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LGI NOI PAU

Khoang san chdy bao gom: than dd, than bin, ddé phicn chdy, déu mé va khi
dét... la nhitng nguon nguyvén liéu nang luang co bdn nhdt ciia lodi nguot. Khodng sdn
chdy la tén goi truyén théng khi con nguoi ddu tien s dung than va ddu lam nguyén
lieu dot chay. Hién nay, cde khodng sdan chay con duge xem nhu la nhitng nguyén liéu

hod hoc quan trong nhdt.

Vit Nam ¢ tiém ndng rdt lon vé hhodng sdn chdy, than dd & bé than Qudng
Ninh da duge khai thde tie hang tram ndm nay, than linhit tud Neogen 0 viing triing
Ha Néi, ¢6 triz lugng rdt lon dang dude quan tém ddnh gid. Dau khi ciing da duoc
phdt hién tiz nhing nam 1970, mot s6 mé nhw Bach Ho, Dai Hiing v Réng... dang
khai thde cd hiéu qud, cde bé khdc & thém luc dia dang duwoe tham do dénh gid. Nhu
vdy, viée dao tao cde ky sw dia chdt. dia chdt ddu khi trong Truong Dai hoe MS - Dia

chdt va cde triwdng khde, ¢6 ¥ nghia rdt quan trong dé tao nguon lic cho dat nude.

Cudn sdach dau tién vidt vé hhodng sin chdy c6 tén “Déu va cde sqn pham cua
ching” ciia G. Gpher duyge xudt bam nam 1888. Dén nay, khoa hoc vé dia chdt cde mé

khodng san chdy da duve bé sung va ngay cang duoe hoan thién hon.

(Gido trinh nay cung cdap cde kién thite co ban vé dia chdt cde mé khodng sdn
chady, ditng cho sinh vién Truong Bai hoe M6 - Pia chdt va cde trieong khde. Cde ndi
dung duoe sdp xép thanh ba phén chinh: 1. S bién déi vdt lidu hitu co ban ddu thanh
khodng san chdy (tit chwong I dén chwong I1); 2.Than khodng (t& chuong I dén
chwong IX); Dau ma va khi dot (ti chuong X dén chuong XV).

Trong qud trinh bién soan, tuy dd 6 rdt nhiéu ¢ ging nhung khéng tranh
khoi nhitng thi¢u sot. Tde gia chan thanh mong duge S& gop ¥ cta cde thay ¢é gido va
ban doc. Gido trinh dwge bién soan vdi sy gip 3, dong vién cua Bé mén Khodng sdn.
Ddc biét PGS.TS. Pham Vin Truimg va ThS. Nguyén Vin Cén da idn tinh gitip da,
gop ¥ cde ndi dung trong cudn sdch. Tde gid bay t6 long cém on  sdu sdc déi vdi su

giup divnay.

Tac gid
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LO! GIO! THIEU

Gido trinh “Dia chét cdc mé than, ddu va khi 6t con goi la “Dia chdt edc mo
khodng sdn chdy”, cung cp cde kién thitc co bdn vé dia chdt ede mo than, ddu va khi
dot. Gido trinh nay dung lam tai liéu gidng day cho sinh vién dai hoc nganh Dia
chdt. Ngodi ra gido trinh con la tai liéu tham khdo t6t cho cdc cdn bé lam cong tdac
diéu tra, nghién cttu dia chdt cdc mo khodng san chdy.

Cuén sdch dude chia lam ba phan chinh:

- Phén thi nhdt: Sw bién d6i vat liéu hitu co ban déu thanh khodng sdn chdy,
bao gom cdc qud trinh phdn huy edc di tich hitu co trong cde moi trudng khdc nhau,
véi ede giai doan bién déi vdt chdt hitu cd thanh than va ddu.

- Phén thi hai: Than khodng. Trong phén nay gidi thiéu thanh phan thach
hoc than (thanh phdn tao than, t6 phén, vi t6 phan), cde tinh chdt vat Iy, ddc tinh
hod hoc va céng nghé hod hoc cua than. Tdc gid dua cdc bdng phén loai than theo
ngudn goe, cong nghiép ctia cdc nude thude Lién X6 ci, Ba Lan, Trung Qude, Anh.
Tée gid da dé cap dén ddc diém cia cde trdm tich chia than, via than.

- Phin thit ba: Ddu mé va khi dét, trink bay cdc vén dé lién quan dén thanh
phén, tich chdt ciia ddu mé va khi dét, cde gid thuyét vé nguon goéc ddu mé, cde dic
tinh cia cde dd chita ddu, sink ddu va bdy chia ddu, phan logi cdc via ddu va ede
yéu t6 dnh huong dén sy di chuyén eva dau khi.

Cudhn sdch da chii ¥ dén tinh hé théng cia mon hoc va lién hé vdi dde diém
dia chédt cde mé cu thé cia Viét Nam

Mac dit tdc gid d@ danh nhiéu nd liuc nhing do bién sogn lin ddu, nén khong
tranh ERGi con thidu sot. RGt mong cde ban dong nghiép va ban doc gop ¥ bé sung dé
cubn sdch dude hoan thién hon trong cde lan tdi bin sau

PGS.TS. Pham Vdn Truong

CHO NHIEM BO MON KHOANG SAN
TRUGNG DAl HOC MO - BIA CHAT HA NOI



Phén 1

sy BIEN DOI VAT LIEU HUU CO BAN PAU THANH KHOANG
SAN CHAY - PHAN LOAI KHOANG SAN CHAY

Chuong I

VAT LIEU HUOU CO BAN PAU CUA KHOANG SAN CHAY VA
CAC QUA TRINH BIEN POI CHUNG

I.1. VAT LIEU HUU CO BAN PAU CUA CAC KHOANG SAN CHAY

Trong vé Trdi Pat hop chat hitu co ¢ thé sinh ra tir cdc ngudn va theo cdc con
dudng khic nhau:

- Tir cdc di tich dong thire vat dd chét va tir cdc san phdm cila cdc hoat dong
song clia ching.

- Tir cdc phan ung vo sinh trong thach quyén.

- Tir cdc phan tng tdng hgp xay ra trong 1o magma.

Trong ba ngudn trén, ngudn tir cdc di tich déng thyc vat di chét dong val trd
chii y&u hinh thanh cdc thanh tao hifu co cha v qud dat. No1 riéng vé ngudn vat liéu
tao nén cdc khodng san chdy thi da s& cdc khodng san chdy gom day than, khéi Iuong
chl yéu cdc khodng san chdy thuge ddy ddu, duge tao nén tir cdc sinh vat chét. Vi khdi
lugng song cia dong vat khong ding ké so véi thyc vai, nén thyc var dong vai 1o
chinh trong thanh tao cdc khodng san chay.

Vat liéu tao nén thyc vat gém ba nhdém: a. Vat liéu tao nén thanh phan cua t€
bao (anbumin, dudng); b. Vat licu tao nén thanh phdn cla hat va cdc vat liéu du trit

(gidu md); c. Var liéu tao nén vo t€ bao (xenluloza).
I.1.1. Xenlulozo

Cong thitc chung (CH,,Os),. Trong than cdy g6 xenlulozo chi¢m t6i 40-30%.

Xenlulozo ¢é cau tric soi, khd bén ving, thudng khong bi cdc hod chat nhe tac dung.
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Xenlulozo truong nén do sy hip thu cdc axit va mudi. Dudi tic dung cua axit manh,
xenlulozo by thuy phin. Xenluloza ¢6 thé bi oxy hod v phan huy. Dudi anh hutng ciia

nhi¢t do xenluloza ¢6 thé bi phan huy nhiét (gdy mach phan ).

Xenlulozo bén vimg trong thue vat séng. con trong thuc val cheét dudi tic dung
cua vi sinh vat, né bi phan huy nhanh chéng. Toc de phan huy s¢ dac biét 1dn trong

diéu kién tidp xic 1 do vdi khong khi.
[.1.2. Licnin

Trong thue vat g6 né chi€m khodng 18-30%. C6 thé coi licnin nhu Ximang gian
vao cde sgi xenlulozo thanh mot két cau bén vitng. tao nén cdc 1& bao. Thinh phan cla
Henin thay doi thy theo loai thye vat. Licnin dé bt cac hod c¢hat tic dung hon la
xenbulozo, nhung licnin fai khd bé vitng trude cic phan tmg thuy phan. do d6 vé mat
hod hoc nd bén vimg hon xenlulozo nhi¢u. Khi thue vat bi phan huy né thudng bi tach
khoi go muon hon cdc thanh phin khic. Nguoce lai lienin rat d& b1 oxy hod dé tao

thanh cdc axit thom va axit béo, dé bi soi dudi tic dong cha kiém.
L.1.3. Anbumin va cdc hop chit chiza nite khic

Anbumin cfing i thanh phan co ban cia cdc sinh vat. Né nam rong cdc 1¢ bio
song va{a thinh phdn chinh cua chdt nguyén sinh. Thanh phin nguveén (6 cua anbumin

gan nhu cé dinh: C; 51-55% ., H: 79, N:LS-19%, S: 0.3- 2%,0: 20 - 23.5% vh P; vEL

Ham luong cua nito dic trung d&i vai anbumin té1 mace 1a khi phin tich hoa hoc
cdc thye vat. chi can bigt hiun luong cva nude 1a ¢6 1hé dinh ra gdn diing ham lugng

anbumin bang cach nhan véi he 56 6.25.

Trong thye vat, anbumin & dudi dang cdc dung dich keo. Ngoai ra ciing ¢6 ca
anbumin ¢ dudi dang két tinh. Anbumin cua thue vat rdt dé bi phan huy, ching thudc
nhom it bén vitng nhdt cua vat licu thue vat. Nhung cic san pham phan huy cta chiing
(cdc axit amin) déng vai trd quan trong trong qué trinh tao than. Anbumin rat dé dong
keo dudi cdc dung mot hitu co va cde chit dién phan cling nhu dudi t4c dung cua nhiét

va cdc tde nhin cu hoc,
I.1.4. Ciic chit mo
Cdc chit md thuoe nhém val chat du i cda sinh vat. Trong thuc vat, cac chat

md tich «1 chu yé€u trong cdc hat (dac bigt 1a lac, vimg, rau...) mot it trong thin cay
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duong, liéu, thong, bé dé... Ngoai ra trong tio vi nam cling ¢6 cde chat ma.

Thinh phan nguyen to clia cdc chit m& ¢6 ham lugng C: T4-78%, H:10-13%,
(2:90,16% . Trong tu nhién cdc chdl md kha bén vitng, vi the ching ¢ thé ton tal fau
dai dudi dang ching d3 tich tu. Say khi thye vit chét di, cdc chat m& phan huy nhanh
do qud trinh thuy phan. Két qua 1a glixerin v&i ndng do cao s& gict chdt cdc sinh vat,
nhimg thutmg né bi nude lam lodng va loi cuon di. Cdc axit béo s€ tiép tuc bi phan huy
néu rai vio moi trubng giiu oxy y do. con néu roi vio moL mon truong thidu oxy &¢
xay ra phan tng tring hop. Trong nhang diéu kién thuan lgi. nhom cacboxyl tich khoi

cdc axit béo, k&t qua 1 cdc axit ndy hi€n thanh cde hydrocacbua trong ng.

Cac chdt m& dudi dang cing hoac long. VEé mat hod hoc, chiing gdn gt vai chit
sdp va ciing ¢d do bén vimg trude cde tac dong sinh hod. Ngodi ra trong thanh phan
cha thue vat con ¢ mot luong nho cde chat hitn co khide nbu chil mau. cdc chit
elucozit, ancaloit... ching thubng chi¢m mot 1y 1¢ rdt nho trong thuc vat, nhung ©
trong nhitng (rudng hop dac bict, ¢ mot so loai cay, nhing chat trén day ¢o 1thé chidm

mot luong ding ké.

I.2. QUA TRINH PHAN HUY CAC DI TICH HUU CO

Suu khi thue vat chét di xic coa ching ¢6 thé tich w lai theo hal cdch: Lang
dong ngay tai noi ching di song (tai cho) hoac dugc van chuyén d¢i vivlang dong & mol
noi khdc (ngoai lai). Trong giai doan diw cla quid trinh bien doi cdac vat licu hitu co
thanh khodne san chiv, cic bidn doi sinh hod chidm wu thé: Dudi tic dung cla cic vi
sinh vt (vi khudn va ndim) cde v liéu hitu co bl phén huv. Vi theé iy theo dic diem
cla moi trvong tich ty nhu lugng oxy cua khong khi ¢6 di hay khong, mic do tham gia
clia nude hay khodng chidt nhu the ndo, ma cdc di tich sinh vat ¢6 thé bi phin huy theo
nhifng cdch khic nhan. Nhimg y&u 16 tac dong trén day ¢6 lién quan véi nhau rat chat
ch&. Chang han mic do ngap nude cua mo1 ryong s¢ quyd dinh mire do tham gia cua
khong khi. quydt dinh su hoat dong cua cdc vi sinh vat. Vé co bin ¢o the phan qud

trinh phan huy vit licu hitu co thinh ba kicu sau day:

1.2.1. Su phan huy vat liés hirn co trong dién kién co sy tham gia day du

cua khong khi
Qui trinh nhyv xiay ra vai cde vat lidu thye vat chét duge tich tu tren loe dia
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hoic trong cic bon nude none cé dong chdy tu do. Sy phén huy xav ra biang con dudng
oxy hod hoin toan vat lieu thiyc vat dé tao ra cdc san pham phéan huy la khi cacbonic va
nude. DS 1a qud trinh chdy xdy ra véi toc do vo cling cham chap. D¢ phan biét vai
qué trinh chdy thuc su. H.Potonic goi né la qud trinh théi rita. 26 la mot qua irinh sinh
nhiét va sy sinh nhiét nay lai tac dong day nhanh hoat dong cua cdce vi khudn. K&t qua
Ia thuc vat bi thdi rita nhanh hon. N&u oxy e duoc cung cdp 1i€p tuc thi qud trinh thoi
rita & con xay ra cho dén chimg niio ma toan bd luong cacbon tao nén vit ligu thue vat
bi bién hét thanh CO,. K& qua 1a gin nhu toan bo vat liéu thiyc vat bi phan huy hoan
toan va bien mal dudi dang CO, va H,0, chi con lai mot lugng rat nho cdc chat bén
viing nhit nhu nhya, sdp, chit sing... Nhu vy qud trinh théi rita khong dan dén sy
thanh tao cdc khodng san chay. Chi trong nhitng trudng hop rat dac biét khoi hagng lon

nhuya, sdp... duge tich tu g0 nén than tan sinh (liptobiolit).

1.2.2. Su phan huy vat lién hiru co trong diéu kién cé sy tham gia han ché

clila oxy

Su phan huy var liéu hitu ¢ véi sy tham gia han ch€ cla oxy, c6 thé xay ra @
cdc dam ldy, cdc hd nudce nong, cac ving khi khong cd cdc ddong nude chay tur do {cic
bén nusc th), & day oxy chi di oxy hed cdc thanh phdn it bén viing nhat clia vat chal
hite co bién thainh CO, va H,O, nhitng phin cdn lai s& bién thinh mot chat cing gidu
cacbon goi 1a mim. Qud trinh nay dvgc mang tén 13 qud trinh muc rira. Mun cé mau
nau hoac den Tuy nhién vé - o hin, qud ‘rinh muc rita cling khooe phai la qué trinh tao

than.

N¢u di tich thue vit muc rira duce phil mot 10p nude day hon hodc cde vit ligu
trdm tich dua dén pha len trén d0 dé ngan cdch han ching vai khong khi thi qud trinh
oxy hod & day xdy ra v6 cung cham chap. Ngudn oxy & day chinh 1a nguon oxy cé
trong ban than vat liéu thuc vat. Hoat dong clia cdc vi sinh vat va khi rdt bi han ché mi
vi sinh vat y&u khi déng vai trd chi chét treng viée phan huy vat liéu thye vat, Két qua
cia qud trinh phan huy nay 1a khoi lugng chii yéu cuia di tich thuc vat bién thanh axit
min cdy va than biin dugc thanh tao. Vi th€ quad trinh nay dugc goi ta qud trinh mun
hod hay qua trinh tao than bun. Than bitn 12 m¢t thanh tao chdy hién dai, d6 14 phin
hén hop ciia cdc phin thuc vat ¢dn chua bi phan huy hét véi cdc san pham cha qua

trinh phan huy 1a cdc cdc axit mun cdy. Vi the than blin van con git duge cau tric cla



vat ligu thyc vat, chu yéu 1a clia thye vat cao dang.

1.2.3. Su phan huy vat liéu hitu co trong diéu kién hoan toan khong ¢6 su

tham gia cua oxy

Qué4 trinh ndy xdy ra chi yéu doi v6i cac sinh vat ha dang, song trong nhimg

diéu kién rat khac nhau cia moi truong, trong cdc bén nude ¢6 do sau khdc nhau.

Thanh phdn chii y€u ctia sinh vat ha ding 12 anbumin vd md, hoan toan khong co
licnin, cdn xenlulozo chi c6 mat trong mot s6 loal tio. Nhitng thinh phan bén ving
nhét (sdp, nhua va chit sing) cling khong c6é. Khi chét di, néu xéc chdng roi vao nhimg
déi ¢6 su tham gia tu do hoadc han ch& cua oxy thi ching ciing chiu su bifn doi gidng
ahur anbumin va m trong thue vat cao dang. Chi khi nao xdc cua ching duge tich tu ©
ddy cac bon nude sau, 19p nudc ohi day dir kha nang ngan cdch sy xam phip cua oxy
thi qua trinb bién ddi ching s& xay ra theo hudng hoan toan khic. Do oxy khong duoe
dua dén. moi trutng & ddy cdc bdn nudc. noi tich tu xdc sinh vat ha ding la moi truong
khir. Déng thisi véi su tich tu xde cde sinh vat ha ding. & day con ling dong mot luong
nhit dinh céc vat liéu tram tich duge van chuyén tir ba. Trong diéu kién nhu vay, xay
ra qua trinh bitum hod. Qud trinh tich ty xdc thuye vat ha dang xay ra trong thoi gian
dia chdt lau dai va lién guan chat ché véi diéu kién dia chat cu thé, cé thé chia ra hai

trudng hop sau:

B¢ nuéc twong déi nong (ho, bién kin trong luc dia): 1.i¢n quan dén ving co
ché do kién tao binh dn. didy pé nude vong sudng cham chap. qud trinh van chuyén vat
tigu luc nguyén d€n hiu nhu khong cé hoac rdt it. Khoi lugng chi yéu cla tram tich

day & day [a xdc cdce sinh vat ha ding, trong dé uu thé 1a cde loai tio.

Trong nhitng dié¢u kién nhu vay, san pham phan huy cla thifc vat ha dang ao

thanh mot 1&p bun hiru co, mang tén bitn thai (hay sapropel). Khor juong biin Keo nay
dugc bao (én trong cde hoat dong dia chat sé bién thanh than bun thoi (sapropelit).
Néu thuc 1€ khong xdy ra su van chuyén vat licu luc nguyén vao bé tram tich thi ta s€
c6 than bin théi sach. DO tro cia than bun th&i phu thudc vao Jugng vat lieu luc
nguyén duge van chuyén vao béd. Néu nhu luong tro nay di 16n thi hinh thinh loai da
chia than bin thei. hay thudng goi Ia dd phign dau. Ranh gidi gitta da phi¢n dau va

than bimn thoi duge chon & diém ¢6 ham lugng tro la 40%.



Bé nuwdge bi vang manh: Ying 6 hoat dong kKicn tao manh me, sut [in nhanh,
manh. Khoi lugng vat hiéu luc nguyén van chuyen dén bé tram tich rat 1on. Di tich hitu
¢o chi chi€m mot luong nho. phan tén trong cdc trdm tich. Tram tich tich tu nhanh, mat
khic vat hieu hiru o lai ¢ dang phan tin nén cdc san phidm phan huy cla ching ¢ thé
long vit khi khong thé dé ding di thodt Ién mat dat, md  trong nhifng di¢u kién thuéan
lgi. di chuyén vio nhitng dd ¢6 do tham do 16 hong 1at. (3 day cac san phim phin huy.

cie bydrocacbua ¢o thé duge tap trung vit cho cice tich ty diau- khi.

Nhu vay cic khodng sin chay duve hinh thinh tie var lieu thue vt trid qua mot
trong hai qud trinh phan huy mang nhimg dac tinh kKhav nhau vé ¢ ban do 1a qua trinh
thanh o than bin vi qud trinh bitum hod. Qud trinh thanh o than bon bidn cdc di
tich thue vat cao danyg thianh than bun (dy bidu dau tien cla day than). Qua trinh hitum
hod bien cdc di tich sinh vat ha ding thianh cdic axit béo hay bitum. Bitum I vat chi
c6 lien quan vé ngudn goe voéi dau, bium co the o theé & ba trang thai: Khi (cdc khi
dou). long (dau) va cimg (asfan, ozokerit)., Vi vay ¢o th¢ phan chia cic khodng san
chay lam hai nhém ¢d nguon p6¢ hoan todn khdc nhaw: Cic khodng san chiy thuoc day
than v diy diu. Trong tu nhién luon 1on tai nhitng qud trinh trung gian d¢ tao nén cic
san pham trung gian gilta hai diy diu va than. Do la than bun thar ma tity thee ham
Jugng val chit khodng trong do, sau nay sé bidn doi Uép tue dé tao neén than bin thot

hoac da phidn dau.

L3 SUBIEN POI VAT CHAT HUU €O THUOC DAY THAN

Cdc quan dicm phd hidn hi¢n nay chia gud trinh thinh tao than ra cdce giar doan

SO

a. Thinh tao than biin v chén vii ching, giai doan nay ¢6 lien quan tdt qua

irinh sinh hod xay ra cht y&u trong diéu kién trén mat hodc gan mat dat.

b. Via than bitn bi cdc IGp vat lieu khodng. tram-tich phu len. gial doan nay cé

lien quan v6i cdc hién trong chat xit vi bi¢n ¢hat than.

¢. Toan bo trdm tich chifa than bi 16i cudn vac cdc hoat dong uon nép va cac

qui trinh dia chil khac.

Trong giai doan tha hai viv th ba via than bl roi vao nhitng ddi ¢d nhict do va

dp sudt cao. Var chal than, dudi anh huong cva nhict do vi dp suat, ~¢ chju nhitng bién
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déi sau séc vé thanh phan va cdu mic. Qua trinh bicn doi nay duge nay duoc go1 12 qud
trinh bién chit than. Mang tinh trung gian gifta hat giai doan hinh thinh than bun va
giai doan bién chat than 14 giai doun than nau. Sin phiam etia qud trinh bidn chat than
i than dd va than antraxit, Truong hop vt ligu hiu co rgi vho nhime déi nhict do v
ap sudt (chi yéu li nhiét do) cao hon nira (bign chdt khu vuc) thi s& biln dat thanh
grafit, 12 san pham cuoi cling cua day bidn doi. Nhung do dac tinh khong chiy cho nén
arafit kbong duge xip  vho diy than. Nhu vay trong diy than, néu sap «&p cde san
pham theo mic do bién dai vat chat hitu co tir thap dén cao ta s€ ¢o: thun nau — than

di—s antraxit (theo LT Amonoxov. 1953).

Bang L.1. Thanl phan nguyén 1 traong bind cia theee vdi ban dedi va cde san

phdnt chay thanh tao tv elning (Thea VN Muratoy 1Y70)

. . 1
. . Thanh phan nguyén to %
Vat chat — | : | '
C H N ] 5 3 |
Thire vt ban dau 49.7 0.4 44.2
Than bin 5748 6.14 1.55 (.20 e N
Than nau 71.04 5.33 |.57 0.38 19.54
Than dd 83.71 5.12 .68 0.52 | 10.52
Antraxil !
04.37 219 0 0,60 .23 3.32
L . |

Bang trén cho thily than bi¢n chit
cang cao ham lugng hydro. oxy cang
giam v nguge lai. ham luong cacbon 1497
cing tang len. Than antraxit bign chat
cao nhat. ¢6 thé coi ching duoc thanh o
1tao hoin toan U cachon. Ciung v&i sit aoo 4
thay déi dinh hudng cua ham legng cde
400 4

nguyén 16 cling Xay ru sy bién dai cide

tinh chat vat 1y ca than, do 1 cing chat

<t mau sac sé sam ddn len vadnh manh  5°0 1 ; . . . .
) 4] 1000 200 300 AQC LOO0

lon... D6 chinh 13 kK€L qua cua sit bien

Hinh L1 - Sue pl thuge ciic mite do than frond
o nhiét do va dp sudt (Fheo ESadeczht

dusi anh hudng cla cdc nhan 10 bicn Kurdeoss).

doi edu tric hod hoc ctia vat chiar hitu co

chal than. ma hai nhén 6 co ban ladp



suat va nhiét do. Trén co s§ tai li€u cua nhig¢u nha nghién cu khdc nhav. E.Szadeczki-
Kardos (1952) da xay dung mét so dé biéu dién st phu thude coa mic do bién chat

than vao nhiét do va dp sudt (hinh 1.1).

L4. SUBIEN POI VAT CHAT HUU €O THUOC DAY DAU

Viee nghicn cdu sy bin doi vat chat hifu ¢ thuoe day dau gap nhiéu kho khan
hon so véi diy than. Nhin chung da & cde nha dia chit cho rang khi xdc cia sinh vat
ha dang phan tin trong cdc da bi nhan chim xudng sau, dudi tdc dung ctiia nhiét do va
Ap Suat va sy phan huy cia vi sinh vat y€m khi, bi bi€n thanh hydrocacbua mang tén
“dfu nguyén sinh” hay “ddu vi lugng™ nam phan tdn trong cdc da tram tich. Bi bién déi
UEp tuc, ching sé chuyén thanh cédc giot ddu 1ong. T trang thdi phan 1dn cdc giot ddu
long di chuyén vio vao nhitng da thdm t6t hon v trong nhilmg di¢u kién thuan lgi 1ap
trung thanh nhing tich tu dau - khi. Néu nhimg via dau b1 nhdn chim xuéng nhitng déi
c6 nhitt do va dp sudt cao hon, s¢ xay ra qud trinh bi€n chat ddu. Noi dung cla qud
trinh bi¢n chat ddu |a su phan bd lai cha hydro giita cdc thanh phdn cia ddu. Sy phin
bo lai niy mot mat din tgi su tich tu hydrocacbua diy metan, chi yéu la cic
hydrocacbua cd trong lugng phan i nho, mat khdc ciing dan (6i sy tap trung cia
hydrocacbua thom, ma chii yéu la cic hop chat cao phan ti. Ngadn hydro & day 1a
hydrocacbua day naftan va naften thom. Nhu vay trong qua trinh bién chat ta thay tang
$0 lugng cic hyvdrocacbua day metan theo hudng tir cic phéan s6i & nhic¢t dé thap 16i cac
phan s6i ¢ nhiét do cao. San luong céc hydrocacbua thom ciing ciing tang theo phuong
hudng nay, nhung cham hon.

Co mhu vay, qud trinh bién chit diu s& tdi su thu tiéu hodn todn cdc
hydrocacbua day naftan va ngugc Iai din t6i su tich ty mét mat 12 metan - mot hop
chit no nhit cta cacbon. Mat khdc 1a cdc tan tich “than” ¢é ham tugng cachon cao, mia
néu & mot mirc do bi€n chit cao hon chiing s& chuyén thanh grafit. Do do két qua cudi

cling cia qud trinh bi¢n chat 1a metan va grafit.

Nhuir viy ding vé mit hda hoc ¢6 thé coi qua trinh bién chit ddu 1a qud trinh
metan héa.



- Chuong II
PHAN LOAI KHOANG SAN CHAY

Cac khoang san chdy 14 nhiing thinh to dac biét cia thach quyén. Pa so cde
thanh tao ndy c6 ngudn géc sinh val. Ngay & nhirng phin loai ddu tién, ngudi ta di cha
¥ dén khd nang dé chdy va khi chdy toa ra mot nang luong. Pac tinh dé chdy, mot dau
hi¢u dé nhan bi€t nhat cing 12 mot ddu hiéu quan trong nhit vé mat thye & di quyé
dinh linh vye st dung cia ching: 1am nguyéen liéw cling nhu vat liéu thap sdng. Chinh

vl vay ma hinh thanh thuat ngit khodng san chdy hoac vat chdt chay.

Ngay nay bit k§ mot phan loai khoa hoc nio cia khodng san chdy ciing phai
dua trén nhing quan dié¢m chung vé& cdc qué trinh dia hod va phuong thuc bién ddi vat
li¢u hitu co ban ddu, cing nhy phai dua trén nhitng dac diém hod hoc va vat 1y ciia
ching. Cho dén nay vin dé nguén goc cia div mo chua duge giai quyét thoa dang.

Chinh vi th¢ ma tén tai nhiéu phan loai khic nhau cia khodang san chay.

Thinh phin nguyén t8 chi y&u nhdt cla cdc khodng san chdy la cacbon, hydro,
oxy, Iuu huynh va nito. Trong qua trinh bién déi clia cdc vat fiéu hitu co tao khodng
san chdy ludn kéo theo sir bi€n déi dinh hudng cua cdc thanh phin nguyén 6, vi du
tang ham lugng cacbon giam cdc ham luong con lai. Cic phan loai cba A.l1. Krapxov
(1966}, A.F. Dobrianxki {1948) duwa trén vai tro cla thinh phan nguyén 16 trong viee
xay dung cdc phan loai ngudn gdc: gd, than bun, than nau, than d4. antraxit. bim thai,

dd phién, than bin théi, atfan, ddu mo, atfantit.

Sa d6 phan loai nguén géc clia V.A Uxpenki vit O.A Ratsenko (1953) co sd chia
s0 do phan loai nay la cdc daw hiéu sau: 1. vat licu ban dau; 2. di¢u kién tich ty ching;
3. ddc tinh ca qud rinh bién d6i ching, nhianh bén trdi ng v&i cic khodng sdn chiy

thuoc day than, nhdnh bén phai tng cic khodng san chdy thuoc day dau.

Ho1 nghi Qudce 1€ vé Diau md & Roma nam1955 dua ra mot phan loai cha bitum

sau day (thut ngit bitum & day duge dang dé chi tat ca cic khodng sin chay).



Khi dau nr nhién
Dau thd

Petrobitum (hoa tan trong

_ Atfan wr nhién
cacbondisunfua)

Ozokerit
Atfantt
Pirobitum atfan
) Vat chét hitu cof tr dd sinh
. ) Kerobitum (khong hoa tan trong .
Ciac vat chat hitu co ) dau
cacbondisunfual)

e nhién (Bitum) Kerogen.

Tdo bi chén v

Than bun

Vit chat than carbobitum (khong hoa Than néu
tan trong cachbondisunfua} Than di
Antraxit

Trén co s& cdc ddu hiéu dia vat 1y, trang thdi t6n tai khodng sin chdy duge chia
lam ba nhém co ban:

Rin: than khoang. di phi€n ddu, afan, ozokerit, ptrobitum..
Long: dau

Khi: khi dot



Phdin 2
THAN KHOANG

ﬁ

Chuong 111
THANH PHAN THACH HOC CUA THAN KHOANG

Su khong déng nhit coa vat chat than, thé hien 1d ¢ dic didm ciu tao cua than.
Than ¢6 cau tao dong nhat, nhmg thudng gap than cG cdu tao khong ddéng nhat nhu cau
tao dai. hinh thanh do sy xen k& gitta nhitng dai than ¢d anh khic nhav, Thanh phan
khone déng déu coa vat chit than ¢d thé phan biét nh& man ¢ic, hinh dang, kién tric,
do noi, do cng, nang suil phan quang. mitc do di hudng quang hoc. do phit quang...
Nguyén nhidn cha su khiac nhau nay li do su khic nhau vé vat lieu ban dau (tao. bao T,
nhia cay. go ld), cling ahu diéu kien tich ty vi phin huy vat h¢u ban ddu khong giong

nhau...

Thanh phin vat chat va tinh chit cua than duoe nghién ciru bang ‘cac phuong
phap khic nhau nhu quan sit mit thuomg hay kinh hién vi. Nhitng ngudi dau tien da su
dung phan tich thach hoc than dudi kinh hién vi trén co 8o cic Lt mong than la
Thiessen. Stops viv Nhecler. Sau do phidu nhi nghién cifu bao gom: Winter. Bod. Bode.
Potonic. Stach, Mackonski. Seyler... bat dau cha ¥ dén doi tugng thach hoc cha thach
hoc than va phat (rién k¥ thudt nghién ciu cdc mau mai ldng dugi dnh sdng phan xa.
vau do duge Hlacquebard, Teichmiiler, Valtx tng ho cho phép phd&i hgp hai phuong

phip nghién ciu trén.

Khi nghién ciu thach hoc than ngudi ta phan bict cde thanh phin tao than
(microkomponent hay maxeran- Stopes 1935}, cic vi t& phan va 1o phin microlitotyp

hay litotyp - Seylen1934 ).

Thanh phdn tgo than la cde hop chdt hiin o co bdn cia than, c6 thé nhdn hiet
ditoe duwei kinh fién vi. Thanh phdn tao than diwge cot tifang 1l nlue ede khodng vdr tao

dd. Moi loui thanh phdn diwoc tao nen t ciing mot foqi vdt lién ban ddu va trodi ¢tia
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nhitng didn kién bién doi twong wr trong giai doan thanh tao than bimn. Citng nhu cdac
khodng vdt tao da, chia cde thanh phdn tao than thanh céc nhém theo dde tinh thach

hoe cita chiing.

Vito phdn la mot 16 hop ddic trung cua cde thanh phdn tao than. Cdc vi 16
phdn ciing dugc phdn biér dusi kink hién vi, Trong than ching tao thanh cdc ddi mong
vGi bé day 107 thiéu 1a SOum. C5 1thé phan biét cdc ddi nay nho cdw tric, mauw sde,
anh... iy theo thanh phén cia ching. Nguoe lal cdc 16 phdn ciia than ¢6 the phan biét
dirg'c bang mdt thong. Trong via than chitng tao thanh cde phdn lop mong khéic nhau

vé mdu sdc, dnh cdu triie, déac tink khe nit..

IIL1. CAC THANH PHAN TAO THAN

Nam 1955 Hoi nghi Qudc & vé Thach hoc than & Lieges dd dua ra dé dn he

thong thuat ngir mai ding cho thach hoc than (bang 111.1)

Bdng INLI. Hé thong thudt ngi¥ thudgt ngIr quoc 16 vé thach hoc

Thanh phéan Nhom Ky hi¢u
Colonit Vitrinit Vit
Telinit
Sporinit Exinit E
Cutinit hoic Leiptinit
Anginit
Rezinit

Micrinit: hat Inectinit I

khoi
Sclerotinit

Semifuzinit

Fuzinit

II1.1.1. Nhém vitrinit

Nhém vitrinit tao nén nhitng dai than c6 4nh manh nhat. Nhom nay lai chia lam
hai thanh phin riéng biét li telinit va colinit, thudng kho phan biét hai thanh phin nay
do dac tinh quang hoc cla chiing tuong ty nhau. Trong cdc loai bi€n chat thiap dé phan
biét ching hon ci. Trén méiu mai ling ¢6 thé phan biét khi ding metyleniotdua lam
dau ching. Trong trudmg hop khong c6 kha nang phan biét chiing thi t6t nhar 1a si
dyng tén nhém vitrinit, Trong anh sdng xuyén, vitrinit trong sudt ¢é mau da cam nhat
16



hoic sam, trong dnh sing phin xa c6 mau xdm sim 161 xdm sdng, mat phing va do ndi

thip hon hdau hét cdc thanh phin khéc.
III.1.2. Nhom exinit (hay leiptinit)

Nhém nay bao gém cdc thinh phin tao nén tir nhitng thanh phdn bén vitng nhit
cua thyc vat (bio t chat simg nhya) va tio. Khi nung néng exinit tac nén mot khoi
1¢o. linh dong hon so véi vitrinit cia cing mot loai than, & nhitng giai doan bién chat
thap ching rdl giau chit bde (1di 80%) vi ham lugng hydro cao (161 9%). Trong dnh
sdng chiéu ching cé mau xdm sdng, t&i hon nhém vitrinit. Nhung & giai doan bién chat

cao hon, kho phén biét chiing v8i vitrinit, n€u chi dua vio ndng suit phan quang.
H1.1.3. Nhém Inectinit

Nhém nay tao ra tir nhimg thanh phdn s¢i ctia thye vat {(xenluloza). Cau tao dac
trung cia nhém nay la cdu tao fuzinit, con gilt lai nhimg d&u vét cia thue vat. Dudi
dnh sdng xuyén qua khong trong suét (mau den), dnh sang phan xa cé mau viang nhat,

c6 do ndi cao, ding hudng.

L2, CAC VI TO PHAN

Céc vi t8 phdn ciing duge xdc dinh dudi kinh hién vi. D6 1a t§ hop dién hinh

cua c4c thanh phan tao than ¢6 mit trong mot dai véi bé rong toi thidu 50um.

Vige phan chia ra cde vi 16 phdn ¢6 ¥ nghia 16n vé ngudn gdc va tinh chat k§
thuat. Mai vi 16 phdn ddc trung cho mot diéu kién thanh tao nhat dinh va né ciing 1a

t&p hop nhiing dac tinh nhdt dinh vé kha ning luyén c6c, dé bén co hoc. ..

C6 bon vi 16 phdn chinh 1a: vitrit, fuzit, clarit va durit. Tuong ty nhu quaczit
bao gom hiu hét [a thach anh, vitrit chl y&u duge tao nén tir vitrinit vi cé thé coi nhu
vi t0 phdn ¢6 mot thanh phan (monomaxeran). Fuzit duge tao nén tir fuzinit v cting 1A
vi t0 phin mot thanh phdn. Ngodi ra, ciing c6 thé coi sporit 1a vi td phin mét thanh
phin, khi cdc vi t6 phdn ndy dugc nén tir cdc thanh phdn cha nhém exinit, clarit, durit
va vitrinectit 12 c4c t8 phin duge tao nén tir hai thanh phan (bimaxeran). Ciing cdn phai
dua ra nhimg dang trung gian gitta durit va clarit, d6 14 durotclarit va clarodurit, ching

chita ba thanh-phan (trimaxeran). Ngoai 8 vi t& phdn trén day, cdn ¢6 microit 1 mot vi

17



t6 phdn ma hién nay chi thay ¢6 trong +han gonvada. DudGi day 14 bang 2idi thicu cdc vi
16 phin (bang 1I1.2).

Bang HI1.2. Cdc vitd phdan

e s Nhkém thanh phan chu S0 nhom thanh phan tao than chg
Vi té phan ‘

. yéu yéu
: Vitrit Vitrinit Mot thanh phén
Fuzit Inccetinit{ Trir micrinit)
Micron Inectinit {Trir micrinit) "
Sporinit Exinit v
Clarit Vitrmit+Eixinit Hai thanh phan
Purit Incctinit+Exinit

Vitrinectit Virinit +Inectinit *

Duroclarit Virmnt+Exinit+Inectini Ba thanh phin

Incctinit+Exinit+Vitrinit B

Clarodurit

Bang HI1.3. Gidgi lign phdn tram cia cdo thanh phdn rrong vi 16 phiy

Vi (6 phin Thanh phan (%)
Vitrinit Exinit Inectinit
Viri >93 5
Clarit <95 5-95 )
Duroclarit 5-90 5-90 5-90
Clarodurit
Vitrinectit <935 <5 5-95
Durit 5 5-95 5-95
Fuzit 3 < =95
Sporinit <5 >95 <

L3, CAC TO PHAN

Thuit ngir t6 phin & day duge dung dé chi cde dii than ¢é thé phan bic¢t duoce

bing mat thudng. nhd su khdc nhau vé dnh, do nr, vét v vi nhimg dau hicu khic

nhau. Trong hé thong thudt ngft qudc t& vé thach hoc than, tén cdc 6 phin cha than

déu c6 dudi “en”, dé 1a vitren, claren. duren, fuzen. Vé co ban cdc thuat ngit niy tritng

véi 4 hop phin coa than do M. Stopes trude day.



II1.3.1. Fuzen

Fuzen thudng tao thanh cic phan 16p mong (< 5mm) hoac cic thau kinh. cic o
riéng biét, nidm song seng véi mat phan 16p. Fuzen ¢d mau den hodc xdm den va
thuodng cd ciu tritc soi kéo dai theo chidu dai cna cac thiu kinh hoac o fuzen. Trén mat
phin 16p cdc thau kinh fuzen ¢4 thé nim theo nhitng phuang Khac nhau, vi thé (rén mat
vi¥ cla than fuzen ¢ vé sdng hon mot s& khac, thy thuoc vao hudng cta dnh sdng chidu

VAO SO,

Fuzen ¢é dé beén co hoc nho, nhung thudng chia nhiéu hén hop khodng nén do

bén cua né lang len rat nhiéu. Khong ¢6 khe nit noi sinh.

Nghi¢n ciru dudi kinh, fuzen gém chu y&u 1a fuzit. [fau nhu trong 30 ¢a cdc
loai than min cay déu gap fuzen nhung thudng vai ty 1¢ nho, higém khi gip cidc tich

day.
HI3.2. Vitren (Tidng Latinh “Vitreus” c¢d nghia 12 kinh hay thuy tinh)

b6 1o nhimg dat hay thdu kinh than ¢6 dnh manh, dong nhat. bao 16n & mice do
nhat dinh dau vét kién trac 1& bao thue vat. Bé rong cna cic dai vitren thuong kKhong
qué 3-5 mm, r&t it trudng hop gap nhing ddi vitren ¢é bé day 1§ 50 mm. Mic dau cic
dai vitren thuong mdng nhu vay. nhung thuong tuong d6i 6n dinh trén mot khodng
cdch 1on va mat phan 18p, ciing thudng bang phing. D& phan biét vitren véi edc 18 phan
khdc nh& & dnh manh va s lugng khe ndt noi sinh 1dn nhat. Cac khe mit noi sinh phan
bo thanh hai phuong thang géc véi nhau va thing géc v@i mat phan 16p do dé cat cic
da) vitren thanh ¢dc kho1 hinh hop khd déu dan. Trong trudng hop cdc khe nint noi sinh

phdt trién it hon ¢6 thé thdy cic v&t nit vé chai hoac dang mat,

Nghién cttu dudi kinh. vitren gém chu v€u 1a vitrinit trong than mun cay.
I11.3.3. Claren (Tiéng Latinh “Clarus "cé nghia li dnh)

Claren hay than danh, thuéng tao thinh nhitng dai dnh r8. nhung v&u hon vitren.
¢4 bé day khdc nhau va khi nhin vio bé diy cta mat thing géc véi mat phan 1dp.
ching la tap hgp cic mat phan Idp mong ¢6 dnh khdc nhau. Ranh gidi cia cac dai
claren thudmg rd ring vit phang. Nhiéu khe nit noi sinh (it hon so vé&i vitren) thang géc

val mit phan 16p, nhung thuong khong lién tuc. VE v& dang bac thang, doi khi dang
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mit (trén mat cGa khe nuit ndt sinh).

Duéi kinh hién vi. claren bao gém cdc vi t8 phadn khdc nhau: vitrit, sporit va
fuzit. Claren la 16 phdn pho bi€n nhit trong than mun cay, nhiéu khi né 1a phin chi
y&u tao nén cdc via than. Bé day cla cdc dai than claren nhiéu khi dat 161 vaji chuc

centimet.
111.3.4. Duren (Tiéng Latinh "durus "6 nghia la cing)

C6 4nh rdt yéu, thudng la nhitng dai cé bé day khac nhau, nam song song vdi
bé mit phan 16p. nhitng ddi nay ciing thé hién cdu tao sgc, do su xen ké cua cdc phan
1Gp mong cla lhe{n ¢6 anh manh hon. Duren citng chic, thudng cd cdu tao hat thé hién
ngay ca dudi mét thuong. Khi dap vd mit v@ khong bao gid that nhan. Trong than

duren khong ¢6 hodc ¢6 rat it khe nit ndi sinh.

Dudi kinh hién vi, duren thudng gidu fuzinit hodc exinit ma it vitrinit. Trong
than mim cay, duren thudng tao thanh nhimng ddi cé bé day dat 161 vai chyc centimet va

14 thanh phan chli yé&u ctia via than.

Trong tu nhién, nhiing 16 phan trén day thudng nam xen ké v&i nhau trong via
than, & bat k¥ mot giai doan bién chdl nao cia than cling ¢ thé tich riéng ching, nho
su khac nhau vé dnh clia chéng, mac du dnh cha chiing ciing thay doi tuy thudc vao
mifc do bién chat. Hai 18 phdn c¢6 4nh manh nhat Ia vitren va fuzen. O ciing mot giai
doan bién chdl vitren c6é dnh manh hon vitren mot chdt nhung dé phan biét hon ca nhd
c4u tao khic hdn nhau. Fuzen dé phéan bi¢t hon cdc té6 phan khdc nho ¢ 4nh to dic biét
cta minh. Cac td phan vitren va fuzen dugce tdch riéng khi bé day cdc dai d:) ching tao
nén khong nhé qud 3 mm. Trong lic dé claren va duren chi duge phép tich riéng khi
bé day cha cac dai do ching tao nén khong duéi 10 mm. Truong hop nhitng dai trén
xen k& nhau v c6 bé day nhd hon 10 mm thi duge gop chung lam mot. Do dé trong
thuc t€ thudmg hinh thanh nhitng dang trung gian claren hodc duren va tity thudc vao

sir vu thé clia claren hoac duren ma ngudi ta phan bigi duroclaren hoac claroduren,

Pé khai quat phan” Thanh phédn thach hoc than " ¢o thé tém tit cdc thuat ngit
dung trong thach hoc than theo bang I11.4
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Bdng H1.4. Thanh phdn thach hoc than

Té phan Thanh phan Vi té phan 1
) . Vi t6 phén Nhém thanh
Thanh phan Nhon;lfhanh phdn chi yéu tao
phat nén vi 18 phan
Vitren Colinit Vitrinie(V) Vitrinit \Y

Telinit Vitrinectit V+1

Fuzen Micrinit Microit i

(cht y&u micrinit)
Semifuzinit o
. Inectinit(l} )
Fuzinit Fuzit I
Sclarotinit (trir micrinit }

Cutinit
Rezinit

Sporit Sporinit Exinit (E) Sporit E
Anginit

Claren Clarit V+E

Duren Durit I+E

Duroclarit V+E+I
Clarodurit I+E+V J
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Chuong 1V
TINH CHAT VAT LY, PAC TINH HOA HOC
VA CONG NGHE CUA THAN

IV.I. TINH CHAT VAT LY CUA THAN

Than khodng la loal dd hitu cg, duge tao nén tir cic thanh phan thach hoc khic
nhav, mé1 thanh phan thach hoc duge hinh thanh tir nhitng thie vat ban dau khdc nhau
va bi phian huy ¢ mic do khdc nhau. Mat khdc trong qud trinh bién doi ti€p theo, ching
lai chiu tdc déng cua nhimg hoan canh rat khac nhau. Chinh (a1 ¢ia nhimng phic tap cia
qud trinh tao than duoc biéu hién bén ngoii bdi tinh chat val 1y cua than. Vi vay viec
nghién ciu cdc tinh chdt vat 1y coa than ¢é tdm quan trong trong viée xem xét qud
trinh hinh thanh. bién déi cia vat li¢u ban déu, ciing nhu diéu kién tich tu, bién doi
cua ching trong giai doan than bun va nhimng giai dean bicn d6i G4ép theo (bifn chirt va
nhimg phd huy kién t1ac). Mat khdc rinh chat vit Iy cua than tuy thude vio veéu o
nguon gac va bién chat, Do d6 phai nghién cdu tinh chat vat 1¥ cla than irén co sd lién

h¢ vdi nhitng y&u 16 co ban giy ra sy bign doi clia cdc tinh chat vat .

Cic tinh chat vat 1y cua than bao gém: mau sac, dnh, khe nit, (v trong. do

IV.1.1. Mau séc

Mau sac clia than thay doi trong mot pham vi kha rong, tir miu ving nau,

chuyén qua mav ndu gu. xam den va den.

Miu séc clta than ciing phu thuoc vao nhitng nguyén nhan quyét dinh tinh chat
vat 1y cua than. Trude hét nd phu thuéc vao cic yéu 16 nguﬁn goc nhu vat licu ban ddu,
murc do phan huy, thanh phan thach hoc va cdc khodng chat ¢é trong than. Vi du than
bun thai (sapropelit) ¢6 mau xdm gu hiém khi ¢d mau den, than tan sinh (litobiolit)

thutng ¢ mau niu gu, trong khi than miin cay (humit) thudng ¢d méau den.

Mutc dé bi€n chét ciing anh huong dén miau sic cha than, mau gy & than nau

chuyén dan sang cdc mau gy sdm, xdm den vi den & cic loai than ¢é muc do bién chat
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cac hon. Nhin chung d&i v6i cdc loai than, mau sdc tré nén sdm hon khi ting mic 4o
bi€n chdt, nhung & nhimg giai doan bi€n chdt cao, lai quan sdt thady sy nhat mauv dan

nhir antraxit cd mau xdm sdm, phdt vang.

Mau sic cha than (dé cap & trén) 14 mau sdc cha than d dudi dang cuc, mau cua
v€t vach (man clia than & dudi dang bot) dic trung hon. Vi dy, than nau cho vét vach
mau nau, than dd cd mau xdm sdm va den, antraxit cho mau den xdm, than bin thoi va

than tan sinh cho mau vang nau va gu tiroi.
1V.1.2. Anh va nang suat phin quang

Anh cla than cd thé phan biét duge nhu sau: 4nh to, 4nh nhua, 4nh md, dnh
thuy tinh, 4nh kim. Anh cla than tang tén thco sy tang mifc do bién chdt. Boi vay, khi
néi dén s bi€n déi anh cna than trong qud trinh bién chdt, ta ¢6 ¥ so sdnh dnh cua cic
loai than mtn cay & nhitng giai doan bién chii khdac nhau. Anh ciia than 13 mot trong
nhimg tinh chat vat 1y co ban, ma bing mét thudng ta clng ¢6 thé so bo xdc dinh giai

doan bién chat cna than.

Bdng IV.1. Sur bién doi dnh trong qud trinh bién chdt (theo L.1. Xarbeva)

Nhom than | Luong chat bic (%) Pac tinh anh
I 49 - 41 Anh md, 4nh nhua
I1 40 - 35 Anh manh, gan giéng 4nh thuy tinh.
111 34-29 Anh thuy tink manl:
v 29 - 17 Anh thuy tinh rdt manl
\4 16 -7 Anh kim cuong manh.
VI 6-1 Anh kim loai.

Tinh chat 4nh cia than ¢6 mot tAm quan trong trong thuc t€ cling nhu 1y thuyét.
Vé mat thuc t&€, nhiéu dic tinh cong nghé cua than phu thugc khd 16n vao dnh cua
chiing va nhu vay dua vao dnh cia than ta ¢6 thé dodn trude chdt lugng cong nghiép
cua than. Con vé mat 1y thuyét, viéc nghién citu vat chdt hitu co tao nén than va sy bién

ddi cha cdu triic cha n6 d€ ddnh gid qud trinh bién chat.

bé dinh lvong d4nh ctia than, d3 s dung nang sudt phan quang (R), R ducjc do
bing 1y s6 gifra cudng d6 4nh sdng phan xa va cudng do dnh sdng 161 trén bé mat maj

ling cGia mau than. Ngoai phuong phip do nang suat phan quang cliia mat mai ldng cua
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than trong khong khi, ngudt ta cdn do nang sudt phin quang cia than trong dau.

Nghién ¢ty niang sudt phin quang cta than c6é mot tdm quan trong dac biet
irong viéc nghién cfu mitc do bién chit cha than. Do vay, ning suit phan quang duge
ding nhuy mot chi tieu ddng tin cay cta mic do bién chat than (I.I. Ammoxov v Tan
Xuy, 1961).

IV.1.3. Khe mit

C6 thé chia cic khe nut trong than lam hai loai: Khe mit noi sinh va khe nut
ngoal sinh, cdc khe nit noéi sinh (hay nguyén sinh ) hinh thinh trong thoi gian thanh
tao than, dudi anh hudng cua qud trinh hod d4 va bi€n chat, nhitng qud trinh niy dua
dén sy gidm the tich cia khoi than. Khi giam thé tich ciia khai than theo chidu thing
dung, do trong lugng cla cha cdc 16p dd ndm trén nén xudng, nén khong xuit hién cic
khe mift nam ngang. Trong lic d6 sy co rdt thé tich theo chiéu nim ngang dudi tdc
dung cla sic cang bén trong s& hinh thanh cdc khe ndt ding. Khe nift noi sinh thudng
thé‘lﬁg goc v&i mat phan 16p, chi trong nhitng trudmg hop dac biét, vi du do nhitng dich
chuyén sau ndy cta via than trong qud trinh kién tao, chiing méi nim hoi xién véi mit
phan 16p. Khic véi khe nit noi sinh, khe nidt ngoai sinh (hay thit sinh) hinh thanh do
anh hudng cia cdc chuyén dong kién tao sau nily. Do d6, phrong clia cic khe ntit ngoai
sinh vé 58 luong va kich thudc hoan todn phuy thude vio dic diém kién tao. vio tinh
chit co 1y cla than va dd vay quanh chiing. Do sy phdt trién cia khe nidt negoai sinh,

cdc khe nirt not sinh ¢6 thé bi bién dang hodc tham chi hoan toan bi mat di.

Dé phan biét cdc khe nift ngi sinh va ngoai sinh ngoai phuong cia chiing so véi
mat phén 18p, con dura vao bé mat khe adt. D61 vdi cac khe ndt noi sinh bé mat cua
chiing thudmg bang phing, nhin va trong khe nit thuding it ¢é cdc thanh tao khodng vat
mdi nhu kaolinit, thach cao... Trong lic dé, do su dich chuyén. trén mat cdc khe niit
ngoal sinh thudng cé vet xude, vét khia. Do dé khi quan sdt cic khe nt ngoai sinh
thudmg c6 thé xdc dinh duge thit tu va phuong huéng dich chuyén cla ching. Céc khe
nut ngoas sinh thudng duge cdc khodng vat thi sinh hodc bot than 14p diy, nén khi so
tay vao mat khe niit ngoai sinh thudng bi ban tay, ngay ca ¢ cdc loai than ¢d trinh do
bién chat cao. Nhiéu noi, do anh hudng manh mé cda cic hoat dong kién 1ao, s6 khe
niit ngoai sinh nhic¢u t6i mice lam cho than hoan toan bi vun ndt, nhat 1a & cdc toai than

bién chat (rung binh !4 nhitng loal than dé nint né.



Sy phét trién cGa cic khe nat noi sinh phu thudc vao nhidu nguyén nhan khac
nhau, Trude hét, nd phu thuodc vaoe thanh phfin thach hoc ciia than. Hau nhu khong thay
khe nit noi sinh trong than bun théi. con trong than miin cdy (duren) thi ¢é s¢ luong it,
& lugng khe nit nhi¢u hon trong than claren vi nhiéu nhit trong than vitren, Ngoal ra
6 luong cdc khe ndi noi sinh ¢on phu thude vao mitc do bién chat cua than. Pé tinh 50
khe nit ndi sinh cha than ngudl ta quy udc dém s6 khe nat trén mot chiéu dai 5 cm
theo phuong thang géc voi phuong ca khe nit. Nhitng cong trinh nghién ciru khe niit
noi sinh trong than cua L.L.Xarbeeva cho thdy ring: Trén khoang cach quy ude (Scm)

mot 16p than claren c6 bé day 2-3cm ¢ bé Donet ¢o s6 khe mit thay doi tir 0 161 50.

Su thay déi s6 lirong khe nit noi sinh tuan theo quy luat nhit dinh. tuy thude
vao mic do bién chil cua than. D6 thi bidu dién sy phu thude cua s6 luong khe nint va
miic do bién chat cho thay dudng cong v6i gid tri cuce dai & nhing loal than bi¢n chat
trung binh (Hinh [V.1). Nhu vay, viéc

quan sit s& luong khe nit no sinh 15 " \ ! /]\ '
|

rang déng maot vai tro quan trong trong 40

viec xdc dinh so bd mic do bién chdt 34 - 7

ctia than. Nhung s6 lugng khe nit ndi
. . 20
sinh ciing phu thudc vao thanh phan /\ | \

thach hoc cla than nita, nén mudn st 10 \ i N
dung khe niit v6i muc dich xéc dgnh o L— J L]
A I K OO U A

mitc do bién chat coa than, thudng
Hinh IV.1. St bién doi so lwong khe nit ngi

xuyén ngudi 1a dém so lugng khe n it
y : sinh cia than anh theo mire do hicn chdar.

noi sinh @ cdc dai than claren cé bé
day 2-3 cm

Trong than tén tai phic tap cic khe nitt ndi sinh va ngoai sinh, viée ng rhién ¢
do nit né cha than ¢6 ¥ nghia quan trong trong viéc xdc dinh xu huéng cua than dai
vGi hién tugng phut Khi than dot ngot trong cac duong 16, ciing nhu viec giai thich
nguyén nhan gay ra hién tuong nat vun cua than khi khat thac. Mat khac chinh hé
théng khe nat noi va ngoeat sinh, & mot muc do 1on, quyét dinh hinh dang cla khoi nut.
Pac tinh ctia khéi nuit ¢6 mot ¥ aghia thyc t€ trong vi¢e lua chon hé théng khai thac

via than...



IV.1.4. Vét vo

Than ¢6 nhiéu loai vét v3, theo dic diém hinh dang cta céc vEt v, ¢6 thé chia
ra vEt v& vO sd, vél vd dang mit, vét v dang tia, v€t v& dang bac thang, vét v dang
hat... Dac tinh ciia v&t v& thy thuoc vao thanh phan thach hoc vd mitc do bi€n chat cua
than. P&i v6i than nau mém, dac trung l1a vét v& dang dat. Khi bién chat manh hon,
than nau cé vét v@ dang hat. Than nau dwoc thanh tao (i gb c6 dang vét vo dang 501.
VEL v3 vo sd chil yéu thdy & than tuang d6i déng nhét, vi du than bun th&i hoac than
claren. O than claren, dic biet 1a & giai doan bién chdt trung binh hay gap cdc v€l v3
dang bac thang, do ¢6 su lién quan v6i sy phét trién cuc dai cdc khe niit ndi sinh. Pac

trung v&i than duren 1a vEt v& khong bang phing, v€t v& dang hat.

V&t v dang mat thudng thiy trong cdc loai than ddng nhat, cting v&i vét v3 vo
sd ¢6 nhitng dang trung gian, do dé gita ching ¢6 phai ¢6 lién quan vé ngudn goc.

Trong than claren cla ving Quang Ninh ciing hay gap vé€t v dang mat.
IV.1.5. Kién tric va cau tao

Cic khdi niém pay "kién tric” va “cdu tao” & day duge ding chi cdc loai kién
tric vA ciu tao tho cé thé quan sit duge bang mit thudng, con ciu tao va kién tric

dudi kinh hién vi s& khong thuoc pham vi ciia cdc khai niém nay.

Theo khdi niém niy, kién tric 1a nhitng dac diém hinh thai cua cdc thanh phan
tao than, chiing khdc nhau vé thanh phin vat chdt, vé kich thude va hinh dang. Con céu
tao 12 nhimg dac diém phan b6 khong gian cla cdc thanh phén tao than, khong ké dén

thanh phan vit chat (N.P. Gretsisnikov, 1964).

Nghién cifu kién tric, cdu tao cia than gidp ta hiu duge nhimg dic diém cira
su tich tu va bién déi cdc vat lién thuc vat ban dau & gial doan than biin. Vi du kién
trdc linhit cho ta biél thue vat tao than thude loai cao dang vad muc do bién doi khéng
16n. Con kién tric fuzen chiing té vat liéu tao than da bi oxy hod sau sac trong gial
doan than bin. Nhimg ki&n tric thudng gip la: linhit, phi€n 14, soi khia, vitren, fuzen...

Nghien ctru dac diém vé c&u tao con rit ra duge tinh én dinh cta diéu kién tich
1y vat liéus hitu co va khodng chii trong giai doan than bin. Néu diéu kién tich tu tuong
d6i én dinh, than cé ciu tao déng nhat. Néu ché do tich tu thay déi s& dan tdi sy hinh

thanh cdc dang phan 1§p: phdn 1dp ngang, phin 16p séng, phan 16p xién va phan 16p
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thiu kinh... Dya vio kich thude cdc phan Iop lai chia ra phan 16p mong va phan 16p
1ho, Cau tao phan 16p dic trung cho than mun cay vi mot s than tan sinh, con ciu tao

kh&i chi y&u thdy ¢ than bun thoi.
1V.1.6. Ty trong

Céc thye nghiém ching to rang ty 1rong ctia than rdt khdc nhau, thy thuge vao
nhiéu yéu 16 nhu do im, do tro, thanh phin thach hoc. mitc do bién chat va vat ligu ban
dau. Trong nhitng diéu kién khic nhau, do am va do tro lam tang 1y trong cua than,
ngay ca khi lugng tro trong than khong 16n ciing du lam thay déi ty trong cua than.
Diéu d6 ciing dé hiéu bdi vi ty trong cua cdc hon
hop khodng thong thuong dao dong tir 2,4 -2,6 (sEt)

va 2,65 (thach anh) dén 5 (pyrit).

Su phu thudc cia ty trong vao mirc do bien | 51 Micrinit

chit rat phite tap. Nhin chung tht mic d0 bién chat L

_ ‘ Vitrinit
cang tang, ty trong cang lon. Nhung sy bién déi 1,37
nay xay ra khong déu, 0 nhimng giai doan bién chit

thap va trung binh, si tang ty trong theo theo mitc

s o o 4 . - - - . Y
do bién chdt xay ra rat tr nhung ¢ giai doan >
C

80 84 KRR 92
Hinh IV.2. T¥ trong ctid cdc

o ) thanh phdn thach hoc cua than
hoa & bidu dé (1V.2). Do vay c¢d 1he dung ty trong thay déi thee miie do bién chit

bi€n chdt cao 1y trong tang rit nhanh. Sy thay doi

ty trong theo mifc do bign chil than c6 thé minh

ahu 13 mot chi tieu nghién ciu mic do bi€n chat (theo Dormans).
-tia than, dac biet 12 than antraxit.

Ty trong clia than ciing phu thuoc vao thanh phan thach hoc than néu sdp x¢ép
cde 1o phéan theo (hi tu tang din cha ty trong thi ta c6 ddy sau: vitren - claren - duren -

fuzen.

Mbi mot thanh phin thach hoc clia than ¢é i6c do bién doéi ty trong khdc nhau
trong qud trinh bién chat (Hinh 1V.2). Than exinit ¢4 ty trong thdp nhat, khi mic do
bicn chat ting. ty trong ting lén kha manh. Ty trong cta vitrinit lai ciam theo mirc do
bién chit vi dat dugc gid tri nho nhéat o khoiang 87% C, sav do lai ting tang 1én nhanh.
Su bign do1 ty trong cla micrinit cling xay ra tuong iy cla vitrinit, riéng fuzinit hiu
nhu khong thay doi ty trong trong qud trinh bicn chit.
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IV.1.7. Do ciing

Thy theo phuong phédp do ma ¢6 nhiing loai do ciing khic nhau. Thudng hay s

dung nhitng phuong phap do 6 cing sau day;

Phuong phip vach: B cing duge xdc dinh bang phuong phdp nay mang ten la
do cilng vach hay do cimg khedng vat. D6 1a sitc dé khdng cta than khi lay mot vt
chudn (thudng ding cdc khoding vat chuin trong thang do cing Moss) vach lén, voi
thang d6 cing nay, than ¢6 do cing thay doi tir 1 dé€n 4 thy thude vao thanh phan thach

hoc cua than.

Than bi bién chat cang manh, do cing cang lon. Theo xdc dinh cua Martin,
than antraxit dat duge do cling cao nhdt, sau do 13 than lira dai va than khi, con than
m& va than luyén ¢de ¢6 do cing phod nhit. Ngoai ra do ciing cua than ¢6 thé khic
nhau theo nhimg phuong vach khac nhau, theo phuong song song vl mat 1dp nh¢ hon

theo phuong thang géc voi mat 16p.

Phuong phap mai: Do cimg duge xac dinh bang phuong phdp mai goi la do
cimg mii. DO 11 mac do doi khang cla thinh phéan thach hoc chira than khi b1 mai.
Trén mot mau mhi, fuzinit cé d6 cimg 16n nhat, thé hién & do ndi cag, coOn vitrinit ¢6
d6 cing nhd nhit nén do néi ciing nhd nh&t. Quan he vé do néi gifta ciac thanh phan
thach hoc cla than thay doi trong qud trinh bi€n chdt. MGe do bi¢n chili cang cao. sy

khdc biet vé do noi giffa cdc thanh phin cing giam di.

Phuong phap an 16m: Khi thye hién phuong phap nay. trén pé mait cua than
cdn xdc dinh do cing con gilt lal nhimmg vét 1dm. Do cing con duge xac dinh bing tai
trong dugce dat trén vat &n va Kich thude clia v&1 an d€ lai trén than. Vat dn 12 mot hinh
chop bing kim cuong. Thong thuong, dé€ do 46 citng cia than, ngudi ta ding mot hat
kim cuong hinh chép vai gée & dinh la 136” dé dn leén vi tri cdn do do ctimng. Bo phan dn
jom nay duge gan trén mot kinh hién vi, nén ngudi ta ciing goi do ctng nay la do cing
ié vi, hay do cimg Vickens.

D6 cimg 1€ vi duge xde dinh theo cong thire:

H = 1.854 (P/d®) . KG/mm® |
trong do P: tai trong dat trén vat dn, kG;
d: chiéu dai dudng chéo vé€t dn ,mm.
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Hién nay cdc phuong phdp nay dugc diing pho bién nhat. Uv diém cta nd 14 ¢6
thé do d6 citng & trén cdc bé mat ral nhoé, diéu d6 rdt quan trong trong viéc nghién ciu

than, vd{ tinh khong déng nhat cda né.

D¢ loai trit dnh hudng cia thanh phdn thach hoc, ngudi ta thudng do do cimg (&€
vi cua than trén vitrinit. Nhiéu thi nghiém trén vitrinit cho thay ring d¢ cimg t&€ vi cia
than tang ir than naw t6i than dd, sau d6 giam di & than bi€n chédl trung binh, réi ting

lén ro rét tir than gay dé€n than amraxit.
IV.1.8. Dd gion

Do gidn cua than 14 kha nang bi phd huy clia né khi chiu tic dong co hoc ma
khong sinh ra nhing bién dang déo dang ké. C6 loai than chi cén tic dong mot luc nhd
cing du bi€n né6 thanh nhitng manh vun, nguge lai ¢6 loai than muén giap v& né phai

diung nhitng luc khd 16n.

Dé xdc dinh do gion cla than bing cdch cho roi ty do. nén v& hodc dap vo bing

cac vat nidng...

D¢ gidn cua than thy thuée vao thanh phdn thach hoc, mic do bién chat va do
tro. D9 g1on cua than tang l1én nhanh chéng tir than 1lra dai 61 than luyén coc (tai day

no dat duge cic gid tri cuc dai), sau dé lai giam di cho t6i than gay, antraxit.
IV.1.9. D6 dan dién

Can c1f vio do dan dién c6 thé x€p than viao nhém céc vat lién ban din. D6t vai
chat ban dan dic trung 14 do dan di¢n khong 6n dinh. Khi nghién cttu tinh din dién cia
than, cén phéi tinh dén dnh hudng cda nhi¢t d6, sy phic tap cua thanh phin hed hoc,
do am, mic do phong ho4... Trong s& d6, nhiét do 14 nhan t6 cé anh hudng thuc su dén
do dan dig¢n. Dién trd clia vat dan dién bang kim loai ty 1& thuan v&i nhiét do tuyet d6i.
con dién tro cna chat bdn dan lai giam di khi tang nhiét do. Nhiéu nghién ctru da chi ra
ring khi tang nhiét do, d6 dan dién cia than ting ddn rong khodng 100 - 700°. Do 4m
trong than lam giam di¢n tré cla than, dac biét khi trong nudc lai chira cdc mudi hoa

tan,

Miic d bi€n chdt chGa than ting lén lam gidm dién tr& clia than. Su phu thuoc
cua do din dién vio mitc do bién chdt cla than 1hé hién nhu sau: Khi chuyén 1 than
nau té1 than dd, do dan dién gidm. Sy giam do dan dién ndy vin 1i€p tuc cho t6i than
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bien chat trung binh. Sau d6, do dan dién bat diu tang nhanh. D6 din dién cGa antraxit

tang lén rdt nhicu so vdi cdc loai than ¢6 mic do bién chat thap hon.

Sy tang nhanh d6 din dién khi tang muc do bién chat xdy ra vao giai doan bién
chat cao chic chan 12 do su ting dac tinh grafit clia than trong gial doan nay. Su
chuyén dong cia cdc dién tr ndy $& cang dé dang khi mirc d6 dinh hudng ci’lh cdc phén
tr ting ten, tic 1a su sip x€p khong gian cta cde nguyeén tir cachon véi su tao thianh o

mang kiéu garfit da gay ra su tang do dan dién.

Anh hudng cla thanh phin thach hoc ctia than dén do dan dién con chua duoc
nghién cifu diy da. Nhiéu nghién cdu di xde nhéan ring fuzit ¢d dién trér nho nhat, con
vitrit ¢6 dién trG riéng 16n hon nhiéu. Khi nghién ettu dién trd riéng cia antraxit, ngudi
ta thdy theo mat phan 16p dign trdf riéng cla né nhé hon 7 1an so véi phuong thang géc
vO1 mit phan 16p, d6 1a do tinh di hudng cla antraxit.

Nghién ctu tinh dén dién cha than ¢6 tdm quan trong 16n trong viéc giai quyét
nhitng nhieém vu thyc t€ cia viéc tham dd va sir dung than. Viéc nghién ciru do din
~dién cua than, [a co s& cla phwong phdp thim do dién, d6 13 giai thich cdc bidu dé
carota 16 khoan, dac biét 1a dé xdc dinh cdc dac diém cdu tao va bé day cia via, chat

lrong cia than.

IV. 2. PAC TINH HOA HOC VA CONG NGHE CUA THAN

IV.2.1. Thanh phan nguyén t6 cua 10”
than ™.

Khoi hitu co cva than bao gém céc
nguyén td cacbon (60-96%), hydro (1- 2%),
nito (1- 3%). m(f)l- it lvu huynh va photpho.

Trir nito, cac nguyeén t6 nay cling ¢6 trong
thanh phan cla cdc khodng chéit ldn trong Vitrinit
than. Diéu dé can phéi lvw v khi xdc dinh 4

thanh phdn nguyén té cna than. - Micrinit

a. Ham luong cacbon (C): Cacbonla 2
79 83 87 o1 ¢

Hinh IV.3. Ham fwong hvdro cua
cde thanh phan thach hoc.

nguyén td hod hoc chu y&u nhat tao nén khoi

hitu co cda than. Bang qud trinh guang hop,
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thue vat da dan tich luy duge cachon trong tu nhién dé tae nén co thé minh. Khi chay,
cacbon k&1 hgp v8i oxy tao thanh khi cachonic CO, hoidc cacbon oxit CO. phan ing
oXy hod cacbon c6 kém theo sy giai phdng nhiét. | kilogam cachbon khi chiy hoin toan
cho 8140 kcal. Tiong qud trinh luyén kim, cacbon chdy tao ra mot luong nhiét cdn
thiét dé {am nong chay quang, ngoai ra nd con déng vai rd cla chat khu quang. Trong
ch¢ bi€n hod hoc than, cacbon cling v&i hydre v cdc nguyén 8 khic 1a0 nén rdt nhiéu
hop chat, ¢6 nhitng dac tinh rat khdc nhau, phit hgp v6i nhitng nhu cau hét site phire tap

cua cong nghiép va ddi song.

Ham luong cacbon phu thuéce chit ché vio mirc do bién chat cua than. Than
bi¢n chal cang cao thi ham lugng cacbon cang 16n. Trong than nau ¢6 65-75 % C,
trong than dda 75-90%C, trong antraxit ¢é 90-97%C. Boi thé€, cac nha nghién ciru da s
dung ham lugng cacbon nhu mot chi tiéu ddnh gid miac do bi€n chat than va qud trinh

bi€n déi vat chil hitu ¢o tao than duge goi la qud trinh cacbon ho4.

Thanh phin thach hoc ciing anh hudng dén ham lugng cacbon cla than. O ciing
mot mic d¢ bién chdt. Fuzinit ¢6 ham lugng cacbon cao nhat, sau dé 1a exinit, con
vitrinit ¢6 ham lugng cacbon thip nhat. Su chénh léch vé ham lugng cacbon giita cic
thinh phén thach hoc ctia than s& ddn dan giim di trong qué trinh bi€n chédt cua than
(Hinh [V.3)

Bdng IV.2. Ham luong cacbon ciia cdc thanh phdn thach hoc ciia than

(thea Kreghe)

Via V<" {rong Ham luong cacbon, %

vitren, % Vitrinit Exinit Fuzinit
R 36.2 83,5 85,5 87.0
Z 32,0 85.8 87,4 88.0
A 28 .4 88.4 89.0 89,0
W 23.5 88,8 - 89,9

Thanh phan khodng chit chita trong than thudng ¢ CaCO.. Su ¢6 mit CaCO,
trong than s& din t6i sai {m trong viéc xdc dinh ham luong cacbon hitu co. Bdi vi, khi
d6t than d€ phan tich ham lugng cacbon, cacbonat cung bi phan huy va tao thanh CO,.
Do dd, ham luong CaCO, trong than cang cao, sai 1dm trong viéc xdc dinh ham luong

cacbon hifu co cang 16n.
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b. Ham lwong hydro (H): Hydro ©O
ciing 1A mot nguvén t& khi chdy thi tod N

nhiét. Nhiét lugng toa ra trong phan tng 14

Micrinit

chdy cha hydro 16n gap 4,2 lian trong phan
ing chdy cua cacbon. Hydro ¢é tr1 dic biét 10
trong ché bién hod hoc, vi hau hét cdc san
phim diéu ché& dugce tir than déu chita hydro.
Nhitng k&t qua nghién cdu cta Dormans

chimg t6 rang ham lugng hydro trong than

cling phu thudc vao muic do bi€n chat va

thanh phan thach hoc (hinh 1V.4). Trong

e

hinh ndy cac dudng lién nét gidi thicu su 79 83 87 91 C
bién. ddi ham lugng hydro cia cdc thanh Hinh IV.4. Ham luong oxy cuda cdc
phan thach hoc than theo mic do bién chit, thanh phan thach hoc.

con 'nhitng diém tugng tng vdi ciing mot

mitc do bi€n chat duoe ndi v@i nhau bang nhing dudng dit doan.

Can chi y ring trong than thanh tao tir thyc vat ha ding, ham luong hydro cé
thé tang lén nhiéu so v6i than min cay (c6 thé §i 11,7%, trong lic than min cay chita
khong qua 7%). Do do ty 6 C/H trong than min cay bang 12 - 13 va 16n hon nita, con

trong than bun thdi ty s& nay khong vugt qua 8.

c. Ham lugng oxy (0): Bin thin oxy khong phai 12 nguyén to chdy, nhimg né
duy tri sy chay. Bdi vay nhitng loai than nhé va ham lugng oxy cao thi ham lugng cic
nguyén 16 chdy s& nhd va do do nhiét lugng chdy s& thdp. Trong qua trinh luyén coc
vi ché bién hod hoc, than ¢6 him lugng oxy cao tao ra nhiéu hgp chat cia oxy, trong
dé ¢6 nude, cachonic !a nhitng hgp chit khong cé ich.Trong trudng hop nay oxy la

nguyen td ¢ hai.

Ciing nhu hydro ham lugng oxy trong than ciing phu thuoc vao mirc dé bién

chit cia than va thanh phédn thach hoc.

d. Ham luong nito (N): Nito la nguyén t6 tro, khi dét than né tich ra dudi
dang tu do. Trong ché bién hod hoc, nito két hgp vdi hydro thanh amoniac (NH.). roi

tr d6 cé thé didu ché ra nhiéu san pham, nhu axit nitric, pham dam... Trong than ham
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fuong nito thay d6i trong khodng 1-2 %, riéng trong than thanh tao thuyc vat ha dang,
ham lugng nito ¢é thé t6i 3%.

e. Ham luong Yuu huynh (5): Luu huynh luon ludn cé mat trong than. Mac du
vGi ham luong khong 1dn, nhung nod cé Anh hudng 16n dén viéc sir dung than. Bo1 vay
viéc phan tich ham lugng luu huynh trong than la mot viéc bit budc kht mudn ddnh gia

chat luong cna than.

Trong than, lwu huynh & dudi dang cdc hgp chat chia huu huynh, do1 khi dudi
dang nguyen to. Cic hop chét ctia hwu huynh bao gom cac hitu co (S,.) va cdc hop chat
vo cd (S,.). Luu huynh vo co lai chia ra luu huynh pyrit S, va hau huynh suafat S,. Do

dé luong luu huynh chung s¢ la:
Seneg = She + Sp + S,

Khi than chdy, luu hu}?nh hifu cg. lwu huynh pyrit bi chdy va tac nen hoi luu
huynh andehit, do d6 ching nim trong thanh phin chdy cua than. Liuu huynh sunfat

khong chdy va bi€n thanh tro.

Vé ngudn géc eha luu huynh trong than, ¢6 nhidu quan diém khdc nhau. Mot $O
cho ring nguén luu huynh chu y€u trong than 13 cic sunfat ciia nude bién tran vao céc
dim lay than bin. Sy tic dong gitra cdc sunfat va cac hop chal cua sat do nudc ngot
van chuyén dén chi yéu s& tao nén luu huvnh biru co hay tao nén luu huynh vo co la
1y thuoe vao diéu kién chon viil cla via quyét dinh. Nhung quan diém ndy hoan toan
khong giai thich duoe truong hop cd nhifng md than thinh tao trong diéu kién luc dia,
xa bién, ma ham lugng luu huynh vin cao. Vi du, mo than Na Duong dirge thanh tao
trong mot hd ¢d, xa bién. nhung ham luong lau hu¥nh trong than lén @i 5-8%. Vay thi
luu huynh phai co mot ngudén khdc. Mot 56 ngudi cho ring ngudn luu hu¥nh cda tat ca
cdc dang la anbumin cua thyc vat. Dihydrosunfua H,8. dugc tich ra khi bi anbumin bi
phan huy, s& tdc dung v&i cdc mudi cha sat do nudc van chuyén dén va tao thanh pyrit
vi marcasit. Mot phdn luu hu¥nh ch@a trong anbumin vin 16n tai dudi dang cdc hop
chét hitu co. Ngudi ta thia nhan ring c6 nhitng loai vi khuin dac biét, trong qud trinh
hoat déng song, chung Kkhit cdc sunfat thanh dihydrosunfua. Nhu viy ¢6 thé ca hai con

duding vo ¢o va hitu co thanh tao luvu huynh déu song song.
Luu huynh trong than la mot nguyén td c6 hai. Trong juyén kim néu tang 1% S,
chi phi vé than c6c phai tang 161 18 - 24%: va chi cdn tang 0,1%S: nang sudt cia 1o cao
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cing giam di t6i 3%. Luu huynh chuyén vao thép sé lam giam chil luong cua thép.
Ngodi ra, khi dot, luvu huynh s& tao ra nhirng hgp chat khi ¢d hai tdi sic khoé con
ngudi.

Ham lugng luu huynh trong than thay d6i & mot pham vi rdt rong. Theo ham

lugng luu huynh chung trong than, ngudi ta chia ra lam 4 loai:

- Than it luv huynh cha 0,5-1,5 % S,,
- Than ¢6 Tuu huynh 1,6 - 2.5 % S,
- Than chita lvu huynh | 2,6 - 4,0 % S,
- Than nhiéu luu huynh > 4,0 % S,

Than clia bé than Déng Bac Bic Bo thugc loai it lvu huynh; ham lugng S, rét
it khi vuot qud 1%, trir cdc mo than & vé phia Tay ¢6 ham luong S, thay doi trong
khoang 1-2 %, doi khi 1én t&i 3%. Trong lic d6, mot s6 mo than nho ndm phan tdn, lai
¢6 ham luong lvu huynh khd cao, nhu mé Sudi Bang ¢é S, trung binh la 5.68%; Suoi
Lia: 6,02%; Na Duong: 6.61%.

g¢. Ham hrgng photpho (P): Ham luong P trong than v4i mét s6 lugng nho. Khi
chdy, photpho chuyén vao trong thanh phan tro clia than. Trong luyén kim, P 12 nguyén
t6 ¢6 hai vi nd chuyén hoan 1odn vio cdc, sau d6 sang gang va lam giau chat lugng cila
gang. Yéu ciAu ham lugng P trong than juyén c¢dc khong duge vuot qua 0,03%. Nhung
dét véi than nang lugng binh thutng, ham lugng P khdng ¢6 y nghia gi.

Ngoai cdc nguyén t6 vira ké, trong than con chida mot s6 16n nguyén 16 hod hoc
duéi dang cdc mudi khdc nhau. nam trong thanh phdn hitu co ciing nhu hén hop
khodng chia than. D6 la cdc nguyen to: Be, Ca, Sr, Ti, Zr, B, Sc, Y, La, Al, V. Co, Ni,
Mo, Ra, Pt, Cu, Ga, Ge, As, Ag, Cd, Sn. 1, Au, Pb, M....

Ham lugng cdc nguyén t8 hi€m va quy trong than nhiéu khi vurgt qud hang chuc
t4i hang tram 1an tri s Clark cta ching, dac trung doi v&i than 12 him lugng Ge doi
khi vuot dat yéu ciu cong nghiép. Ge ¢6 mdt ¥ nghia 16n trong k¥ nghé bin din. Cho
191 gan day 989 luong Ge duge ldy ra tir cdc quang kim loai mau. Hién nay, do nhu
cdu vé Ge vugt qud kha nang khat thic tr quang kim loai mau, nén ngudi ta dic biét
chit ¥ dén ngudn Ge trong than dd va than nau. Ngudn nguyén liéu co ban cho Ge cua

Anh 12 than. O Nhat va Tay Difc nguén Ge chi yé&u ciing 1dy tir chat thai cia cong
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nghiép than. Nhiéu nude khdc nhyv Uc, An b¢, Canada... ciing dung than dé 14y ra Ge.
3 nudce ta, nhiing nghicn citu dau tién cho thiy trong than cla md Nii Héng cé chita
mot lugng ddng k€ Ge; can phdi ¢6 nhitng nghién ciu diu tiép tuc dé dinh gia kha

nang str dyng céng nghiép cia nguyén 16 nay.
IV.2.2. Thanh phan khi cua than cua than

Viéc nghién ciu khi trong than ¢é ¥ nghia rat quan trong, dac biét 1a trong
trong cong tdc dam bao an toan cho khai thic mo than bing ham 10 cling nhu viéc s

dung cdc khi dé trong céong nghiép.

a. Metan (CH,): Chiém 60-98% khdi lugng chung cla cic khi than, su thanh
tac khi metan lién quan chat ché vdi sy phan huy cta vat ti¢u thyc vat than va bién
chat than. Céc thi nghiém cho thdy 1 tdn vat lieu khi bi phan huy cho 465 m" khi. Hdn
hop khéng khi va metan véi ham lugng CH, tir 5-16% (nhat 13 ham lugng CH, 9.5 %)
khi chidy kém theo ti€ng no, sttc nd manh. 11én hop CH, trén 16% khong no va khong
du luong oxy cho su chdy. Metan bit lia & nhiet do 650-750°C, nhung sy chdy xdy ra
cham & nhiét do 630°C sau 10-11 gidy, &6 1000°C sau 1 gidy, metan 14 khi doc, gay kho
tha.

b. Cacbonic (CO,): Chiém 25 % khoi Juong khi trong than, CO, sinh thanh do
su oxy hod cdc axit hitu ca, khi CO, khong mau, khong duy iri sy chdy va su thd,

thuding tich tu trong cic giéng nghiéng va day cic cong trinh khai thic.

c. Nito (N, ): Duge tao thanh do su phan huy sinh hed dac bict i sy phan huy

anbumin, nito khong duy tei su chdy vh s thdg.
d. Hydro (H): Chiém tdi 25 %, deo su phan huy vat licu thue vat.

Ngoai ra con ¢o cac khi sunfuahydro (H,S ). cdc hydrocacbua khic {nhu etan,

protan}, acgon {Ar ) vi heli.

VI1.2.3, Phan tich k¥ thuat

Nhitng nghién citu nhim muc dich xdc dinh cic chi tiéu can thiél cho viéc st
dung than vdi cdc muc dich khdc nhau, goi 1a phan tich ky thuat.

a. Do am (W)

Po dm [a lugng nude chida trong than. DO am cta than khong ¢6 dinh ma thy
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thuoe vio kha nang hdp phu nudc cla than va nhiéu nguyén nhan bén ngoii khic. Toan
bo lugng nuéc chita trong than gol la do am chung, hay do am lam viéc (W), Mot
phin nudc s&€ mdt di khi than duge khai thic va dé & ngoal ro1. Phan nudc nay mang
tén 11 4o 4m ngoai (W"), Than. sau khi di mat d¢ dm ngoai troi thanh than Kho trong
khong khi, hay than kho tuong déi. N€u dua than nay sdy ¢ nhict do 102 - 105"C &
dugc than kho hoan toan, hay than kho tuyét doi. Lugng nudce mal d1 trong qud trinh

sdy goi 12 d¢ 4m trong hay d¢ am phén tich (W™). Nhu vay:
W= W W

Do 4m ngodi phy thude vio ban chat cia than, diéu kién dia chat thuy van mo
v vio do dm tuong d6i cia khéng khi do dé nd dao dong rat 1on. Do am phan tich ¢é
lién quan vé6i do Am tuong d6i cha khong khi va ¢6 lien quan chét ché hon véi mic do
bi€n chat than. Bién chdl cang ting, 40 am cla than cang giam. Cdc s0 liéu phan tich

clia X.G. Aromov va L.L, Nexterenko chimg minh diéu dé {bang IV.3).

Bdng IV.3. D6 dm phan tich cida than nuin cdy

¢ cdc gial doan bién chdt khdc nhau

Giai doan Than bun Than nau Than di Antraxit i

wnr 45-12 254-5.0 8,7-0,2 4,0-01 ‘

Do dm ciing phu thuoc vio thanh phin thach hoc coa than. B9 Am trong cic
thanh phdn thach hoc cla than gidm theo trat ty sau: fuzen, duren, claren va vitren.

Ngoii ra dé 4m ciing phu thudc vio ngudn goc cua than.

b. Bé tro

Tro 1a thanh phdn khong chdy, sot lai saw khi than bi dot. Pé xdc dinh do tro
clia than, ngudi ta dem d6t hoan todn than ¢ nhi¢t do 800+25"C. Trong moi linh vyc s
dung than, fro déu am gidm chat lugng cha than, tro cang nhiéu thi chi phi vin tal
chng 16n va chi phi san xudt khic ciing tang 1én. Tro coa than ¢o¢ cang nhic¢u thi nang

sudt 10 cao cang giam va phai diing nhiéu chdt trg dung.

Tro bao gém chit y&u 1a cic hén hgp khodng (v6 co) ¢6 trong than. Cdc hon hop

khodng ndy cé thé di vao than theo cdc con dudng khic nhau:

- Trong céc t&€ bao thyc vat ¢é chira mot lugng nhat dinh cdc chdt vo ¢d. chu

yéu 12 cdc mudi cha kim loai kiém va kiém dat. Khi vat lieu thyc vat bi bién doi tao
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thanh than, cdc chil vé cd nay cung chuyén vao trong thanh phan cua than.

- Cac hén hop khodng duge gid va nudc van chuyén dén trong thoi gian tich tu
cic di tich thyc vat. Cdc vat chat nay c6 thé & dudi nhitng dyng khic nhau: Vat ligu
vun nhu sét hodc cdc hat thach anh nhd nhit, dung dich that hoac dung dich keo. Do
dé ngodi cic vat ligu vun codn co céc khodng vat mdi duge hinh thanh ngay trong dam

lay tao than.

Cac hén hop khodng duoc hinh thanh theo hai cdch trén day s& tao nén tro dong

sinh. Nhitng loai tre duge thanh tao theo ciic cach dudi day s& duge coi 1a tro hau sinh:

- Sau khi than da duge thanh tao va trong than di xudt hién cac khe nift, nudc
6 chifa cic mudi hoa tan ¢6 thé tham vao va dé lai trong cdc khe nift cha than cdc chat
két tha gdm cacbonat (canxi, magie, sht) va sunfua (st v chi). Ngoai ra trong khe niit

ciia than ¢6 thé gap canxi sunfat 13 san phdm phan huy cla pyrit
- Trong qué trinh khai thdc va van chuyén, than cé thé bi nhiém ban.

Nhung thuc ra do tro phan tich dugc, bing cdch dem dot chdy than & nhiét do
800425"C khong bao gid tuong ing voi luong hén hgp khodng. Ngudi ta da xic nhan

ring ham lugng cdc chit vo co thudng 1&n hon dé tro khoang 15%.

Lugng tro trong than thay ddi tir vai phan tram d&n hang chuc phan tram. Theo
do tro, ngudi ta chia than lam 3 loai: it tro, v6i thanh phan khong chdy dudi 10%, tro
trung binh ham luong 10-30% va nhiéu tro ham luong >30%. Tuy diéu kién cu thé cua
ting mo ma xdc dinh ham lugng tro t8i da cho phép. P6i véi muc dich st dung than
niang luogng, nhiét do nong chiy cia tro cé mot gid tri thuc 1€ 16n. Theo nhiét do ndng
chay cla tro ngudi 1a chia ra dé& néng chay (<1200°C), ndng chay trung binh (1200-
1350°C) vi khé néng chiy (>1350°C).

¢. Chat boc

Chit béc 1a cac san phim & thé khi va hoi (trir nude) téch ra tu than do sy phén
huy kh6i hitu co khi bi nung néng t5i 8504+25'C trong difu kién khong cé khong khi.
Trong tién trinh nung néng, lc dadu nudce hap phu thodt ra, réi dén cdc kh{ CO, va CH,.
Khi nhiet do trén 500"C, bit ddu tdch ra cdc hydrocacbua phifc tap va cdc hgp chat cia
oxy. Luu huynh thudng thodt ra duéi dang H,S. Trong thanh phan cia chat bdc, ngoai

cdc san phdm phan huy cba khéi hitu co con ¢6 cic san phdm phan huy tir cdc hon hop

38



v6 co va cac khi bi hap luu trong than. Trong thanh phén khi cha chdt béc ¢6 chia cdc

khi sau: hydro, oxy, nitg tu do, metan, etan, etylen, cachonic, dihydrosunfua...

Chat bdc 13 cac san phdm rat quy vi phdn 16n déu chdy va cho nhiét Jugng cao,

mat khac dé 12 nguyén liéu co ban cho nganh hod hoc than.

Luong chit bdc phy thudc rd rét vao mic do bién chit cha than. Mic do bién
chit cang tang, lugng chdt bdc cang giam. Vi thé, da tir lau céc nha dia chat da su
dung rong rii lugng chat béc nhu mot irong cic chi tiéu quan trong nhal dé dac trung
cho mifc dé bién chil cia than ciing nhu khi xay dung cic bang phan loai than. Bang
V.4 cho ta khdi ni¢m vé su ting lugng chit béc & nhitng loai than ¢6 nguodn gdée khic

nhau va miac do bién chat khdc nhau.

Bdng IV.4. Litong chdt boc trong than khodng
(theo K. GG. Aronov va L. L. Nexterenko)

I , Lugng chit bdc cua khoi chay
Kiéu than
Ve, G
Than min cay:
- Than bin 70
- Than niu 41 - 67
- Than dd 10 - 45
- Antraxit 12 - 10

Ngoai ra lugng chat bac cing phu thude vao cdc v&u t6 khdc: Ban chit va thanh
phan thach hoc cia than, do khu, ham luong, thanh phén cdc tap chit khodng va mirc
do phong hod than...

Chat béc duge xdc dinh & nhiet do 850+25°C. () nhiét do khd cao ndy, mot sd
thanh phin cla cdc tap chidt vo co bi tach ra & thé khi va di vio thanh phdn cia chat
bac. Do d6 dé tro 19n s& dem dén cho than c6 lugng chél boc lon.

Ngoai ra, do anh hudng cita qud trinh phong hod, lugng chdt bc 14y c¢ha than 6
dGi nay so v6i than chua bi phong hod, s& tang lén § nhitng loai than bi€n chdt cao va
giam di & than bi¢n chdt thap.

d. Céc (hay xi coc)

D6 1a phédn citng con lai sau khi céc chét b&c thoat ra khi nung ndng than, trong
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diéu kien khong c6 khong khi. C6c gém cdc vat chat hitu co bén vitng vé nhiét, toan bod
tro va mot phin cdc chat boc van con sot lai. Coc khong tro hay c6c sach (Kg) sé bang

c6c tan du hay céc kho (Ky) trir di tro: Kg = Ky - A

Cic loai than khdc nhau cho cdc véi dac tinh khic nhau. C6 loai vun thanh bot,
c6 loai gén két lai rin chac. c6 loai gin két y&u, c6 loai x6p, c6 loai didc xit... Dac tinh

ctia c6c sé quy€t dinh kha nang st dung than trong luyén kim.
e - Nhiét luong chay

Nhiét luvong chdy (hay kha nang tao nhiét) ctia than 12 luong nhiét thodt ra khi
dét chay hoan toan mot don vi trong luong ctia n6. Thudong nhiét lugng chdy dugce thé
hién theo don vi cal/g hoac kcal/kg.

Nhiét lvong chdy cta than 1a mot trong nhitng chi tiéu co ban vé chét lugng cua

n6: Than nang lugng nao c6 nhiét chdy cang cao thi cang tot.

C6 thé tinh gin ding nhiét luong chdy cla than theo cdc k€t qua phan tich

thanh phin nguyén (6 cua ln(). D..l. RGO /é%’/
Mendeleev dua ra cong thic tinh nhiét . A/%ﬁ%% :
luong chdy sau day: /’% =%z

Q, = 81C + 300H - 26(0-8) kcal/kg Z

Thuc (€, thuong xdc dinh nhiet %% =z %
luong chdy cua than trong bom nhiét k€.
Nhiét lugng chdy dugc tinh theo su tang g4, 27
nhiét do cla nudc cat trong bom sau khi % %
dst than trong nhirng diéu kién quy dinh Z
goi la “nhiét luong chdy theo bom" (Q,). 7000 St
Nhiét luong nay khong tuong ing vGi nhiét
lvong nhan duogc khi d6t than trong cac 10 Z

‘ 6500 Z.

cong nghiép 5 40 15 20 25 30 35 40 4550

V6i su tang mic do bién chét cua Hinh IV.5. Su bién ddi nhiét luong
chdy ciia than theo mitc d¢ bién chat

than, ldc ddu nhiét lugng chdy tang lén va (theo B. Roga).

dat duge cuc dai & than luyén cGc va than

ngheo - thiéu két, sau dé giam di vé phia than gdy va antraxit. Nhlét luong chdy cla
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than nau thuong khong vugl qui 4500kcal/kg, cua than luyén coc: 8600-8750kcal/kg,
con antraxit: 8200-8500kcal/kg (h.1V.5).

IV.3. KHA NANG LUYEN COC CUA THAN

Trong cong nghiép luygn kim yéu cdu phai ¢6 than cdc vél cdc dac tinh nhu:
cting, bén vitng, xdp va dé gay phan tng. Khong phili tdt ¢ céc loai than déu cho coe
v&i du nhirng dac tinh dé. Chi ¢6 than luyén coc (K) la ¢é the cho loai than nay. Trong
didu kién trit lugng than Juyén coc khong nhidu. Dé ddp tng nhu cdu cia nganh luyén

kim thudng ngudi ta dung mot hén hop nhiéu loai than khac nhau dé luyén cdc.

Pé danh gid kha ning st dung than v01 muc dich san xudt coc luyén kim, quan
trong 1a cdc chi tiéu san: chit bdc, do thicu két, do phong va dic tinh do deo. Trén day

ta di dé cap dén lugng chdt boc trong phan nay ta s& nghién cu cdce chi tién con lai:
Do thi¢u két

Po thieu két 1a mot dac tinh c¢ta than ma nho nd. trong diéu kién nung nong

khong ¢6 khi, than vun ¢6 thé gan vai nhau tao thanh mot khoi chay cdng {coc).

Do thiéu k&t 1a mot dac tinh co ban va guan trong nhit cua than dbng trong
cong nghiép khi hod than, nhung trude hét la déi véi than dimg trong cong nghiép
luyén cd¢. Nhung mdi nganh ddi hoi mot mic do nghién cu khdc nhau. Nhimg than
cé do thiéu k&t y€u ¢6 thé duge dung trong linh vue nang lrong, khi hod va chung kho.
Trong khi dé nganh luyén cdc doi hoi than ¢6 do thieu két cao

Po thiéu k&t phy thuoc vao nhicu yéu t6 khdc nhau: mitc do bi€n chat, thanh
phén thach hoc, do khir, dé tro... Hinh IV.5 bidu dién su phu thuoc gittn do thicu ket
cua than vio mite do bi€n char {B. Roga, 1938).

C6 nhiéu phuong phap xdc dinh do thieu két, phd bién nhat la phwong phap
Roga, phuong phip Gray-King.

Phuong phdp Roga

Phuong phdp nay dya trén su nung hon hop than cidn x4c dinh do thi¢u két trén
lan vai vat liéu trung tinh vA sau dé. do do bén co hoc cla coc nhan duge. Vé nguyén
tac, phép thir duge ti€n hanh nhu sau: Dung lg than cdn nghién ctu tron déu v6i Sg

antraxit (do hat 0,315-0,4mm) trong mot chén nung. San bing bé mat hén hap, day
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nap, sau d6 dua vao 15 nung & 850°C. Sau 15 phiit, 1dy ra dé nguoi trong khong khi 45
phiit. Can xi cdc, sau d¢6 dua lén mirt ray c¢é dudng kinh 1mm. Pua phdn xi ¢8c cd ¢d
hat »>!mm vio mot thing quay trong 5 phit véi t6c do 5012 vong/phit. Sau dé dua x1
cOc¢ ra ray, chi 1dy phan co kich thude hat >1mm, dem cén va lai cho vao thung quay.

Lam nhu vay 3 ldn, do thiéu k&t duge thé hién bang chi s6 Roga va tinh theo cong thifc

sau:
(RG}: M._QA+GI+G, .1_99. .
2 T 13G
trong do:

G,: trong lugng phin »1mm trude khi quay lan tha nhat (g);
G,: trong luong phan >1mm sau khi quay lan tha nhat (g);
G,: trong lugng phén >1mm sau khi quay lan thi hai (g);
G.: trong lugng phan >1mm sau khi quay lan thit ba (g);

G: trong luong coc nhin duge sau khi nung (g).

Phuong phdap Gray - King

Than duge dap nhéd t6i ¢& hat <0,2mm, say kho ¢ 108+2°C. Do 20g than kho
vao ong thuy tinh chju Ira dat nim ngang sao cho than rat déu thanh mot 16p phang cd
chiéu dai 15cm. Ld nung 61 300°C thi dat 6ng vao. Nang ddn nhiét do 161 600°C sau
khodng 1 gid. Pua cdc nhan duge ra so sdnh véi cde kiéu cde dién hinh cGa Gray King,
dd duge ky hiéu bang chir A 161 G theo thif 1y tang didn do thiéu keét.

B: Thi¢u két y&u, dé vun thanh bdt khi va cham;

. C: Thiéu két, nhung v& vun khi xoa;

D: Thiéu két, o+ 1it, cling trung binh;

r

E: Thiéu két, co rit, ndt né, cing;

F: Hoi co, ctng;

G: Cimg, khong co (th€ tich c6c ding bing thé tich than) - ¢dc dién hinh;

Dt v6i cdc loai than nd thé tich, diing cdc ky hielt G,, G,, G,... dé chi s6 phdn
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than dién cuc cin phdi tron vao than nghién ciru, sao cho téng s6 13 20 phin dé c¢6 duge

mot hén hop than s& cho c¢de dién hinh (kiéu G).
bo phong

Pé xdc dinh do phdng cita than trong thoi gian bi nung nong, c6 nhiéu phuong

phdp, pho bi¢n 14 hai phuong phip sau day:

ayoYAYAYAYS
(AL

Hinh IV.6. Mdt nghiéng ctia cdc mdu céc chudn.

- Phuong phép thit nhat dia trén sy nung néng than vdi tdc do nhanh (khoang
400°/phut) trong mot chén nung. Nguyén tic 12 ding mot chén nung ¢6 hinh dang dac
biét, da dugc tieu chuin hod. trong d6 lg than dd nghién nho duge san bing cho hoan
toan ndm ngang. Chén duge nung dudi ngon lira cha khi d6t, thi nghiém kéo dai khong
qué 2,5 phit. C6c nhan duge trong chén nung s& dem so sanh v&i cde mau cae da tiéu
chudn hod va di duge danh s& (hinh 1V.6 ). Dé loai trir cdc sui 1dm do quan sdl, ngudoi
ta ding mot &ng thing dimg dé quan sdt mit cAt 16n nhdt cha cSc nhan duge. Sau khi
5o sanh, co¢ s& ¢ s6 hiéu tuong tmg véi s6 hiéu c¢ha miu cé hinh dang gin giii nhat.

Tri s6 nay duoc goi 1a “chi s6 do phong ty do™.

- Phuong phdp thit hai xdc dinh d6 gidn nd cuc dai (tinh theo %) cua than duge
nung nong vai téc do nho. Phé bién 13 phuong phdp Arnu-Audibart. Dung 10g than
kho hoan toan, ¢6 ¢ hat <0,16mm tron v61 1ml nude cdt va nén lai thanh thoi co chiéu
dai 60mm. Cho thoi than nay vao ong do, sau d6 diat mot pitiong ién trén. Phan cudi
clia pirtong duge gan kim xdc dinh vi trf cia nd. Dat ong thing dimg vao 1o. Ddu tién
nung néng nhanh tdi phict do 325+350"C. D€ kim 0 vi tri 56 0. Sau d6 dua nhiét do cta

16 1én v6i téc do ¢6 dinh 3"C/phiit. Trong toan bo qud trinh thyc nghiem s& ghi lai thoi
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gian. nhi¢t do v vi tri cua pirtong. Thi — =Than\ia da 5 45
. . . PR ——Th Ia dai ‘
nghigm két thic kht vi tri cua pittong khong anme lia a3l d 7140
) i — —-Thanmd L T 35
thay déi trong licn 5 phiit. Pudng bicu dién - — Thanniamgd , +— 30
vi tri cha pittong la mot dudng cong. Qua ‘ I ?2%
ey . . !
duong cong nay ta thay lac dau pittong di : f 15
. s ; 10
xudng do than chuytn sang trang thai deo, -t .
sau d6 than ba diu phong v pitlong dan B ,”'\,« % 0
X ]
i b 5
. . . Lo s , . hY ' ) §
nang lén. Hinh V.7 gidi thigu cac duding AN I % 5 10
) VLI ! o ks
cong dac trung cna ¢dc ki€u than khdc nhau. vaf | Y1 ;g
kY T -
\ ‘\1\ 1 ¢ 11 25
Chi s6 déo - phuong phip \ AL e
ol - = v \: 7 3C
Xapojnikov 3%
o 300 350 400 450 500
Khi bj nung khong c6 khong khi, than
o . . . oo Hinh IV.7. Ducng cong gran e et
dia bi mém va chuyén sang lrang thai deo, . v L"g
cac kidu than khde nhat
nhung sau do trg lai trang thdi cling véi sy
& oete T e : (theo B. Rogal.

cée. Hien trgng mém la mot tinh
ghién ctu no ¢6 mot y nghia khea hoc v
1 pay. Pho bién nhil la phuong

tao thanh
chit rit dac trung chia than, vige n a thue 1€ 1dn.
Cho (61 nay ¢6 nhiéu phuong phdp nghien citu hién tug!
phap cla I.. M. Xapojnikov.

Chc chi s0 déo 1a: Bé day cue dai clia 19p déo Y va dg co rat X.
Nguyén tac thi nghiém: Ldy khoang 100g than vdi ¢G hat <1, 5mm (chi y dam
@y, cho vio mot &ng dac biét ¢t

au do nira gio, nhiét 4o Ién 1§t 250'C, tr

bao do tro dudi 15% va do am dudi S ja may va nén véi
ip sudt 1kG/em?. Tang nhiét do & ddy ong, s
dé khong ché sao cho ¢l méi phat nhiét 46 tang lén 39C. Thoi gian thi nghieém khoang
3 tigng déng hé va k&L thic khi nhiet do 1en 161 730°C.

"C than 1€t ra mot 16p chit déo & ddy sng. roi dan nang

() nhiét do khoang 350
i tri chia mat trén va mat

19p déo ctt 10 phdt | lan (do v
y d6i bé day cua 16p déo. Bé day 1on
h trén biu d6 dudng

lén cao. Tién hinh do bé day
déo). Ve dudng cong bidu dién su tha
- bé day 16p déo. Ngoai 1a kim tu dong s€ vac
16p than. Hiéu s6 ¢ cao gilfa diém diu va

dudi 1op
nhit duge cot 1a Y
g bidu dién sy dao dong ciia bé day mat

con
(vi tri ctia bé mat 1op than lic d

cudi dudng cong du vi cudi thi nghiém) chinh 1a X -do

co rat cua than (hinh 1V.8).
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Hinh IV.8. Dicng cong biéw dién kld ndng luyén c6c cia than
I - duwong cong thé' tich; 2 - duong cong mdt trén dp deo;
3 - dudng cong mat dudi lap deo.

Do 160 cia X v Y d&i véi nhimg loai than khac nhau thay do1 rong mot pham
vi tong. Than luyén ¢6c ¢6 X = 15-28mm vd Y = 15-25mm. Dic tinh cla dudng cong
ciing ¢6 gid tri 1on dé ddnh gid khd nang luyén cdc cia than. Than luyen coc tot dudng

cong nay c¢d dang séng véi cuc dai khong cao.



Chuong V
NGUON GOC THAN

Tit hang tc¢Am nam nay, van dé ngudn goc cia than khodng di la déi tuong
nghién ctu 1dng hop cla céc nha dia chél hec, thach hoc, ¢d thue vat hoc va dia hod
hoc. Nhitng thanh tuu ma con ngudi da dat duge cho tdi nay di dé giai thich mot s0
I6n nhiing hién twgng va su Ki¢n ¢é lién quan {61 ngudn goc cha than khodng. Nhung
ciing ton tai khong it rhimg van dé ddi hoi phai duge nghién ciu ti€p tue mot cach
toan dién. Bdi vi, cling nhu nhiéu qué trinh dia chat khac, qud trinh thanh tao than 1a

mét qua trinh hét sie phie tap.

Vin dé ngudn gdc than khodng, can phai giai thich duge cic van dé co ban sau

day:

1. Vat liéu ban ddu tao nén than vd anh hudng cia nd dén thanh phan va tinh

chat ¢ua than.

2. Sy phan huy ciia vat liéu thuc vat trong giai doan diu cilia qud trinh tao than
(giai doan than bun), xdc dinh rd anh hudng cta moi trudng, vai trd cua nudc, khong
khi, cdc khodang chat va vi sinh vat.

3. Nhimg diéu ki¢n dia chat thuan lgi cho su thanh tao cdc vling than ban rong
16n, bao gdm cdc vdn dé tai chd vi ngoai lar; Diéu kien d€ tao nén céc bé than ven bién

vh cdc bé than luc dia; Van dé trit lugng than 16n vi s6 luong via nhiéu.

4. Nhirng bién déi vé hod hoc va cdu tric cfia than trong cdc gial doan dia chdt
khic nhau (sau khi than bun bi viii sau dudi nhitng 16p dd phil). Anh hudng clia cdc

phin 18 dia chdt d€n qud trinh bién doi nay.

V.1. THUC VAT TAO THAN VA SU TIEN HOA CUA CHUNG

Than chlt y&u do cic loai thuc vat, doi khi c6 chita mot s di tich dong vat tao
thanh, Su phong phii va da dang ciia th€ gidi thye vat da 12 nhitng nguyén nhan tac nén

si da dang cta thanh phdn va cdu tric clia cdc loai than.
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Nginh ¢o thye vat hoe dii chi ra rang the gidi thuc vatr di ¢6 nhitng bidn doi san
sac qua cdc thot k¥ dia chdt. Su bién doi nay khong chi xdy ra vé mat hinh thdi ma ca
vé mit cau trdc v thanh phin hod hoc cda ching nita. Dé hiéu rd hon dac tinh caa thé
giol thue vat trong cic thdn k¥ tao than, chung ta hity tim hi¢u so lrge sy tién hod cta

the giot thue var trén hanh tinh cua ching 1,

Trén co s tich st phdt (rién ena theé aisi thue vat, cdc nha ¢o thye vat hoe da
chia lich suTrdi Bac lam nam dat Afo Gaphiocum - kKhang cd thue van, Eofit (thue vt
khot daud, Paleolit (thue vat ¢o sinhy, Mezoftit (thue vat trung sinh) va Kainofit {thue
vt tan sinh). Mot quan he cua cdce daithue vat voi cdac ky hi¢u dia chat duoe gidi thicu

O bang V.1
V.1.1. Dai Eofit

Trong thoi ky nay phdt trién cde dai bicu ddu ten ca thue vat. 96 la cdc sinh
vit don bao nguyén thuy nhat, d6i khi cling gap cdc thue vit gdm mét vai t& bao gidng

nhau vé chire niang. D6 14 cic loai tio séng dudi nude, ma chi y&u 1a logi tao xanh luc.

Bdng V.I. Cdac dai phdt trién cha thé gioi tnee vat

Thoi gian dia chit Céc dai phat tricn thuc vat
Ky _ The ~ Tén dai Thuc vat ngu tri
(1) | (2) N (3 (4)
) o Holoxen
Dl }
Pleistoxen N
Pligxen
Neogen . ,
Mioxen . . . .
. ; Kainofit Thuc vat hat kin
Oligoxen
Paleogen Eoxen
Paleoxen
) Muodn
Creta .
Sdm
| Mudn i
JTura (itlta
Sém Mezofit Thue vat hat trin
Muon
Trias Gilra
B Som ,

48




Bdang V.I (1iép thea)

(1) (2) (3) (4)
) Mudn

Pcemi -
Som
Mudn

Cacbon Gilta
S&m _ Thyc vit bao tr

Paleofit '

Muon _

Devon Giita
S5Gm

_ Muon Psilophyta
Stlur *

Sam
Muon

Ordovic Giiira
Som o .
MUuo Eofit Tio

Cambri Gitra
Som

Tién Cambri —
Afit

V.1.2. Pai Paleofit

Kéo dai khoang 170 tri¢u nam, gl cdc ky Silua, Devon, Cacbon vi mot phan
Pecmi. Vao diau thoi k¥ nity xudt hien nhitng thye vat s6ng trén can diu tién, véi kich
thude nhd goi 1 psilophvia (quyét (0 wrdn). Ti nhitmg thyc vat niy dd sinh ra nhitng
nhém thuc vat phdt trién cao hon, dé 1a duong xi, ching s¢ ngu tri trong ky Cacbon va

Permi.

Thu¢c vé nhitng thue vat to !6n nhit cia k§ Cacbon c¢é cic LY vay
(lepidodendron} vit cay phong dn (sygilaria). Cay viy la nhifng cay rat ién, cd chidu
cao 161 30m, con dudng kinh than cay 16i 2m. Cdc than cay vdy mic ddu rat 16n nhung
cht chita rdt it gd so vai cdc lowi cay g hién nay (:6i da 1a 1/6 dudng kinh). Trii lai vo
rat phdt trién. Cdc cay phong an hoi nhé hon cdc cay viy mot chit. Than cdy thing nhu
€Ol va trén ngon ¢6 cde 14 dai, bén chac, tao cho ngon cay 6 dang mot dau bit long.

Ca hai loai cay nay bat ré ngang va rong trong dat, nhd vay mi cdy mac diau 1én vin
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ding vimg trong viing dim ldy khong én dinh.

Bén canh nhiing cay trén, con cé nhitng cay 16 moc (calamites) ciing thudc vao
nhiing cdy 1¢n nhat. Than cta chiing cao 16i 20-30m, nhung bén trong réng g216ng nhu
tre ntta. Ré ciia ching co cdc budng khi l6n, rit dac trung cho thyc var phéi trién &
ving dam ldy.

Duong xi phat trién phong phi, duong xi Cacbon chix 1am hai nhém. Mot nhém
la cdc thue vat than gé, c6 chiéu cao mot, hai chuc mét. D6 1a nhém marattiales ma
hién nay mot s6 dai bidu vin con & cic nude nhiét déi. Nhém thi hai gol la
primofilices hoac coenopreridales. D6 12 cie thue vat r&t it 14 va ciu tric coa ching

don gidn hon duong xi than gé.

Ngoai cic nhém trén con c6 céc duong xi sinh san bing hat. bao gom hai nhém
¢o ban: lygidoden-draccao, ma phé bien [a dang sphenopteris va medulloseae ma phé
bién la pecopteris va neuropteris. DS la cde thye vat ¢é t8 chire cao han duong x1 thin

g

[wiT}

Trong danh sdch cdc dai biéu thye vat Cacbon cin phai ké dén cocdai va cdc
thyc vat 14 nhon ddu tién. C6 thé néi cocdai 1a thue vat Cacbon duy nhat ¢é dang tuong
frr nhitng thye vat ngay nay. Trong than cay cla chiing gé da chiém thanh phan co ban,
Vao cudi Cachon ciing xudt hién nhing thyc vat dau tién, (8 tién cla nhitng cay 14

nhon hién nay. dé 1a walchia va lebachia,

Nhitng thuc vat mo ta irén day chi y&u da song & Bic Bdn Ciu, noi ma hic dé
khi hau néng va am. G Nam Bdn Ciu vao thyj gian nay ton tai luc dia Gondwana. Trén
luc dia nay cé nhitng thyc vat khdc sinh trugng, dic trung cho khi hau lanh ¢é lién
quan té hoat dong bang hia vio thai ky Cacbon va Pecmi. Pai bidu ddc trung cho hé
thue vit Gondwana la duong xi ¢ hat (glossopteris va gangamopteris) va moc tic

{phylotheca va schizoneura).
V.1.3. Dai Mezofit

o 1a théi ky ngu tri cta thue vat hat tran. Hang loat cdc dai biéu clia Paleofit
by tieu diét. Vai tro cna duong xi ¢6 hat giam di nhiéu. Thay vio day 1a su ra dii va
phat trién cha cdc nhém thue vat méi, tién hod hon, phit hop hon véi diéu kién khi hiu

mdi, khic vdi ky Cacbon. vai ird chi y€u thudc vé Ginkgoinae vi cée cady ld nhon.
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Ginkgoinae xudt hién gin nhu déng thdi véi cdc thyc vat 14 nhon dau tién vao
cudi Palcofit. Hien nay chiing ciing da bi tiéu diét gan nhu hoan toan, trir dai biéu duy
nhdt cdn sét lai 12 ginkgo biloba (Bach qua) séng heoang dai & Trung Quoc va duge
tréng trong cdc dén chia cta Nhat Ban. D6 14 mot loai cdy ¢6 nhitng 14 dang quat dac

trung.

Nhém ciay 14 nhon phdt trién va phan hod manh. Ngoai cdc dang ¢6 con lai tir
Pecmi, dén lic ndty dd xvat hién mot loat cdc loai mdi ma da s cling khong con ton tai

té1 ngay nay, trir mot s6 dang nhu: théng, ting, bach, sa méc, kim giao.

Ngoai ra trong thanh phdn dic trung cua hé thuc vat trong Mezofit con cd tué
va & 1u€. Hai nhém nay c¢6 14 rit gidng nhau nhing cau tric cta hea lai khic nhauv hoan

toan.

 Gondwana, ciing nhu & Chau A, noi ma trong Paleofit khi hau khd nghist ngi
dai véi thuc vat, sy chuyén tir thuc vat Paleofit sang Mezofit xay ra mot cdch tir tir.
Trong ltic d6 & Chau Au tinh hinh khdc hin, & dé tir Pecmi s6m khi hau di rd nén

ngay cang kho vi khéng cé 1oi cho sy phdt trién clia thue vat ddm 13y kiéu Cacbon.

Sang Triat, dan dan sy khic biét gita thuc vat Nam va Bic Bin Ciu tré nén
khong rd nét. P&n Jura gdn nhu & cdc mién trén Trdi Dat thye vat déu giong nhau. Cic
nhém thuc vat co ban 1a duong x1, 14 nhon va tué. ( Creta sém (két thiic Mezofit) thye
vat vin mang dac tinh cha Jura, nhung nhiéu nhém di ngheo di (nhu duong xi).
Ginkgoinae va tué€ di khong con chi€ém wu thé nira. Trong lic dé da thdy xuidl hién

nhifng dai biéu dau tién cna thyc vat hat kin.
¥.1.4. Dai Kainofit

Pac trung 14 sy ngy tri cta nhém thye vat hat kin, kéo dai tr Creta mudn qua
Pé Tam cho t31 hién nay. Trong Creta mudn, khi hiu on hoa, hoi ndng tham chi mét 56
noi mang dac diém cla vung gin xich dao. Cédc thyc vat cha déi 6n hea nhu: gia gai,
lidu, gié hoic moc can (thue quy) moc bén canh nhitng thuc vat gan xich dao nhu
nguyét qué, va, khuynh diép. Sy pha tron hai loai nay dac trung cho khi hau trung binh

néng. Cudi Creta bit dau c6 su khac nhau ciia thuc vat ddi 6n hoa va d&i néng hon.

Vio Pé Tam, thyc vat rdt phong phu, tao ra nhitng déi thuc vat rat nho, do su

bién d8i 1&n vé khi hau trén Trai Ddt. Vao Dé Tam sdm, & Bac Ban Cau cd hai ddi thuc
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vat khdc nhau co ban, dé 1a ddi thuc vat xanh quanh nim, mang dic tinh nhiét déi va
xich dao va d6i thuc vat khi hau 6n hoa. Trong déi tht nhit ¢é thic vat dac tirung cho
khi hau néng nhu: co, va vd nguyét qué. Bdi 6n hoa ¢6 moc cin, bach duong, gié, phi,

licu... ma da s6 rung 14 vé mia dong.

Trong D& Tam muon, do su bi€n déi ti€p tuc vé khi hau trén Trdi Dat di din téi
st khdc biét vé dia 1y cda thuc vat. Xay ra sy “di cu" cla thuc vat tir noi nay sang noi
khdc. Vi du su chuyén ciia 8liu, nguyeét qué, co... tir Trung va Bic Au xudng phia Nam.
(3 Nam Chau A, thuc vat D¢ Tam vé co ban di giong hién nay. O Chau Au, Bic A, gifta
B¢ Tam va D¢ Tu xay ra su thodi hod v tieu diét phian 16n thuc vat Dé Tam do sir xudt
hién cdc thot ky bang ha. Thuc vat quan trong 13 thuce vat dong ¢d. Trong lic d6 & phia

Nam, pho bién 1a cdc thuc vat dd c6 tir Dé Tam va kéo dai cho dén ngay nay.

V.2. QUA TRINH TiCH TU CAC VAT LIEU THUC VAT TAO THAN

Cé nhiéu bé than chiém nhiimg viing rong 16n hang vai nghin hoac vai chuc
nghin kilomet vuong, véi cdc via than rat day, bao gém mot trif lugng hang chuc, tham
chi hang tram ty tdn. Van dé ngudn géc cha vat liéu di tao nén cdc via than da duge

cdc nha dia chat nghién cru ¢é hai nhém quan diém giai thich.
V.2.1 Ly thuyét tai ché

Su thanh tao cdc via than da xdy ra tai chinh noi ma thue vat tao than di séng.
Ciéc via than hién nay dd duge thanh tao do sy tich tu mot s6 lugng khdng 16 cdc di tich
thuc vat ch&l & tai noi ma ching di séng va phét trién. Trén nhitng vung bing phing
rong 1én, do difu ki¢n Khi hau va thuy van thich hop cay c¢6i phdt trién phong phu.
Nhitng 14 cay, canh cay, doi khi ca than cay chét di. roi xudng, tich tu lai. Trong nhitng
diéu kién thich hop. xdc thyc vét bién thanh than bin nhu ta vin thdy hién nay & cdc
dam J4y than bbn. Do tdc @0 sut Hin cioa diy ddm lay can bang vé6i t6c do sinh trudng
cla thue vat, 16p than bin duge tich tu mdi ngay mot day. Qud trinh tao than bun vin
tiép tuc xdy ra chifng ndo mi su can bang nay chua bi phd v&. Sau vi mot [¥ do ndo dé,
muc nudc dang 1én nhanh va mot 16p nude day phit ién dam 1dy than bun. Su tich tu vat
lieu thue vat duge thay thé bang cdc vat ligu khodng. Lép than bin bi viii 14p va sau

niy bién thanh via than,
Ly thuyé&t tai chd duge nhiéu nha nghién ctfu Gng ho nhu Brongniart (Phap), H.
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Potonie va Stutzer (Pirc), Stevenson va White {(M¥), Renier va Fourmarier (Bi) va da so
cdc nha dia chat Lién X6 (c@). Nhiing tai liéu thuc t€ chu y€u ma ho dua ra lam co s

cho 1y thuyét tai ché la:

- O tru cla céc via than (chil y&€u 12 sét két hoac bot két) thudng chifa rit nhiéu
di tich ré cay, dé chinh 1a 16p thé nhudng cé ma trén d6 thue vat tao than da moc.

- O nhiéu bé than c6 tudi khdc nhau, ngudi 1a dd tim thdy vét in cla cdc than
cdy ding thing géc v&i mit phan 16p.

- Nghién citu diac diém cla cédc thuc vat tao than c6 ngudi ta thdy ching gidng
v§i thuc vat ¢ cdic dam liay than biin hién nay.

- Sy bao tdn trong trang thdi hoan hao cla 14 cay va cdc di tich thuc vat khic ¢
trong via than va dd vay quanh chiing 16 ching khong bi van chuyén di xa.

- Dién tich cha cic bé than rit 16n, koan toan gidng nhu dién tich clha cdc dam
lay than bln hién nay.

- Ham lugng cdc khodng chat trong than dd kbhd nho, diéu d6 hoan toan khong

1€ xay ra trong trudgng hop céc di tich thue vat duoc cdc dong nude van chuyén tdi.
V.2.2. Ly thuyét ngoai lai

Sy thanh tao cdc via than xay ra ¢ cdc ving hé... do ddng nuée van chuyén cic
vat liéu tao than tir noi khac dén. Ly thuyé&t nay duge Fayol va Duparque ung ho. Sau
dé chil yéu duoe Duparque (Phdp) va Stainier (Bi) bao vé. Dua trén cdc co s& sau:

- Cdc di tich thuc vat tao nén via than néi chung dudi dang mau nhd, cdc doan
than hoac cinh 16n kha hi€m. Piéu dé chi c6 thé gidi thich bing qua trinh van chuyén
lau dai.

- Nghién ¢ty cdc di tich thyc vat di duge lang dong theo céc déi, tiy thude vao
dic tinh cla mo va kich thudce cia cdc doan thuc vat, ding theo quy luat phan di tram
tich co hoc.

- Xen ké gifta cdc via than thudng tim thiy cdc trdm tich bién cd chira cdc hod
dd cha cdc dong vat séng trong moi truding bién.

- 3 tru nhidu via than khong tim thay ré cay. Ngay ca cdc try via than cé chira
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ré ey cling duce Duparque giai thich bang quan diém ngoai lai. Theo ong, Sy ool
croc Igp dar rimg nay 1 do sy nang lén tam (hai cla cde be tram tich. cho phdép hinh
thanh cdc rimg cay g nhimg vi Ui 1eong doi cao. Sur ton tal cua nhtng rimg cay nay xay
ra khong lau thi b¢ tram tich lai bi sut lin. nude bién phu len. Vi trong nhimg didu
Keen thudn loic mot via than ¢d thé duge hinh thanh (bang con duong ngoai lai) tu

neay tren Idp dat rimg dé.

Tom L 19 thuyet tick 1u tat ¢ho chu y&u dua trén nhimg quan sat sir thanh tao
vac dam than bun hicn hien dai vi tim shing diac dicm twong dong giira ching va cde
thanbh tao than khodng. Trong khi do. 1Y thuyét Leh ty ngout lal dua trén v 50 nhimg
tai higu chimg minh su tich tu thye vat xay ra dudi tic done chu vou cua veu 16 ¢ hoe
ctia dong nude, Ciohai 1y thuvet nay dén dua trén nhirng tai licu thue ¢ Ehong the hic
ho, chio nen fa khong nen loai trir mot kha ning tch to ndo. Trér co o phimg quan
dicey mat vé quit trinh o than bim, 8. Kulczynsky da xie dinh ring. dong chay vh su
lang dong tar cho 1t va cing khong phii 1 nhitng hicn trgne loai trir nhan ma nguoc
Lar trong nhmg ey hop nhiat dinh, ching lai i kKem nhaw. Ca hat cac tich vl
bow thue vat do co the bo sung cho nhau va xay ra déng thai. Tuy shicn nhirng Lt lien
nghicn ciu cho thiy hdn BOt ciac B8 than, dac bict i cde be than lon, s trinh tich
val hiew tao than theo con duone tai chd L chu yéu. Tat nhicn trong nhirmg bE than lon
nhur vay, Khong Toai irir ki nimg o6 cie dong nude vian chuyvin vat liew thiwe vat tr noi
nay den nai khie trong pham vi b¢ than, thas 1 chi do sy phan di vé kién tio. & mot khu
vire nae dé eta be than dang tich 1y, ¢o the Xayv ra bio mon, k&t qua [ than & cic via
d3 tuge thank o bl dong nude cuon dén nhitng noi dang Nov ra teh we van licw thire

val, tao dicu Kien cho suhinh thinh ¢iv via than hon hop.

Nhu vay, hoan tolin co co <6 dé cho rang cic dam lay than bon hicy nav la hinh
anh trung thue nhat cta cie be ram tich thar co. Nhimg két qua nghien ctru tir dim lav
tras bun hicn nay dd Tam sing to cie qua trinh o than xdy ra & cie thin ke dia eh

Lere iy,

V.3 SUTHANH TAO THAN BUN

Than bun. mot thinh tao chiy hien daio con giir duge Kidn 1rite etia vat Figu thue
vat tchu yeu 1 cao dang), duge thinh 1o do sutich tu cde tan tick thire vit trong didu

len am wrdt vi thicn Khong khi,
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V.3 1. Thue vat tao than bin

Nhirng thue vat tao than bim chinh {a nhime thye vat céd (hé séng & trong nhirng
ving am uét. Hay noi khae di. thye vat it nhicu déu va nude. Vé co ban, ¢ the chin
chuing ra lam hai nhom: Mot nhom song holdn toan trong nude v mot nhoém song trong
didn ki¢n it nude hon (dam [y - lue dian.

Thure vat tao than song hodn toan tronyg nioe

B ta cdc logi thue vat khong ¢ ré ham xusng dat, chiing sér- noy trén mat

nude. ¢6 the di chuyén tir nor no deén nai kKia nhd dong nude va gio.
Thure vt v than Ban ddn Liy fue dia

- Fhye vac rew: BO 1A nhitng thue vat nhd, chidu cao dudi 10cm. cao nhal i
20cm. Chang chi¢m tang thap nhdt cia tham thie vat diam lay than bin. Quan trong
nhidt [a réu tring (sphagnum? va réu xanh (hypnum). Reu tring pho hicn rang rii rén
bé mat Tridi Dat. Do 13 dai bicu quan trong nhat cta thue var dam 1ay kico cao. Nain
nay, trong qua trinh tgo than bim, réu xanh déng vai trd nhé hon réu trang ra nhica.
nhung trong qui khit dia chat ching da timg la nhitmge thue var tao than bim cho v

Cdc loai réu déu sinh sin bang bio tu.

- Thye vat than co: Chiing thudng song & ven bo song hodc ho. rit ¢o v nghia trong
tao than bun. Trong & nhitng thire vat ndy cin phai ké dén moc e sinh <an himg hao r,
thudng séng & cic dong than biin kidu thap. Bén canh nd con ¢ cic nhom lau SASNYTATS
an siu dén dat (o1 1-2m vived the song & nhitmg chd teomg doi siau cua song hoac hé. doi

khi phdt rién thanh nhimg déi tiong d6i rong va tae thinh than bim lau LA

- Cic loai cay g6r Tham gia vio sy tao than biin thuong la thong. tliing, tach
duong, Héu.. Nhitng cay bui vi cdy gd déng var 1rd chu ¢hdt trong cde diam lay ving
nhiét déi.

Dam lay than bim tang triedng khong chi bar mot kidu thue v mia hai mot quin
thé thye vat, hay mot tham thue vat. Mot tham thue vat dam layv than hin thudme bao
gom mét $6 khd 1dn cde thue vt khac nhau. Tham thue vt cua dam fayv than bim chia

lam ba kiéu:

+ Kicu Lutrofit: Khodng hod manh v do chua thap (do e 5186 pll = 5.5-

7
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+ Ki€¢u Mezofit: Khodng hod vira vi do chua vira phai (do tro 4-5%, pH = 4,5-
5.5);

+ Kiéu Oligofit: Khodng hod yéu va dé chua cao (do tro 2- 4%, pll = 3.5 - 4,5).
V.3.1. Cic y€u t6 sinh hoa cia s thanh tao than bun

‘Su phan huy cdc tan tich thye vat xay ra trong giai doan thanh tao than ban,
qud trinh nay rat phic tap. N6 phu thudc vao thanh phan hod hoc cha vat liéu thue vat
ban ddu. Diéu kién hed 1, vi khudn..

V.3.1.1. Vi sinh vdt

Vi sinh vat bao gém: vi khudn, ndm md&c, men cé s6 lugng déng dio. Chiing
song trong nhitng diéu kién rdt khic nghiét nhu trong than bun va tham chi ca trong
than nau. Hau hét vi sinh vat s6ng bang chit hitu c¢o cla cac sinh vat chét. Vi sinh vat
¢6 hai loai 1a wa khi va ki khi. Vi1 sinh vat va kh{ chi song duge nhd ¢6 oxy tu do, con

sink vat ki khi cé thé séng & nhitng noi khong ¢é khong khi.

Vi sinh vat ¢6 kha nang sinh san rdt nhanh, sau vai gid chidng cé thé tao ra
hang ty chdu chat. Dam 14y than bdn, noi tich w cdc tan tich cba thuc vat chét, rd rang
12 mot moi trudmg thuan lgi cho su hoat dong cha cdc vi sinh vat. O day ching phat
trién vdi s6 luong rdt déong dio, trong lg than blin 1dy & trén mat ¢ téi 1250 triéu vi
sinh vat. Thé gidi dong dao cic vi sinh vat nady déng mot vai trdo quan trong trong su
hinh thanh than bin.

Trén mot mat cit cia ddm ldy than biin, sy phan b cua cdc vi sinh vat thay déi
tlr trén xuong dudi. Luong oxy gidm di nhanh theo chiéu sau, do d6 s6 cdc sinh vat ua
khi cling giam di nhanh tir trén xudng dudi. Trong lic dé, sa cdc sinh vat ki khi tang

Jén va cudi cung thay the hoan toan cho vai tro cia cde vi sinh vat va khi.

Qud trinh hoat dong cua vi khudn duge coi la nguyén nhan phd huy su can bang
trong ddi trong hé théng phic rap ciha vat chdt hitu co di duge thye vat tao than xéc
lap khi con s6ng. Sy phd buy can bing tuong d&i ndy 13 mot trong cdc nguyén nhan
bi€n doi 1i€p tue cha vat chal hufi co trong qud trinh tao than. Hién nay, da sé cdc nha
nghién ctu chi cong nhan vai trd cua cdc hoat dong s6ng cha vi sinh vit trong giai

doan thanh tao than bin.
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V.3.1.2. Nudc

Nugc déng vai trd vo cling quan trong trong sy thanh tao than. Nudec c¢é tic
dung ngin cich khong khi dé cho vt liéu thyc vit chét khong bi thel rita hodn toan,
déng thi dua thiic an dén nuoi thue vat tao than bin con dang song, nd cdn tryc tiép

tham gia vao qud trinh phan huy vat liéu thyc vat dé tao nén than bun.

V.3.1.3. Khong khi

Khong khi cing tham gia vao qud trinh thanh tao than bun. Trudc hét, nd gay
ra su oxy hod vat Jiéu thyc vat va mat Khic né ddy manh qué trinh tring hop phan (I va

lam ngung ty cdc keo cla vat ligu hitu co.

Ba y&u t& trén (vi sinh vat, nuéc, khong khi) tuy ¢6 nhimg tic dong khdc nhau,
nhung giita ching cling ¢6 nhitng tidc dong qua lai nhat dinh. Vi du, ché€ do nudce nhat
dinh cia mot moi trudng s& quyct dinh sy tham gia cha khong khi va do do s& quyét

dinh tinh chit cdc loai hoat dong s6ng ciia cdc vi sinh vat.

Trong diéu kién nudc phong phid, khong ¢6 syt tham gia cla khong khi, vat chit
thuc vat bi keo hod va bi€n thanh dung dich keo. Mite d6 keo hod cac vat liéun thyc vat
tity thudc vao dac tinh ciia vat liéu v vao su lau dai cha qué trinh. D€ bi keo hod nhat
12 licnin va xenlulozo. Ching bién thinh mot khéi vo dinh hinh, ¢6 trong thanh phén
ciia nhiéu loai than khdc nhau. Khi qud trinh phan huy xay ra khong manh, san pham
keo hod con git dugc hinh dang va cdc dau higu ki€n tric ban ddu ma ta ¢é thé nhan

bi€t duge dudi kinh hién vi.

Trong diéu kién tham gia han ch& va cé tinh chu k¥ cua khong khi, vat chét
thyc vat lai bi fuzinit hod. Trong qua trinh nay licnin va xenlulozo bi mdt nudc, kho di
va mot chimg muc ndo do bi oxy hod, bién thanh mét chdt keo cing, con bao tén 16t
kién tric ban dau (fuzinit).

Trong thuc t€ ¢ nhiimg qud trinh trung gian gitta keo hod (vitrinit hod) va
fuzinit vd thudng c6 sit thay th€ clia qud trinh nay bing qud trinh khdc. Su thay doi
didu kién clia moéi trudng nay duge thé hién & tinh phan 16p clia via than, hay néi khac
di, thé hién & su thanh tao cic thanh phan thach hoc than khdc nhau cia via than,

V.3.1.4. Thé oxy hod khit

Trong thuc 1€ rdt kho tich su tdc dong cla th€ oxy hod khir cia moi trudng
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phan huy vat lieu ban ddu véi cdc tic nhan khic nhu nude, khong khi va su hoat dong
cua vi sinh vat. Tuy nhién cdc nha nghi¢n cifu déu xdc nhan cac y€u té anh hudng dén
su phan huy vat licu thue var va chia ra lam hai qué& trinh thuin 1y ho4 hoc vi sinh
val. Nhan t6 c6 tinh chat quyét dinh dén phuong hudng cba cac qud trink hoa hoc
thudn tuy 14 the oxy hod khi cla moi trucng. Trong diéu kién hoan toan khong c¢6 su
tham gia ctia khong khi v néng do ciia cde axit tuong déi thip, qué trinh hod hoc Xay
ra d day la cdc qud trinh khir. Con trong diéu kién cé su tham gia cua khong khi va
néng dé cha cdc axit luong déi cae, qud trinh hoa hoe xdy ra ¢ day cht yéu la qud

trinh oxy hod.

Theo N.Fuchs. the oxy héa cia nude bién ngay cang ¢é gid tri am theo chiéy
sau tang lén cua bién, diéu ds ¢6 thé giai thich hien tuong tang dian mic do than hod
theo chiéu sau ctia via. Céc mo than duge thanh tao & nhitng ving bi¢n nong hoac luc
dia doi khi ¢6 nude bién tran vio. Nude bién chifa cdc vi khudn c6 ¢ tat ca cdc do sau
nhung cang sau thi cing chita nhidu cic vi khuin ki khi hon. Do dé, cang sau trong

nude bién thi moi lruong tao than cang khir hon, than cang bi bién chat manh hon.

V.3.1.5 Su thanh tao min cay

Qud trinh phan huy vat li¢u thue vit tao nén man cay, chinh 13 qud trinh dan 16i
sy thanh tao than bun. Qu4 trinh nay phu thuge trude hét vao thanh phin hod hoc cia
vit liéu thue vat ban dan. Nhu ta da biét, ham lugng cia cdc thanh phén hod hoc trong
thue vat thay doi rat nhiéu. Khoing 10% trong luong kho cha thue vat 1i tro. Phdn hitu
co cta thue vat chda cha y€u 1d cdc hydrocacbon, licnin vi anbumin nhung vai ty l¢
khdc nhau thy thuse vio loai thue vat, mae do trudng thanh v bo phan clia cay. Haim
lugng licnin cla thue vit thay doi gitta 10-35% va cla g0 gifta 25 va 35%. Ham luong
cua anbumin trong ¢ vio khoang 16% trong lugng kho, con £6 hiu nhu khéng chia
anbumin, ham luong xenlulozo thay doi giira 20-55%. Ciing cdn nhd ring t6c do phin
huy cha cdc thanh phdn khic nhau cia thye vat 1a khong gidng nhau. Néu ta Xép ching
theo thit tu tang dan do bén vimg thi $¢ ¢é day cdc thinh phan sau: chat nguyén sinh —
chdt diép luc — ddu — hydrocachon (xcrobia va xenlulozo) — licnin — vo cdy — chat

simg — bdo i va phin hoa — $4p — nhuya.

bé xdc dinh vai tro cta cic thanh phan thuc vat khdc nhau trong thanh tao than

- chdt miin. Ngudi ta tién hanh min hoi nhan tao cdc thanh phin riéng biét réi so sinh
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san phdm nhan dugc v&i chdt min ty nhién. C6 hai cdch gidi thich: a. Chdt mun xual

phat tr xenluloza; b. Licnin déng vai trd chért tao thanh mun cay.

Tir lau, trong hod hoc than dd b théng tri boi quan diém cua Fischer va
Xchrader va sau dd duoc bao vé bdi Wehmer, Rose, Konig, Boss... Theo cdc nha

nghién ctru niy, ehi €6 licnin 12 ¢6 thé tao nén axit min cay vdi ly do la:

- D6 bén ving sinh hod clia licnin: Trong qud trinh thanh tac than mun.
xenlulozo ciing giong nhu anbumin va cdc thanh phdn khong bén vitng khdc bi phan
huy va bién mat, trong lic dé ham lugng licnin tang lén mot cdch tuong doi. Nhimg
thue nghiém cia ho chimg o rang, trong qud trinh phan huy, ham lugng xenlulozo
trong xdc thuc vat giam di mot cdc déu dan, trong lic d6 ham lugng clia axit mun cay
tang lén khong tuong xtmg vGi su giam di cua xenlulozo. Con trong trudng hgp cla
licnin thi ¢6 su bién déi tuong xing. Ham lugng licnin gidm di do su bién déi din

thanh axit min cay.

- Ngudi ta dii xdc nhan rdng cdc axit mun cay ¢6 nhan thom gidng nhu licnin.
Hon nita cdc axit mun cay-da tac ra cdc san pham phan huy giong voi cdc san pham

nhan dugc tur licnin.
- Licnin va cac axil min cay chita cdc nhém methoxyla ma xenlulozd khéng ¢6.

Theo quan diém nay. trong qué trinh tac than bun, xenlulozog, anbumin,
hemixenlulozg va cdc thanh phin khong bén vimg khdc bi bi€n mal. Licnin con lai
nhanh chéng bién thanh axit mun cay. Hén hop axit mun cay, sdp va nhua va X4c 1an
tich khong bi phan huy ctia thue vat tao thinh than bun va than nau dat. Sau d¢ axit
min ciy bing con dudng thodt nude, cacbonic va metan chuyén thinh chdt min cay '
trung tinh. Lic d6, xay ra su tang trong lugng phin ttr vi ham lugng cacbon, bi€n than

nau d4t thanh than nau dnh va than da.

Ham luong licnin trong thue t& khong 16n, ma trit lugng than thi lén. Mat khac,
cinh va than cay tao than van gilr duge 16t cdu tric 1€ bao. Né&u nhu gia thuyét licnin
dung thi cde t&€ bio nay phai bi phd huy. vi vat licu ban diu cna than - licnin khéng tao
nén cac mo doc 1ap cua thue vat

Nguoe lai véi quan diém trén day, mot s nha nghien ciu dic bi¢t la Marcusson

va Rudge, dua ra gid thuy¢t xenlulozo. Theo cde nha nghién cltu nay, than duge thanh

59



tao tir xenlulozo qua giai doan oxyxenlulozo.

Nhitng ngudi bao v¢ quan diém nguén gdc licnin hodc ngudn géc xenlulozo cda
axit min cay déu dua ra hang loat nhing din chimg v& tinh bén vilng sich hod hoc yéu
cia licnin hodc la cha xenlulozo, clng nhu su gidng nhau cla cdc san pham mim hod
cha ching véi vat liéu ban dau. Ho cho ring cdc chat con sot lai ctia qué trinh phan
buy, trir licnin hode xenlulozd, s€ tao thinh cdc san phdm d& tan hodc cic san pham
khi dé thodt ra ngoai. Chit bén ving sinh hod con sé1 lai 12 licnin hoac xeninlozo sé€ bi
bi€n déi hod hoc ma tao nén axit min cay. Cach dat vin dé nhu vay rd rang 1a triet dé,
bai vi trong ty nhién, qud winh bi€n ddi sinh hod xay ra trong cdc mo thyc vat bao gbm
nhiéu thanh phin khac nhau, ma khong bao gid xay ra trong cic diéu kién chi cé mot
thanh phdn vat chdt bi mun hod. Mat khdc cac gia thuyét nay khong nghién ciiu cac
san phdm trung gian coa sy phan huy trong céc hop chit khong bén ving va khong
nghién ciru méi quan hé tic dong qua lai gifta cdc hop chit ¢6 trong thanh phin thuc
vat, gifra ching va cdc san pham trung gian ciing nhu giffa cdc san phim trung gian vdi

nhau.

B&i thé, mot s6 nha nghien cifu ¢6 xu hudng nghién citu kha nang a0 thanh axit
mun cay L tat ca cdc té phan cta thuc vat. Vi du, nha sinh vat hoc Waksman, trong liic
ang ho gia thuyét licnin, da xdc nhan rang chdl anbumin, dugi tdc dong cia vi khuan la
thanh phin co ban tao nén axit min cay. C6é thé goi gia thuyét cia Waksman la gia
thi&t licnin-anbumin. Ong cho ring anbumin 1 cdc san pham hoat dong séng cla sinh

vat, tic dong véi licnin vi tao nén axit mun cay.

Ly thuyél mdi hon la 1y thuyét cia Enders. Ong cho rang axit min cay duge
thanh tao ca tit xenlulozo an licnin. Sy thanh tao axit min ciy, thee quan diém cia

Enders, c6 thé xay ra nhu sau:

. N&u diéu kién tu nhién khong thuan 1o cho su phat trién cta vi sinh vat thi
qud trinh trao ddi chat bi thay d6i, con néu cdc cacbonhydrat bi phan huy binh thudng.
tao ra CO, va audc), thi CH,CO-CHOQO dugc hinh thanh.

- Du6i anh hudng cla cdc san phim phan huy cua cic axit dam hodc cua cdc
anbumin n6i chung, CH,CO-CHO trung hgp rat nhanh va tao thanh cdc chdt mau niu

tan trong nudc, phan Gng nay xay ra nhanh chéng & nhigt do 20°C.

- Do phan tng tring hep, cdc san phdm tan trong nudc nay s€ bién thanh axit
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min cay.

Enders di thanh cong trong viéc lap lai t&t ca cdc gial doan nay trong phong thi
nghiém. Vi trong so dé nay cdc axit dam giit mot vi tri quan trong, nén Ong gia thiét
ring khi thanh tao than giadu dam, cdc sdan phdm phan huy cla cacbonhydrat déng vai
trd quan trong, trong khi d6 cac thinh tao ngheo dam dugc thanh tao tir licnin. Vai trd
clia cdc vi sinh vat, theo Enders. ia tao nén cdc glioxalu ma khong phai la phan huy

cac di tich thuc vat,

Qua nhiing quan didm trinh bay trén day, ta thdy rdng qua trinh tao nén axit
min cay 13 mot qua trinh hét sic phic tap vé phuong di¢n hod hoc, né phu thudc vao
nhiéu y&u 16 khdc nhau. Hién nay phan lon cdc nha nghién cdu coi ca ficnin lan
xenlulozo ciing nhu anbumin déu co thé tao nén axit min cay, dudi tdc dong clia
nhimg yéu tao nhit dinh. Vi chic chan ring chit miin cay ma cho dén nay nguoi ta
chura hi€u mot cdch tudmg tan, bao gdm nhicéu nhém khdce nhau. Trén co sG dé, ta cling
¢6 thé thay trudc rang cdu tric cla than la phic tap vi khong dong nhat vé mat hod

hoc.
V.3.1.6. Sut phdn huy thuc vdt dé tao than bin va téc do tich tu cua than bun

Sy phan huy cédc t6 phdn thyc vat chét trong dién kién dam 1dy than bun da xay
ra theo nhimg con dudng rit khic nhau. Nhing bign dbi nay xdy ra chu yéu dudi tdc
dong chia cdc vi sinh vat ki khi, ching pha huy cac di tich thyc vat, tiép theo 1a tich 1y
mot 1dp thue vat vira b1 pha huy 1én trén nhing 16p ¢6 hon, hoac trén nhitng 16p khoiang
khong tham nhu sét. Su phan huy nay din 18 tao ra cde vat licu hitu co khdc, trong 50
dé chi y&u la axit min cdy va cdc san phdm keo cha chling. Axit mun cay nay la cdc
san phidm phan huy clia cic mo lienin - xenlulozo cia thue vat cao dang va la thanh
phdn thudng xuyén ¢é mat trong than min cay. Cic vat chdl bén virng bi phan huy ¢
mot mic do kém hon va duge 1ap trung trong than biin v6i tAt ca cac dau hi¢u ki€n tric
ban ddu. Hdn hop tdt ca cdc sén pham phan huy trén dé tao nén than biin. Thanh phén
vat chat clia than bun thy thudc vao vat }idu ban diu, mac do phan huy ching va dac

tinh cta cac bign dai sinh hoa.

Trong nhirng diéu kién ngap nudc manh, khong c6 sy tham gia cua Khong khi,
vat lieu thue vat bi keo hoa, tic 12 bi€n thanh mot khéi keo. Mirc do bi¢n doi tiry thude

vio dic tinh clia var ch&t va sy lau dai clia qud trinh keo hoa. San pham cudi cing cua
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qua trinh nay 13 mot khéi keo. Nhung trong thue t& nhiéu khi qud trinh keco hod nay
xdy ra khong tri¢t dé, do d6 var chdt bi keo hod vin gifr duge hinh dang va cdc dsu
hi¢u ki€p tric ban ddu ma ta cé thé dé dang nhan ra dudi kinh hién vi (telinit). Trong
nhitng diéu kién ¢6 su tham gia han ché va timg thdi k¥ cla khong khi. var lieu thuc

vat bi fuzinit hod rat d& nhin biét bang mit thudng ciing nhu dusi kinh.

Cé thé ¢6 nhimng qud trinh trung gian gifta hai qud trinh trén va cé thé c6 sy
chuyén bién gilta ching. Khi nghién citu thanh phan vat chit cia than bin hién dai va
cdc ddc diém bién doi cna chdng, L. 1. Bogolinbo va P. P. Timofeev (1968) di chi ra
ring: Dac diém cha su thanh tao than bln hién dai ta su chiém vu thé rd rang chia qud
trinh keo hod vdi sy tao thinh céc than biun kco, ¢dc ciu tric khac nhau cva cic 16

phdn thire var

Mic dd phan huy khdc nhau ctia vac liéu thuc vat tao than bun thé hién rd rét
trén mit cit cua cdc ddm ldy than bun hién dai. Tir trén mat xudng sau, su bién ddi cha
than bun xay ra nhu sau: Trén mat 12 than blin ¢6 mau naun nhat hodc vang nhat, cdc di
tich thyc vat chua by phan huy va nam rdi rac. Xudng sau hon. than biin c¢é mau nau
sam, cdu triic khd chat bao gdm mot khéi hén hop cic vat liéu min v mot s6 di tich
thue vat chua bi phan huy hét. Dudi ciing 12 than bun mau den, dic sit, thuong cé cdu
tao phan 16p, vit lieu vo dinh hinh chi€m wu (h€ it thdy cdc t6 phin thuc vat, doi khi

thay ¢d xen cdc 1dp fuzen mong.

Trong qud trinh tao than bun. fuén ludn cd nhitng lap vat liéu thuc vat mdi phi
lén cdc 1op di bi phan huy & mét mie do nao dé. Do d6, bé day cua cde 16p than ban
cé xu huéng tang lén theo thdi gian khi ma cdc diéu kién bdo dam cho su sinh trudng
cua thuc vat tao than bin van duge duy tri. T6c do tich tu cia than bun rdt khdc nhau,
tiy thuoce vao di¢u kién khi hau, vat licu thyc vat. ch€ do kién tao viing vh do sau so
vo1 mat dat. Theo L. Barrabe va R. Feys, hién nay & viing lanh, 16¢ do tich tu cta than
bun & trén mat 1a 30cm trong 10 nam, con & do sau 7- 8m la 10cm trong mot the ky.

Trong ldc d6, trong Jura, téc do khoang 1-3m trong mot thé ky (cling & do sau 8m).

V.3.1.7. Céac dang than bun co nguon géc dic biét

a. Bun théi: Dugc thanh tao tir cdc vart liéu thye vat ha dang, chi yéu 1a cic loai

tdo. Cé thé gap no dudi dang via doc lap, naung thudng tao thianh cdc 1dp ndm dudi
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hoac xen k€ trong cdc 16p than bun min cay. Bin thsi thudng thudng cé dang keo,
dong nhit hoac gdn nhu dong nhdt, 1rong gidng nhu thach, ¢6 thé & dudi dang nia chay
cho 13i dang cao su, thim chi dang da (dé cit bing dao thanh timg mifng). Trong mit
cat clia than bin théi ¢6 thé thdy hién tuong phan 16p mong. Hién tugng nay duoc giai
thich bing su tang khong déu ctia cdc trdm tich hé trong motL nam. Vé mua dong cé 1op
bin théi mong hon v sdng mau hon. Didu d6 cho phép xdc dinh tudi cla mot vai 1ép
bun thoi trong déi chinh xde. Vi du, 16p “bin den” & hé Xacxkoe & Crum cd hé day

3m di duoc tinh tuoi 13 2400 nam.

b. Than biin dy: La bln théi c¢é chira mot luong ddng k& axit mimn cay hoac mot

lép ddng ké cdc tan tich thue vat can {con goi 14 doplerit).

¢. Bin tan sinh: Puge tao nén tir cdc phan bén ving khong bi phan huy cta
thuc vat, vi du: Mang 14, phén hoa. bao tir nhua, sap... Do sy chi€m uu the cia mot loai
nao dé ma ta c6 cdc bun thn sinh sau: Tan sinh bdo tr: Tan sinh thé strng: Tan sinh thé
nhya (Vi dy pyropisit, ho phdch va denhardit duoc lao nén tir nhua v sdp thue vat tron

lan véi mot s6 lugng nhit dinh cdc chat béo v anbumin dong vit).
V.4. DPAM LAY THAN BUN VA SU THANH TAO CHUNG

V.4.1. Phin loai cic dong than bin

bPam lay than bon, dé 1a nhimg ving dat am hodc ngap nudc cé sy phat trién
cua the giéi thyc vat, 1A noi mi su van chuyén cla nude va do dé sy hoat dong coa
khong khi khd y&u dé cho cdc vat ligu tich 1y & d6 khong bi phd huy hoan toan, ma lai

duge bao 16n va bién doi thanh than bun.

Hién nay, dam lay than biin cé mat & nhitng ving khi hiau lanh cho (6i viing

xich dao. Naudi ta ¢6 thé phan loai cic déng than bun theo nhiéu céich:

V.d.1.1. Theo dié¢u kién dia Iy va bdn chdl thuc vit gap trong dam ldy chia

ra:
- Pam 1dy than bun ven bién. ndim doc bd bién, & céc vung ¢é bi nhat din.

- Dam ldy than bun ki€u ho, nim trong luc dia, & cic thung ling hoac binh

nguyén {ay hoa.



V.4.1.2. Theo diéu kién cung cdp nude va vt liéu khodng chia ra:

- Dam ldy than bun ki€u thap: Thudng nim & nhing viing triing, noi cé dong
nudc chdy déu, do dé luong khodng twong d6i phong phd. Thuc vat tao than bun kha

phong phtt v da dang, gém chil y&u 1a nhitng loai doi hai 16n lugng mudi khodng.

- Ddm lay than bun kiéu cao: Thuong ¢6 & nhiing noi cac hon mitc nude cua
ving, dic biét 1a & cdc ving phan thuy thdp. Bé mat cia ching ¢é hinh vom, hinh vom
thé hién 15 § viing khi hau &m hoac 4m trung binh vi khong r& hodc hoan toan bién
mit & viing qud am- hoac kho. Thé gidi thue vat nghéo va don diéu. Pac biét xung
quanh ddng than bin kiéu cao duge bao quanh moét déi ngdp nudc manh, do nude tir
vom chdy xudng va do nudc & cdc ving xung quanh chay xudng. O day thuc vat mang

déc tinh cna ddm ldy than bin kiéu cao.

- Pam idy than bin kiéu trung gian: C6 dang phang hoac 16m, thudng c6 lién
quan v&i nude dia phuong c¢é do khodng hed trung binh. Thuc vat mang dac tinh hdn
hop, bén canh cdc dic trung cho dam than biun kéj thdp thudng c6 cdc dang dac trung

cho kiéu cao.
V.4.1.3. Theo thanh phdn thuc vit, nguoi ta chia ra:

- Bam lay than bin thuc vat than cé: Nhin chung, ching phan b8 & nhitng viing
khi hau dm, chung ciing ¢6 cd o nhifng ving lanh (nhu Alaska) va rdt hiém ¢ nhing
ving néng (chi yéu [a trén cao nguyén). D6 12 nhitng déng cd udt, tao nén bai cic thue
vat can hodc hd. Chiing phit trién trén mat, trong khi & sau ching bj chét va bién déi
dudi nudce.

- Ddng than bun thye vat than gd: Chiém uu thé so v&i than co, thudng ¢6 &

vung on ddi, cdc rimg ddm 1dy cla cdc nhiét d6i va xich dao.
V.4.2. Sy thanh tao cic dong than bun

Su thanh tac cdc déng than bin 13 két qua cla qud trinh ddm 13y hod céc ving
nude hodc ving kho. Trudng hop dau 12 qud trinh ddm 1dy héa hé. thung ling nude
chdy, vung... Con truong hgp thi hai [d qud trinh dam ldy hod cdc nén khodng ciing

hodc nén ddt tréng.
a. Sw ddm ldy hod cdec bén mirdc”

O céc bdén nude phat tri€n ca thue vat cao ding 14n ha ding. Tuy thuoc vio do
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sau clla nuGe ma chiing phan bg thanh nhitng ddi khdc nhau.

V1 4 vV 1l 11 . — |

aeprttts I e, qp;‘n”; e

T 4“““““‘ ““H“h\l\lh
3 “V‘ ‘\\\}\\Q\k\\\\\\

Hinh V.1. Su phdt trién ciia bén nude 06 bo thoedi (theo AV, Pitsugin):

I- ddi sinh vat néi; I1- sting nuée sen; 11f- say: TV- lau: V- cd trong mat cat
ditng; 1- biin théi ¢6 véi; 2- bun thai: 3- than bl sdy: 4- than bin law
5- than biin co.
Theo chiéu ngang: I - d6i sinh vat ndi, I - sing nudc, sen, LI - say, [V -lau,
V- ¢o.

Theo mat cit dimg: | - bin théi ¢6 voi, 2 - biin théi, 3 - than bin say, 4 - than
bon lau, 5 - than bln co.

Né&u nhu bdn nude ¢é b ngap nudc thodi thi su phan d6i nay thé hién rat rd. o
nhitng chd sau nhit (2-2,5m) phat rién cdc loai thuc vat nude, chi ¢d phin 1d noi tré
mat nude, vi du cdc cay sing, sen, con ¢ do sau 1-1,5m 1a lau sy va ¢ can hon ia co
(hinh V. 1}

Trén bo, la cdc thye vat bui hoidc ring. Con & viing nudc xa by phit trién cac

sinh vat tréi noi, sau khi chét chiing tao - .
ra mot 16p ban théi ¢ ddy hé. Chinh lop v —

biin théi nay 1am can didn diy hé va tao WWW\V‘V\V%"‘V*’ Vo WV YA
0 R
1~
o

s,

ra su dich chuyén dan vé phia trung y
s . . . Ly
tam hd coa cdc d&i thye vat. Vo sy

phét trién cla céc th€ hé thyc vat tao ’//4//,

////u
than biin k€ ti€p nhau theo hudng ngay - ///” f,f/f/f//zf,r//f”’
cang it wu nudc hon, cudi cing bon
nudc hoan toan bi lip day boi than bun Hinh V.2. Su phdt trién ciia bén nuéc
va bién thanh luc dia (qud trinh luc dia cd bo dée (theo Pitsuging.

65



hed cdc bon nude). Mat cat didn hinh cua via than bin tao theo kiéu ndy 12 nhu sau (ké

e rén xuong).
Than bun réu.
Than btin rimg.
Than blin co.
Than bin law sdy.
Than bun dy {hon hop bin thai vii min cay).

Bon thei,

Trong trudng hep ba ho doc thi tinh hinh dién ra hoi khde. (3 day phdt trién loai
thue vat ¢ kha nang séng néi trén mat nude. Chang bat ré & ving day gdn bd va vuon

cic nhinh trén mit nude vé phia trung tam ho (hinh V.2).
Theo chié¢u ngang: 1 - dai sinh vat noi, 11 - thye vat be,

Theo mat cat ding: 1 - than bin ¢6 cde di tich thue vai, 2 - ban than bun,

3 - bun thor 4 - ban theé cd vor.

Nhitng nhdanh ciy nav dan vao nhau vd din o thainh mot cai be néi trén mat
nude. Vai thai gian. bé nay khi bén ving dén muifce trén d6 c6 the phat tridn ca cdc thue
vat khac séng bing mudi khodng hoa tan trong nude. Be ndi nay dian din thu hep mat
nude ty do va cudi chng phi hoan toin mat bén nude. Nhimg phan thuc vat chét di,
tich khoi be roi xuong ddy v tao thinh mot 16p vat licu hiru co ndm trén bin thoi cua
hé, Trén mat be ¢4 thé moc ¢o vi tao nén Idp biin ¢d. Su tang bé day cua than bun co
da tam cho khodng chit nuoi dudng ching bi ngheo di nhanh chéng, do dé c¢o khong
thd 16n tai tidp tuc, ma duge thay thé bang cdc loai réu. Tir lic nay cdc dam lay mang
dac tinh chuyén tiép tir pha nuoi dudng bing nude ngdm sang pha nuée khi tugng. Thot
gian chuyén ti€p ndy trong mot s& trudng hop 1 khd dai. Néu nhu sy cung cap khodng
chit bi dinh lai nhanh chdng thi cdc loai réu hodn todn tiéu diét tat cd cac thue vat

khac. Sy théng tri cta réu da k&t thiic giai doan phadt tri€n cia dam ldy.

Nhir vay, trong ¢ hai tigng hop, ndm lot dudi than bln 1a biin thor Su ¢d mat
cia bun thoi ¢ ddy via than di chimg minh ngudn gée hé clia dam tay than bun. Nguge

lai. sy ving mat cua blin théi chimg (& s dim 1ay hod xay ra ¢ ving dat kho.
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b Su ddane liy hod cde viing ¢é ding chiy

Qua trinh dam ldy hod chi ¢4 thé xav ra o nhifmg vung ma qud trinh tich ry
manh hon béc mon. Sy gidm toc do chav cou aude o6 the din (ai suplidt rien cde load
thue vat va nude Kicu lau say. Cic toai lau Say nay mot mat md o qud trinh tich
than bin, mat Khdc tao ra hing rio ngan nude, wien khy vue cua dong chay thinli mot
Khu vye tuong d6i ven tinh, tich khoi dong ¢t cde con song. Chinh hoan canh do da
thic day su phat trién cia quin thé thue vat tao than bim kidu chuyén tiép va tham chi
ci Ky cao.

N ddn lay hod eae ving ade Mo

D&t khd tham hode khong tham nude thuong bio hod nude va do dé ¢o the dé
dang tra thimh loal dan lay 10i. Nguoc lai. loai dat thim nude mat nude nhanh thi kho
Xay ra quid teinh dim liy bod. Piéu kién din tien cha sy thanh tao dong than bun tir
vung dat kKho li su tang 4o am cua dit. Nguyen nhan tang d¢o am cia diat ¢é the il
Khic nhau: do sy nang cao mue nude ngam cao hon mae dat, do sw tran vio ona nude
ho hoac song, do sy 1ang thudng xuven cua hrgng nudc mua, do tham thue vat phit
tricn, ngan tia nang mat uoi v lam giam do boc hor cua dat. Mat khac, mot s@ foai

thue viit nhw it ¢o kha nang tich 1y nude khd lon cting lam tang do am cha ving,

Sutang do am cua dit gdy ra sy phdt tién cic thue vat wa nwade, dan dan nhitng
thue var ndy ticu digt cdc lodi ¢o trnirde ching. khong thich hop duac vai didu kien do

am cao.

Thre vl wa nade trude heét reu, ching 100 nen mot tham khd day va nean ¢an
sir boc hoi cua dat Cac tin Gel cua chiing dan tao thainh mot 1dp div Vi do dé ke h¢
thue var mdi dan dia bi tich khoi ngudn cung cap vt ficn khodng r IGp dadt Cie thue
vl bat buoc phat seng ohds vie dat s¢ ngay cang khé séng hon. nguoce lai, ren trang
(sphagnum? s& ngy tr1. Tir khi xudt hien réu wring. tinh hinh thay doi 1o rét. Cic cay pd

tro nen xd xdc chet dan. ddu tica 1y cdce cay thong, sau dé 1 bach duang.

V.43, Su ehét ena ciac dim lay than bim

Sirchet cua cae dam Ldy than Lon xav rs khi ma cie didu Kien song cua Vhie vt
o hén trén done than b bi dinh L. Newvén nhan o6 the 1a: su kho can: s boe mon:

su thay doi tinh chit hod hoc cia nude am thue var by chéd
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Nhung sur kién k&t thic vé€ can ban cha tich wty than bun, dé 12 su ldn chim dot
ngodt cha ddm ldy than bun, k&m theo sy phl lén than bin bdi mot Isp trim tich

khodng.

V.4.4. Nhimmg nguyén nhan anh huéng dén sy bién d6i bé day ciia via than

Qud trinh tao than bin duge bat ddu bing giai doan tich tu vat liéu thuc vat
chét va bién chiing thanh chat miin cay, Qud trinh nay phu thudc vio trit luong nude va
cdc khodng chat trong do, dong th&i phy thude vio kha ndng t4i sinh chGa thue vat tao
than bun. Truong hop chung nhit la trudng hop dam ldy hod cdc bodn nudc. Trong
truong hop nay bé day cua via than bin hoan toan phu thuoc vio chiéu sau Jdp nude
ban ddu. RO rang 1a chi khi ndo ddy cla bén nudc bi cdc vat lidu vé co tich tu 1am
nong té¢i mirc cdc thye val va nude oo thé séng duge thi qué trinh tao than biin méi bit
diu. Su tich tu cdc vat lieéu thuc vat ¢ ddy dam than biin lam nang din bén nudc, cic
thue vat ngay cang trg nén it uva nude hon. Cudi cing, bon nudc hoan toan bi 1ap diy
bang xac thyc vat. D4 1a qué trinh chuyén bién tu nhién, khéng cé mét y&u t6 nao bén
ngoai nao tdc dong vao. Do dé, nhu ta di biét, mot chu ky day du, binh thuong su tao
thanh biin phai bao gém cdc 18p sau (iir trén xudng dudi): Than bin réu — Than bin

rimg — Than biin co — Than biun lau sy — Than biin dy —» Bln théi.

Né€u meoi via than bln déu phdt trién theo thit tu binh thudtmg va ¢6 di 6 thanh
vién ké trén. Hay ndéi cach khdc di, moi via than bin déu gidng nhau vé bé day cling
nhir thinh phdn thyc vat tao than bin. Nhung trong thuc t&€, ludn luén xay ra sy thay
déi muc nude mot cach dot ngdt ¢ cac bén tich tu. Nguyén nhéan co ban ¢6 anh huong

16n nhat dé€n sy tich 1u vat liéu thuc vat 1a chuyén dong kié€n tao.

Nhitng chuyén dong kién tao duong, nang cao ddy bén tich tu thuong din dén
su két thitc nhanh qué trinh hinh thanh cdc I6p than bun 6 trén, do dé 1am giam bé day
cdc 16p than blin thanh vién, tham chi, do chivén dong dot ngot co thé din toi su ving
mat clia mot hoac vai 16p thinh vién nao dé. N6i 16m lai, chuyén dong nang 1én din té
su giam bé day cua toan via than bun.

Nhitng chuyén dong kién tao am, nguoc lai, kéo dai thoi gian hinh thanh cac
iGp than bin thaph vién, din ¢ ting bé day cua toan via than bin. Sy ting bé day
nhidu hay it 1a thy thudc vao quan hé ca toc do sut 1in ddy va t8i 'd(‘) sinh trudng cua
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thyc vit. N¢u toc do sut lin {von nho hon tée do sinh trudng thi ta vin ¢6 mot mat cit
ddy du 6 thinh vién trén, nhung bé day mdi thanh vién déu vugt qua bé day binh
thuong. NEu sy sut lin xay ra dot ngot thi & mot vi tri ndo dé 16 1rd lai binh thudng thi
ta ¢6 nhitng via than bun duge thanh tao trong mot vai chu ky. Vi du mot via than bun

2 chu ky tich ty 6 thé 1a nhu san: chu k¥ wé; chu ky gia.

Quan h¢ gilra chuyén dong kién tao va toc do sinh trudng cla thiue vat ¢ thé
hét site phirc tap. do d6 trong tu nhién ching ta ¢é nhitng via than bin vdi bé day rat
khdc nhau, ¢6 nhitng via than bun don giin (khong ¢6 16p kep) va ciling ¢ nhing via

than blin rat phirc tap (so lugng 1op kep nhiéu).

V.5. SO LUCOC VE CAC GIAI POAN BIEN POI VAT CHAT HUU CO CUA
THAN

Qud trinh tao than 1a mét qud trinh 1au dai, phic tap, bao gom nhiéu giai doan.
G mbi giai doan qud trinh bién déi vat chat hiru co mang nhitng dac diém khac nhau vé

cd ban,

Trong giai doan dau, giai doan than bun ddng vai trd co bin trong sy bién doi
thue vt ma cdc qud trinh sinh hod xay ra do nhimmg hoat dong song cla cdc vi khuan.
Cdc vi khudn vdi 6 luogng vo ciing dong dao, mot mal déng vai trd phan huy vat chat
hitu co ctta thye vat chét, mat khdc chinh ching lai tao ra nhitng vat chat hitu co mai.
Trong giai doan ndy xenlulozo va licnin bi phan huy tao thanh axit min cay, chi con
lal mot s6 thanh phin thue vat bén vimg trong qud trinh sink hod hoc nhu nhya, vo bao

tr, chat sung, sép...

Su bi€n d6i cdc vat chat hitu co khong phai chi 12 k&t qua cua cde qud trinh hoat
dong song cila vi khudn ma con 1a két qui cia cdc phan ing oxy hod ki niva. Ty theo
vai trd cda tig loai bién déi dé ma vat chit hiru co duge giif lai dudi trang thidi cing
hodc hoan toan bi phan giai thanh khi di vio khi quyén. Mic do phan huy chia than bin
chinh 1a sur tong hop cdc qud trinh sinh hod hoc, oxy hod vi khir va cling chinh dién
nay anh hudng dé€n thanh phin vat chat hitu co tham gia vao sir thanh tao cdc 8 phan
cba nhém fuzinit vh vitrinit. Va di nhién tham gia vio qud trinh bién déi vat chit hiwu
co trong giai doan dau nay con phai ké dén vai trd cia nude. Vé mat khéi luong, nudc

chi¢m 161 90% thanh phin cia ddm than bin. Nhiéu qué trinh bién ddi vat chdt hitu co
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xay ra trong moi trudng aude. Bol vay nude ¢6 mot anh hwdng 1dn d€n qud trinh bién
déi vat chat hitu co. Su c6 mat hodc khong cua oxy ciing nhu cdc khodng chat va vat
chat hifu ¢o trong nudc, inh hudng manh mé dén tién trinh bi€n déi cdc vat liéu

nguyén thuy.

K&t qua ciia nhifng qud trinh nay 13 cdc vat chat hitu co bi bién doi vé can ban.
Nhitng hop chat phic tap (nhitng sdn phidm chi yéu cha qué trinh bién déi vat chit hitu
co trontg giai doan than blin) ma chu y€u la cic hgp chat thom duoe thanh tao. Trong
khéi vat chat hitu co bi bign déi sau sac ndy, vdn cdn tan du cha cdc thanh phdn bén
vitng trong qué trinh sinh hod hoc. Dong thoi, ciing cdn phai nhdn manh rang irong

2110 doan nay ¢6 sy thodt ra ela cdc hop chat & thé khi

Sau khi via than bun bi cdc dd tram tich phua ién thi giai doan dau coa sy bién
ddi nay k&t thic va chuyén sang giai doan th hai. Vai trd cia cdc qud trinh sinh hoa
hoc giam di. Pac trung cho giai doan nay 1a cdc qud trinh hod 1y xay ra & nhigt do
twong d6i khong cao lam (dudi 100°C) va su tang dp sudt cling X&y ra mot cdach cham
chap. Két thiic giai doan nay 1a sy tao thanh than nau. Trong giai doan ndu chu y€u xay
ra qua trinh dac sit, mat nuéc, ximang hod va trung hop. Thé tich cua ching giam di tir
5-10 ldn m4l di phan 16n nudc va tré nén quédnh, vat chdt 1ong bién thanh cing, don

gidn thanh phuc tap, vi du axii min cay bién thanh chdt mun cay.

Khi dd tram tich, trong dé ¢4 cdc via than, bi lin chim xudng sau, nhiét do va
ap suit duge nang lén cao, xdy ra su bi€n ddi sau sdc hon céc vat chat hitu co, thi sy
hign dé1 budc sang giai doan thite ba. Ranh gidi gilta giai doan tha hai va thif ba tuong
img v6i ranh gidi gita than niu vh than dd. Trong giai doan niy, qué trinh bién doi xay
ra nhanh hay chim 14 thy thuéc vio dic tinh cla vat chdt chia than va cling tuy thudce
vao dic tinh cla véf chdl hitu co duge thanh tae trong cdc gial doan trude. Nhr vay, @
giai doan thir ba, nhiét do (trong di€u kién dp sual cao) Ja y€u td co bin gay ra qud
trinh bién déi cha vat chit hul co. K&t qua 1a bién than nau thanh cdc loai than da. uf
than lita dai tGi than gdy va cudi ciing thanh antraxit. Qua trinh bién déi vat chat hifu
co trong giai doan nay duge goi 12 qua trinh bién chat. Ching ta s&€ nghi¢n cttu hign

tugng nay trong chuong ti€p theo.
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Chuong VI
BIEN CHAT THAN

VI.1 NHUNG KHAI NIEM CO BAN

Thanh tao than 1a mét qud trinh phifc tap, trong d¢é vat liéu thue vat, dudi tac
dong cta qud trinh ty nhién, bi bi€n déi ddn theo huéng tang ham lugng cacbon. Cho
nén goi qud trinh tao than Ja qud trinh cacbon hod. Su ting dian ham lugng cacbon
trong vt liéu thyc vat bi bién doi xdy ra lién tuc va tao ra ddy khodng san chdy: than
ban - than ndw - than d4 - antraxit. Day nay duge mang tén la diay than hod. Trén co s6
nhifng thanh tyu méi nhat vé hod 1¥, ngudi ta ¢d ging soi sdng ban chat cla qud trinh
bién chit than. Tuy vay, vin tén tai khong it nhitng van dé con chua 10 rang, do dé ma
hinh thanh nhifng quan dié¢m rat khdc nhau, tham chi tréi nguoc nhau trong van dé bién

chat than.

Sau khi than bun bi cdc lap vai lieéu vo co phu 1én va bi nhdn chim xuéng sau,
chiing din dan bi bién déi. O mot s6 bé than, chiéu sdu nhan chim ¢6 thé lén 161 15
km. Roi vao nhitng ddi sau nhu viy, cdc thanh tao tram tich, trong do ¢é than, chiu sy
1dc déng cha nhitng dic¢u ki¢n nhiét dong va diéu kién hod 1y mdi sinh ra, do su tang
dan nhiét do va 4p sudt theo chiéu sau nhan chim. K&t qua 14 cdc hop chit méi duac
hinh thanh. Diéu ddng chi ¥ la cdc thanh phan khodng vat va vat chdl hiru co tao nén
cdc tang trim tich ¢6 mirc do bén vimng khdc nhau trudc nhilng thay d6i cta nhiét do va
ap suat. Su khdc biét pay xady ra trong sust cdc qua trinh hoa d4. bidn d6i hau sinh vi
bi€n chit duge thé hién dac bigt rd rang gifta vat lieu vo co va vat lieu hini co. Trong
lde vat ligu vo co cdon dang ¢ giai doan bién doi hau sinh thi vat liéu hitu co nim giita
cdc vat ligu vo co d6 di chiu nhimg bién 461 sau sic hon nhiéu vé cdu tric phan tir vi
thanh phan hod hoc. Sy bién déi nay ¢ vat licu hitu co manh mé t6i mic phai duoe coi
la bi€n chat. B&i vay, cdc tram tich than duge coi la chit chi thi nhay bén nhét clia qud
trinh bi€n déi sau trim tich. Ciing béi vay, tir lau di xudt hien mét quan diém ma cho
dén nay van duge da s6 cidc nha dia chat ung ho, cho ring day than blin - antraxit can
phar dugc coi 12 day than, trong dé cé nhimg dic diém bién chat dién hinh. T nhitng

tich tu rdi rdc cha di tich thuc vat bi phan huy & nhitng mic do6 khdc nhau, cudi cing
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da bign thanh mot vat chdt cing, mang mot 6 dic tinh cia kim loai. Nhung gilta cdc
nha nghién cdu c¢on chua thong nhat quan diém vé viéc phan chia cde giai doan bién
dsi, dac biét 1a trong viéc x4c dinh cdc mdc trong diy bin ddi than bln - antraxit dé

tlr d6 6 thé coi qud trinh bién déi 14 qud trinh bifn chat.

Khi thao luan vé van dé nay G. A. Ivanov (1962) cho ring tir than lira dai tré di

can phai duge coi 1a bi¢n chat. Quan diém clia ong dugc thé hién trong bang VI.1

Bdng VI.I. Cdc giai doan va cde gud trinh chi yéu trong day than bun - antrarxit

(grafit) (Theo G.A. Ivanov, 1962)

Giai doan Cic qua trinh chu yéu trong day Tr(?g da
g ' than bun - antraxit ay
guanh
Tao | . . .
Than bin than ()x; SmP Mu_,n {?Qng Doéng sinh
bimn hoa hod hoa sinh
. . Thanh Hod
5 0 Dia hoa di 44
ou | f] I = oy 3
= = ) =
S| | £ | ke | 2 Lhan s | S
Z K | 5 g 04 R
= | K| 1v | F S 5 = F
= |oCcl Vv 3 . S ‘3
= Hoa |
T | VI tY 5 =
n | vi & <
A | VI e
Grafit (Jl:g;" Bi¢n chit

Trong lic dd A.B. Travin (1950) cot qud trinh bién chat than bt ddu tir than
gdy. vi theo oéng, 0 ranh giGi chuyén tifp sang loai than nay dd xuat hién mot budce
nhay vot trong sy bién doi hang loat céc tinh chédt chia than. Xa hon nira, V.N. Muratov
(1970) da dich ranh gidi cha giai doan bién chat sang gifta thap gay - antraxit va xép
tit ca than nan, than da vao giai doan bién do6i hau sinh (bing V1.2). Da s& cic nha
nghién citu cho ring sy thanh tao than xdy ra theo hai giai doan c¢o ban, Trong giai
doan diu giai doan sinh ho4, trong d6 hoat déng cla vi khuan déng vai trd co ban - tao

nén than biin va than nau bién doi thap.
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Bdng VI.2. Cdc pha va giai doan than hod (theo V. N, Muratov)

s Cac giai .. L 3 e e A0 véu te
Cac pha doan %han Cac qua trinh hoa Bién doi kién l()ac ‘deu tu_
than hoa R hoc tric fen dol ey

hova ' ban
N ) Kién tric vo
o gs N Oxy 1 , : . . .
Hod da Than bun : Min hoa’ dinh hinh Sinh hod
hod fuzen hod : -
(khong trat tu)
. Mat nude, | €6 ddu hiéu yéu | Nhiét do (dudi
Than nau miin hod cla trat tu hai | 300"C). dp suat

o giam dan chiéu trung binh
Bién dot — Khir :
hau sinh 1?:,[“*1”1??' Ting cudng do Nhié¢t do (ir

Than d: pnd ity trat wr: Hai 325-345'C),
nhom chiéu ting dp sudlt
cacboxyl ANE Ap s
o Cacbon hod | vy e cua trat
Antraxit o muc do L
’ 1 hai chiéu
cao '
- v ) Nhiét do va dp
Bi&n chit Chuyén sang sudt cao
Truée N trat 1 ba chiéu
orafi Ciing vay N .
grafit va mang ludi
grafil

VL2. SU BIEN DOI CUA VAT CHAT THAN G CAC GIAI DOAN BIEN CHAT
KHAC NHAU

Trong qua trinh bi€n chat, vat chédt than chiu nhitng bign dai sau sic. Trude hét
la sur bi€n doi vat chat min thanh vitrinit. Trong giai doan than nau cling. vitrinit chiu
su bi€n doi vl chat keo manh mé&, goi la gel hod (R. Teichmuller, 1954). C6 thé tim
hi¢u qud trinh nay khi nghién ctu cdc 1€ bao gb dudi kinh hién vi. Trong than nau
mem, nhiéu than cay gd con gilt duge kién tric t&€ bao ban diu. Trong thi gian gel
hod, d& xay ra sy dong nhat hod, su co rit manh cia thanh (€ bao va cudi ciing din t4i

su thanh tao nén vitrinit khd déng nhat.

Qud trinh gel hod cling gay ra sy bi€n d6i hinh dang bén ngoai cia than 1dn hon
bdt ky giai doan nio khdc cla qud trinhk bi¢n chdt. Tir than nau mém. dang dat va dnh
m& trg thanh moét loat than cing, mau den, 4nh 16. Ammoxov va Tanxiui (1961) cho
rang keo min khéng tan ciia than biin bi pepti hod t6i cdc phan tit keo nhd hon., do s

tang 4p sudt cta mdi. Nude duge giai phong va hydrogel duoe thanh tao, do d6 than
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nau cing bt mat nude manh trong qua trinh than hod. RS rang la sy tang ap luc mai da
diy nude ra Khéi than va lam giam thé tich 16 hong ciia ching. Hon nita do su tang
nhiet dé cic chdt min cay cla than nau cung bi mat mot $3 nhém chita nudc {cachoxyl
va hydroxyh). Do dé, ¢6 thé hidu duoe tai sao trong giai doan than hod som. s giam do
am la diéu ddng duoge luu ¥. Vi nhi¢t luong chdy cla vitrinit khong tro tuy thuoc cho
yeu vao do am cla than nén sy giam do im cia ching da din té suv tang gan nhue 1a ty

l& nghich cha nhiét luong chay.

Theo Ammoxov, giai doan than niau va sty chuyén tir than niu sang than did da
xay ra & nhiét do khong cao 1am (nhé hon 100°C) va dudi dp sudt nho. Qud trinh nay

Xay ra rat cham (cé thé kéo dai hing tram triéu nam).

Su chuyén tir than nau cing tdi than dé Xay ra & giai doan mat nude dan clia gel
than. Tuy nhién, su bién ddi cha chat keo khong phai [a qud trinh duy nhdt xdy ra
trong thot gian nay. mic ddu dé 1a qua trinh dang chi ¥y nhar. Pang thai véi sy hicn
déi keo cling Xay ra ¢d cic phan (ng hot hoe nita. vi du, su chuyén cic nhém giau oxy
(- COOH, C = O, - OCH,. - OH) thanh cdec nhan thom cua chit mun (Teichmuller,
1968). Do dé. ham luong oxy ¢l than bi gram di ¢on him luong cachon va ede chat

thom tang tén.

Trong lic qud trinh chuvén bidn 13t than nau sang than da <av ra r&0 0 tir. thi @
giai doan than dd xiay ra su bien ddi nhanh hon. Than dd bao 20m cde giai doan than
hod cua than lra dai. khi. ma. luyen cac, nghto va than gay. nghia 1a  trong cic
khoang ma tuong c¢hal boe clia khéi hiru co chay thay doi trong pham vi 43-69%. con
ham luong cacbon 76-92¢. Theo R, Teichmuller, ¢6 mot guin doan than hod rd rang o
ranh gidr gifra than da giiw chat boe va than dd chat boc trung binh. Didm dé duge xidv
dinh T diém woag dng vai 87% cacbon vi 294 chal bie (kho. khong o). Tai day.
cdc thong s¢ khic nhau cta mic do bicn chit thay doi ngimee chidu nhau (ham Iuong
cacbon nguoe v chat boey. (0 mite nay. cdc gel min cay gin nhu 1a by kho hodn woan.
Mat khic cde phan ting hod hoe duoc dac trung ban sar tach ki metan hiat dan déng vai
ird quan trong hon. Trén co so nghien ¢du thach hoc than, E. Stach cling di téi két luan
vé su gidn doan cda durong cong than 1}0;'1 ¢ khoing gitta than khi va than md. noi ma
vitrinit chida 29.5% chatl boe. Theo ong, méi lin than hod ticn £an (61 vl ndy, mat 88

luong 16n metan xudl hién trong exinit bi tich ra.
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Dudi anh hudng cha nhiét do va dp sudt ngay cang tang, than bi bitn do1 sau
sac vé thanh phin hod hoc cling nhy ciiu tric cha no, dong thai kéo theo sy bién doi
cic tinh chil hod hoc va cong ngh¢ cua than. Nhicu dac tinh vat ly 1rai qua cue ticu va
cue dai trong giai doan than luyén coc (khoang 89% cacbon v 20% chit bde). O mite
bién chal nay bé mat ben trong, do rong t& vi, do do do am trai qua cue tiéu, nguge lai
do déo trong khi luyen coc tién (6i cyc dai, Nhifng nguyén nhan cta su bidn doi teong
dsi dot ngot tinh chat vao Iy nay con {L duge nghién cdu. [. 1. Ammoxov va Tanxiui
(1961) di dwa ra mot giai thich 1y tho. Ho cho than 1a mot bitumoge! (keo bitum), G
piai doan nay clia bién chdl, cdc Keo mun cay nim phan tdn trong vail chat chira bitum,
ban diu 13 nira long vit tan trong benzen. Giong nhu hydrogel cua than nau, bitumogel
cua than d4 bi gia di khi tang mitc do bién chédt. Boi vay, sic cang bén trong bi dirt va
cic 16 héng ben trong duge hinh thanh dan (01 su tang bé mat hén trong va do rong ben
trong & than dd bi¢n chdt cao v antraxit. Bitum, duge coi 14 mdt san pham cla qud
trinh than hod. dat ¢ cuc dai & than bicn chil trung binh. Mot mat hitum ¢é thé bit
cac 16 héng trong than (tao cho than ¢ giai doan bifn chdt nay cd do rong bén Irorg
nho nhat), mat khdc. néd ¢é thé hoat dong nhu mot chit boi tron tao cho tinh déo cua

than dat t&i cue dai ¢ giai doan nay.

Bén canh nhitng dic tinh bién déi theo dudng cong véi cue téu va cyc dai o
khoang than did (bién chal trung binh), mot s& cdc dac tinh khic bién doi theo hudng:
lHoac ting cung voi bién chat hodc gidm di khi bi€n chit tang. Trong so cac dac diém
vat 1V clia than, tinh di hudng quang hoc, nang suat phan quang va do cling (€ vi 1ang
lén theo mifc do bién chil, tir than nau 161 antraxit. Theo hudng niy ta ciing thay tang
dian ham luong cachon va ty s6 him lugng nhom hydrocachua thom so vt nhom
hydrocacbua béo. Su tang tinh dj hudng quang hoc cua than o nhing loai than bién
chit cao chinh 13 k&1 qua cua sy bidn déi mifc do trat tu cua cic phan tir vi mic do
“K&t tinh" clha vat chat hitu co. So sanh két qua tinh di hudng quang hoc cua than val
sy bién doi ham ludng nhoém hydrocacbua thom so vdr nhoém hydrocacbua béo cho
phép ta gia thiel rang bat diu Lr than ngheo. cdu tric vo dinh hinh cGa vat chdt than o
giai doan bign chdi thap da bi bidn doi sau sic. Phin 1dn vat chat than bi “két tinh™ véi
sy tao nén cac Kién tric k¢t tinh khong chi hai chiéu ma phin nio ca ba chitu nia, dac
biét 1 & giai doan antraxit. R, Teichmuller nhin manh ring, ngay ca trong giai doan

antraxit, than van chua trd thanh vat chat ket tinh that su ma van con 1 keo rén.



Tém lui, trong qué trinh bi€n chdt than di xdy ra nhitng thay doi quan trong vé
dic tinh vat 1y vi hod hoe clia than. Viéc giai thich noi dung clia qud trinh bién ddi nay

c6 mot gid tri 16n trong viée tim hiu qué trinh tao than néi chung.

VI.3. CAC CHI TIEU PAC TRUNG CHO MUC PO BIEN CHAT THAN

Trong qua trinh bi¢n chat, xdy ra sy bifn do1 tdt cd cdce tinh chdt cva than. Muc
d¢é bi€n chat clia than c6 thé biéu dién biang nhiéu chi tiéu khac nhau. Cé thé chia cic
chi tiéu nay thanh hai nhém: vat 1¥ va hod hoc. Thudoc vé nhém cdc chi tiéu héa hoc
¢6: ham lugng cacbon, hydro, chat béc, do am... con nhém céc chi ticu vat 1¥ bao gém:
ning sudl phan quang, vi do ciing, ty trong, tinh di huéng quang hoc... Nhung toc do
bi€n doi ciac chi tidu trén day khong gidng nhau, mat khdc ngay méi chi tiéu cling bién
d61 khong déu ¢ cdc giai doan bi€n chit khdc nhau. Do dé, cdc chi tiéu ¢ gid tri khéc
nhau trong viéc xdc dinh mic do bién chilt, mat khdc mot chi tiéu cling chi ¢ gia tri
xdc dinh mde do bién chat ¢ timg giai doan nhdt dinh. Théng thudng nhat, tir xua dén
nay, nhi¢u tic gia ding luong chdt bdc cia than lam chi tiéu cha mic do bién chat
[.uong chat boe di ro thanh co s& cha nhiéu phan loal than khodng. Nhung nhu ta di
biét. lugng chat bac ching nhitng thay déi theo mite do bign chit mi ¢on phu thudc
vao nhiéu y&€u 16 khdc nita, nhu: ham luong va thanh phan clOa tro, thanh phan thach
hoc c¢tia than, do khir cia dam lay than bin... Bén canh tugng chat boc, nguoi ta ciing
h'ay sir dung ham luong cacbon dé xdc dinh mic do bién chat. Nhung cling khong nén
coi ham luong cacbon trong than 1a tham s6 duy nhdt biéu thi mc do bi€n chal, mic
ddu nhiéu ngudi goi bién chdl 1& qud trinh cacbon hod; nhu dicu kién bing wwong .
than dnh ¢6 ham lugng cacbon thiap hon 1-2% so véi than ma. P26 tro cao cling giy ra
nhitng sai lim khi phan tich ham luong cacbon trong than. Ham luong hydro gidm di
khi tang mic do bién chat nhung cling con phu thuoce vao thanh phan thach hoc. Ngoai
ra, mot so tac gia con dé nghi sit dung do &m (W") va nhiét luong chdy cia khéi hitu co
lam chi tiéu bién chat cho than & dudi giai doan than khi.

Tinh chat vat 1y cia than cling khong phdi luon luon phan dnh diing dan mite do
bi¢n chat cua than. Vi du, ty trong, mot mat tang theo mitc do bi¢n chat, nhung mat
khdc cling phu thuoc rdt nhiéu vio do tro va mire do khir cla than.

Do din dién cua than ting lén theo mitc do bi¢n chat. Co thé sir dung do din
dién 1am chi tiéu bi¢n chat ¢ cic giai doan bién chat cao.
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S dung nang sull phan quang dé nghién ciu mac do bi€n chit da duge 1.1
Aammoxoy da dira ra mot phan loai than theo nang sudl phan quang. tang i 7.1% a

than 1ia dii 1éi 177 & than antraxit.

Tém lai. trong qui trinh bidn chat cia than di xdy ra su bign doi sau sac veé cidn
{ritc phdn 1o ¢cua than, ma the hien 1 lelr bien déi vé thanh phin hod k¥ thudt va cdc
tinh chit vat Iy cla than, Moi bicn doi nity déu ¢ thé sir dung dé dac trung cho su thay
déi muie do bien chit cda than. Nhung nhung bien déi nay xay ra voi 6¢ dd khong
aiong nhau & cae kKhoang Khic nhau ctia thang bign chat. Do dé, cho dén nay neud ta
vin chua Gim duae mot chi tieu duy nhat ¢6 kha ning nghien ¢y 16U LAt ca cac khoang
bign doi cla qua trinh than hod. Mot chi tieu ¢d the qp dung dirge 161 cho mot khodang
nhat dinh cia thang hien chit, nhimg déi voi nhitng khoang khic Lu phat ding nhimg
chi tieu kKhiac. ot nhat L dung phol hap mot < chi ticu di tin cav d¢ nghién ciru muce

do bien chat cua than.

VILL NHONG QUY LUAT BIEN CHAT THAN

Nhidu cong tinh nghien cifu bidn chat than & cde bd than khic nhaun trén the
eidi cho thay rang cdc loai than ¢é mite do bien chat khic nhau duce phin bo theo
nhimg quy luit nhat dinb. cic quy juat nay bicn doi thee ddi ngang clng nhu thang
dimg. Cdc nghieén cifu hign nay déu xdc nhan bifn chit thun & mdi ving 1y thude vao
vitri dia ting cua via, déosau chia Vi vitrf cia via trén di(‘.ﬁ tich trong ¢du tric chung
cia bé than. Boi the. ¢ moi didm. bign chit than duge xdc dinh bt sir tde dong dong
thisi cia ba thanh phan k& tren. Mot yeu 16 thanh phin ¢ the bign doi khde nhau, 10
ring 1a co mte do bicn 461 khie nhau. tre 1 cé gradient bien chat khic nhau oy thuoc

vio do sau, viiri dia ting vig vitvitrf clia nd trong cdu triic chung cua vung.
Y1.4.1. Su thay doi muce do bhien chit theo chicu sau dia tang

Hien trong giam lugng chin hée et cdic via than theo chidu thing ditng da
dwoce Hilt dé cap. khi nghien ¢ciru ving Achen (he¢ Rua - Dicr. Quan sdt nay da tres
thanh "dinh luat Hilt” va no da duoe xde nhin o nhicu bé (han trén the gidgl. Nhung
dong thoi, gua nghidn vu ngudi ta cling thay khong it truong hop via than nam durdi
lui ¢6 luong chat boc nho hon via nim trén. Didu do kheng ¢6 gi neae nhicn. hdt v,

nhu ta di biét, luong chit boc cua than khong chi phu thuoe vio mite do bien chit ma
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con phy thudc vao nhiéu nguyén nhan khdc. Do d6, trong nhiing trudng hop sai léch so
véi dinh luat I1ilt ndy, néu ta ding mot chi tiéu khiac phan dnh dding dan hon su thay
d6i mirc do bi¢n chat thi ta van thdy via than nam dudi bi bi€n chat cao hon via ndm
trén. Mat khic, ngay trong trudng hgp dung lugng chit boe lam thuoe do mc d6 bién
chat thi ta ciing thay rat hiém trudng hop sai léch so vai dinh luar trén, néu 2 via nam

cich nhau trén 200m.

Pé cho "dinh Tuat Hilt" ding véi moi trugng hop, ngudai ta dua vao dinh {uat
nay mot khdi niém mai. Ngay nay néi dén "dinh luat Hilt" ta hicu rdng, mic do bién
chil c¢ua than tang 1én theo chiéu sau dia tang.

Bdng VL.3. Sit hién d6i micc dé bién chdt theo chiéu sau cua than ving triing
Ha Néi, Lo khoan 1- Khodi Chau, (theo Trinh fch, 1967)

T Nang suat phan quang cua vitrinit Do cimg té
S6 Do sau| Ve wrt C™ | Trong khong khi Trong dan vi voi tai
mau | {m) %) | (%) | (%) [TR R R R trong
max min U}II{IX i |U||': li)k(;‘(m!nz
(%) (%) o) How

1 152 5482 | 2162|6594 | 044 42 6,31 6,20 16
2 176 55,57 | 219716707 0,39 0,38 6,14 6.00 15
3 201 55,87 | 2190|6642 | 040 1,39 6,10 5,91 18
4 260 | 54,39 | 20,50166,05] 0,44 0,42 6,41 6,20 19
5 325 53.64 | 1921 | 6709} 046 0,44 6,34 0,18 20
6 333 51,50 | 18,51 j 68,87 053 0,51 6,60 6,34 18
7 584 | 5205 | 1955|7064 | 0,50 0.48 6,08 6,52 20
8 736 | 51,80 | 1865|7032 | 0,5! 0,49 6,82 6,50 20

Co6 1hé dung tri $6 bi€n doi cha lugng chdt bée (hoac cha cdc thong s6 bign chit
khdc nhau) theo chidu sau dia ting dé tinh gradient bién d6i cho 100m. Ta ky hicu
gradient nay 14 G,. Tai li¢u nghién citu cta nhiéu nha dia chét trén thé gidi che thay
ring O nhimg giai doan bi¢n chat khic nbau, G, c6 nhitng gid tri khic nhau. Vi du,
trong truomg hop sit dung lugng chit bc dé tinh. G, dat cuc dai & d6i than bign chat
trung binh vd giam di vé hai phia coa diay bién chat, O bé than B¢ Tam ving triing
Song Héng, nhimg 1ai liéu dau tién duge cong bd vé mife do bién char cta than trong

ting Tién Hung cho thdy rang trung binh ctt xudng sau 100m, lugng chit boc coa than
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giam di 0.2 - 0.4% (bang VI.3). G Khe Cham (Quéang Ninh), tir via 5 i via 17, cdch
nhau 700-800m ¢ chat boe bién d6i tir 9-7%. trung binh 0,1-0.3% trén 100m. G Mao
Khe, tir via 3 161 vi 10, cach nhau 800-850m, chdi béc bién doi tir 3,5¢ tGi 6.5% . trung
binh 0.3-0,35% trén {00m.

VI.4.2. Su thay doi miic do bién chat theo dién tich bé

D¢ nghién ctu sy thay doi mic do bi€n chal theo dién tich bé than, ngudi ta
nghién citu 1rén tirng via ricng bi¢t. Vi trong truégng hop nay loai trir duge yén to bien
chdt theo dia tdng. Nhing ai lieu nghién cdu mie do bifn chai than cia cling mot via
nhung & nhiing khu viee khidc nhau cho thily rang mitc do bién chal coa via tang i¢én khi
chiéu day trdm tich trén via than ting 1¢n. Ciling nhu quy fuat tang mite dé bién chat tu
via (rén xudng via dudi, trong mit cat dia ting, quy ludt 1ang mitc do bi€n chat than
theo sif tang bé day tram tich da dugc cong nhan rong rit & cde bé than khdc nhau rén

the gidi.

3 bé than Quang Ninh, nhin chung tyong chat bse gidm dan tir Dong sang Tay.
Né&u x€p cdc mo theo hudng nay thi Juong chat bée trung binh (V%) 1h€ hién nhur sau:
K¢ Bao - 9,84, Mong Duong - 9,72, Bac Quang Lgi - 9,74, Dto Nai - 8,12, Lo Tri -
7.98. Khe Cham - 8,34, Khe Tam - 8,76, Khe Sim - 8,02, Nga Hai - 7.37. Viang Danh -
7.28, Ha Tu - 8,12, Déng Pang - 7,21, Uong Bi - 5,16, Trang Bach - 9,83, Mao Kh¢ -
4,08. Nhu vay, theo phuong Pong Tay, trung binh lugng chit bdc giam di 0,5-0.8%
trén lkm. Nhung ciing phai thiy rang nhitng con s6 néu ra & day Ja cdc gid tri irung
binh cla cic mau nén ching phin 4nh khong hoan todn chinh xdc quy luat thay doi
muc do bién chat theo dién tich bé. Nhung di sao nhimg con s& dd ciing cho ta bi€l
phuong huéng bi€n déi chung cia mic do bi¢n chat trén pham vi toan ving Quang
Ninh.

V1.4.3. Sur bién déi mikc do bi€n chat theo chicu déc via

Hién tuong ndy thuong khé quan sdt. Mot mat, & céc bé than, cdc cong trinh
tham do sau cdn tuong d6i hi¢m, mat khic cdc via than thudng ddc theo hudng tring
vdi huéng tang chung bé day trdm tich ctia bé than. Do dé, hién twong tang muc do
hi&én chét than theo chiéu déc via hay theo chi€u sdu so v6i mat dat hién tai, thudng
tring véi su taing mic d6 bién chil than theo bé day tram tich. Chinh hi¢n teong niy sé

gép phin bio vé quan diém bi€n chat 1au dai, pién chat bo sung.
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K. Patbeiski va M. Teichmuller (1960) trén ¢o ¢ nghién cttu quy luat bién chat
0 b¢ Rua va Xilezi thuong ciing phit hién ra su giam lugng chit boe ¢ cling mot via
than theo chiéu sau. G bé than Donet, M. L. Levenstein va M. M. Lifsits (1959) ciing
nhan thay su tang hrgng chil boce theo chi¢u sau the ndm via trong khi bé day trdm tich
bang nhau. Nhitng nghien ctru ticp theo cia M. L. Levenstein da xdc dinh duce 18¢ do
bign doi luong chit boe theo chidu sau so vai mat dat hién tai hay noi cdich khdce da
xdc dinh duge gradient thang dimg G,. Theo éng. cing nhu gradient dia tang, gradient
thang ding dat duge gia tr) cye dai trong khoang nhan hiéu X - K - OC (vao khoang
0.6-1% trén 100m). réi tir do giam dan vé hai phia, vdi than [ vi than T, toc do nay chi

con 0.4-0.2% trén 100m.

Viee xile dinh su tang mie do bign chat than theo chiéu déc via chang rmhing
co mot gid tri 16n v& 1y thuyét bi€n chit than ma cdn ¢6 maot gid tri thue 1€ 1én lao. NG
¢ho ta kha nidng du dodn diac tinh cua than & nhitng khu vire sdu mi cong trinh tham da

chua vuon té dudec.

VI1.4.4. Gradient bié¢n chat than

Trén day ching ta dd nghién cifu rieng biét tirmg quy luat bién chit than. Nhung
& bt k¥ khu vue nao clia bé than, vat chdt than cing chiu su téc dong ddng thix cita ba
quy lvat trén. PE cho viée nghién cttu quy luat bicn chil than cia a ¢6 dirgge mot ¥
nghia thic t€ trong viéc chan dodn chat lwong than & nhimg khu vue con it dudge nghicn
ctru, do1 hoi phai nghién ciu déng 1hoi ba quy ludt bign chat than, hay noi mot cdch

khdc, phai tong hop cdc gradient thanh phén d€ tim ra mot gradient bién chat chung.

0 mdi bé than. theo quy mé khu vue, sy thay doi mie do bién chit xdy ra song
song voi sy thay doi bé day trdm tich v ¢ bat k¥ diém nio né ciing phu thuoe vio vi
tri dia tang cua via va do saw th€ nam hién nay. Cic tai licu nghién citu cia cdc 1dc 3R
khic nhau cho thdy rang sy thay doi mie do bign chit than theo bé day (rim tich mang
tinh chat khu vuc. Trong nhimg diéu kién bing nhau khic (ciing mot via va & nhimg
chiéu sau tuong 1y nhau) su bi€n doi nay xdy ra rit cham. Theo M. L. Levenstein.
trong nhing di¢u kign (6i vu, & b€ than Donet, t6c do bi€n ddi cliu V™" khong vuot qua
0.15% trén 100m. Trong lic d6 sy bién déi mic do bign chat theo dia tang va do sau
xay ra nhanh hon nhiéu. Boi the ¢ bat k§ mot diém nao, dé cho vin dé duge gidn don,

cé thé coi gradient bi¢n chat toan phin G 12 tong cia hai gradient thanh phin G, va G,.
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Pé tinh gradient dia tdng G,
ngudi ta ldy miu theo nhimg via khdc
nhau, nhung & clng mét do siu
(thudng 1dy miu ¢ nhimg via Khic
nhan trong cling mot 1d xuyén via).
Trong trudng hop nay sy thay doi su
thay déi mic do bi€n chit chi phu.

thudc vio vi tri dia tdng clia via.

Pé tinh gradient thang ding

G, ngudi ta ldy mau & nhitng diém co

chiéu sau khic nhau trén ciing mot

via. Lam nhu vay, ta loai it duge sy Hinh VLI, Cdc gradient bién chat.
bi€n ddi midc do bién chit theo dia
ting.
Gradient chung hay gradient ioan phin s€ la:
G=G,+G,
Theo nguyén tic hinh binh hanh ta tioh ra gadient bi&€n chat chung. Dudng cung
mutc do bien chit s& 13 dudng thing gdc vdi gradient bién chét chung (hinh VL1).

Vé do 16n:

G = JG2 +G! +2G, G, .cosa
C6 thé tinh géc B tao nén gilta dudng nim ngang va dudng ciung mitc do bién
chat nhu sau:

G,.sinc
-cosa+ G

tef =
G
Theo nguyén 1ic trén, ta c6 thé thanh lap nhimg dudng ciing mic d6 bién chat,
do d6 ¢6 thé suy doan duge mic d¢ bi€n chat ctia than 6 mot diém bat ky nao do.

Trén day, khi tinh gradient bi€n chdt chung, chiing ta dat van dé Ia trong pham
vi mét khu vue nho sy thay déi muc 4o bién chit than theo bé day tram tich 1a khong

dang ké. Nhung n€u tinh chung cho toan hé than, su ting bé day trim tich theo mot
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huéng (vi du tir ven ria vao trung tam bé) lai ¢6 tinh chit hé théng va mc do chung

cha bi¢n chat than & moi viing lai do quy luidt ndy quyét dinh.

VI.5. CAC LY THUYET BIEN CHAT THAN

Da s6 cdc nha nghién citu coi nguyén nhan co ban cua bin chat than 13 nhiét
do va ap sudt, urc 1h cdc thong s chi yéu cua cdc qud trinh 19 hod gay ra su bi&n doi
vit chat hiro co trong sudt thoi gian dia chat. Cac nha dia chdt phan bi¢t ba giai doan
bi€n chdt: bi¢n chat dong luc, bi€n chat ticp xuc (hay bién chat nhiét) vi bién chét khu

Ve,
VI.5.1. Bi¢n chit dong Juc

Bién chat dong luc gay ra cha y&u boi dp luc bén va thé hién & cdc mo than vi
bé than phirc 1ap v& kién tao. Nhin chung. quan di¢m bién chat dong luc khd pho bién
trong cdc nha dia chidt, mac do & mdi ngudi viec ddinh gia vai tro cua né co khic nhau.
Di¢u dé ¢6 nguyén nhan cia né, bdi vi vice tach rigng dnh hudng cla yéu 18 dong luc
dén qud trinh bign chat khong phdi khong cé khé khan, Song song, vdi su tang cudng
do hoat dong kién tao cha bé than thudng kém theo hang loat cdc hién trong xay ra
trrde udn nép ¢ anh hudng dén chat lugng than. Vi du: Hién tuong tang bé day tram
tich thudng tring v true syt lin cua bé dong thai ciing tring v6i nhitng diém udn nép
manh nhat sinh ra & day. Chinh vi th€, ¢6 thé da din dén sai lam trong viéc dé cao vai

1ré cua hoat dong kién tao trong bién chat than.

O bé than Dong Bic Bic Bo, dai than Bio Dai nim trong mot nép 1dm tuong
d6i yén tinh hon vé mat ki€n tao so véi dii than Héng Gai - Cam Pha. Nhung than cua
dai Bao Dai lal 6 muace do bién chat cao hon dii Hong Gai - Cam Phd (antraxit so véi
nira antraxit). Nhu vay nguyén nhan giy ra sur khdac nhau vé bi€n chat than cia dai Bao
bai va dai Héng Gai - Cam Pha rd ring khéng phai 13 su phite tap vé cau tao.

Dé két luan, ta ¢6 thé dung can clia G. A. Ivanov: "Cé thé Khing dinh ring bién
chat dong lyc khong ¢6 anh hudng d€n bién chat than”. Tuy nhién. dé hoin 10an bic ho
mot quan diém von dd kha phd bién trong cdc nha dia chat, doi hoi phai ¢é nhiu s6

ligu hon tir cdc bé than khdc nhau trén thé gidi.
V1.5.2. Bién chat nhiét

Bi¢n chil nhiét 13 loai bién chil sinh ra do su nuag néng than b&i cdc thé xam
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nhap xuyén vio ting chifa than. Trong cdc vin li¢u dia chat, ngudi ta hay ding thuat
ngir bién chat nhiét va tiép xic. Bién chdt nhiét ¢d lién quan vdi hoat dong cla cdc thé
magma 1dn. Cic déi bign char nhiét va dién tich tdc dong ciia né 16n hon nhiéu so véi
bién chat ti€p xdc boi vi cic mat dang nhiét phan bs trén mét khodng ty & vai kich
thudce cia thé magma - nguédn nhigt. O day chiing (61 coi bi€n chat 1iép xdc 1a mdt dang
dac biet va co th¢ nhat cia bién chat nhiét khi cdc via than ti€p xic true 1iép véi thé

xdm nhap. sinh ra sau tram tich chita than,

Céc doi thun cua cde gial doan bién chat khic nhau thuong hep va hay thay
dai, cung véi than bi biéh chit cao, trong nhitng diéu kién nhat djnh, bién déi cha da
vay quanh, sy phu thudc cua hig¢u qud nhiét vao thanh phan d4 mugma va vi tr{ tuong

ddi cna chiing so v6i via than, ciing nhir vao kich thude cta cdc thé xam nhap.

Nhu vay, 0 rang trong dang bién chidt nay. nhiét tich ra tir khoi magma da tac
dong lén than va lam bign doi nd. Do dé. dac tinh cua khoi magma, quan he clia né véi
via than (nam trén hay dudi, ticp xic true 1i€p hay nim xa...) ¢6 mot ¥ nghia 16n trong
str ting mttc do bién chat cna than. Cdc thé magma bazo chi gay ra mot d&i bicn chit
hep, ti€p xic true 1P vai thé magma. Trong ldc d6 cdc thé magma axit tao duge céac
ddi bi€n doi rong hon. Kich thude cua thé magma déng vai trd dic biét quan trong.
Nhifng thé xam nhap nho xuyén qua than thudng chi tao ra duge & hai bén vich mach
mot dai than bi bién doi vai bé day khoang 20-30cm. O day, than thudng bi bi&n thanh
than ¢8c tr nhién. ndl né nhi¢u, gion va xép. khong gidng vdi cdc loai than bién chat
binh thudng. Doi khi & day xiy ra hién wegng grafit hod. Vi du, ¢ bé than Teniz-
Korjunkunxki (Kazaxtan), L. F. Dumier dd xdc dinh ring, sy nung néng cua ci the
xam nhap, than & giai doan bidn chat khu vuc tir than chu y€u la T, cao nhit Ta than K,
da bi nang'lén cdc giai doan bién chat cao hon, tham chi t&i antraxit va siéu antraxit.
Khoang cdch cia cdc ddi bi€n chat tr thé xam nhdp duge tinh theo phan rram bé day
cua khéi xam nhap thé via nh sau: d6i antraxit A- 30; ddi T - 30-60; d6i OC - 50-100;
daoi K - 80-120: dai W - 120-130. Hodc o Nam Xumatra, dudi tdc dung cua khair xam
nhap andezit, than ndu di bién thinh antraxit. Theo G.X. Kratxov, & mo Thang Mu
viing Alexandrovxki khéi xam nhdp ¢é kich thuge 2 km da tao ra xung quanh né mot

dd hign chay 10 km.

Nhur vay. cdc the xam nhap xuvén ting chia than dd tao ra xung quanh ching

moét ddi ¢d nhiét do cae bat thutsng. Kich thude cia dér nay 1dn hay nho 14 tiy thude
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vao kich thude va nhiét do ban d4u cla thé xam nhap. Vat liéu than rdt nhay bén vdi
sur thay d6i nhiét do ndy, néu nim trong d6i nhiét do cao bit thudng dé, s& bi bién déi.
Nhung nhin chung hién tuogng bi€n chat nhi¢t mang tinh chil cuc bo, xdy ra xung
quanh thé x&m nhép, 1Am tang giai doan bi€n chit clta than da duge hinh thanh do bién
chat khu vuc. Than do bi€n chdt nhi¢t gay ra thuwdng mang nhitng dac tinh hoi khic véi
than binh thutng. Diéu nay thé hién dac biét 16 & kha nang thieu két giam di nhiéu so

vGi than cung giai doan bién chdt nhung khong chiu anh hudng cla xam nhap.
V1.5.3. Bién chit khu vire

Bién chat khu vuce, con duge goi 13 bién chat sau. D6 14 qua rinh bi€n déi than
khéng phal do su tac dong cla cdc hién tugng kién tao hodc magma cuc bd ma do su
nhin chim xudng siu ciia toan bd thanh hé tram tich, trong d6 ¢6 than. Cic y&u td tac
dong chil y&u & day la dp sudt cla cdc tdng dd nidm trén va nhiét do tang lén theo

gradient dia nhiét.

Céc nha nghién ciru ong hé 1y thuyét bién chat khu vuc déu cong nhan cdc quy
luat bién doi mic do bi¢n chat theo chiéu siu dia téng va theo s tang bé day tram tich
trén pham vi toan b€ than, C6 thé hiéu 1a muc do bién chdt than khac nhau 1 do do
sau lin chim cha via trong qua trinh phat trién cla bé trdm tich. Do su lin chim cha bé
xay ra song song vdi sy tich tu trdm tich ndm trén ma cdc via than dan dén rai vio
nhitng ddi ¢é nhiét doé va dp sudt cao hon, s& gay ra sy bién chdt cla than. Do d6 mifc

dé bié€n chat than s& do d¢ sav 1dn chim hay 14 bé day tram tich nam trén quyét dinh,

Trong bi€n chat khu vuc, cde via thar chiu sy tic dong déng thot clia ca dp suat
va nhiét do tang cao, khi rot vio nhitng ddi ¢6 d6 sau 1dn. Vin dé, [a vai tro cia ting
y€u t¢ nhiét do va dp suat doi voi qud trinh bién chit than nhu thé nao. Mat khac, qua
trinh bién chdt than xay ra trong cdc thai gian dia chat khdc nhau, nhu vay yéu t6 thai

gian c¢ tdc déng gi dén mbc do bién chat cha than.
a. Vaitro cua nhiét do

Cédc nha dia chat déu thong nhdt ring nhiet d6 12 y€u 16 quan trong nhit cla
bi¢n chat than. Trong bi&€n chét khu vuc, nhiét do gdy bi€n chit than 13 gradient dia
nhiét. D€ xdc dinh duge nhiét do di tdc dong 1én via than, ta cin phai biét gradient dia

nhiét va chiéu sau ma via than bi nhan chim. Hién nay, & mbi noi trén vo Trai Pat, ¢
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gradient dia nhi¢t khdc nhau, ngudi 1a lay tri 88 trung binh cia né 1a 3%/100m, ¢6 nghia
la cif xubng sau 100m, nhiét do tang len 3°C (gradient dia nhigt thudng thay déi trong
khodng tir 20C cho dén 4-30C/100m),

Bang nhiing tinh todn cu thé, dua trén bé day cua cc 16p dat da trim tich phi
trén cdc via than ¢6 mic do bi€n chat khic nhau va tinh véi gradient dia nhiét 1a 2-
2,50/100m. Levenstein da tinh ra nhiét d da tic déng 1én cac nhin hi¢u than & Donbat

nhu san:

Than A chuyén thanh I & nhiet 46 70-90°C: Than " chuyén thanh X & nhiet do
100-120°C; Than OC chuyén thanh T & nhiét do 150-180"C; Than IT chuyén thanh A &
nhiét d6 190-240°C. Nhu vay, chi riéng dia nhiét ¢6 du d€ 1am bicn chit than nhu vay
khong? Bang thic nghiém. Yu.A. Jemtsujnikov cho ring nhiét dé cdn thiét dé bién
than nau thinh than d4 13 200°C va c6 thé téi 500°C, con nhitng giai doan bi¢n chét cao
hon ddi hoi nhiet do 500°C,

Nhung can phai chi ¥ ring nhimg ke qua thyc nghiém thudng khong ph hop
VOl thue t€, bdi vi né di bo mat mot yéu 6 quan trong la thoi gian dia chit (chinh vi
th€ ma céc loai than nhan tao khong gidng véi than tr nhien). Trén co s& nghién citu
nhi¢t do phan huy cia bao 1 phan hoa, cic nha hod hoc than xdc nhan rang su thanh
tao than dd xdy ra trong digu kién nhiet do 100-200"C (qud nhi¢t do nay bao tir phén
hoa s€& bi phan huy).

Ta ciling ¢6 thé diing cdc khodng vat ndm trong dd vay quanh than d¢€ 1am "nhiét
k€t dia chdt". Trong dd vay quanh than cita bé than Donet, nguoi ta con tim thay
kaolinit la khodng vat bi pha huy mang ludi tinh thé & 500"C. Bidu dé cé nghia la
antraxit phai duge thanh tao ¢ nhiét dé dudi 500"C nhidu. Nhitng nghién cidu khodng
vat sét trong d4 vay quanh cia than luyén coc ciing di t&i két luan 1a than luyén cde

khong thé thanh tao & nhiét do cao hon 130-140°C.

Bang nhiéu con dudmg khéc nhau, nhidu nha nghién ctu da di t8i két luan vé
nhiét d6 cdn thiét d€ tao nén cdc nhin hiéu than khdc nhau néi chung la phi hop véi
cdc tinh todn cla Levenstein & bé than Donet. Nhu vay, nhiét do do gradient dia nhiét
cung c4dp hoan toan di dé gay ra bién chat than thanh cdc loai than ma ching ta thay

trong & nhién hién nay.
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b. Vai tro cita dp sudt

O tween, trong phdn bién chdt dong luc, ching ta da ban dé&n vai trd cia dp suat
ki€n tao d6i v&i bién chit than. Trong phan nay, chiing ta chi dé ¢dp 161 dp suat nén do
trong tugng cha cie dit dd nam trén via than gay ra. Nhiéy nguoi cho rang bién chat
than la do tic dong ong hop cua ca hai yéu t8 nhiét do va dp sudt, chiing ¢6 tdc dung
tuong duong nhau, khong the tach roj ra duge. Mot s6 ngudi khdc lai phu nhan vai tro

cua 4p sudt hoac coi no chi cé tic dung phu.

Thuc t& thi ching 1a kho ma tach hai y€u t8 ndy ra khoi nhau dé nghién cfu vai
tro cua timg yéu t6. Pi doi véi su tang nhiét do do sy lin chim via than thi bao gio dp
suat cling tang lén. Do dé, néu chi bang con dudng so sinh nhitng dic diém dia chat
cha nd va tinh chét cda than nam trong do thi chiing ta khong thé tdch riéng vai trd cua
timg y€u 16 mét. Theo Levenstein, bién chat than vé co ban 1a mot gua trinh hod hoc
phai tudn theo nhitag dinh luat co ban cua hod 1¥. Qu4 trinh bién chal than la mot qud
trinh thodt khi. Theo nguyeén Iy Le Chatelier thi chinh dp suat sé ngan tro qua trinh
thodt khi d6. Do dé, ong di den ket Iwan 1a chi & nhitng giai doan bi&n chat thdp nhii
(b va i) dp sudt mdi ¢6 rdc dung thitc day qud trinh than hod, ¢on & nhitng giai doan

ticp theo dp sudl ¢ tic dung nguee Tai 1a kim him qué trinh bi¢n chit.
. Val tro cia thet gian dia chdl

Truse day. ngudi ta cho rang el cua than quyét dinh mic dé bign chat cua
than. Than ¢6 twoi cang 6 (hi cang bj bi€n char manh. Nhung nhan dinh nay khong
phi hop voi nhidu (i licu dia chat. Vi du, ngay trong cling mot via than, vin ¢é nhiéuy

nhan hi¢u than khdc nhau hoic nhiéu bé than ¢6 1u6i c8 hon nhung than vin & muc do

bi¢n.chat thip, trong khi d6 than cla nhimg be tré hon lai bi bidn chat manh hon.

Ciic nha nghién cvu cho rang thai gian tuy khong phai 1a nang lvgng nhung né
nhu mot chat xiic tic dac bict, (hei glan cang dai thi nang lugng can thi¢ét dé bién dai
vat chat hitu co tir trang thai nay sang trang thai khic ciing it. Vi du. theo Levenstein,
mudén chuyén tir than két dinh sang than giy rong diéu kién nhan chim tuong doi ngin
doi hoi nhiet do 180'C, con trong di¢u ki¢n nhan chim lau daj (vi du 300 triéu nam)
chi can 130-150°C.

Nhu vay thai gian ¢6 rdc dung khong 16n lam. né chi ¢6 tic dung phuy tro thém
cho nhimg y&u 16 bidn chat khdc, manh hon nhicu.
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Ngudi ta di dén ket luan 12 qué trinh bién chat 1a mot qua trinh lTau dai. bao

goém toan bo cic qua trinh hod ly did tac dong 1én via than trong sudt thoi gian lich sit
dia chdt. Nhu vay muce d6 bién chat than ma c¢hiing ta thdy hién nay |

& k€t qua téng
cong nhirng bién doi tir khi via than b1 nhan chim cho téi nay.
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Chuong VII
PHONG HOA VA HIEN TUONG TU CHAY CUA THAN

Phong hod than i tat cd nhimg bi¢n doi val Iv v hod hoe cita than Xay ra dudi
tic dung cta oxy trong khi quytn. cta nude. cta su dao dong nhict do... Khae van qua
trinh bién chii than vav ra dudi Gie dung cua nligt do va dp sudt cao. phong hea than
duge thye hien trong didu Kicn nhi¢t dg va dp sudat hinh thutmg hoac gan nhue hinh

thuéng. Phong houa than phil (rién theo phuong hudng nguge véi bicn chat than.

Qud trinh phong hod than xay ra ¢ lrong ¢ic via than, ¢ cic cong trinh mo
ngdm, & ¢de cong trinh kha thice 10 thicn, ngay ca trong khit than duge vin chuven hay
bao quan trong kho. Nghia la qua trinh phong hoi than xay ra § cho nio b sy tham gig
cla khong khi hoac cta nude ¢ chu oxy. Phong hod lam bi¢n doi ahimyg tunh chit vat
ly va hod hoc cua than, Nhin chung, gua rrinh phong hod din 161 lam giam phiant chat

cua than va doi khi ¢o thé din 1o hien tuong tu chiy cua than.

VILL NHUNG BIEN DO TINIID CHAT VAT LY CUA THAN KHI BI PHONG
HOA

Khi phone hoa. xay ra su hien dor min sac, dnho (v rong., Kien tric, ver v, khe
o . B A . =

nit... cua than.
VIL.1.1 Maw sac

Nhin chung than by nhat mau di trong qua trinh phong hod., Mau den coa than
dd chuyvén thanh niin naw sim hode md ndu. Vi vy nuuoi ta cing goi than da bi
phong hod 1a than nau thir sinh. Nguyen ahdan cua su bien ot nay Hedo s thinh tan cid
axit mun cay khi than bi phong hod (khic vér cde axit mim cay duge thanh tao trong
qué trinh tao than bin, cdac axit mim cay niy chifu nhidu oxy. do do ciing goi cbiing L
cac axil mim cay gidu oxyvi Rieng thun luzen va antraxit van giir duoe mau den khi b

phong hod.
VILL.2 Anh

Khi bi phong huod than tes nén ma hon, nang suil phan quang gram di.
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VIL.1.3 T¥ trong

Trong qud trinh phong hod than trd nén ndl né, tich vd thanh nhitng khéi ¢d
hinh tho khdc nhau. Do dé v trong cia chiing giam di. Nhin chung than claren it chiu

anh hudng hon so vai vitren.
VIL.1.4. Bo bén cu hoc

Qud trinh phong hod, than bi bign déi manh vé cau tric, do dé d¢ bén co hoc
cling bien 40i theo. Theo miat phan 16p v cac khe nit, nude thim vio via fam yéu méi
len K€U gifta cde phan tir than, dan dédn tich than thinh cdc phin tr nho hon. Két qua la
A0 bén co hoc ¢lia than giam di. tham chi than hoan toin bién thanh mot loai bt giong
nhu mudi deén hay bo héng. €6 lién quan vé hi¢n tugng vun nét caa than trong qud
trinh phong hod, bé day cia via trong déi phong hod bi glam di. £¥ic biét la & gan mat
dat be day cla via ¢6 thé giam (6i 8-10 1dn. tham chi & ché 10 via ¢6 thé chi con dé lai

mot it bot mau den gidng bo héng.

Mot loai than ¢6 do bén vime khic nhauu trude qud 1rinh phong hod. Dé bj
phong hod nhit 14 than bun. Khi bi phong hod. than biin bign thanh nhitng mau thue vat
1ot rac hodc bién thainh mét khoi dang dit, Than nau bén vitng hon mort chiit, khi bi
phong hod cling tao thanh mot khoi dang dat. Bén vimg hon ca 13 than dé v antraxit.

Riéng antraxit vin gifr duge mau den, chi ¢6 dah 1a xin hon trudc.

Cic thanh phéan thach hoc khdc nhan cia than cing chivu muc dé phong hodc

khic nhau. Ta cé thé x€p theo thi tr bén vimg gan nhu sau: vitren, claren, duren.

VIL2. NHUNG BIEN DOI TINH CHAT HOA HOC VA CONG SINH CUA THAN
KHI BI PHONG HOA

Su bién doi thanh phan hod hoc cha than chi yéu do phong hod hod hoc, Vé co
ban, d6 1a mot qud trinh oxy hod vat chit hitu co cia than. Trén déi phong hod, than
tang do dm va do tro do sy giamn khéi hitu co cha than, tdng luvong chat bdc va giam di
twong tmg coc khong tro. Ngudi ta di xdc nhan ring t6c¢ do bién déi céc chi ticu nay

khong déu nhau: Tang nhanh hon ¢i 13 d6 dm, con chit béc tang chdm nhit,

Phan tich nguyén t6 ching to ring khi bi phong hod than giam him lugng

cacbon va hydro, trong liic tang ham lugng oxy, ham lugng cacbon ¢6 thé giam di 1.6
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lan. con ham luong hvdro 12 lan. Trong ldc dd ham lugng oxy ¢d thé wang 161 34 lan.
Trdi véi cde nguyén to C. H vic O hiim lugng cdia nito gan nhu khong bidn doi trong

qui trinh phong hoa.

Co lien quan vai sy giam hium lugng cacbon va hydro cua than trong ddi phong

hoAd, nhiét lugng chdy cda than cling giam di.

Po thicu két cha than bi gidm di nhanh khi than bi phong hod. Do do ¢6 nhiing
loai than luyén cdc 161, nhung do 1dy mau nam & déi phong hod, trd thanh khong luyén

cOc duoc.

Nhin chung, nhirng tinh chit ¢cong nghé khdc cua than ciing trd nén xau di trong

qud trinh phong hoa.

Ty trong clia than khi phong hod chiu dnh hudng coa hai y€u 16: cic phan dng
oxy hod vat chat hitu co gy ra sy giam ty trong va nguoc lai sy tang do tro gty ra su
tang ty trong. Vi y€u (5 thit hai cé tic dong 16n hon nén két qua 12 trong phong hod, ty

trong cua than tang lén.

Tém lai. trong daéi biéu sinh, cdc 1dc nhan phong hod ¢6 thé lam cho than & bil
k¥ giai doan bi€n chat nao bi bién ddi. Than ¢ mitc do bién chiit cang thip ndi chung
cang dé bi bién déi. Xu hudng chung cia qud trinh bién d6i 1a day than & mot giai
doan bi€n chat bat k¥ dén trang thdi gdn gidng vadi than nau. Di€u do cé nghia la su
bién ddi var chat than khi phong héa xdy ra theo chi¢u hudng nguoce voi qud trinh bién
chilt (bang VII.1).

Bdng VILI. So sanh nhitng biéh déi ctta vat chdt than

trong qud trink bién chdt va phong hod

Thanh phan va , , i
tinh chat Bién chat Phong hoi
{1} (2) : (3)
Ham lugng cacbon Tang Giam
Ham lugng hyidro (Giam Giam
Ham lugng oxy Giam Tang
Ham lugng nitg ' Khong thay déi Khong thay d6i
Ham lugng liu huynh Khong thay doi Giam
Ty trong Tang Tang
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Bdang VIIL 1tiép theo)

- . ,: .
i i1y (2) (3}
— A = . ]
e B Gam Tang
_ Cbone ] Giam Tang
i Do thien ke ) Clang, sau pram Tang
L Nhret linvng chay Ting, sau grang Giam
i Ll — el
i Arh lang Criam
| A : Tir nitu chuyeén Tt den chuyén
' i sing den sanyg na
I G ; Tang
: .y —— ]
Flamy horoing et mim ' i j
: ! | i
i r if | ! i
R o | - —

VIL3 HIEN TUONG TU CHAY CUA THAN

Phong hoa than hay oxy hod than thuone dan 151 hien tugne i néng v g chady
cit thans Qua teinho ndy nas saothen mot v gl doan Pan tien. do tiép xite vai Khong
khio var chat than bap pho oxy o khong khis Thue chat cua su hdp pho nay 1 mot qud
trinh how hoe co tow nhiet, Do do nhict do coa than duge nang cao. Sy nang cao nhict
do lam cham qua teinh hap pho oxy, Chinh didu do L dan (51 su ting nhiét do cnta
than 1én cao hon nma. Néw nhar nhict toa ra do can bang voi tugng nhiét phin tén vao
mot rrong xung quanh thi sy wing cae uder do tde 1ahien trong tr nong cua than
Khong xav ras Nhirng neu Tuong nhiet sinh ora veot guid luone nhict phan tan vio moj
trucng sung qoanh thi than s& dian dan néng fen va Kbt dat ot nhiet Jdo 131 han s o

the xav ra hidn tuong ur chiy,

Nhiet de chiiy cua man nhan hico than di chine bi oxy hod dae dong trong mot
khoang rat hep t+37CH VT dus than o Donet v Kuznet oo nbicr do bat didu chdy sau day:

l Nhan hi¢u than | Nhi¢t do chay ' Nhan hicu than T Nhiét do chay
T Coae s e X 350 360°C
Foo mmm e o ; e ]
OC i 3TA - R0C | Ava I . 15 - 3AC
K 305300 ='

Nhung khi bi oxy hoi. ohiet do wr chiy 181 han cua than thdp hon hicu. dao
dong trong khoang S0-1007°C.
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Hién twong tu boc chiy cia than ¢6 thé xay ra & trén mit, trong nhimg dong
than da khai thac hodc xay ra ngay dudi mat dat, trong cdc cong trinh khai thiac than,
tham chi ca & nhitng via khong ¢ cong trinh nao dio qua. Hién tuong (v chdy cd thé

Xdy ra vao nhitng thai gian khdc nhau, hién nay hoac qud khi dia chat xa xoi.

Hién tugng ty chay cta than ching nhitng 1am hao hut s6 lugng than di khai
thdae ciing nhu trit lugng than ¢on nam dudi ddt ma nhiéu khi gay ra nhitng vu chay
nguy hiém. Mat khac khi than wr chdy, bau khong khi cua né bi ddu doc vi khi CO,,
dac bi¢t 1a khi 50,, SO.... Nlreng khong phai chi té1 khi xdy ra hién tugng wr chay mdi
co nhitng tac hai. Ngay tir lic chua dat té1 nhiét do ty chdy thi hién tuong tu tang nhiét
do cua than ciing da din téi sy giam nhiét lugng chdy va kha nang luyén c¢Gc coa than.
Viduy, doi v&i mot vai foal than ¢ Donet, khi 1ty nung nong t61 50"C da xay ra su gidm
nhiét lrgng chay va chi can t61 36-38"C di mdt kha nang luyén cde. Do do. mot vin dé
dugce dat ra la phai tim bién phdp bdao quén t&t than di duge khai thiac, ciing nhu than
con nam dudi dat, trdnh hién tuong tr nung néng ciing nhu ty chdy cia than. G Viet
Nam hién tugng tu chdy clia than xay ra dién hinh & mo than Na Duong, tai day than tu

chdy, bdc khdi nghi ngdt, ngay tat ¢dc via da boc 16p phu dé chudn bi khai 1o thién.

Da iz rat [av, vin 160 wi quan diém cho ring pyrit ¢6 mit trong than la nguyén
nhan gay nén ty chdy than. Ngay nay da s0 cdc nhd nghién ciru da di tdi két luan la
pyrit khong cé ¥ nghia quy¢t dinh trong qud trinh tu nung néng va tu chay cua than. Su
that, nguytn nhan chu yvéu ctta hién tuong la qud trinh oxy hod cua chinh vat chat than.
Pyrit ¢é th¢ din 161 hién tugng tr nung néng vd 1 chdy cia than chi trong nhitg
trudong hop rat hiém. khi ma nd by oxy hod rat nhanh dé cho nhi¢t thodt ra khong kip
phan tin. Dicu kien quan trong nhit din tGi hién tugng v nong noéng va o chay cua
than 1a trang thdi bi dap vun coa than. O trang thdi nay, bé mat Gi¢p xuc gitra than va
oxy tang lén, do d¢ kha nang din 16t 1y nung ndéng va tu chdy ting I¢n. Nhung kha
nang dan tdi ty nung néng vi 1 chdy clda mol loal than mot khdc. Ngay ¢ cung mot
muc d¢ bién chat, nhitng loai than ¢é thanh phan thach hoc khdc nhau (hi c6 kha nang
Khdc nhau d6i vai hién tuong i nung nong va ty chiy. Do ¢6 cdu tric sot v do gion
cao nén fuzen ¢6 bé mit t&p xic vai khong khi 10n hon cdc kiéu than khic. Boi vay,
ngay d nhiét d6 thap né cling hap thu duoe mot lugng 16n oxy. V1 sy tang nhiét do lam
yéu qud trinh hap phu vd diy manh qud trinh oxy hod nén o nhimng nhi¢t do cao, vitren

va claren ¢é xu hudng bi oxy hod ldn hon fuzen. s&€ hadp phu duge mot luong oxy lén
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hon. Khac v&i than min ciy cdc than bin 1h6i va than tan sinh c6 kha nang hdp phu

oxy thip hon nhiéu.

Hién tirong tur chdy ¢d thé xay ra d6i véi than & bat k¥ giai doun bién chat nio.
k¢ cd antraxit, nhung than cé muc d¢ bign chat thap dé bi chdy hon. Dé chdy nhat la

than ndu, sav d6 I than lia dai va than khi.

Nhu da ndi. hién tugng tv chdy c6 lién guan truc ti¢p vdi do vun ndt cda than.
bor the no hay xay ra & cdc déng than di khai thic, & cdc tru bao v¢ bi ép vd hoac &
cdc dai ca ndt Kifn tao. Trong moi trudng hop, hién tugng tu chdy khong xay ra ngay
sau khi than bi dap vun va ¢é lndng khong khi théi téi ma phai trai qua mot then gian
nhat dinh. Khoang thoi gian nay lau hay chong 1a tiy mdi loai than khdc nhav. & cdc

dong than tir 4 161 40 ngay, trong céc cong trinh ngam tir 4 t6i 9 thing.

D31 v6i cde Toai than d¢ bi oxy hod v wr chdy, cdn phai c6 cic bién phdp ngan
ngira va bao quan t6t. Bao quan than dudi nude 1a mot bién phdp cd hi¢u qua nhat.
Truong hop phai bao quan lau dai hodc van chuvén di xa nhitng loai than dé bg vun thi
phuong phip déng bdanh 1a mot bien phdp t6i. Ngodi ra ¢6 thé ding cdc hod chat khéc
nhau dé lam giam hoac lam ngung qud trinh oxy hod than. Vi du, d¢ chang hién tugng
wr chdy trong than Na Duong. Trinh [ch vt Trin Manh Tri dé nghi ding chdat ham
bicacbonat canxi hoac diing nudc ngung clia qud trink luyén coc ctia chinh than Na

Duong.

Hi¢n tugng 1y chdy cda than & cdc tru bao vé bi ép v& hodac & cic dai ci nat
ki¢n tao thudng 12 nguyen nhan cia cde vu chiy ngdm. ma viéc chita chay hét siic kho
khan kéo dai hang thing. hang nam va tham chi khong thé chita néi. Cdc vu chdy nay
ciing gy ra hién doi di vay quanh, cdt k&1 ¢d miau do. di sét U'd nén hong hoac wrang
ra trong giéng nhu gach. Hoi khi cdc dd nay bi chay ra. tron véi cae manh dd vy
quanh, tao thanh mot loai dam k&t sam mau va co 16 hong giéng nhit dung nham ¢6 thé

dung cdc da bi nung hay 1am mot dau hieu tim kiém than.
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Chuong VIII
PHAN LOAI THAN

Do véu cau cia khoa hoe va st dung cong nghi¢p than da ndy sinh nhicu cdch
phin loai than khiac nhau. Nhung nhin chung, nhimg phian leal than hien nay duge xiyv
dung trén hai nguvén tic: mét mat phan loai dé phdi néu 1én duoe méi 1ién quan giira
nguon gdc va tinh chit, mat khdce phai thod man duoe cic yéu cau cong nghiép. Cho
dén nay, chua ¢ mot phan loai ngudn poc - cong nehiep nao xay dung dong thoi trén
ca hai nguyén tac nay duge cong nhin rong rii. Trdal lal, ¢d rat nhiéu phan loai duge
xay dung trén timg nguyeén e riéng biet, Bal vay hinh thanh hai kicu phan loai chinh

la phan loai theo ngudn goe vi phin loat cong nghiép.

VILI PIIAN LOAI THEO NGUON GOC CUA THAN

Phin loal nguon goc cua than 1d cich phan chia than thinb cic loai khde nhau
vé var Lign ban diuw vd thanh phan thach hoc, Nhuovay pha hico "nguén goc” o diy
khong chi lia vac licu ban dau dé tao nén than ma con la ket qua cudy cung cla gud

teinh bidn dol cite var Hew do g g doan tao than didu tien - giai doan than bin.

Mo treng nhitng ngirol Jau tien dut co s eho phan Toar ngudn goc coa than 1
H. Petonie, nhi co thye vat hoe ngudai Piee Dua vio vat bea ban dau viv didu kien bién
déi chinh, ong chia than Tam ha 1ap: than mion cay (humolity duge tao nen i thye vt
cao dang v than tin sinh (hptobiolity duoce tao nén e ¢ie thanh phin bén vimg nhal

ctra thire vat trong gt trinh phan huy v bich dofi.

Phan foat than ctta Potonte kKhi dem gidn, nhung cing do o rang va duee dung
lam ¢o s¢ cho (@ ca cae phan fow neudn goc sau ndyv, Phdt tricn nguyen tac phan loat
nay, Yuo AL Jemitsnpmkoy darn tren var lidu ban didu chra than o had nhém: nhém than
mun cav thumolit) €& nguén goc thie vat cao dang vi nhém than bun thoi (sapropelit)
duge thanh tao i thue vat ha dang. Dua vio didu kien iich tu v phan huy vat Licu ban
diu, ong chia nhdm thaanh cae 1dp. Nhom min cay thumohity dude chia thinh 1dp than

humit va 1ap than tan sinh (liptobioliti. con nhom than bim thai (sapropelitd duge chia
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lam hai 1dp: than biin théi thie sy (sapropelit) va than keo 1héi {saprocolit). Tiép theo,

d¢ phan chia 16p ra cdc kidu. Jemtsujnikov dua vio thanh phéan thach hoc ciia than.

Trong phan loai than cia G.1.. Xtadnikov (1933). theo ddc tinh vat liéu ban
dau, than duge chia thinh bén I16p: than bun théi, than mun cdy, than bun thoi - mun
cdy va than mun cay - ban théi. Khdc v6i phan loai than cia Yu. A, Jemtsujnikov, ong
dua vio phan loai cla minh ci tinh giai doan cda su bién déi vat {1éu hitu co (bang
VIILL).

Bdng VIII.1. Phdn loai than theo G.L. Xtadnikov

Ldp HI Lap IV
Dang than Lap 1 Lop I Than hén Than hén hop
khodng Than bun thoi | Than min cay | hop biun thai | mun cay - bin
- mun ciy thai
.. Bun théi dam | Than bin dam
A - Than bin Bitn thj Than bim kho n ol n ot
liy liy
: Bockhet bi Bockhet mi _
oc e - Than nau o (” mun Than nau
thoi cay
.. Than b
B - Than nau Bin thoi . Mn 1\n
. Camen mun cay théi - min -
Camen .
cly
By phi€n dau - - -
C - Than da_| - Than dd antraxit Than da Than da antraxit

Sau nay Ya. M. Tsernouxov (1955) dua ra mét phan loai than trén co s& vad licu
ban ddu, cdc qud trinh tich tu va bién d6i ching. Theo phin loai nay, than duoc chia
fam bén nhém: than min cdy, than tin sinh, than bun théi va than ¢6 neuén géc¢ hon
hop (bang VIIL.2).

Bdang VIL2. Phdin loai than theo Ya. M. Txernouxoy

Vat li¢u ban Than khoing
RN Da chiay hién dai :
dau ' Nhém Lap
() (2) (3) (4)

I. Antraxilit

" Thuc vat cao

. Than bun Than min cay 2. Fuzenolit
dang

3. Humitolit
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Bdng VIIL.2 (tiép theo)

(1) (2) (3 (4)
1. Sporonit
2. Cutinit

Than tan sinh

3. Rezinit

4. Suberinit

a . . .. }. Than bun théi
’{lgu&:%,;'l[ Bun thor Than buin thoi - —
: g 2. Than keo thoi
1. Than nira bun thoi
Vat ligu Than bun - bin théi | Than mon cay - bun thoi 5 Caneli
hén hop Biin thai - than mun | Than bin thoi - mun cay - Laneht

3. Gagatit

Ngoai nhitng phin loai dugc gi6i thiéu trén day, trong van lieu cling con xudt
hién nhiéu kidu phan loai nguén gdc khic nita, nhung vé co ban, gilta ching it co sy

khéc biet 16n.

VIIL2. PHAN LOAI CONG NGHIEP THAN

Phan loai cong nghiép than 1a dinh ra cdc nhédn hi¢u than (mic than) dua trén
cdc dac tinh k§ thuat vd cong nghé quan trong nhét cia than tu phién. M&i mdt nhin
hiéu than bao gém méot nhém than ¢é didc tinh k¥ thudt - cong nghé gidng nhau hedac

gdn giéng nhau.

Céc théng s& co ban dé phan loai than ciia bao gém: ham lugng chat bdc, ham
lugng cacbon, chi s& déo, do thieu két, kiéu c6c nung trong chén, nhiét lugng chdy cla
nhién liéu, 46 am ty nhién ... cdc nhom chi tiéu nay phan dnh co ban chédt lugng than:

muc do bién chat; do thiéu k&t cde tinh chat ky thuat clia than.

Trong hé thdng phan loai ngudn gdc cong nghiép cua than, cing vdi cac thong
s6 trén, con st dung chi tiéu phan xa cha vitrinit (ciing la chi tieu bién chat) va thanb

phin thach hoc clia than dé phan loai than.

Phan tich hé théng phan loai than clia cdc qudc gia cho thay cdc phan loal nay
chi ¢6 thé dp dung cho timg nudc, tham chi cho ting mo riéng bigt, vi vay khong thé
x&p ngang than cla cdc nhém tuong dng 9§ cac bang phan Joai clia céic nudc khdc nhau,
boi vi ¢o su khdc nhau cia cdc thong s6 dp dung cho bang phan loai, cling nhu phuong
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phdp x4&c dinh chiing va mdce d¢ phan dinh mac, 16p hoac nhém than. Ngay ¢i cdc hé
thong phan loai trong dé sir dung cdc h¢ thdng phan loai giéng nhau ciing ¢6 su khac

nhau vé s& 16p than vi ranb gioi phan dinh gifta chiing.

Cédc hé thong phan loai cong nghi¢p than hién hanh & cdc nude khai thdc than

chi y&u ¢ thé gop thanh hai nhém kicu chinh.
VIII.2.1. Nhém phan loai kiéun [

Trong h¢ thong phan loai ngudn gde - cong nghiép cna Lién Xo (ci) (FOCT
25543 - 82), than nau duge phan chia chi tiét thanh cdc phy nhom theo ham luong céc

thinh phan virrinit va fuzinit cua than.

Theo.hé¢ théng phan loai than nau Quéc (¢, duge thong qua tai Uy ban vé Than
ciia Cong dong Kinh t& Chau Au - (OOH) nam 1957 vi heé théng phan loai than nau
cia Ba Lan, than nan duge chia thanh 6 16p vad 5 nhém theo cde chr ticu d0 Am cha
nhién liéu khong tro (W) vi hiéu xudt nhua coa nhién li¢u kho, khong tro { Bang
VI3 va VII1.4)

Bang VIHI.3. Plhan loai than ndu Quoc 16 (1957)

s Thong so
56 hiéu . . . :
) cua nhom; S0 mia hi¢u than
nhom L
T, ", %
40 > 25 1040 1140 1240 1340 1440 1540
30 20 - 25 1030 1130 1230 1330 1430 1530
20 15-20 1020 1120 1220 1320 1420 1520
1O 10 - 15 1010 1110 1210 1310 1410 1510
00 < 10 1000 1100 1200 1300 1400 1500
S8 mi hieu 1dp 1o 11 12 t3 14 L3
Thong s& Tir 20 a0 40 50 60
L Pén 20 30 40 50 60 70
Waf, %
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Bdng VIII.4. Phdn loai than nin cia Ba Lan

P6 am trong than mdi khai thac
O dang nguyén Ji¢u khong tro S6 ma hiéu | S6 ma cta cic kiéu than
W, %
< 20 b 14 13 12 11 10
20 30 2 24 |23 122 |21 |20
30 - 40 3 34 33 32 31 30
40 - 50 4 a6 143 |42 |41 a0
50 - 60 5 54 53 52 51 50
60 - 70 6 64 63 62 a1 60
SO mad hi¢u 4 3 2 1 0
11iéu sudt nhya ban céc hod Tu > 25 20 15 10 0
(Tskd") Dén 25 20 15 10

Trong phan loai c¢tia Cong hoa Lién bang Déc (FRG), than nau duge chia thanh
hai loai: than nav mém, than nau cimng (gém than nidu cing md va than nau cimg dnh),

xem bang VIILS.

Bdng VIILS. Phan loqi than ndw ciia FRG

Loai than wY, % c, o Q*', keal/kg

Than nau mém 35-75 61 -71 < 4000

Than nau cing
- Ma 25-35 4000 - 53500
- Anh < 25 71-77 5500 - 7000

Thong 58 bo sung dé phéin chia than gdy (T) va antraxit (A) ta nhiét lugng chiy
Q™' = 35 16MI/kg (8400 keal/kg).

Tir nam 1984, & Lien X6 (c@) va Lién bang Nga hién nay da dua vao su dung
phan loai than theco cdc thong s6 ngudn goc va cong nghe (I'OCT - 25543 - 82) la phan
loai than théng nhat. Trong h¢ théng phan loai nay. dya vao tri 86 trung binh cua céc
chi ticu phan xa cia vitrinit (Ro}, nhiét lugng ¢hdy cua nhién hi¢u im khong tro (Q™)
vd ham luong chat bae V' than dugce chia thanh than nau, than dd va antraxit (bang
VII.O).
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Bdng VIIL6. Cdc loai than

Loai than Ro, % quf (MJ/kg) V(iuf, %
Niu < 0,6 < 24
B 0.4 -2739 224 >9
Antraxit > 2,39 - <0

VIIL7- Ma hié¢u biéu thi I6p @ tr1 6 Ro (%) x 10) va 5

Theo cdc dac diém nguén géc, than duge chia thanh 17 16p theo tri 56 Ro {bang

hang theo him luong thanh phan

fuzinit coa than sach (khong ldn dat dd) - YOK% (bang VIIL.&): Ma hiéu biéu thi hang
0,1 gid tri OK%).

Bdng VIII 7. Cdc I6p than

Lop R, (tir - dén) Lép R, (tir - dén)
02 < 0,30 14 1,30 - 1,49
03 0,30 - 0,39 16 1,50 - 1,74
04 0,40 - 0,49 19 1,75 - 1,99
06 0,50 - 0,64 22 2,00 - 2,39
07 0,65 -0.74 27 2.40 - 2,99
08 0,75 - 0,84 33 3,00 - 3.59
09 0,85 - 0.99 40 3,60 - 4,49
11 1,00 - 1,14 60 > 4,50
12 1,25-1,29

Bdng VIILS. Cic hang than

Hang YOK, % (tir - dén)
/ =20
i 3- 21 - 35
4 36 - 50
6 51 -65
& | > 638
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Bing VIIL9. Céc kifu than niu

Kiéu than welma gy,
20 <30
30 30 - 45
40 > 45 4




Theo cdc chi tiéu hod hoc v cong nghé, than dugc chia thinh 15 ki€u: Than
nau - 3 kiéu theo do am 16n nhat cva nhién lien khong wrong W™ (bang VIIL9: Ma
hiéw bidu thi kifu, tri s6 trung binh cia W™ theo ki¢u): Than dd - 9 kicu theo tri 8¢

V4 (bang VI 10 Ma hicu bidu thi kidu: tri 86 trung binh cta Vdal theo Kicu).

Bdng VIIIIO. Cde kidu than dd

Kidu | Vdas. % (tw - dén) | Kién Vdas, % (tir - dén)
42 > 40 23 22 -25
_________ 37 T T35 50 19 Ty702
32 30 -35 15 13 -17
20 2730 | 10 I -13
26 aso27 T

. . . y - Lo Sula .
Antraxit duoge chia thanh ba kiéu theo lugng chdt bée thé tich V| " (bang.

VI L: M bidu thi Kidu : 001 gid Ui trung binh cta V™ cm'/g).

Bdang VIIL11. Cdac kiéw antraxit Bdng VIII.12. Cic phu kidu than ndu
Kiéu V. (- dén) | Phu kién T4 % (tir - dén)
24 27 > 25
16 100 - 200 3  50.2s |
""""""""" 13 W-1s
US ________ g 10 _______________

Than nau duoc chia thinh 3 phu kiéu theo higu sudl nhya bin coc hod TV
(bang VIIT.12), than dd - thanh 8 phu kié¢u theo do thig¢u ket duge dinh gid theo hé day
19p déo Y doi véi than thidu k&t 16t va chi s6 Roga RI d6i vdi than thieu k€t kém (bing
VIIL.13). antraxit - thanh 6 phu kiéu theo chi s6 di hudng phan xa cua vitrimit - AR
(bang VIIL 14).
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Bdng VIIL.13. Cdc phu kicu than dd Bdng VHI.I4. Cdc phu kiéu antraxit

Phu kiéu Y (mm) RI Phu kiéu AR, % (tir - dén)
29 226 - 25 < 33
23 22 - 25 - 35 | 35 - 40
19 8- 21 a5 0-50
L5 13 -— 17 . 55 50 - Q:JO

.“ll - 10 -"l:_’- ------ T 05 ----- 60 - 70

07 ()- 9 75 | > 70
01 | <6 ” =13

M&i loai than duge bidu thi bing ma hiéu 7 chit s6: Hai 56 ddu chi dp. s6 tha

ba - hang, s& thit 4 va S - kicu, 6 thit 6 va 7 - phu kiéu than.

Theo cdc tinh chat cong nghé, than duge chia thanh cic méic, nhom, phu nhém

cong aghé.

Céc s6 ma hi¢u mdc, nhém va phy shém duge thiét lap cho ting via than. mé

than hodc viing than cu thé,

Mot trong nhimg kidu phan loai ¢cong nghiép than cta Lién X6 (cit) da va dang
dugc su dung rong rdi d¢ phan chia nhan hi¢u than & Viét Nam 13 phan loi cong
nghiép than theo I'OCT 8180 - 75 (bang VIIL.15).

Theo he thong phin loai than cong nghigp cia Trung Qudc. thi than duge chia
lam 10 loai 16n, phan chia chi tiét dya trén cdc thong s6 phan loai chinh 14 chat bac va
bé day 16p déo ( bang VIII.16).

Trong phin loai than cua Anh, dua vio cdc chi tigu: do am, ham lugng cacbon,
ham lugng hydro, chat béc, nhiét luong chay vii do thieu két, than duoc chia thanh 8

nhom. Ranh gidi gifta antraxit v than dé o Vdaf = 9,5% (bang VIIL.18).
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Bdng VII.15. Phdn loai cong nghiép than dd cia Lién x6 (cii)

(I'OCT 8180 - 75)

Mic than Nhém k+
— —— hoat Ve g Y, mm (RI)
Tén goi Ky hitu :
Lura dai A - > 35 6
" e 6-10
Khi I’ =35 —_—
1, 11 - 25
o I Ke 6-10
Khi md "X e 27-35 _—
I" Xy, 11-16
Kz 17 - 20
Ma K — 27 - 35 —
1 MKy 221
. Kz 2 21
Luyén cit K 18 - 27
Kis {4 - 20
_ ) _ ocC, 6-13
Ngheo thieu ket oc oc 14 - 22 "*6_-_”
<6 (=213
Gay T - g - 17 (< 13)
i —

Bang VIIL16. Phdn loqi cong nghiép than cita Trung Quoc

Loai lon Loai nho ] Thong so phan loai
{1 (2) (3) 4 i) (5
. ) L _ , o Chat bou i
Tén goi K¥ hic¢u I'¢n goi Ky hitu N Y.mm
Than
khong A - - 0-10 -
khoi _
Th A T > 10- 20 0
an gay - - .
o (dang bot}
Y . O (thanh
Than nira e Than nira dinh 1 nc > 14-20 Khoi) - 8
dinh B
Than ntra dink 2 ne:2 > 14 -20 =8 - |1
Than céc K Than giy cac N >14-18 | >12-25 |




Bang VIH 16 (tiép theo)

(2) (3) (4 (5) 1 (6)
Than chinh coc K > 18-23 > 13-25
| Than ¢oc¢ nhiét K > 20 - 25 >8-12
Thuan coc ma | KK > 206 - 30 >8-14
Than cde m 2 HKK?2 > 26 - 30 > 14 -25
Than ma t Kl > 25 - 37 >25-130
| Than md 2 K2 >25- 37 > 30
I Than mo HK Than md coc 1 KX1 < 25 > 25 - 30
Than m& cde 2 KX2 < 25 > 30 .
| | Than m& khi K > 17 > 25
! Than khi md | KM >30-37 | >9-14
Than khi ma 2 Ki2 > 30 - 37 >14-25
Than khi r ‘_'i‘llun khi 1 ! > 37 >8-9
Thun khi 2 2 > 37 >9-14 |
Than khi 3 M3 > 37 > 14 -25
0 (thanh
Than dinh bot 1 CC, > 20 - 28 B
Than khaiy - 8
CC
dinh bt o ¢ (thanh
Than dinh bot 2 CC, > 36 - 37 .
. khoi) -9
Than
_ ) (thanh
khong 11C - > 20 - 37 B
kho)
dinh | | _
Than lira
I - - > 37 0-5
dai )
Than nau _5 - - > 40 -
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Bdng VIILI7. Phan loai cong nghiép than ciia Ba Lan

Thong s8 phan loai

56 ma .
Méc than _ Chi s6 nd Q™
hiéu v g RI MI/kg
b, % keal/kg
Lira dai 31,1 > 28 <3 = 7400 = 30,98
31,2 > 28 <5 > 7400 > 30,98
Khi - lita 32,1 > 28 5-20 Khong quy
dai 32,2 20 - 45 dinh
Khi 33 > 28 45 - 55
Khi - céc 34 > 28 35 > 30
'Cdc octo 351 26 - 31 >0 Khong Khong
352 200- 208 45 >0 quy quy
dinh dinh
Céc meta 36 14 - 20
Coce semi 37 14 - 28 25
Than dang 38 - 14 -28 <5 Khéng quy
dinh -
Antraxit 4] 1 0
Antraxit 42 0-14 0
3410
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VI1L.2.2. Phan loai kieu IT

0 My, Canada, Nam Phi... st dung ki€u phan loai than thanh bén loai: licnhit,
than & bitum, than bitum va antraxit. Cic thong sO phan loai than gdm ¢ chdt boc,
ham lugng cacbon lién k€1, nhiét lugng chdy va kha nang luyén cOc cua than. Dién
hinh cho phan loai ki¢u nay la phan loai than clia M¥ vi Canada (ASTMD 388 - 64)
(bang VIIL.19).

Theo bang phan loai nay, than duge chia thanh 4 i&p, 13 nhém. Ranh gid gitra
antraxit va than bitum duoc chdp nhan ¢ ham lugng chdy boc 14% va ham luong
cacbon lien k&t (O = 10C-V-A) - 86%, giira than bitum va & bitum theo nhiét luong
chdy cao cta nhién ligu dm. khong tro - 26,75MI/kg (6389kcal/kg). Nhu vay, antraxit
cha MJ gin tuong duong véi antraxit va than gdy cta cdc nudc Chau Au, than bitum
twong duong véi than dd thicu k&t (tir than khi (T) dé€n than nghéo thiéu két (CC) cha
Lién X6 c@). Than & bitum tuong duong véi than lira dai va mot phdn than nau b, ¢on

than licnhit tuong duong véi than ndu b, va b, cua Lién X6 ci.

Bdng VIII.19. Phan logi than ciia M§ va Canada (ASTM D388 - 64)

v C. G LS Nho tc do bién chi Q" |
% , Gt ap 1om, mire do bién chat keal/ks l MI/ke
2 98 | Antraxit 1. Meta antraxit
g —— 02 2 Antraxit . .

(h 3‘1521:1?}:11traxil Khéng quy _Q;nh tieu
14 86 4. Vi chit bée thap chuan
22 98 Than bit 5. Vi chat boc TB
3] —69 ‘”‘(2)‘ UM eV ai chat boc cao A 7778 32.56
7. Vi chit bdc cao B 7222 20,23
8. V&i chat boc cao C 6389 26,74
Than  bi 9.A(3) 5833 24,42
:":“ “m‘ " 1 10.B 5278 22,00
um 11.C 4611 19,30
. 12, Licnhit A
N M 5
[.icnhit 13 Licnhit B 3500 14,6

Ghi chi: 1) Khong thiéu kéL
2) Thudng thiéu k&t

3) N&u thiéu k&€t thi thudéc nhém bitum C.
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Phan loai cua Ba Lan: Trong hé théng phan ioai than d4 va antraxit cta Ba Lan,
than dd dugc chia thanh 8 mdc (s6 ma hiéu tir 31 dén 38). antraxit thanh 2 méc (s8¢ mi
higu 41 vd 42) dira theo cdc chi tigu : ham lugng chat boe (V™' %), chi s& Roga (RI),
do no trong mdy do do nd (b) vi nhiét lugng chiy tinh v8i nhién lieu 4m, khang tro
(Qs™) (bang VIII.I 7).

VIIL.2.3. Du thao bang phan loai than Viét Nam (Theo Nguyén Tié€n Bao va
Nguyén Van Cin, nam 2000

a. Phan chia ede nhiém chinh

Tuy theo mite d¢ bi€n chat, than Viét Nam ¢6 thé chia thinh ba nhém chinh
sat:

- Than linhit (ky hiéu L): Tuong ang than nau theo cdch goi trude day.

- Than bitum (ky hi¢u B): Tuong émg nhu “than dd” theo cich goi trong bang
phén loai ctia Lién X6 cd, hay c¢on goi 1a nhém than md luyén céc.

- Than antraxit (ky hi¢u A): Bao g6m cdc nhém than gay (T), than bén antraxit

b Phan chia cde pha nhém

- Nhém than linhit chia lam ba phu nhém nhir sau:

+ Phu nhom 11 ky hi¢u L, gén tuong {mg vdi ky hiéu than nau, ky hidu B, trudc
+ Phu nhém 2: ky hi¢u 1., gin tvong iing vdi k¥ hiéu than nau, ky hiéu B, trudc

+ Phu nhdm 3: ky hi¢u L; gan tvong ¥ng véi ky hi¢u than nau, ky hiéu b, va [
truede day.

- Nhom than bitum chia ldm hai phu nhém:

+ Phu nhém I: ky hi¢u B, gin tuong dng nhyv than khi (T") vi m& ( X) trude
day.

+ Phu nhém 20 ky hiéu B, gan tuong idng nhu than céc md (K X) va coc K
trude day.

- Nhom than antraxit chia Iaim bon phu nhém:

+ Phy nhém 1: k¥ hidu A, trong tng véi cdc nhdm than giy (1) vi bin antraxit
nhom (TTA ).

+ Phy nhom 2: ky hiéu A, tuong Wng véi phy nhém bdn antraxit (TTA,) v
antraxit (A,).

+ Phu nhom 3: ky hi¢u A, tuong ing v&i phy nhom antraxit {A,) va (A4).

+ Phu nhom 4: ky hi¢u A, tuong ting v6i phy nhom antraxit (A,) irude day.
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Chuong IX

TRAM TiCH CHGA THAN VA CAC VIA THAN
VAI NET VE THAN VIET NAM

IX.1. TRAM TiCH CHUA THAN

IX.1.1. Pac diém thach hoc cta tram tich chia than

Ciic tram tich chita than bao gém cht y&u 1a cdc thanh tac luc nguyén, chiing
xen K€ nhau mot cach don diéu, khi thi cho yé€u 1a nhitng vat liéu hat min nhu sét, khi
thi nhitng vat li¢u tho hon nhu cit, s61 va ¢6 khi cd cuoi nita. TV 1¢ giita cdc thanh phin
min (s¢1, bot) so véi cdc thanh phin thd duge xdc dinh 14 3:1 (Duff vh Walton, 1962).
béi khi. ¢ mot s6 ting chira than ven bién cing thiy cdc phan 1&p mdng di cacbonat

ma chu yéu la dd voi.

a. Cudi kéi: Nhin chung, trong tram tich chira than cuoi két chiém mot luong
khong nhiéu lam. Tuy nhién trong mot s& truong hop, cudi két phit trién rat rong rii.
Vi du, trong trdm tich chifa than cia bé than dong bac Bac Bo, ngoai cic Iép cusi day
vai chue mét xen k& gifta cdc via than, ¢6 nhitng tdng cudi day vai ba tram mét. Cudi

k€t ¢ mot gid tri diu tang 1dn, vi chiing phan dnh cdc giai doan trong tram tich.

h. Sdi kér: Chiing thuong di doi v6i cuoi két, ciing nhu véi cdt k&t hat the. Soi

phd bi€n rong rii trong céc bé than thanh tao d trude nii.

¢ Cdt kér: 1A mét trong cdc thanh phian pho bién nhat cia tram tich chira than.
O mot s§ bé than. cit két chiém 161 40-50% khai lugng tram tich vo ¢o. Nhin chung,
cdt k€t cua tram tich chira than tuong d81 don diéu. Theo thianh phan thach hoc, chil
y&u L& thach anh va cat k€t acko. 16 lya chon kém, trong cdt két thudng chira cdc manh
dd s¢ét ctia chinh tdng chira than. cdc doan than cdy hodc canh ciy bi khodng hod, cdc
manh than vun. Hién tugng phan 16p xién khd pho bién.

d. Bor ket C6 mat khap noi. Bot k€t thudng tao thanh cdc !'ép mong nam trén
hoac dudi via than, hay xen k& véi cde 16p dd hat the hon. Bot két kha phé bién nhumg
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it khi tao thanh 18p ¢ bé day 1dn. Bot két thudng c¢é mau sdm do chia nhidu di tich

hitu co.

e. Sét ké1: Trong cdc (rdm tich chia than kiéu dia mang, sét chi€m mot ty le
khd 16n, doi khi dat t6i 80% téng bé day trdm tich bé. Nhung trong cdc trdm tich chda
than kiéu nén lat hiau nhu khong ¢6 céc loai sét dién hinh. Khi sét két tao thanh 1&p cé
bé day .l(')'ﬂ, thutrag khong thay rd phan 16p. Thudng thdy sét két ¢ tru vi mdi cla via
than nhung & tru phé bi¢n hon.

J- Cacbonar: Noi chung, cacbonat ]a thanh phdn higm cla trdm tich chia than.
D6 chu y€u 1a cdc dd vai chira sét thanh tao trong diéu kién nudec néng ¢é ngudn goc
sinh vat. Cacbonat thuong tao thanh cdc thfu kinh hoac phan lép moéng kha én dinh.
Dot khi cacbonat nam tryc ti€p trén mdi cdc via than. Khu vuc phia tay cia bé than
dong bac Bac Bo, trong trdm tich chira than kha phé bién cdc thanh tao voi nay. Ngoai
ra trong tram tich chita than cdn kh& phd bién siderit dusi dang két hach hodc than
kinh. D61 khi, cdc thanh tao siderit nay duge gid tri vé mat kinh (€.

DPic trung cia cdc thanh phdn thach hoc trén day 1a chiing xen k€ nhau mot
cich don diéu, thudng cdc dd ¢é d6 hat gn nhau. Hién twgng "nhdy vot” vé d6 hat
thuong thiy gitta cudi k&t hoac soi két véi cdc thanh tao hat min (sét - bét k&) nim
duéi.

Tuy vé& mat thach hoc thudng don diéu, nhung da s6 cdc trdm tich chita than la
nhitng thanh tao da tudng. Ngoai cic tudng ddm ldy, hd con cd cac tudng bién va luc
dia. Khi nghién ctu cdc dic diém cdu tric cha ting tram tich nhiém vy clta nha dia
chat ia phai lap lai diévu kién thanh tao cha ching va do d6 xdac dinh duoc trién vong
cua do chia than, quy ludt phan bé than vi quyct dinh phuong hudng diing dan cho
cong tde tim ki€m tham do. D€ hoin thanh duoc nhiém vu trén day phai nghién clu

diéu kién thanh tao chia cde trdm tich chia than.

IX.1.2. Cac dau hiéu tram tich va ¥ nghia cia ching trong viéc xac dinh

diéu Kién thanh tao

Theo G. A. Ivanov, c6 thé phan chia mat cich quy uéc cde ddu higu nguén géc
cua trdm tich chda than thanh hai nhém: nhém cdc ddu hién tudng da vd nhém cdc diu

hiéu dia ki€n tao.

Cic dau hiéu tudng dd phan 4nh mdi quan hé qua lai cia cdc diéu kién dia 1y tw
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nhién khi thanh tao tram tich: dia hinh, khi hau, sinh vat, dé¢ min, d6 xa bd, dac tinh
thuy luc clia moi truting... Con cdc ddu hiéu dia kién tao thé hien & cdc dang chuyén
dong cna vo Trai bat.

a. Thanh phdn d¢ hat tram tich

Kich thudc cha hat bay 13 thinh phdan d¢ hat cha trdm tich thé hién kha dung
dén diéu kién thuy luc cla méi trudng trdm tich, né 1a mot trong nhitng ddu hiéu cho
yéu nhat gidp ta xdc dinh diéu kién 1udng dd cua cdc thanh tao tram tich. Nhitng vat
li¢u min nhu sét, bot chi cé thé lang dong trong hoan canh nude tuong d6i yén tinh,
ngugc lai, cac vat li¢u tho hon (cat, séi, cudi) co thé ling dong trong diéu kién nudc
chdy manh hodc séng to. Nhu vay, su phan b6 do hat cta trdm tich khong phai 13 ngau
nhién ma tuin theo nhilng quy ludt nhdt dinh, thy thudc vao muc d¢ hoat doéng cha madi
trudsng trdm tich. Do d6, gitta thanh phan do hat cda trim tich va tudéng dd ¢6 mot mai
lién quan chat ché. Trong mot mat cit dia chat, ta thay cdc 16p da tram tich vd&i thanh
phdn do hat khdc nhau, xen k& nhau theo mot quy luat nhat dinh. Chinh su xen ké co
quy luat nay chia cdc 16p dd rdm tich phén dnh sy thay th€ c¢d quy luat ciua cdc tudng
dd (hinh IX.1). Nhu vay, su thay doi thanh phin d6 hat trong mat cat tram tich ¢é mot
vai trd quan trong trong viéc tim hiéu sy thay déi didu kién cha méi trudng tich ty trdm
tich.

b. Tinh phdn lop nguyén sinh caa dd trdam tich

Dua vao hinh dang tu nhién ciia cac kiéu phan 16p séng va phan [6p-song xién
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Hinh IX.1. Cdic kidu phdn lép co ban: I - phan 1op ngang déu; 2 - phdn I6p ngang
khong déu; 3 - phdn lop xién ciing hwong: 4 - phan 16p xién khde huong;
5 - phan lép séng déu; 6 - phan l6p séng dang thdu kinh,
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M&i mot kidu phan 16p dic trung cho mot moi trudng véi tinh chat thuy luc xdc
dinh. Khi nghién ciru thinh phan d¢ hat cla tram tich ta c6 thé bist duoc cudng do
hoat dong clia méi trudng, nhung ta chua thé biét tinh chal cta hoat dong d6. Dac diém
cha cic ki€u phan 16p s& bd sung cho 1a nhitng thigu s6t dd. N¢u phan 16p ngang dac
trimg cho moi trudng twong doi yén tinh. phan 16p xien hinh thanh do sy tac dong cla
dong chay, phan 16p séng Ja do tac dong clia séng vh phan 16p sépg xién duge hinh
thanh trong moi trudng nude chdy va séng manh. C6 kh4 nhiéu nhitng nghién c@
chuyén dé vé diéu kién hinh thanh cfia cac kiéu phan 18p. Hién nhién, d6 1a do tam

quan trong cla nd trong viéc Xac dinh tuéng da.
c. Cde di tich sinh vdt va két hach

Di tich cdc dong vat khong xuong séng cé mot gid tri dac biét 1dn trong viéc
X4c dinh do min cia nude va hoan canh tudng da. Madi loai sinh vat séong va thich nght
v&i nhimg diéu kién nhit dinh vé do man, nhiét do. d6 sau, dac tinh thuy lyc cha moi
trudng... doi khi, ching lai doi hoi nhing diéu kien d6 rat khat kKhe. Sy bao 10n nhiing
di tich cha ching <é 12 nhitng ddu higu 16t gidp ta xdc dinh ¢6 sinh thdi. Nhung cac
trAm tich chta than thudng nghio hod da dong val. Nguoge lai, cdc hod dd thuc vt rat
phong pha. Gid tri gidin dinh tudng dd cua hod dd thue vat tuy kém xa cidc hod da dong
vat nhung chiing muc nao 46 uo cling gilp ta suy luan vé€ mic d¢ gin bir cua cdc thanh
120 trAm tich. Su phong pht va do bdo (én 16t clia cac di tich thye vat, dic bigt la cia ld
cay. chimg minh réng nhing trém tich chira ching duge thanh tac 6 gan by va trong
didu kién moi trudng d&i yén tinh. Nguge lai, & nhitng noi xa by hoat dong thuy luc
manh thi trong nhing trém tich thanh tae tai d6 rit khé tim thdy di tich thuc vat va néu

¢6 thi cfing chi 12 nhimg vat li¢u tho, bao ton xdu.

Trong cdc trdm tich chida than, rit phd bién cdc loai k&t hach khdc nhau, chilt
y&u 12 céc loai cacbhonat. Chinh nhitng k&t hach nay 1a bidu hién cu thé coa diéu kién
dia hod cha moi trudng trdm lich. (3 nhiéu bé than trén theé gidi ngudi ta da tim ra
nhitng quy luat nhat dinh trong sy phan b va thanh phip khodng vat cia k&t hach
frong cac mat cit trim tich. Thong thudng, cing xa ba, 1y s6 Ca/Fe cang 16n va ngugc
lai, cang gdn via than k€t hach s4t cang nhiéu. C6 thé sir dung quy ludt bign doi thanh

phan két hach trong mat cit dia tang dé ndi via va so sdnh dia tang.
d. Thit v cua cdc l1op
Sy thay déi clia ¢ac 16p dd c6 thanh phin do hat khdc nhau ching to mot cach
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chac chin su thay doi hoat dong thuv luc ciia moi trudng, déng thoi néd cing néu lén sy
thay déi cia mot tudng did nay bing mot twéng dd khdc veé bén nd. Tha wy sap x&p coa
cdc Idp da (hoac cha cdc tudng da) phan dnh cic chuyén dong dao dong cia vo Trdi
Pat. Khi vo Trai Dat 1in chim ta thdy cdc tudng dd sip x&p theo thit o bicn tidn, Khi
vo Trii Dat nang 1én, ching sip x&p theo thit ty bién fui. Chinh cdc thd tr bat buge ay
clia céc 1ép 1a mot dau hicu dia Kién tao quan trong nhdl. néu 1én phuong hudng cua

chuyén dong dao dong.

IX.2. VIA THAN

Via than 12 noi tich tu cua than duge gidi han bing hal mat trong doi song song
ahau, mot mat duse goi 1 tru, mat mit duge goi 1 mdi (hay con goi la vach). Via than
I3 mot thanh vien cua tram tich chia than. Ranh gidi cha via than va d& vdy quanh
thudng 13 rd rang, chi doi khi mai thaly chuyén tidp dan qua cic loai dd chifa than nhu

sét than, than chia sét. .
[X.2.1. Tru, mai vi cic 16p da Kep trong via than

Pai da so truting hop, tru. mai va cde 1op di kep irong than dirge o nén tr cac
loai dd hat min. Ri¢ng mdi ctia via than, thainh phin do hat ¢é 1he thay doi ¢ mot pham
vi rong hon. Cie da thuong gap 13 sét - bot kSt cat k&t cting ¢6 the gap ca cudi ket vi
irong nhitmg trudng hop hicm ca dd vor Tinh chdt phan 1dp cha dd mdr thudng ro rang
hon. trong khi & tru thudng gap cdu tao Khéi, can tao dom vi doi khi con bao tén h¢
thong ré cla thue vat. R hidm gap di cachonal & try cua via than vi ncu gap thi cling
chi gap trong truong hop mai cung la di cachonat.

Cic 16p dd kep ¢6 bé day rat khice nhau. C6 the coi v6 [a tru cia phan Idp than
trén hodc 134 mdil cua phan 16p than dudi. Boi vay nd vira mang dac tinh clia mdi vira
mang dac tinh cua tru via than.

1X.2.2. Ciu trice cva via than

Ty theo su 6 mat hay kKhong cta cdc 1dp da kep trong via than ma nguh fa
chia ra via ¢é cdu trac phie tap hay don gian. Via phite tap ¢6 thé 1rd thanh via don
pian v nguoc b, via don gidn ¢6 thé trd thanh via plare tap do hién tuong phin nhanh

thinh IX.2). Cong nén fuu v rdng. (rong mot via than phiac tap. cic 16p di kep chia via
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than thanh nhiéu phan

via, nhung bao gio bé day
cua 16p dd kep ciing nho

hon bé day cha phan via

than. Truong hop da kep
c6 bé day vuot qua bé day
cua phan via taan thi phai

tach thanh hai hoac nhiéu

via doc lap.

Hinh IX.2. S do phan nhanh via. L

Tuy theo so l1op da
kep, ngudi ta chia via
phiic tzp thanh via tuong déi phitc tap (gém 1-2 16p dd kep), via phitc tap (gé6m trén 2
I6p dd kep) va via rat phic tap (trén 4 16p da kep).

Trong mot via than don gian hoac trong mot phan via than c¢6 thé bao gém

nhiéu 16p than thuoc nhtng loai hinh nguén géc khdc nhau.
IX.2.3. Chiéu day, chiéu dai va hinh dang via

Cac via than ¢6 bé day rat khdc nhau, tir vii mm t6i hang chuc mét tham chi cé
khi t6i 200 - 300m. Tuy theo bé day ngudi ta chia ra via mong (dudi 1,3m), via day
trung binh (1,3 - 3,5m) va via dav (trén 3,5m). D& xic dinh duge bé day t6i thiéu cha
via than ¢6 1¢i cho cong tac khai théc, nguoi ta dua vao hoan canh khai thdc cua timg
mo cu thé ma dinh ra bé day cong tic va bé day khong cong tic. Vi du: Psi véi mo
Hang Mon (Tay Béc) chiéu day via t6i thiéu duoc quy dinh 13 0,45m. trong khi dé déi

v6i hdu hét cic mo viung Quéang Ninh duge quy dinh la 0,8m.

Chi€u dai cia via than ciing rat khac nhau, tir vai mét, vai chuc mét cho ta6i
hang tram kilomet.

Tuy theo quan hé tuong doi giita bé day va chiéu dai cha via than ma né co
nhiing hinh dang khdc nhau. Thong thuong ta ¢6 via dang I6p khi bé day tuong déi 6n
dinh & mot khoang cach 16n, via daﬁng thau kinh, via dang 6... khi via bi vit nhon
nhanh chong.

Tuy theo mirc do 6n dinh ctia via than ma nguoi ta chia ra:
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a. Via on dinh: 1a via duy tri duoc trén toan bo dién tich vé bé day, cau tric va chat

luong than.
b. Via tuong ddi on dinh: dac trung l1a ¢6 su thay doi bé day, cau tric va chat luong
than (v6i diéu kién 1a su bi€n doi nay khong vuot ra ngoai pham vi can déi).
¢. Via khong on dinh: dac trung la c6 su giam rat 16n vé bé day, cdu tric va chat
lugng, vugt ra ngoai pham vi can doi.

Khi theo ddi cédc via than trong toan ving, thuong thdy pho bién hién tugng vat

nhon va phan nhdanh via. Hinh dang phan nhdnh va vdt nhon via rdat khac nhau (hinh
IX.3).

A2 A3 A1
Vi
1
VI
VIII
[l

IX

Hinh IX.3. Cdc kiéu phan nhanh via than.

IX.2.4. Vat chat khoang trong cac via than

Trong cdc via than, ngoai cdc lop dda kep con gap cdc vat chat khodang khac
nhau: cudi, soi, két hach, cdac khodng vat phan tan, cac khodng vat nam trong cdc khe
nit cha than... Ding trén quan diém nguén gdc ¢6 thé chia cdc vat chat khodng trong

than 1am hai nhom: dong sinh va hau sinh.

Khodng vat déng sinh 12 cdc khodng vat thanh tao dong thoi véi than. Dua trén
cdch thanh tao khoang vat nay cdc nha nghién ciru khoang vat dong sinh lam hai loai.

Mot loai la cdc khodng vat duge nudc hoac do gié van chuyén dén dam than bun trong
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thn gian e than, Con mdt loar m& duge thanh tao tir dung dich that hoac dung dich
keo trong eial doan (hinh (ao than bin. Su phin chia cdc khedng vat dong sinh ra lam
hai leai by trén oo s thay dot do hat v thay doi hinh dang hat cia cdc thanh tao
khodng vat do nude v gid vin chuyén den, didu nay cho ta nhimg thong tin vé ving
cung cap vi dicu kKien van chuven tr ving cung ¢ap dén ving tich tu than. Mat khic,
Fit it khi cdc vt licu van cho ta hi€t vé didu kien ma cdc thanh tao than va cdc vi 16
phan duoc than taos nhu the ndo tir di tich thue vat. DE g@idi quyét nhiém vu ndy. cic
Khoing vat mdi duge thinh tao déng vai td quan trong, boi vi, cde diéu kién thanh tao

Khodng vt dit hict tuong doi rd. so véi cic thanh phan thach hoc cua than.

Trai vé cde kKhodng var dong sinh 13 cdc khodng var hau sinh. £0 la cde khodng
vat dude lang Jdong tif cdac dung dich di chuvén qua cac khe nift hodc cdc mat phan 1ép
cua than. Didu dé chi ¢é the xay ra sau khi than da ran lai dén mot mic do ndo d6.
Ngudi ta ciing x&p vio nhém nav cic khodng vt hinh (hinh do sy bién doi hau sinh
cla cic khodng vat dong sinh. trong didu kicn thay doi nhi¢t do va dp sudl. Khic vdi
cic khodng vt dong sinh. cic khodng vat hiw sinh cong cong sinh chat chd vai than,

khong ¢é sir phan ba rong rat theo chidu ngang.

Thong thuong, cdc khodng vit déng sinh pho bi€n han cdce khodng vat hau sinh
Trong s6 cic khodng var dong sinh quan trong nhat 14 cdc khodng vit s¢t, trung binh
ching chiegm 60-70% todn bo cdc khodng vit ¢6 trong than. Ben canh Khodng vat set,
cdc khodng vat thuoe nhém cacbonat cing khi phé bi¢n. Ching thuong thé hién dudi
dang ket hach siderit hode ankerit. Rat iy thu id sir ¢6 mat cua dolomit trong 0 ¢dc
Khodng vat dong sinh, ¢d the coi do 13 mot dian chimg cia sy xam nhap cua hién vao
dam than biun (Mackowski, 19681, Mot dang pho bidn khidc cua cachonat 1a xuyén vio

trong cdc 16 hong cau trie cla fuzit. Jam cho fuzit rd nén rdt cling, ben vimg.

V1 v do thue 18, ngudi ta chid v nhidu hon d&n sy cd mat cua pyrit trong than.
Cic sulfea st ¢d (he 1a déng sinh, ciing ¢ thé 1a hau sinh. Cde sullua dong sinh
thudmy ¢6 dang k&t hach nho véi dudng Kinh vio Khodang vai chue micron, mot phan la
cdac ket hach 16n vit doi khi thay the cho cie mo thue vat Gigng nhu siderit, pyrit dong
sinh 1A mot ddn ching cta ngudn goc yém Rhi el mol trudng tao than. Nhung cén hun
y 1 npodi cdc pyrit ddng sinh con ¢o ¢i od thanh tao pyrit lidn quan vl gia doan bién

dét sau trim tich.
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Ngoai sulfua sit, cdc khodng vt khac cla sdt ¢6 the gap trong than la hematit,
gotit, lepidocrokit. Nhung quan trong hon sat la thach anh. Ngoai ra trong than ciing

cé thé gap cdc khedng vat hiém nhu ziricon, rutin...
Nhing khodng vit ¢d miit trong than duge gidi thiéu trong bang IX.1.
IX.2.5. Su bién déi bé day va cau tric cua via than

Su bién di bé day vi cdu tric cla via than cd thé 1a do nguyén nhan déng sinh
(truéc khi déng than bin bi phll) vi ciling c¢é thé 1a do nguyén nhan hau sinh (sau khi
dOng than bun bi pha).

a. Cde nguyén nhan dong sind

Trong s6 cdc nguyén nhian déug sinh, quan trong nhit la dia hinh khong bang
phang cta ddy ddm 14y tao than, sy phan di chuyén dong ki¢n tao vi cdc hoat dong bao

mon dong sinh.

Pia hinh 161 16m ciia nén cdc dim Idy tao than lam thay déi rat nhiéu bé day va
cau triic cdc via than. C6 lién quan véi nhitng dia hinh tring, bé day than thudng 1a cuc
dai v cau trdc via phitc tap. cén & nhitng c¢hé dia hinh nhé 1&n via thuong bi vit mong,

&nh hudng clia dia hinh 161 16m.

Bdng IX.1. Vgt chdt khodng trong than (theo M. Th. Mackowski)

béng sinh Hau sinh
Nhém Do nude va M6i duac l;?:ﬁ’:dl?l?g Do sy bién doi
khoang vit gio van thanh tao it i:a ](:Je cic khoang vat
chuyén dén ‘ g e dong sinh
1ong
(0 (2) (3 4) (5)
Kheidng vat kuolinit, itit, xericit, cdc khodng Lit. elorit
SEL vat sét ¢d cdu tao 1&p 1L, clorl
Cic két hach
siderit-ankerit,
dolomit, calcit, Ankerit,
Cacbonat ankerit caleit,
siderit, calcit, dolomit
ankerit trong
Tuzit ]
K¢t hach pyrit, Purit
menikovit-pyrit, maycaz{* Pyrit do sur bién
Sulfus macazit, cdc két sfalerith doi cla cac két
hach FeS§,- ' len. hach FeC0O,
CuleS,-ZnS h'gla e doéng sinh
Pyrit trong fuzit | M copyrit
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Bang IX.1 (tiép theo)

() (2) (3) | (4) (5)
e . Gotit,
Oxit Hematil lepidocrokit

Calxedon va
thach anh thanh
tao tir felspat va
mica phong hod

Fotfat Apatit Fotforit
Ciac khoang

PO N Ziricon, rutin, Cic clorua
vl ning va . .
K hodne vat turmalin, sulfat va

Ang v biotit. octocla nitrat

phu

Trong qud trinh sut lin cua bé trdm tich dé thanh tao cdc tram tich chia than,
chuyén dong kién tao xdy ra khong déu trén dién tich toan bé. G nhimg chd 16c do sut
lin phit hgp v6i 18c do sinh trudng cla thue vat, via than dat duge bé day cuc dai, ¢
nhitng noi tdc do sut lin cham hon 16¢ dé phat trién cba thuc viat thi bé day via s¢ nho
hon. D3i vdi nhitng noi tée do sut lin vuot qud t6c do phdt trién cia thye vat thi dong
than biin nhanh chéng bi vat lieu vé co phu 1én. Nguge lai, nhitng noi ¢6 chuyén dong
nang 1én, ¢é thé xay ra hién tuong bdo mon via. Tinh chit phan di chuyén dong kién
tao cla vimg cang phite tap, bé diy vi cdu trdc via bi thay d6i cang manh. Nhing hién
twong vdt nhon, phan nhinh via thudong cd lién quan v61 sy phéan di chuyén déng kién

tao cia bé trong thdi gian tich tu.

Trong qud trinh tich tu vat ligu hifu co, & ddu ddm ldy than bin ¢6 thé cé hoat
dong ciia cdc dong chay tam thai, cdc dong song va cha sdng bién. Cac dong chdy tam
thiri va cdc dong séng thudng gdy ra hién twong bao mon vat liéu hitu co & nhitng pham
vi nhd, con hién tugng bién tién ¢o thé phd huy via ¢ nhirng ving réng 16n hon nhicu.
Pang chu ¥ 1 trong thdi gian xay ra hién tuong béc mon vt heéu hiflti co & noi nay thi
& noi khdc van xdy ra su tich tu vat ligu tao than. Hién tuong béc mon dong sinh rat
phd bién & cic bé than thanh tao trong diéu kién song va cdc chau tam gidc, vi dy nhu
bé than Dong Bic Bac Bo.

b. Cdoe nguyén phdn hidun sinhi

Cac nguyén nhan hau sinh gay ra sy phan bd lai vat chit than trong via. Trong
$6 cdc nguyén nhan cd thé ké dén 1 sy boc mon hau sinh, cic phi huy kién tao. cdc
daica dd vun, anh hudng ctia phong hoa ...
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St bée mon hau sinh c@ing do hoat dong c¢ia cdc dong tam that, cdc dong song
vi séng bién nhung xay ra sau khi via than biin da bi tram tich voé co pha va chuyén
sang trang thai hod thach. Nhin chung quy mé bdc mon hau sinh 1én hon béc mon

dong sinh nhing cling mang nhimg dac diém chung ¢la béc mon déng sinh.

Céc daico manh vun thudng [d ¢dc vat lién cit vao cdc via than. Hinh dang cua
ching ¢ the dang mach va ciing ¢6 thé 1a nhimg & v6i hinh dang thay déi. Cic daico
nay duge hinh thinh khi cdc ldp cit lang dong trude hoac sau via than bio hod nudce, &
trang thdat dé chay chui gua da mai hodc tru ctta via con chua duge can két chat ché dé
vao ¢dac Khe nat trong via than. Nguyén nhan ¢o thé 1 do ap lue khong déu. Pac diém
cua cdc dd tao nén daico nay 1a khong thdy tinh phin 16p ban ddn. nhidu khi chia cdc

manh dd vun cta tru hoac mai.

Nhirng hoat déng kig¢n tao dic bilt cé anh hudng t81 su phan bo lai vat chat
trong via, lam thay doi bé day via. D6 12 cdc pha huy udn nép, cic hoat dong diapia,
cdc phd huy dit gdy vi phd huy dudi anh hudng ciea hoat dong magma. Thong thudng
nhat 13 su thay doi chiéu day via do hoat dorg uén nép, & vom cia cdc nép udn via
thuang day lén, trong lic dé & cdnh nép udn via bi mdng di. tham chi vat nhon.

Hi¢n trgng phong hod phda huy than va lam giam bé day cua via. Khi phong
hod, bé day via ¢é thé bi giam di 8-10 lan, vat chal than bién thanh mot loai vat chat
ddt giéng nhu b héng.

Ngodi ra ¢ thé ¢é nhiéu nguveén nhan khdc lam bién déi bé day va ciu tric via.
Khi nghién citu mot viing cu the nhd dia chat phii lru ¥ dén 1at ¢d cdc hicn tuong nay
dé 6 thé phan bi¢t nhimg bién doi mang tinh chat khu vuc va nhitng bién déi mang

tinh chit cuc ho.
IX.3. CAC KHAI NIEM LIEN QUAN

IN.3.1. Mo than

Mo than 1a mét khu vue clia vo Trdai D ¢ dé ¢d sy tich tu tu nhign coa cdc

tram tich chira than va cde via than.

Mo than thuong ¢6 dién tich wong ddi nho, thay déi trong pham vi vai chuc
kilomet vuong, {t khi t& vai tram kilomet vuong. Mo ¢é thé Ti mé cong nghiép hay

khong cong nghiép. tiy theo viée khai thdc mo ¢6 loi vé mat kinh 1¢ hay khong.
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IX.3.2. Bé than

bo 1a mor khu vye cua vo Trai Bat, nam trong mot don vi dia kién 1ao 16n, bao
gdm nhiéu mo than ¢é su phan b khong gian tuong déi lién tuc va cé su lién gquan
nhét dinh vé diéu kién thanh tac, ké ci cac bi€n déi sau nay. Kich thudc cia cic bé
than thydng 16n, c6 khi dai t6i hang tram nghin km?.

Theo mitz do bi phi cua c4 trdm tich chita than, ngudi ta chia cdc bé than lam
ba loai:

- Cdc bé than an: Trdm tich chda than hoan todn bi cdc tram tich khéng than
phii khép déu hodc khong khép déu 1én trén. Hodn toan khong thiy mat day cla bé.

- Cdc bé than nira dn: V& co ban trdm tich chia than bi cdc trdm tich khong
than phi lén, nhung mot phian cia mat ddy bé van ¢ thé quan sat duoc,

- Cic bé than hd: Ranh gidi cta bé trung véi bé mit 161 ra ciia bé mat day bé.

IX.3.3. Khu vuc chira than

Trong pham vi cua mot bé than thy theo di€u kién cdu tao va hanh chinh ma

ngudi ta chia ra cdc khu vyc chira than. D6 th mot nhdm mo cung nédm trong mot yéu
18 cédu tao nhat dinh.

IX.3.4. Tinh chira than

D6 1d mot khu vuce tich tu than rong 16n, lién tuc hay khong lién tuc, bao gébm
nthiéu bé than v mo6 than clng tudi, gidng nhau v¢ diéu kién dia 1y te nhién khi thanh
tao than vi d4 vay quanh ching, giéng nhau vé dia ting, bé day va diéu kién th€ nim
{A. K. Matveev).

IX.3.5. Hé s6 chira than

K =2 100%
M

Hé s6 chiva than duoc thé hién theo coéng thic:
trong d6: K - hé s& chia than, tinh theo phan tram;

m - bé day téng cong cdc via than (toin bod via hodc chi tinh cho cdc via cong
tac);

M - chiéun day tdng chita than.
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He s6 chia than ¢6 thé tinh cho todn bo céc via than hodc chi tinh d&i véi cdc

via than céng tdc (tiy theo cdch tinh m).
IX.3.6 Mt 46 than

P6 la lugng than (tinh ra tdn) c6 trén 1km® dién tich bé mat nim ngang ciia bé

than (hodc mo}.

IX.4. VAI NET VE THAN G VIET NAM

Cdc trim tich chira than & Vi¢t Nam duge thanh tao trong cdc bén tram tich tudi
Pecmi mudn, Trias muén chG y&u Nori - Ret, Neogen va Pé Tu. Trén phan luc dia
Viet Nam ¢6 nhiéu loat than vSi mic dé bién chit v nhan hiéu than khac nhau: than

bin, than linhit, than bitum, than antraxit.
I1X.4.1. Than ban

Than bun & Viét Nam dugc chia lam hai loai: than biin ¢é (cé tuéi khoang 4000
- 6500 nam) va than bln hién daj (¢6 twdi 100 - 300 nam); than bun cé bi phil béi ldp
trim tich Holoxen, cé mic d6 phan huy t6¢ hon so véi than bln hién dai, than bun hién
dai phin bo trén cdc ddm lay than biin. Hién nay, tai cdc dim lay nay, than bimn vin
dang ti€p tuc duge thanh tao.

Treén toan qudce (theo $6 licu dén 1998) cd tdt c& 210 mo va diém quang dd duoc
nghién citu, diéu tra v8i cd¢c mic d6 khic nhau. Trong dé chi ¢6 3 md Idn, 5 md vira
cdn lai 1a mo nhé va diém quang. Téng rai nguyén trir fugng 1a 1.033,355,1 nghin m",
trong d6 trir luong cdp A+B+C = 672.596 nghin m', C2+P1 = 65.741,7 nghin m", P2 =
295.017.45 nghin m".

O khu vyc phia Béc, than biun phan bs doc theo suon cia dong bing Ha Noi,
chtl y€u 1a cdc mo kiéu cdc dam ldy, phan b & cdc thung liing trude nii, phian chuyén
1i€p gilta nii cao vi d6ng bing, dién hinh l1a cdc mo phan b6 & Phi Tho, Vinh Phic,
Ha Tay... O khu vye phia Nam than bun phat trién trén cdc ddm lidy cé quy mé rat [dn
(U Minh Ha).

I1X.4.2 Than Linhit {nau, loa dai)

Than thudc nhdm nay thudc cdc tudi Neogen. Bé than Linhit ving triing Ha Noi

da duge nghién ctru bing cdc cong trinh do dia vat 1y, khoan ... va da phé.l hién tang
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chira than tit nhitng nam 60 trong chuong trinh diéu tra ddu mo va khi dét..

Bé'than Ha Noi

Phan bd & phan rift B¢ Tam Ha Noi, khdng ch€ bai he théng dit gay Song
Hong, Séng Chay va Séng Lo, than tap trung ¢ dai Khodi Chau - Tién Hai. Tuy nhién
ddng quan tam (2 ngudn tii nguyen phin b6 dén mire do sau 110 den 4000, trong dé ¢é
90 via ¢ chidu day tir 0.8-10m, ¢6 via (6] 2 m. Than & day thuoc loai Linhit & phan
nong va a bitum ¢ phan sau, do tro 14.2¢% . chit boc: 40.5%, luvu huynh 0,959%, nhiét
niang 7000kcal/kg. Cic két qua khao sdt, tim kiém vi tham do so bo cho thay tiém
nang than rat (én. tai nguyén tin cay (Cy) 1a 2.3 1y tdn, du tinh (Cy) 1a 8.8 1y tan, taj

nguyeén di bdo khdc ten dén 200 v 14n.

Ngodi vimg triing 112 Noi. than Linhit con phan b6 tai mo Na Duong (Lang Son).
Thin nam trong cdc tridm tich song - hd hé tang Na Duong( N, nd), tao thanh aép 16m ¢u 9
Vi vl chidu day via 1 0.4 - 23.7m. cdc via e ¢du 1ao phite tap it dn dinh. Than <6 do o
o 37.20% 0 luu huyah: 6.20% . chat bec 46,37 nhi¢t lugng: 7.280kcal/kg. Hién tuong
(o be chdy xdy ra khd thutng xuyén. Trir lugng A+B+CI 13 100.255 agan tan, dén
7171999 trit luong con lui 1a 93.332.( ngan tin. Ngoir ra con ¢é cic mo nho khic nhu &

Son [La, Nghe An, Lam Bong moi mo ¢ e luwng mot vai triéu tin.
IX.4.3 Than Bitum

Than Bitum phan bs chu v&u & cic boén tram tich chita than tuoi Triat sém -
Jura muén, ¢hi véu phan he ¢ heu vie Song Di v mot it & Peng Bic Bo cang nhu mot
Vil noi trong cdic bdn tram tich Be Tam & luu vue Song Ca (Bic Frung Bo). Seng Chiy
(Vi¢L Bac) va ¢é the san dudi hon tring Ha Noi. Cde bon tram ch Song Pa ¢6 tuoi
Nori - Ret phdt tri¢n tren phan 1én dién tich Tay Bac Bo chu vou 13 tuéng vén bién
chita than x&p vao ke tiang Suoi Bing (T, n-rsb) ¢ém cde bé hoac md G Quynh Nhai,
Y¢n Chau, Van Yen (Son Lay vi Hoa Binh - Nho Quan.

Mo Phan Mé: Thuoce huvén Ph Luong. cdch thanh pha Thii Nguyen chimg 17
km. mo ¢d 5 via than khong on dinh, cau o phtre tap, trong do ¢d via day dé&n 50m.
Phian & day thuoc loai ¢6c - md. ¢6 do tro va ham luong hru huvynh trung binh, trit

lugng khodang 2,100 ngan tan.
Nhom mo than Quynh Nhai: Thuoe huyén Quinh Nhai. tinh Son La. than ¢o
vhat lugng 161 nhung phin bo tren di¢n hep. quy mé nhd, do chira than khong on dinh,
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v&i nhiéu ddt gdy phd huy, cdc via than uén nép. cam déc goém cdc mo nho Ban Mimn.
Na Sung va cac diém than Pom Khem, Co Cii. Huoi La.
Nhom mo than Yén Chdu: Phan bé & huyén Yén Chau, tinh Son La, hinh thanh

trong dia hdo hep kéo dai gdn 100km, gém cdc mo To Pan, Ke Lay. Mudng Luym...

Mo Muong Lym: Nim cdch thi wran Yén Chau 20 km vé phia Dong - Pong Nam,
¢6 5 via than véi cdu tao vi chidu day rat bién doi. than c¢6 thé fuyén coc to1 v6i do am
trung binh 4,62%, do o 19,745, chat béc chidy 33,15%, luu huiynh 2.16%, nhiét ning

7.562 keal/kg. X = 33-37 mm. Y = 9-12 mm thuoc loai claren- colinit hon hop.

Mé Té Pan cich thi tran Yén Chan khoang 4,5km vé phia Tay Béc, via than
thay déi nhiéu vé chiéu day. dung phuong, it luong du tinh (C,+C) khoang 500
ngin tan than khi-md, chat béc 1a 38.83%, do tro 1216,95%, ham luong fuu huynh kha

Ccao.

Mo than Van Yén thudc huyén Van Y¢én, tinh Son La. nam trong dia hao hep
kéo dai hon 80km. ¢ s6 hrong cdc via than tang dan vio trung tam, tir 4-6 vin o N
To, Sudi Lia dén 27 via & Suoi Bang, réi ol giam con 4 via ¢ Tac Loc. Téng tai
nguyén 6.264 ngan tin. Than & Susi Bang thudc nhém than bitum, do tro cao, Iuu
huynh nhiéu, c6 thé luyén coc tryc uép hodc phai lieu véi than Hon Gai. Mic do bi€n
chdt tang dan tir Nam 1én Bic, tuong tng tir than ma. c6e, cae ket dinh, sang phia Bac

song Da 1a than gdy- k€t dinh.

Nhim mé Hoa Bink - Nho OQuan. ¢om nhi¢u md nhd va dicm than khodng ma
dac trung [ cdc ty khodng D& Hoa, Bdm Hun. Vi Lam va Hoa Muc. S¢ Tuung via
than thay d8i tir 1-6m nhy ¢ Pinh Giao, Vi 1.am, Muong Co... dén 16 via ¢ Poi Hoa va
76 via & Dam Dim. Céc via than ¢d chidu day thay doi 16n, cd ¢du tao phite 1up. phin

160 than ¢6 do tro vi Iuw huvnh cao. Téng tai npuyén 23.963 ngan 1an.

Nhém mo Pien Bién thuoc huven Hign Bien. tinh Lar Chau, nam trong he ting
Suai Bang (T.n-r sHy. Cic via than thuong ¢o chidu div mong 0.1 - 1.3m, s& lugng cac
via ¢6 noi deén 18, rong d¢ ¢6 -8 via ¢d gid tri. Than thude loai khi - ma, do tro va

luu huynh thay doi lon. Tong tai nguyen coa nhom mé Pién Bign 1a 76.570 ngan 1an.

Téng trit Iwong cic cip: A+B+C1+C2 = 17.646 ngin tdn va bo sung thém 3.568
ngan tin d khu vye Bién Bien mé& dinh gid nam 1995 - 1996 nen todn bo than hitum
Viet Nam la 21.214 ngan tan. Than bitum da khai thac it lan ¢ ¢de vang Thdir Nguyen
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va Nghé An song vl quy mé va san lugng nho. Trit lugng con lai 13 14.255 ngan tin,
(N€u ké ca khu vuc Dién Bién thi con lai khoang 17.823 ngan t4n).

IX.4.4. Than antraxit

Than antraxit phan bs trong céc trdm tich Pecmi mudn - Triat sdm va chi yé&u
la trong cdc bén trdm tich Triat muodn - Jura sém & Deéng Bac va Tay Bic B6, ngoai ra
than bi€n chit cao con tap trung rai ric trong cdc bén trdm tich Pecmi mudn & Bac Bb.
Trong céc vﬂng'trén, trit lwgng than antraxit chi y€u tap trung & céc viung Quang Ninh

trén 98%, mot 86 it & Thdi Nguyén, Ha Bdc va Quing Nam.

Du béo thi téng tiém nang va trif lwgng than antraxit Viet Nam vio khoang 12
ty tdn, di xdc dinh khoang 6,6 ty tén, trong d6 trit lugng cdp A+B+C,+ C, khoing 3,2
ty tdn. Trong d6 viing Quéang Ninh triy luong than da duoe tham do dén mire -300m cic
cap A+B+C,+C; con lai 1a 3.183.627.5 ngan tdn trong dé cdp A+B+Cl 1a 2.203.398
ngan tan. Tri luong than dy bio dudi mic -300m & Quang Ninh 12 6.935.473 ngan tan.
Céc cdc mo than Khinh Hoa, nii Héng, Nong Son ¢6 trit luong cdn lai 72.909,2 ngan
1an {A+B+C,+C,).

Bé than Quang Ninh trai dai gin 300 km, ¢6 dang hinh cung tir m6 Linh Duac
ria Tay ddy nii Tam Pdo thuoc tinh Tuyén Quang kéo dai vong qua cdc ving md Pong
Tri¢u, Hon Gai, CAim Pha, K& Bio thuoc tinh quang Ninh. Tram tich chita than duoc
x€p vio he ting Hon Gai (Tyn-rhg) chita phong phit phitc hé thuc vat tudi Nori-Ret ¢6
ngudn goc luc dia 13 chinh v6i chiéu day thay déi {'rong khoang 1.000- 4.500 m nim
khong chinh hgp trén méng cdc ds khong dong nhét. Than Quang Ninh tip trung trong
hai dia hio Hon Gai va Bio Dai v6i s6 luong via than thay d8i tir 2 via (Khe Hum), 15
via (Uong Thuong) dén 58 via (Trang Bach). Chidu day cdc via tir 0,6m, viai mét, dén
vai chue mét, C6 mot s6 mo ¢6 chidu day via rdt 16n dén 54.29m nhu & Déo Nai hoic
92.2m & Lo Tri.

Trong bé than Quang Ninh con chia khi thién nhién, chu y¢u la metan, nitg,
cacbonic. Mat do khi thay déi rat phiic tap theo cdu tric dja chat cia timg mo, ¢é noi
dat dén 25-30m*/tdn khéi chdy nhu dai K& Bao - Cam Pha ( Nguyén Tién Bao). Pi c6
nhiimg cong trinh nghién ctu vé do chia khi bé than Quang Ninh nhung chua cé su
danh gi& dinh lugng hon vé quy luat phan bo than, kha nang s dung ciing nhu su cdn
thi€t phai c6 nhiing bi¢n phap phong trénh nd khi trong khai thic than,
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Than antraxit & Quang Ninh chl y€u Ia than claren 85 - 100% chiéu day via
than, than duren- claren chi€m 8-10% chiéu day via than, cdc loai than khac chiém vij
phan tram chiéu day via. Than ¢é thinh phin nhém vitrinit chiém 85 - 100% vdi cac
nhan hiéu tir bin antraxit dén antraxit phan b6 & dia hao Hon Gai, than bién chit cao
thé hi¢n ré & khoi Mao Khé - Trang Bach, trong khi dé than antraxit va siéu antraxit

tap trung chu y&u trong dia hdo Bao Dai.

Bé than An Chdu: Cé dang hinh cung ur Thai Nguyén qua Bic Giang. Tram
tich chita than la cdc dd luc nguyén - cacbonat duge x&p vao hé tang Van Ling (T,v/)
chita cdc hod thach bién néng ven bd hodc cia song ddm liy nude lg ciing ¢ tudi
Nori-Ret vdi chi¢u day khodang 700m & ving Thdi Nguyén dén 2400m ving An Chau,
cong tdc diéu tra dia chdt xdc nhan than & day ¢6 quy mo nhd, s6 luong via than it va
chdt lugng khong déu.

Md Dong Nam Chii: Thuoc huyén Luc Ngan, tinh Bic Giang, ¢6 5 via than cdu
tao tuong d6i don gidn, trong d6 ¢6 ba via dat chiéu day cong nghiép. Trit lwong 257.4
ngan tan atraxit, do tro trung binh 8 - 16% va do lua huynh thap.

Mo B6 Ha: Thuoc huyén Yén Thé, tinh Bac Giang, dd dugc tham do bé sung
sau hoa binh lap lai. M6 ¢6 8 via than, trong d6 4 via chiéu day thay doi tir 0,5m dén

25,8m cdu triic phife tap, trit luong 4,5 triéu t4n atraxit.

Nhém mo bdc Thdi Nguyén: Gom ba mo Ba Son - Quéan Triéu, Ndi tléng chia
than atraxit, con mo Phin Mé chifa than bitum (than bién chat trung binh) s& duoe moé

ta ¢ phin sau

Mo Ba Son - Qudn Triéu: Cich thanh phd Thai Nguyén chimg 6 km vé phia
Tay Bic, voi 6 via than c&u tric phite tap trong dé 4 via than céng nghiép cé trit luong
cdc cdp B+C+C, 1a 64.986 ngan tin (B+C, 1a 44.689 ngan tan). Than bién chidt cao &
day thuoc loai than gly, do tro trung binh va luu huynh tir trung binh dén cao.

Mo Nii Hong: Cach thanh phd Thdi Nguyén chimg 50 km vé phia Tay - Tay Bac,
thuoc huyén Van Lang tinh Thdi Nguyén. noi ¢d mit cdt chuin clia hé ting Van Ling
{(T:n-r v/} chita dén 20 via hoac thiau kinh than ¢é noi day dén 33m, cdu tric phic tap.
khong on dinh. Trit luong di tham do dén 15 triéu tin. Than Nii Héng ¢6 dé¢ tro trung
binh 13,89%, chat boc 8%, luu huynh 1,84%, nhiét nang 8.250 kcal/kg. dic biét ham

lugng Ge, Ga khd cao.... cdn lun ¥ cong nghé tuyén, thu héi ting hi¢u qua sir dung.
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Nhdn xét chung
Than phan noi dia

Than cua Viét Nam gém nhiéu nhan hi¢u va phan b6 trong ca nudc, tuy nhién
tr nay dén nam 2020 quan trong nhat vin 14 than antraxit & Quang Ninh, than Ivra dai &

Na Duong va mot s§ mo viing noi dia.

Than biin Viet Nam thudng cdc mo ¢6 quy mo khong 16n nén viée sir dung lam
nang luogng con han ché. Hién nay than bun duge sir dung gidn li€p vio nang luong két
hop vdi cong nghe bioga dé tao khi lam chat dét sinh hoat. Than biun trong tucng lai
chu yéu lam phan bon nong nghiép va cdc ché phim hod hoc khdc. Cic diém, md than
vdi nhi¢u nhin hiéu khic nhau phan b6 rdi rdc trong cd nude, quy mo  trix heong khdc

nhau cdn ¢6 nhitng danh g1d, tham do chi tiét phuc vu cho cong nghiép dia phuong.

Cong tic tham dd than trong nhitng nam qua tap trung cho bé than Quing Ninh
va cdc mo ¢6 trit luong than 16n, diéu kién khai théc tuong d6i thuan lgi dd duge tham
do t61 mire -300m, cdc md nay hau hét da duge huy déng va thict k& khai thic. Cdc md
c6 diéu kién dia chat phiic tap, trit lwong phan tdn chi 1hich hop véi khai thiac quy mo
nho, chi dimg lai & mue do tham dd so bo. Mic do tham do chung cda bé than con
thdp, tham dd trong qud trinh thiét k& khai thdc ¢6 nhiéu thay déi vi viy phai tham dd

bo sung tham dd khai théc mdi dim bio cho thi€t k€ khai thic.

Than nau déng bang Bic Bo 1iém ndng tai nguyén 1dn, diéu kién tv nhién khai
thac phitc tap. Ngoai khu Binh Minh - Khodi Chau da duge tham do <o bo cOn lai méGi

chi & mic do du bio.

Than phan thém lyc dia

Trong hau hét cdc gigng khoan tim ki€m tham do dau khi (khodng 203 giéng)
cdc bé trdm tich néi trén bat gap cdc via than véi chicy day phan b6 & cic chidu sau
khdc nhau. Pén nay nhém nghién cttu di lya chon duge 103 giéng cde via than dac

tring, trong dé bé Song Héng 44 giéng, bé Ciru Long 15 gi¢ng, bé Nam Coén Son 36
giéng, bé Ma Lav- The Chu 8 giéng.

Két qua du bdo téng tiém nang chira than cta cic bé nhu san (phan thém luc
dia)
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- Bé Sone Hong

- BE Ciru Long

- Bé Nam Con Son:

- BE Ma Lay - Tho Chu:

978 ty tin

117 1y tin

2028 ty 1dn

1183 v rin

Tong tidm nang 1ai nguven dur bito toan them: 4 336 1y tin

Bang IX 4. Chat luwony than cita cde fré than trdme tich thonme fue dia Vicr Neam

Loai than

————
'

Thanh phan
chat boc

Iam lugng
cachon C (%)

Chi so phan
xa Vit rinit R

Nhiet luong |

chiy Q

ey e )| a6y
| Than Linhit | ‘
L.l MEm 64 60 - 63 0.2-03 | 3600 _
12 Ma S0 66 - 70 0.35 0,40 | |
1.3 Anh 46 - 44 71 - 70 048 -6 elon
2. Than Bitum
P21 Laa dad Hy - 37 76 - 82 0,62 - 017 7250
2.2 Khi 35 - 28 84 - 87 0,83 - 1.25 7800
2.3 Bléo | 23 - 15 48 1.3-19 8450
2.4, Gay 14 - 10 89 - 90 2.0-2.3 . 770-880
3. Than Antraxit |
A1, Ban Antraxit 9 -8 01-92.3 2.0-2.3 RA00 - RROO
3.2 Antraxt ¥-3 92 3-935 25-13 KOO0
33 Antraxit hidn 1-2 3-5 3-A 8300
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Chuong X
THANH PHAN, TINH CHAT DAU MO, KHI pOT

X.1. THANH PHAN HOA HOC CUA DAU MO VA KHI DOT
X.1.1. Thanh phin nguyén to

Diu mo va khi dot vé cao bitn 1a cic thanh tao w nhicn cua hydrocacbon. Thanh
phan nguyen 18 co han cta chdng 1a cacbon (C) va hydro (1), Ngoai ra chn ¢d mot 88
nguyén 8 nhu oxy (O). luu hudynh (Si, nite (N). photpho (IPy vd cde nguyen 10 khac.
Ham lugng cic nguyén (o ¢o ban Lo nén dan mo. khi dot phin chung chi dao dong
rrong mot gidgi han nho. Theo N AL Fremenko. ham hrong cachon trong diau khoang
75.5 = 87.5G (chui v&éu 1d 840 =87.0%). con trony khitir 42,0 = IR0% . Ham lugng
hydro trong diu tit 11 + i4%. Trong Khi te 14+ 247 Tong sd ham luong cdc nguyén
t& con lai chi khodng 0.6 + 2.9%, hi¢m khi qud 3%, Ty so ¢/ trong diau khoing 6 = &

vi né tang theo ty trong ¢a diu.

Trong s& cic nguyen 10 ¢on lai cua ddu mo, guan trong nhat 1 oxy. nite v luou
huynh. Oxy ludn ¢6 mat voeng dau phung véi ham lugng Tit nho. chi 1@ 0,1 = 0.4%,
nim dudi dang axit naften vi cdc phenol. Hiun lugng nito trong diu thuong dudi 0,1%.
Céc hap chit chita nito chi y&u 1a nhom piridin C;HN vi gquinolin C, 1N, Luu huynh
¢6 tropg thanh phan cua phan i¢n dau mo va khi dot vor mat v e rat khace nhau, Trong
diu. khi ¢6 thé gap liu huynh dud dang khi sulfure (11 S fwu huynh don chdt va cic
hop chat hitu co, vO O chira hru hudnh. Su cd mat coa luu hoinh trong ddu lam giam
chit luong cia diu. Cde ket qua nghién ciu cho thiy trong dau nidng ham lugng luu
huynh cao bon trong diu nhe. Trong dau mo con ¢ mat ca photpho dudt dang cic hgp
chat hitu co chua pholpho. Sy ¢d mat cua pholpho frong diu 13 mot cg sdcua ly thuyét

ngudn gdc hitu co cva diu khi.



Trong khi dot tr nhien. ngoai cic nguyen to Ké 1trén ¢on o6 ciac khi tro nha heli
{Her neon (Ney. argon (Ary va cdae khi o khae, [am tugng cua heli thuong dudi 1+
2% cd bidr ¢ the dat 10% . Ham lrong argon tr [ + 2% Su ¢6 Ml cua cie nguyeén o
nay ¢ the lien quan véi hi¢n trong ty phan huy cia cdc nguvén 16 phéng xa trong vo
Trian bat.

]

Trong tro cua diu mo con £ap Mot s6 nguyen o khic nhws Siy AL Fe, Ca. Mg
. NiLV, Ba, Mn, Cr.

X.1.2. Thanh phin nhom

Cic hydrocachna tao nén dau mo bao gom ba nhém chinh 1a nhém metan,

nhom naften va nhém hvdrocachua thom.,

a- Cac hivdvocachna dav meran (parafing

Cong thite tong quit la Colly,, s o trong do n 1 so nguyén nr cachon ¢é trong
mach. 6 Heonhimg hydrocachua no hoin oan vi e ten tan cung Ia - an . vi du nhu
nietan CHL o ctan CHL,, propan C.d1, . butan Citln, hexan CuII L. heptan Cadl,,... Hién
nay nguol ta biet duce wrén 12 déng dang cta diy nay, trong do 4 déng dang dau
timetan, etan, propan, pentadecan) {d chat long con Ly 13 chat rin. VE cfy tric,
hydrocacbon ¢é hai loai, foai ciu tric mach thing con goi la s-parafin vi logi ¢d cdu
tric mach nhanh con goi [ iso - parafin. O didu Kien binh thutmg (nhict do va 4dp xvat
kKhaong khiy cde parafin mach thang chifa tir [ dén 4 nguyen L cachon trong phin wr déo
nam & the khi, con cic w-parafin ma phin 1 chita (ir 5 &&n 17 nguvén (r cachon nim &
the long, con cic parafin chwa tr 5 d&n 17 nguven G cachon 116 len o dang tinh the
ran. Nhu viy cdc hvdrocachon parafin ¢6 the t6n 1y cic trang thir khic nhau 14 khi.

long v ran.

Cde hydrocacbon parafin ¢ the khi nam trong diaw mo khi dap sudt cao, ching
hoa tan rong diu. Khi khai thic. 1dy ra khoi via diu. dp sudl gidam ching thodi ra khot
diu tao nen khi déne himh. Cie khi dong hinh ¢hd véu ta hvdroeachon C. vi C,. con
Khi thien nhicn thi thanh phin cha yeu la Cpocon C.den €. eooran gL

Hydrocachon paralin C, -, nam trong phan nhe (trong xangy coa div, véi cau

truc nhidnh 1a nhimg thimh phan (ot rong xing, lim cho xing ¢é kha nang kich no.
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Trong khi d6, cdc #-parafin lai ¢6 1dc dung xdu cho khd nang kich no (n- C- ¢é tri so
octan bang 0). Cdc hydrocachon parafin ¢d s nguyen ur cachon tir C,, d&n €, nim
trong phan nhi¢n licu phin Juc va nhién ficu diezen. khi ¢é cdu tric thing rat ¢¢ loi
cho nhién li¢u vi ching ¢é kha nang wy bac chiay khi tron v khong khi bi nén trong

dong co.

Trong c¢ong nghi¢p ché bign ddv mo. cic hydrocachon parafin chia trong thinh
phin nhe cia dau hay khi déng hanh {3 nguyen licu rat o1 d€ sin xuat olein thap nhu
etylen. propylen, butylen va butandien, day 12 nhimg nguyén licu v s& hod hoc dé san

xuat chdt déo. sgi hod hoc, cao su nhan tao...

Nhirng s-paralin €6 s6 nguyén 10 cacbon cao tr C,. 1r6 {én ¢ nhi¢t do binh
thuong, ton i & dang ran. Néu ham luong da lén ching ¢6 the lam cho dau tho by
dong dic. ddu trd len mat tinh link dong. gay kho khan cho qud trinh khai thdc bdo
quan vd van chuyén. Trong trudmg hop nhidu parafin nguot ta phai dp dung cdc cong
nghe¢ thich hgp d¢ loat cde parafin ran dén e do can thict. Dau Bach Ho 1a loai nhiéu
parafin, nhiét do dong dac khi cao & nhict do 33"C. trong khi dd mo Puai Huang dong
ddc o nhiet 4o 27°C. do vay ¢ mo Bach Ho, ngay tai nhict do binh thwtmy dan cang
Khong néng chay duge. Khi khat thic, bom van chuvén dau nav phai {dp dung cic bicn
phap nhur gra nhiet dudmg ong. bo sung phy gia, tich bdt parafin ran ngay tat mo dé ha

dicm dong dac. cic bien phip niy gy ton kém. nang i thanh khai thie div tho.

Cidc parafin ran loai ra I nhimg san pham rdn rdt hitn ich dé sdn Xudt cde san

pham ti¢u diing nhu ndu. 21dy sdp. diem hav vic licu chéne tham...
h-Cae hydrocachua diav naften tevclopurafing

Cang thire tong quat In C.H,,. Dav ady con gor 1o Jdav hvdrocachua vong. Trong
cita trie phan to, cic nguveén 1o cachon noi v6i nhau thialh vorg, nhung thuong gap la
loat mat vong. trong dd chidm phan chi véy 13 boad vong 3 canh hoac 6 canh v 16n

hon gap rdl it trong dau,

(¢ hydrocacbua day naften ¢o tinh chit twony 1y ddy metan. Hyidlrociebon mot
vong naften [a thanh phan quan trong trong nhien licu dong <o, né ¢6 tinh chat kich no
cao cho xang, hydrocacbon har vong 6 mach ahdnh parafin dai la nhieng cau e ra 1ot
cho nhién licu phan lye. ndu mach nhianh dai thi Lo 1 thanh phin et cho diau her tron

viching ¢d tinh chat nhi¢t nhat 1or, chi so nhat cao.
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c- Cue vdrocachua thom (hvdrocachon aromutic)

Trong diu mo thudne gip cde dong dang cua diy benzen vdi cong thirc tong
qudt da CH. . cd cau tric vong 6 canh. dac trung 1a benzen vi cidc dan xudt ¢é mach
alkyi dinh bén. Nhimg dai dién phé bién nhat la benzen C1L: toluen C.H, va xilen
Coby . Phan tng dic trung cua nhdn nay la phan ing két hgp, chitng dé bi oxy hod. dé

ity hop. tac dung voi halogen va phan ting va1 axit sunfuric (H,S0,).

Hydrocacbon thom ciing li cdc thanh phdn ¢ tr] s6 octan cao nhit nén ching
¢0 nthitng cau ur quy cho sang. Nhung néu ching <o trong nhién 1iéu phan luc 1hi lam

ciam chit lwong cua lows nhi¢n {igu nay,

Nhitng hydrocachon thom 1 hay 2 vong c¢d mach nhdnh alkyl diai 14 nhing 1a
thanh phan quy dé sian xuat diu nhonvi ¢d chi $6 do nhét cao. Nhung hydrocacbon
thom da vong ngung tu cao hode khong ¢d nhdnh parafin dai {ai ¢d hai cho san xuit

dau nhom.
Ngoat ra, trong dau mo, khi dot con ¢ ca cic hydrocacbua diy axetylen ciing
thude logt hydrocacbua khong no

Cic day hvdrocachua day metan va naften thudmg chiém phan cha yéu trong
dau mo, cde hydrocacbhua tham ciing luén co mat trong dédu nhung vai ham luogng thap,
vio khodng 10+ 15%.

Ty 1¢ gitta cdc nhém hivdrocacbua trong dau quyét dinh cdc dac tinh k§ thuét
cin ddu. Dua vao thinh phan nhdm cta diu ngudi ta chia didu thinh 7 l&p (bing X.1).

Bang X.1. Bung loai ddu theo thanh phdan nhém (Theo AE. Dobrianxkr)

Ranh gidi thanh phan nhom (%)
Lép daun Metan Naften
Thom{C H,,.)
(C,Hy,,0) (C,H,,)

I. Thom 0+ 30 0+ 30 { 50 + 100
I1. Nafien - Thom {1+ 20 30+ 70 36+70
[I1. Nafien 0=+ 30 50+ 100 0+ 30
IV. Metan - Naften 0+ 70 30+ 70 =20
V. Metan 50~ 1000 0+ 30 030
VI. Metan - Thom 30+ 70 0 = 20 30+ 70
V1I. Metan - Naften - Thom 20+ 30 2r+ 30 20+ 30
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Nhimg s6 lieu thong ke cho bidt, ddu metan chidm 9% . dau naften chiem 106%

s¢ ddu da biét tren 1hE giGgi, 73% cdn lai 12 ddu hon hop.
X.1.3. Thanh phan va cic dic tinh cva khi tu nhi¢n va khi dong hanh

Nhifng cau ti co bin cta khi tu nhién va khi dong hanh 1a: metan, etan, propan,
butan (normal va 1zo). Nhu da bi¢t khi tu nhién duge khai thic tv cic mo khi, con khi
déng hanh duge khai thdc tir cdc mo diu déng tha véi qua trinh khai thic dau mo.
Trong kbi ty nhién thinh phin cht yéu 1a metan (chiém dén 98% theo thé tich). CGic

mo khi tu nhién 13 cdce nii khi nam sau dudi mar dat.

Khi ngung tu (condensat): thye chat 1a phian trung gian gifta dau mo va khi
(phin cudi clia khi v phan dau clia ddu), bao gém cic hydrocacbon nhu propan, butan.
vid mot s¢ hydrocacbon long khic nhu pentan, hexan tham chi ¢6 ci hydrocacbon
naften. Trong diéu kién binh thuong khi ngung tu & dung long. Kiif nguug tu la nguyen

lién quan trong dé san xuat LPG vi trong tong hop hod dau.

Khi ¢éng hanh nhan dugc tir cdc mo dau ¢ing vt gqud trinh Kbhai thdce dau mo.
Khi déng hanh ngodi thinh phan chinh la metan cdn ¢é ctan. propan, butan va cic
hydrocacbon niang véi him luong dédng ké. Thanh phan nhimg cfu tie co ban trong khi
thay déi trong mot pham vi khd rong Ly theo mo dau khai thic. Ngoat ra trong thanh
phin cta khi ty nhién vd khi déng hanh con 6 H,0. .S cling cac hop chat chira luu
huinh, CO,, N, va heli.

Ngudi ta con phan Joai khi theo ham lugng hvdrocacbon ti propan trés 1én. Khi
giliu propan, butan v ¢cic hydrocachon nang (trén 150 a/m’y duse goi la khi béo (hoac
khi ddw). Tir khi ndy ngudi ta ché duge xang khi. khi hod long (LPG)y va cdc
hyvdrocacbon cho céng nghé tong hop hitu co. Con Khi chira it hydrocacbon nang (tir
propan trg 1én, dudi mirc 50 g/m’y goi 13 khi kho (hoac khi gay). duge su dyng lam
nhic¢n licu cho cong nghiép va dai séng, 1am nguyén liéu cho cong nghe tong hop hitu

¢, npuyen lieu cho san xudt phan dam. san xuvat etylen, axetylen, clanol...
Trong bang X.2 dua ra thanh phéan ctta khi ty nhién vi khi déng hanh khai thic

tir mot vii mo cha CHIB Nga. Thanh phin cde cdu tir tinh bang phin trim theo thé

tich.



Bang X.2. Fhank phin khi frnhicn va ki déng hanh

Thanh phan

L
. (_‘[.

O,
C.H,

¢,
Lo,

H.S

| N vAkR tro

CH, L 01 viizo)

vil cao hon

Kat thae tir ede mo ciia

CHLB Nguva Licu Xo (¢il) (% theo thé tich)

—_— .
\_ ~__ Khitu nhién _. Khi dong hanh
| Tay Xiberij Ubekistan Quibusep Volgagrad
_- 99 (10 B 87.20 ;‘)_.‘Jl 76,23
' {3,013 1.99 23,32 a3
‘ 0,01 .32 17,72 8,06
| 0,003 0,13 5.78 3.54
' 0.001 0.15 [ 3.33
| (.30 3.60 (46 (183
l 5.50 0.35 :
S S AT TR T

Bang X.3. Thanh phin hod hoc trung bink cia cde ki te whicn va i deng

haih Vit Nam (% theo thé tich)

Thanh |
phan Bach 116
CH, 73
C.H, 13
CH, 7.0
C, 29
O, -
RS 0.3
| L0, 0.7

Khi dong hanh

77

gy

Pai Hing

Khi tur nhién

-

Tien Hai

Rong tu do

Rang
78 87.0
30 3.1
2.0 1.2
.0 1.0
1.0 0.8
13.0 3.3
2.0 3.0

84

6,0

Khi tu nhién duce khai thic tar vimg triing Nam Con Son (cie

ba. Hong Ngocey ¢6 chima 161 96¢

Khic. Nhu vay,

36

cde cau e ban caa khi ty nhien va khi dong hanh 1y

hvdroca

nee Lan Tav, Lan

©ometan., 2% etan, 1% cachondioxit va 17 cic khi

chon



no, cdc parafin ddy ddng dang cla metan, Trong khi tu nhién metan Ja chu y€u, con
trong khi dong hanh thanh phdn thay déi trong khodng khi rong. cdc cau tir tir C, trdy
lén da chiém phén ding k¢ trong thanh phidn khi. Diéu dé rat quan trong trong viée lua
chon cdc cong nghé ché bién thich hgp, sit dung hgp 1¥ nguon nguyen licu va sin pham

nhan dugc.

X.2. TINH CHAT VAT LY CUA DAU MO
X.2.1. Mau sic

Dau mo thuong ¢6 mau do nau dén den, nhung ciing ¢é loai diu nhat mau tir
vang, vang fuc ¢6 khi khong mau. Diu md ¢6 kha ndng phdl huynh quang. Cic hgp
phan khdc nhau clia ddu cho nhitmg mau huynh quang khic nhau. Hop phin nhe thudmg
cho huynh quang mau xanh da tri, hop phan nang cho mau vang, da cam. Pay ciing
chinh la co sd cua phuong phdp phan tich huynh quang. Mot phuong phip phan tich
nhanh chéng, ré tién, ding d¢ nghién ciu so bo thanh phin ctia ddu vi nghién citu céc
chat hitu co phan tén trong dd trdm tich voi ham lugng nho. Trong cong tic dia chat,
ngurdl ta sir dung khd nang phdt huynh quang cha dav mo dé€ tim ki€m dau khi.

X.2.2. T¥ trong

D¢ xde dinh ty trong cla didu, ngudi ta tién hanh do & nhitng nhiét do nhdt dinh.
Vidy, ¢ Lien Xo ¢l ngudi ta do y trong cha diu & 20"C va so sanh véi (v trong cia
nude ¢ 4"C. Ty trong nay duge coi 1a ty trong chuidn, ky hieu 1a D G cic nude Chau
Au khde, ngusi ta xdc dinh D, Vi vay, s6 lice vé 1y trong cha diu & cde nude khic
nhau khong giong nhau. Mot s6 nude con biéu thi biang dé "API.

Ty trong cua dau thurdng thay doi tie 0,83 = 0,96, Ciing ¢6 loai ddu nang hon va
nhe hon. Hi¢n nay, gidi han dudi cha 1y trong duge coi 1a 1y trong 0,650 cia diu o
Kuzako (Kapkazow - Lién Xoé cii) va gidi han trén 1dy 1a [. Theo ty trong diu duoc
chia ra ba loui:

Dau rat nhe: Co ty trong 0.7 + 0.8

Diau nhe: C6 ty rong 0.8 + 0.9

Ddu nang: CO ¥ trong > 3.9,



Ty trong cla diu phu thuoc vdo ham lugng cic hop phén atfan, nhua, ham
iuo‘ng khi hoa tan, ham lugng nuée trong ddu. Gilta (9 trong véi mau sic cla diu cé
mao1 lien quan nhit dinh. Ty trong cua loai dau sdm miu cao hon cda loai diu nhat
mau. Trong pham vi mot via dau khi, ty trong cla ddu gidm dén theo hudng tir try lén

mai via.
X.2. 3. D5 nhot

Po nhst hay 1a ma sdi trong coa mot chat 1éng i kha nang ngin can sy dich

chuyén gifta cdc phan ur coa chil tong do6 khi ¢é tac dung cua ngoai luc.

Do nhdt cua dau mo ¢6 dnh hudng 16n dén sy di chuyén cla né trong dd, trong

cdc 16 khoan kbai thic va trong cdce 6ng dan dau.

Trong cdc da chita daw, d6 nhét cha ddu thay déi ¢6 quy luat theo cdc diéu kién
vat ly cha mo. Do nhot giam khi nhiét d¢ va luong khi hod tan tang. $6 nhdt ting khi
dp luc tang. Nhung sur tang dp lue lai kéo theo su ting luong khi hoa tan. do dé 1am
giam d¢ nhdt. Trong cic bay chira dau néu cé déng 1hai cd dav va khi thi do nhdt cha
ddu s& dat gid 1ri nho nhat ¢ 4p sudt téi han (dp suat bio hoi khi). Tir diém nay o di.

d¢ nhdt tang lén cham khi dp luc tang.

Dira vdo do nhat ¢ the tinh todn duge cdc qud trinh bom van chuyén. Diu c6
do nhdt cang cao cang khé vin chuyén bang dudng 6ng. € van chuyén dugce phai tiéu
hao nang lugng, nhu vy chi phi s€ tang leén. Néi chung diu parafin ¢é do nhét thip
hon naften va aromatic. PGi vdi phan doan ddu mo nhu diezen do nhét phai dam bao
cho qud trinh phun nhién licu trong dong co duge thuan tién tir 3,5 dén 6 ¢St & nhigt do
201C.

Ngudi ta phan ra do nhot dong hoc (1), do nhét déng hoc(v) hodc dé nhot quy

e (46 nhét Engler).
X.2.4. Do sél

Dau mo 1a mot hon hop khong dong nhdt v& mat hod hoc do d6 sy chuyén tir
trang thai nay sang trang thdi khic dién ra mot cich tr o, qua mot doan trung gian.
Diém sét ciia ddu tang lén khi haun luong cdc hydrocacbua citng trong diu ting. Ham
lrgng hop phin atfan, nhia [am gidm do sé1 cia dau. Di€m s¢t cia ddu thay ddi trong
khodng tir +32°C dén -25"C. Nghién ci do sét chia dau ¢é tam quan trong dac biét doi
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véi cong tdc van chuyén ddu bang dudng éng, nhdt [a & cdc ving lanh.
X.2.5. Hoat tinh quang hoc

Hoat tinh quang hoc cta mot char 1a kha ning lam quay mat phan cuc cua tia

sang phan cyc chién qua chang.

Cdc tai lieu thue nghiem cho thay tdt ca cdc loai dan, trit nhimg ngoai 1€ rat
hiém, déu cé hoat tinh quang hoc. Da s6 diu lam quay mat phan cuc vé bén phai vai tri
6 goe tir 0,1 dén vai do, chi cd mot <& 18t it ddu (& Calimantan va Java) 1am quay mat

phan cuc vé bén trdi hoac khong cé hoat tinh quang hoc.

Hoat tinh quang hoc duge col 1a mot cd s¢ vimg chic cha 1y thuyél nguon goc
hitu co ¢ta ddu khi.

X.2.6. D hoa tan

Po hoi tan trong nhau cua diu vi nudc rat nho, khi nhiét do tang thi dé hoa tan

trong nhau cua ddu v mrde tang en.

Diu mo dé lan trong cic dung moi hiru co phu henzenclorofooc,
cachontetraciorua,... vi diu mo ciing I dung mot 161 ca nhidu chit nhu cao su, nhua
thue vat, iot, ... dic biet dau mo ¢d kha nang hoa tan cic khi dot ty nhién rit ign. Tay

theo thanh phan va nhigt do. dp sudt, (m® ddu mo co the hod tan 40 + 420 m’ khi dot

Khi ting 4p sudt, cic kKhi hydrocacbua chuyén sang trang thdi long. nhung néu
it 1i€p tuc ting dp sudt thi dén mot lic nio do cdce hydrocachua long lai chuyén sang
trang thai khi. Hién wong nay duge goi 1a su hod tan nguge, no chinh la nguyen nhan
thanh tao cdc via khi ngung .

X.2.7.Tinh dan di¢n

Diu Mo vi cic san pham cia nd la nhimg chat cach dien dién hinh. Do dan
dién cua ddu nho hon do dan dign clia nwde va thuy tinh tir 2 =3 Jan. Tinh chat nay cui
déu 1a co sO cha phuong phdp karota di¢n trong tim ki¢m tham do dau khi.

X.2.8. Nhiét d¢ soi trung binh

Nhiét do soi trung binh ca dau tho va cic phian doan ddu ¢d quan h¢ v cic

tinh chat vat 1y khdc ty trong. do nhdt, ham nhiét va trong luong phian wrcua diu. Do
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vy, né la mot théng s6 quan trong duge sir dung trong ddnh gid va tinh todn cong
ngh¢ che bign dau. T dudng cong chung cét, ta dé dang xdc dinh duge nhiét do s6i
trung binh the tich. hay trong luong. Bing cdc d6 thi chuyén d6i, ta c6 thé xdc dinh

duac nhi¢t do so6i trung binh mol, nhiét d6 s6i trung binh.
X.2.9. Hé s0 dac trung K

He s6 dac trung K duge ding dé€ phan loai ddu tho, tinh todn thiét k& hay chon
diéu ki¢n cong nghé ch€ bién thich hgp. Ciing nhu nhiét d¢ $61 trung binh, K ¢é quan
h¢ vé1 cic thong s vat Iy quan trong khdc nhu ty trong, trong lugng phan m va ca tri
s octan hay xetan clia san phdm dau. K dwoc xdc dinh theo cong thic sau:

r]-l-"i

1

T A(G0"F/G0°F)
treng do
T, - nhiét do s01 trung binh tinh theo do Rankine ('R):
‘R=t, ("Fj+460

C6 thé tra t,, trén d6 thi hoac tinh theo cong thic sau:

t, =t +2- oo "l +1,5
| 170+0,075.0,

t, (nhiét do soi trung hinh thé tich °F) = (4, + 2t + Ly, )/4.

Bdng X.4. Mor sé'tinh chdt ddc trung cida ddau thé Bach Hé Viét Nam

va ddu thé Arabian Medium

N, Arabian Medium Bach Ho
(1) (2) (3)
1. “API 305 40,5
2. 4(60/60"F) 0,8723 0,8224
3. Budng cong chung cii
4. Ap suit hoi, kG/em® 0,450 0,205
5.8, %w, 2.5 0,03
6. Nito, %w, 0,131 0,0365
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Bdng X .4 (1iép theo)

(1 (2) (3) ]
7. Diém dong dac, 'C -35 +35
8. Cacbon Conradson 5,86 0,74
9. Sap parafin, %w, 2.1 19,5
tl(]. Vanadi (niken), ppm 38(10) 3

Cac san pham trong loc dau

Dudi day tém tat cdc san phdm ddu khi thu dugc trong cong nghé lgc dau.

San phdm nhe

San phim trung binh

Khi

LPG (khi hod long)
Xiang 010

Xang may bay
Xang cdng nghiép
Nhién liéu phan luc
Chadt dot dan dung
Dung moi pha son (white spirit)
Nhian ligu diczel
Dau nhon coc soi
Diau nhdn may

Déu tuabin

Dau thuy luc

Ddu nhén khic
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Diu cong nghiép
[~ Ddiu nhon dong co

—— San pham nang  ——— [ Dau hop s6, banh ring

San pham rang ——— — Ddu loai kit dc

— Sdp mém (wax)

Diu cit got kim

loai

IDau can FO

Petrolactum

—— Cac didu mo

—— Ma bol tron
San pham 1an —
———  Asphan

——— L.uu hu¥nh



Chuong X1
NGUON GOC DAU MO VA KHI POT

‘Viéc nghién cttu nguon goc cia dau khi gap rit nhi¢u kho khan, bsi vi chung ta
khong truc ti€p quan sdt duge su thanh tao cua déu mé khi dot, mat khdc do trang thdi
vat 1¥ ctia ddu méo, khi d6t dac biét, nén khi thay doi diéu kien nhiét dong thi daun khi
cling bicn déi ca vé tinh chil vat 1y [an thanh phin hod hoc v hinh thanh cic sail pham
m&i hoan toan khac viu 53t han dau, diéu dd gay khé khan trong viec xdc dinh ban
chat cua vat liéu ban diu. M®r khdc, dau khi ¢ trang thai long. khi, di chuyén trong dd,
do vay ddu va khi ¢6 khi nang tich 1y treng cde da khong €6 Hép quan gi voi chung vé

mit ngudn goc.

Viéc nghién citu ngudn gde cla dau khi Juge 1idn hanh th ‘o hudng thue nghiém
trong phong dé la diéu ché diu va cdc san pham cia dau va nghién ciu dia chit ngoal
hién trudng, cdu tric dia chal ving cha diu, cu ch& hod hoc cla ca - qud trinh bién
déi vat chdt hifu co trong fram tich hién dai, tir d6 c6 the xay dung gid thuyet v co ch&
thanh tao dau.

Dé giai quyét van dé ngudn goc cha dau mo, n:ot trong nhitng van d¢ quan
trong hang ddu 1a phai gidi thich duge ban chat clia vat ligu ban dau tao dau e 1a vat
chit hitu co hodc vo ¢ Vi vay hinh thanh trudng phdi vo co hodc hiru co. '
XI.1. NHUNG GIA THUYET VE NGUON GOC vO €O CUA DAU KIIi

XI.1.1. (Gia thuyét cacbua

Mendeleev dé xudng gia thuyét nhy trén co s& thue nghiém hod hoc. Theo ong.

nhan quéi d&t bao gém kint loai (chil y&u 12 sit) nong chay, ¢ chira cacbua kim loal.
Trong 1dong qui dat khi ¢é tdc dong cla nude xay ra phan ing:
3Fe, C, + 4m H,0> m Fe O, + C Fy,

Mendeleev gia thuydt rang nude tham gia vao phan dng trén duge tham ur trén
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mit xudng theo cdc dit gay sau v khe nit ki€n tao. Nhitng cacbuahydre duge tao
thanh & trang thdi khi, dudi dnh hudng cla dp sudt i6n s€ theo khe nit di leén trén cdc
déi ben trén cia Trdi DAt Tai ddy ching ngung ty lai vA tap trung trong céc 16 hong
cta di dé tao thanh mo ddu.

Gia thuyét nay ¢6 co sd hod hoc ving chic, duge cdc nha hod hec ung ho.
Nhung céc nha dia chat khong ung hé vi cé nhing mau thuin sau:

- Vit chat & trong long qua d4t nam & trang thai déo, diéu d6 loai trir cdc khe
nifi, diédu kién bit bude cua gia thuyét nay.

- N&u ¢6 su tén tai clia cde khe nut trong long qud ddt thi nudc ciing khong thé
tham ducce xudng vi nhi¢t dd qua cao.

X1.1.2. Gia thuyét ngudn goc magma

Trong diéu kién nhiél do va dp sudt cao, cacbon dugc giai phong ra khéi cdc
hop chdt clia nd trong thanh phin dung dich magma, ngoai cacbon ty do, trong dung
thé magma con 1én tai hydro tr do. Céc hydrocacbua dugc thanh tao do sy k¢t hgp gilta
cacbon va hydro. Ban diu co thé 13 CH,. sau dé trung hgp c6 thé tao ra cdc hgp chét
dang C,H,. tiy theo trj s6 cua n vh m cdc hop chit ndy co thé tao ra khi (n nho) hodc

long (n 16n).
XL2. GIA THUYET VE NGUON GOC HUU €O CUA DAU KHI
XI.2.1. Co s& chia ¥ thuyét

a. Co sd sinh dia hod

- Thanh phén hod hoc cla ddu md v khi d&t gédm hai nguyen té dac trung doi
vdi vat chat hitn co 1a cacbon va hydro. Ngoai ra trong thanh phdn cua dauv mo con ¢o
oxy. nito, lru huynh va photpho 12 nhiimg nguyeén 16 co ban tac nén vat chdl séng ciing
nhu cac khodng sdn chdy.

- Thanh phan déng vi:

Thanh phin déng vi $'/8™ trong diu mé & cac thai ky dia chat khdc nhau bién
d6i tuong tu nhu su bién déi ty s& nay trong cdc sulfat cing tudi,
Ty s6 déng vi C/C"* trong ddu mo va trong vat chdt hiru co tuong v nhau.
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- Thanh phdn cia cdc hydrocacbua:

C6 su gidng nhau vé kién tric cla ddy hop chdt hitu co c6 trong cic d4 trim

tich véi cdc hydrocacbua tao nén khdi hitu co ddu ma.

Su ¢6 mat cia parafin ching 16 ddu phai dugce thanh o & nhi¢t do < 200"C
(nhiét do phan huy cia parafing.

T6 hop cic hop char: O, S, N ¢é ngudn gdc vat chat hitu co duoc thanh tao phan
huy vat chat hitu co.

Cédc nguyén 6 hiém trong tro ddu mo va than dd cé quy Iudt phan b6 chung.

Hoart tinh quang hoc 1a met trong nhimg dan ching quan lrong nhat cua ly
thuy€t ngudn géc hitu co cua diu mo, hoat tinh quang hoc trong dau la do cholesterol,

12 hop chat hitw co ¢6 nguon goc thire vat, Cac loai ddu t6ng hop khong ¢é hoat tinh

quang hoc.

Bang thuc nghiem trong phéng thi nghiém ¢6 thé bicn déi vat chat hitu co theo
hudng tao diu.

b. Co sd dia chdt
- Das8 (99.9%) cic mo ddu khi ndm trong da trim tich.

- Sy thanh tao cdc mo dau khi lien quan chat ché vdi ¢ché dé chuyén dong tan

ki€n tao clia bé trdm tich ciing nhu diéy kién ¢6 dia ly.

- Trong nhiéu ving chira ddu khi da phdt hién cdc th&n kinh car két chia ddu

nam gifra cdc tang d4 khong tham.

- Trong cdc tram tich hién dai, quan s4t thdy sy bi€n déi clia cac vat lieu hitu co

theo hudng tao dadu va him lugng cia chuing tang theo chidu sau.
X1.2.2. Ly thuyét nguén géc hiru co eva dau khi
a. Nguon goe dong ver

Theo C.Engle va H.Hofen thi ddu mé duoc tao thanh tir m& dong vat chét (cd,
ria, smh vat don gian...). Cic chdt m& bi¢n thanh div mo do su chung cdt & nhi¢t dé

dp SuAt cao, sau d6 qud trinh trung hop, diu mo dugce tao thanh.
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Gia thuyét nay khong giai thich duge sy thanh tao cdc tich ty diu khi 1dn vi su
chét hang loat cua cac dongz vat chi xay ra & pham vi hep. Mit khdc, néu cho riang vat
liéu tao ddu la m& cua dong vat thi khong gidi thich duge cdc thanh tac mo dau & 1udi

Cambri, Silur.
b. Nguon gic thire vt

Theo gia thuyét nay, tir cdc thanh phan bén ving caa thire vat (chat sieng. sdp...)
la cic thanh 'ph{in giau axit béo, sau dé qud trinh nay s& bi€n thanh diu mo. Gia thuyét
nay cling khong giai thich duge. dé ¢é nhitng tich tu ddu khi 16a ddi hoi phdi ¢d khoi
luong khong 16 vat licu thue vat dé tir 46 chi ¢6 mét phan n'16 cda ching (cdc axit béo)

co thé tao dau.
c. Nguon gac hién hap

Gia thuy€t nay dua trén co s& [a cde san pham cla diu mo c6 thé didu che dugc

trong phong thi nghiém tir dong thue var.

Theo gia thuyét nay da s6 sinh vat tham gia vio vart lieu tao ddu la cdc sinh vat
1he bé song tréi noi & |Gp nude trén ciing cha dai duong (planton) déng vai tro chy

chot, thue vat cao ding chi déng »4i trd nho. dong vat hdu nhu khéng ddng ké,

Teong uai duong thi sinh vat troi ndi séng & vimg thém luc dia. cim sang... Ude
tinh rang hang nam Im® thém tuc dia ¢6 thé tao ra 1-2.7 kg vat liéu hitu co, hay 1 km?
hang nam co 1000-2500 tan vat liéu hitu co thinh tao, diéu nay cho thay sinh vat troi
néi di cvag cdp vat lieu dé ich tu ddu khi.

d. Piéu kiéen bao ton

Néu tram tich la vat li¢u min va da day thi vit liéu hitu co nhanh chéong duoc

chén v va trdnh duge pha huy.

O dudi sau nude kEong bi xdo tron bdi cde dong chav mia chi ¢6 l6p nudce trén
mat chira oxy tu do. Trong nhitng bé nhu vay, khi xudng sau, oxy nhanh chdong bi thay
the boi hydrosulfua, duéi tde dung cia cdc vi khuan ky khi, dac biét 1a vi khuan wa lun
huynh. Vi du, & Bién Den, vac lieu hitu co ling xudng day khong bi oxy hod ma bi phd

huy du6i tic dong ctia vi khuan ky khi d€ tao thanh cic hydrocacbua.

Mot yéu t6 khifc quyét dinh mirc do bio tén vat lieu hivu co 1a dac tinh cia trim

tich lang dong ciing véi vat léu hir co. N&u trdm tich tho (cd’ hodc sOi) v néu nudc &
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ddy bién khong hoan ton mat oxy, cdc vit [1éu hiu co s& khong trinh khoi su phd huy
cha vi khuan ua khi vi bi phd huy hoan toan. Trdi lai, néu day bi¢n 1a noi tich ty vt
liéu min, vat }iéu hitu co <& nhanh chéng bi chon vii v trdnh duge sy phd huy cua cic

vi khuan wa khi.

Trong cdc bién kin hién nay, ham lugng vat liéu hitu co cla cdc tram tich & day
{2 5-10% déi v61 Bién Pen (cuc bo ¢6 not 1én tdi 35%), 10% & vinh Califernia va 23%
g vinh Phan Lan.

{ Luisiana, rong ho Ponchartraim. noi nudc cdn chita oxy tdi ddy thi lugng vat
liéu hitu co ¢6 lién quan truc ti€p vai dac tinh cla tram tich vo co: 0,5328% vai cat tho.
1.98% v4i cat chia sét, 2,685 vai sét chita cdt va 6.72% véi sét min. DAL val cde tram
tich ¢, P. D. Trask dd dua ra thi du sau: sét va cacbonat ciia nhitng viing chita dau chn
y&€u cha M$ chiéa trung binh 2,5% vat licu hitu co, trong lic dé cdc tram tich tho thuce

1¢ khong chita ching.

Nhu vay, c¢é thé két luan ring, hydrocacbua duge tao nén trong cde tram tich
min via di day, ling dong khong phal & ven bd (nat séng tao cho nuée & ham luong
oxy cuc dai), cling khong phai & nhing ddy bién qud sau (nei var ligu hitu co mat kha
nhidu thoi gian dé di (6i do d6 da s6 s& bi phan huy trude khi t6i noi), mi ling dong ¢
nhitng b¢ nong hoac ¢é do sau trung binh. it hodc khong ¢6 ovy. Nhitug ddu hi¢u nay
dic trung cho cac twdng thudce déi chuyén tiép gifta bi¢n va luc dia, bao gdm 10an bo
cdc tudng vung bién (tir nude nhat cho dén nude man ddn): Cdc tudng bicn nong binh
thudng. cé tram tich ca luc nguyen ldn cachonat, cde trdng thém luc dia cia phin bién
m&. & do sau phdt trién cuc dai coa sinh vat troi néi. Con trong cde déi sau hon thi ¢d
wdng hydrosulfat véi bé day 16p nw 2 mat {oxy hod) khong 16n. N2oki ra, nhitng dieu

kién thuan loi cho su tao ddu ciing ¢4 thé tim thdy ¢ cdc bién noi luc dia.
X1.2.3. Su bié¢n déi vat chat hitu co thanh dau mo

Mot van dé duoce dat ra & cdc 16 phdn cia vat chat hitu co did tham gia vao qud
trinh tao ddu nhu the nao? €6 hai nhém quan diém co ban:

Mot s6 tdic gia cho rang trong qud trinh bién doi sau khi chét ctia cdc sinh vaL,
tdt ca céc thanh phén cla ching mat di cd tinh ctia minh v cdi kh6i hén hop var chat
hitt co chung s& bién todn bo thanh ddu mo. D6 la gid thuy 7t v¢é su bién doi toan be

thanh ddu mo6. Quan diém nay doi hoéi phai giai thich ngudn cung cdp mot lugng 1dn
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hydro cén thi€t d¢ khir vat chit hitu co. Tréi lai, quan diém bi€n déi mét phan vat lieu
hitu co thinh ddu mo khong cdn nguén hydro nay, vi phdn bién thanh dau da mang tinh
chat khir.

Vian dé bi€n déi 1oan bo hay mot phan vat liéu hitu co ban diu ¢6 lién quan véi
van dé di¢u kign tich ty ching. Nhitng ngudi bio vé quan diém bign déi toan bo cho
rang c6 su tich tu mot khai [on vat lieu ban ddu. con nhitng ngudi Ong ho gquan didm
bién ddi timg phan cho ring diu md duge thanh tao tir vt liéu hiru co phan tan trong
dd tram tich.

Quan diém ddu chi y&u duge cdc nha hod hoc Ung ho.

Theo Xtadnikov, vat licu ban dau chi yé&u 14 thyc vat cao ding, con 16 phan tao
dau chi y&u 1a nhua thye vat, phu 1a sap, doi khi licnin. Vit licu ban dau tich tu va
hoan toan bién mat khi tao ddu. Su xudt hién ciac hydrocacbua didu bat dau tir pha héa
da, v&i sy hoat dong cta vi khudn 1a co ban. Su tao diau duge 11€p tuc va cing k€1 thic
vao pha bi€n déi hau sinh, khi mi yé&u 1§ co bin g4y ra hydro hod vat chit hiru co la
cdc khi so sinh. Ki€n tric ctia vat chdt chél hitu co ban dau bi phd huy hoan toan.
Thuan lgi cho qud trinh ndy 1a dp suft cao vi nhiet do khoang 200°C. Thanh tao trung
gian gitta vat licu hitu co vi ddu. theo ong. Th dau nhét (manta) ¢6 cdu tric nhiéu vong

hay cOn goi 12 "ddu nguyén sinh” (protopetroleum}.

Theo A. F. Dobrianxki, vat li¢u ban ddu 1a cdc sinh vat tr6i ndi, mot phin 12 di
tich thye vat can v dong vit. Tat cad kh&i bbn théi nay tham gia vao qué trinh tao déu,
xay ra vao pha bi€n doi hau sinh dudi tic dong cla nhiét do cao (nhung khéng qua
150-250°C) va chat xic tdc alumosilicat. Bé 1a qué trinh pha huy cuacboxyl va
hydroxyl. Hydro cén thi€t cho sy khir vat chdt hitu co nhan duge trong quéa trinh phan
b6 lai hydro gilta cic 10 phédn hitu co ban ddu. Kiéu ddv ban ddu dugc 1ao ra 1a ning,
thom réi dan bi metan hod duéi tdc dong cua nhiét va xic tac. Cdc thanh tao trung gian
gilta vat ligu hitu co ban dau va didu nang 1a oxiasfan va ddu nhét (manta). trong W véi

"dau nguyén sinh" ¢tia Xtadnikov.

Vat lieu hitu co bandau — . Oxiasfan . Dau nhé — Dau thom
niang

!

Metan 4— Diu nhe
metan
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Theo V. B. Porfiriev vi I. V. Grinberg (1949) cho rang vat liéu hifu co ban dau
duoge tich tu dudi dang tap trung va hoan toan hoac hiau nhu hoan toin tao ddu. Su bién
d6i val chat hitu co thanh diu x4y ra trong pha bién d6i hau sinh va bién chat. Thue
chat chia su bién doi nay 12 su bé gay nhiét {cracking) & 300°C va dp suét trén 100 atm,
ngudn hydro 1a nude trdm tich ddy. Theo ong, sy tao dau & viing nén 1a khéng thé xay
ra, vi & viing nay mitc do lin sau khong dii dé dat t6i nhigt do va dp sudt cin thiét. Do
dé tat cd cdc via ddu & ving nén déu cd lién quan véi sy di chuyén diu tir cdc vong dia

mdng lan c4n tdi.

Ché vé€u clia nhimg quan diém nay 12 thi€u co s& vé mat dia chat. Trude hét la
cAc tap trung 16n cta di tich thuc vat, mac du 1a pho bién nhung do dicéu kién tich tu
khong thé bio tén duge cdc hydrocacbua nhe tao nén dau. Con quan diém nhi¢t do tao
d4u vao khoang 300"C fai mau thuan véi mot s6 thanh phan khong bén vitng & nhiét doé
cao cha ddu, nhu porfirin. Mat khdc, cdc ¥ ki€n clia ho vé ngudn hydro cdn cho phan

ing khir (hydro hod) hoan toan mang tinh chat gia tao.

_ Phuong hudng thi hai duge cde nha dia chat Ung ho. Theo quan diém nay, chi
c4c 16 phan khir nhal coa vat chat hitu co & dudi dang phan tdn tham gia vao qud trinh
tao ddu. D6 la cdc lipit (md), lipoit (sdp, sterin, fotfotit...), chiing hoa tan dugc trong
céc dung moi hitu co. Vat chat hitu ¢o hoa tan trong dung moi hitu ¢co ngay nay co tén

12 "bitum".

Néu ham luong cdc 16 phin chia "bitum” khong ddng ké trong vat chdt hiu co
thi ngay ca trong nhimg Lap trung 16n nhat cha di tich thue vat, ciing chi ¢6 thé cho
mot so lugng diu mo khong ding ké. Trong ldc d6 nhiéu ving chita dau trén the g1
lai chita mot lugng ddu khong 16. Do dé, hinh thanh quan diém vé "diép sinh diu” hay

con goi 1a "1¥ thuyét bun théi" cia I M. Gubkin.

Ngudn co ban tao nén cic hydrocacbua di vao thanh phin cia ddu mo c6 the la

nhu sau:

- Nhitng cong trinh nghién ciu gin day nhat da chiing minh duge ring trong
nhiéu sinh vat s&ng di 6n tai khd rong rai cac hydrocachua thu¢ce day dau. Nhitng
kham phd ndy cho phép ta gid thiét ring cdc hydrocacbua nam trong thanh phan vit
chét sdng dd chuyén tryc ti€p vao trong {rAm tich. Nhimg cong trinh nghién ctru trm

tich bién hién dai da chitmg minh tinh hign thyc cia quan diém nay. P. Smith (1956) da
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quan sdt thdy trong biin hién nay céc hydrocacbua long (thude ca ba ddy metan, naften
va thom), ma viéc xdc dinh 1uéi theo ham lugng CY phéng xa dd chung minh cdc
hydrocacbua nay la ciing tudi v&i bim vay quanh. Nhitng nghién citu clia V. V. Veber
va A, I. Gorxki ciing xdc nhan cdc hydrocacbua trong bitum ctia cdc trdm tich hién daj
mot phan la duge chuyén tryc ti€p tlr xdc cdc sinh vat chét con mot phdn 14 cdc thanh

tao mai sinh do hoat dong song cha cdc vi sinh vat.

- Mot s6 cdc hydrocacbua mdi duge thianh tao tir vat chat khong phai
hydrocacbua, dudi tic dung cba vi sinh vat. Y nghia ciia nguén nity con it duoc nghién

ciru.

- Céc hydrocacbua mdi thanh tao rir vat chit khong phai hydrocacbua hodc tir
cdc hydrocacbua da c6 tir trude nhung bi bién déi cau triic dudi tic déng cua nhiét do
cao, v61 su tham gia cla cdc chat xdc tic. Thuc & khong ai phi nhan nguén nay,
nhung moét 6 tdc gia danh gis vai trd cda né qud cao. Cin phai cé nhitng nghién ciu

ddy di hon v&€ nguén nay dac biét 12 nghién ciu trong dicu kién ty nhién.

Nhu vay, cho dé€n nay mac d c¢6 nhitng v ki€n khac nhau vé vai trd cfa timg
ngudn mét, nhung moi ngudi déu cong nhin ¢6 ba nguén hydrocacbua di vio thanh
phan clia ddu mo. Nguon déw tién ng véi giai doan ddu cia qud trinh tao dau, giai
doan tich tu vat liéu hitu co. Ngudn thir hai roi vio pha hod dd hay la pha hoat dong
ctia cdc vi khudn. Con nguédn thit ba thuge pha bién déi hiu sinh, xay ra vao thoi ky lin
sdu. Nhu vay, O tat cd cdc giai doan phat trién cla da sinh ddu déu e6 thé tao thanh cic

hydrocacbua thudc diy dau.

Theo quan di€m bién doi mot phan vat chat hitu co thanh diu thi kidu diu mo
dau tién la nhe, thudc diy metan (hay paraflin) roi ddn ddn trong qué trinh bi&n déi, sé
tao thanh cdc ddu nang. Con sin phdm trung gian giita vat licu hitu co va diu md duoe

goi la "vi dau" (micropetroleum). So dé hinh thanh ddy ddu dugc bieu dién dusi day:

Déau nhe

Vat licu hitu co ban ————»  »yj gap" > metan

dau

Asfan €———— Dau nhét (manta) ¢——— Dau nang, c6
nhira thom



X1.2.4. Su=di chuyén nguyén sinh

Nhu trén dd néi, su tich tu vat liéu hitu co phan tdn ch( y&u ¢6 lién quan v6i
cdc thanh tao v6 co hat min, nhu sét. Do d6, xudl hién van dé, su chuyén céc vat licu
ddu méi duge thanh tao tir dd it tham sang dd chia ddu dd xay ra nhu thé nao? Qua
trink di chuyén cdc hydrocacbua tir dd me sang dd chia ddu duge goi la qud trinh di
chuyén nguyén sinh. Phé bién nhat [a quan diém cdc hydrocacbua bj "vat” ra khoi tram
tich khi ching bi nén chat. () giai doan bi nén chat, khi ma trdm tich con chua bién
thanh d4, hay ndéi khac di, khi ma cdc vat liéu vyn con chua bi gin két, nuée ndm trong
trdm tich bi vt ra s& mang theo dau va di chuyén co ban theo hudng 1¢n trén, noi ¢6 dp
suét thip. Cang di sau vao qud trinh thanh da (gan két), hudng chuyén dong cua nude -
ddu - khi lén phia trén cang khé khan ma bit ddu chuyén theo hudng nam ngang theo
phirong song song véi mat phan I6p, tic la theo phuang d¢ tham cta dd 16n nhat. Ap
sudt cia céc 16p dd nim trén s& gidm di theo hudng tr trung tam ra ven ria be, do dé

ddu - khi - nuéc ciing duoc chuyén din ra nhiig déi ven ria bé.

Nhu di bigt, cat vi bot bi chat sit kém hon sét, do d6 n€u trong mit cat dia tang
c6 cdc 18p cat xen k& thi dau - khi - nudc s& di tlr sét vao cdc 16p cat. Sy mdt nude cyc
dai ciia sét s& xay ra vao ngay giai doan ddu cla qué trinh nén chat. Khi quan sat cic
trdm tich bin hién nay, ngudi ta dd xdc nhan rang ching bi mat nudc Wy do ngay o
nhitng thude diu tién theo chiéu sdu cua mit cat. Sau 46, trong ching van con nude
lien ké1. Sv tach nude lién k&t do bi nén chat s& kho khan hon nhiéu. Trong lic do, dau
md tédch ra khoi dd sét ¢6 d& dang hon, nhung méac ddu vay trong dd van con gilf lal
mot hrong kha 16n ddu mé. Nhimg phuong phdp trong phong thi nghi¢m nham muyc

dich tach trire tiép dau md tir dd nay déu khong thanh cong.

Nhy ta di nghién cttu & phdn trén, qué trinh thanh tac hydrocacbua la mot qud
trinh lién tuc, lau daj. Do dé nhitng quan diém vé tinh chat ngan han cba su di chuyén
nguyén sinh trong thai k¥ hod dd cua tram tich déu khong ¢é co s& thue 1€, Do do, mot
vin dé phai duoc dat ra 1a nhilng y&u t6 nio da quyét dinh sy di chuyén nguyén sinh
clia ddu vao cic giai doan sau khi dd sét da lien ket chit ché? Co nhiéu cach giai thich
khéc nhau, nhung chira ¢6 cdch gidi thich nao hoan toan thoa man. Can chd ¥ dén quan
diém cia M. Xpaxki vd A. L. Kozlov. Theo ho, khi dd sét bl nén chat, trong cac 18
héng 4 mao dan xudt hién nhimg dp lyc bt thuong, do cic 16 hong nay qud nho, do

thdm qua cic 16 héng do rat y&€u, mat khde do do cach ly ctia cac 16 hong nay lal tuong
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déi cao. Chinh vi vay, gifta cdc 18 héng cla dd sét va cdc 16 héng cla dd cé kha ning
chita dau tot tén tai mot su chénh 4p luc 16n. D6 12 nguyén nhin cia sy di chuyén cac
hydrocacbua tir cac 16 hong cua dd sét sang cac dd chia dau. Cling cin phal thém vao
kha nang tang ap luc do mot khéi 16n vat chat mdi duge tao thanh trong cdc da sét, dac
biét 12 cac san phim & trang thdi khi. Nhitng yé&u to trén day t6n tai theo thdi gian va
c6 thé bao dam cho qud trinh di chuyén nguyén sinh xay ra lién tuc va lau dai. Mic
ddu viy, co ché cla gua rinh di chuyén nay van chua dugc 15 rang. Nhiéu nha nghien
cttu dua ra kha niang dich chuyén cdc hydrocachua & trang thai hoa tan trong nudc.

Ciing ¢6 ngudi cho rang sy di chuyén nguyén sinh xay ra d trang théi khi.

Ciing cdn chd y d€n hién tugng 14 nhiéu loai dd dugce coi 1a sinh ddu rit dé bi
tich phién vd v& vun theo cdc "khe nft t€ vi". Vao lic cdc khe nirt nay hinh thanh,
trong d4 xudt hien nhitng khodng tréng v6i dp suat cé thé coi 1a bing 0. Do dé, tao nén
mot su chénh léch dp lyc rat 16n gifta cdc 16 héng va cdc "khe nit t&€ vi" mdi hinh
thanh. Sy chénh ap luc nay dd day ddu - khi chuyén tir 16 hdng sang khe nut. Trong céc
khe not nay, su di chuyén cua ddu - khi dé dang hon nhié¢u. Nhitng khe nint kién tao
nay tén tal trong sudt thai gian dia chat, khi thi md ra, khi lai khép vio. Khi ma ra,
dau - khi tir dd d1 vio khe nit va khi khép lai, chiing dich chuyén theo khe nit vao cic

{6p dd chira daw.

Tém lai, vin dé di chuyén nguyén sinh cta ddu vin con 12 mét van dé doi héi

phai dugc nghién cifu & cdc mo cu thé.

XL.3. VAN PE NGUON GOC DAU MO HIEN NAY

Mac ddu con rdt nhiéu nhitng van dé chua rd rang va cdn dang duge tranh ludn
nhung van dé ngudén goc cua ddu mo did duge gidl quyét vé co ban, Ngay nay, ngudn
g6c hitu cg cna da s0 cdc tich tu ddv - khi 13 di¢u khoéng con nghi ngd. Kha nang bién
déi vit char vd cdc t6 phdn khdc nhau cba nd thanh diau dd duge ching minh. Ngudi ta
dd xdc nhan ring sy bién déi vat chat hitu co thanh ddu ¢6 thé xay ra theo cdc cdch
khdc nhau, khi ta tao nhitng di€u kién thich hop cho titng cdch dé. Can phai danh gid
vé mat 56 Juong cdc qua rinh bién déi nay, gidl thich rd vai trd va v nghia cha cdc yéu
16 gdy ra su bién déi trong diéu kién dia chdt cu thé. Né&u qud trinh bi&n doi vat chat
hitu co thanh d4u da duoc giai quyét 6 moét mie dé 1dn thi cdc qud trinh di chuyén (dac
biét 1a di chuyén nguyén sinh) ciia diu vin dang con nhiéu van dé phai nghién cim va
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gial quyét ti€p tuc. €6 thé néi, trong dia chat diu mo, day ciing la linh vue con nhiéu

vdn dé chua 1o rang nhat.

Trong lic van dé ngudn goc hiru co cha diu mo da o thé coi 1 o rang thi ta
ciing khong ¢d ¢o ¢ dé phi nhan kha nang thanh tao cic hydrocachua trong long dat
bang con dudmg vo sinh. ciing nhu kha nang tdn tai 6 cdc 1Gp ten cling cua manti, ¢dc
hydrocacbua c¢6 ngudn gdc vii tru (nhung ciing can phai nhan manh rang, mac dau, ¢
co ban, diu mo duoe tao nén tir cic hydrocachua, nhimg hydrocacbua chua phai la dau
mo. Vay thi giita hydrocacbua va dau mo phai ¢6 mot qua trinh chuyén bign. Qud trinh
chuyén bién nay xdy ra nhu the nao. ¢ ch€ cua no ra sac?). €6 thé. & moét chimg muc
nao dé, cdc hydrocacbua ¢d ngudn poc vé co tham gra vaoe su tao dau. Nhicu nha
nghién cifu ¢ xu hudng cho ring quan dié'm_ trung gian nay dé ucp thu hon la hai quan
diém cuc doan. Diéu dé ciing phan dnh tinh chét phic tap, da dang va phong phi cla
cdc qud trinh tu nhicn. Nhung cing ¢in phii thay rang, & mic do hiéu bi€t cua ching
ta hién nay, 1y thuy¢t tao ddu tir vat ligu hitu co ¢6 ca s hon ca v& mat dia chat lan dia
hod. Trén thuc (¢, né cing dang 12 kKim chi nam cho cong tde tim ki¢m va tham do cé

két qua cdc tich tu ddu - khi & khap not wrén hanh tinh ctia ching ta.



Chuong XII
PAC TINH CUA CAC PA SINH DAU, CHUA DAU, CAC KET
VA BAY CHUA DAU

XIil.1. PA ME SINH DAU

XII.1.1. Khai niém vé da me

Trén co so hoc thuyét hitu co cua ddu mo. cde nhd khoa hoe cho rang qud trinh
bi¢n d6i nhiét dony hoc (themodynamic) eta val chit hitu co duoe chon vin trong cic
bé¢ trdm tich dd tao thanh hydrocacbon trong dd me va tir d6 di chuyén tich w trong
cdc bay chita dau. Vi vay xde dinh (dng dd me trong ving tim ki€m tham do diu khi ¢
y nghta rdt quan trong.

Dua vao cdc tieu chudn khic nhau, cing nhu ¥ nghia thue tién, ngudi ta chia da
sinh ddu chia ra lam nhiéu loai

- Loar hreu dung 14 1tap da sinh daw hoac kki véi chdt luong 1ot co gid ot thuong

M,

- Loai trién vong 1& ¢6 kha niang nhung chua duoe dinh gid:

- Loai ti¢m nang la di 6 kha nang sinh ddu nhung chia du do trudng thanh
nhiét;

- Loai trudng thanh la dd di kSt thie quad trinh sinh dau:

Cic nha dia chat xdc nhin cdc dd chia ddv ¢6 nhimmg ddc trung sau: tang dd me
thudng 6 thanh phan har min (bot ket v sét k1), ¢6 du do giau var chat hitu co. TOC
> 0.5 % Wrdoi vér tram tich lyc nguvén va 0,25 Wt d6i vai tram tich cachonat, dat
161 do trutagng thanh cua var chat hitw ¢o {Tmax >335'C, R, >0,55/ )

Chi 6 hydro Hi>30mgHC/gTOC (chi $6 sinh hydrocachou)

bé xdc minh sy ¢ mal cda tang dd me sinh diu trong ving cin xdc dinh inoi
tien quan v& tinh chat vat Iy vi hod hoc coa dad trong ving cac mo va bitum chidt xuat

1ir dd me trong khu vue nghién e,

,_.
=0
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XII.1.2. Chi tiéu danh gia da me

Dua trén nguyén tac di néu ¢ rén cdc phuong phdp nghien citu vé ting sinh.
kha nang di cu va tich ... di duge nghién ciu va dp dung cho cic be tram tich.

a. Nhiét phan tiéu chudn Rock-Evan

Nha dia hod Phdp Espitalie (1977) da phdl minh ra phuong phap nhiét phan ti¢u
chuian Rock-Evan. Dua trén kha nang tao thinh sin pham cha vat chat hitu co trong
mau dat di& do xiic tde nhiét trong moi trudng khong ¢d nhitng phan ng phu khdc. Mot
lrgng mau nghién nhd dude dot néng trong khi tro (thuong la heli hoac nitg) véi nhict
46 tang dan theo chuong winh dat truge tir 100 — 550°C trong qua trinh dét nong cic
sin pham thodt ra duoc thu hdi vio cdc thiél bi vi duoc ghi nhan bang bicu dé va may
tinh tich phan.

Chu trinh nhiét phan tiéu chuan Rock — Evan thu dioe cdc chi s¢ sau:

- 8, (mg/g): Luong hydrocacbon tu do ¢o trong dd duge glii phong & nhiét do
dugi 300°C.

- 8§, (mg/g): Lugng hydrocacbon 1i€p tuc duge giai phang trong qud tinh
crackinh kerogen khi tiép ruc tang nhiét do i 300°C lén 500"C.

- 8, {mg/g): Khi cacbonic va nuédc (CO, vi H,0) giair phéng trong qud trinh
nhiét phin.

- Tmax ("C): Nhiét do ing vdi dinh cue dai S..

Tir cdc thong sa trén tinh cdc chi 6 lién quan:

Chi $6 hydro

5, <100
HI = ————— (mg HC/eTCO)
TOC
Chi s0 oxy
S, x100
Ol =~ (mg HC/gTCO)
TOC
Cédc san pham g
|
Pl =
S48,
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b. Tiém nang hittt co

Ham luong vat chit hitu co ¢6 trong dd tram tich duge do hing téng ham luong

cacbon hitu c¢o c6 trong dda {TOC% W),

Bdng XII.I. Phdn logi dé me theo ham lugng cachon hitit co

Bac ham lugng | Tram tich luc nguyén Trim tich cacbonat ‘
(% W) (% Wt) |
Nghéo 0-0.5 -2.5
Trung binh ,5-1,0 2.5-0.5
Tot 1,0-3,0 0,5-1.0
Rat 16t 3,0-5,0 1,0-2.0
Pac biét (61 1 >5.0 | >2.0 |

c. Chdt liwong ciia vt chat it co (VCHC

Kerogen 14 phin cua vat chat hitu cg ¢6 mat trong d tram tich khong tan trong
dung moi hitu co. Kerogen duge tao thinh bai su polyme hod phan tr hi co duoc tich
ra tlr xdc sinh vat. Dau vh khi duoc tao thanh tir kerogen trong qud trinh thiinh da
{catagenet).

Phdn loui kerogen

Hién nay cdc nha dia hod ddu khi da thong nhat v& s ton tai cua cic kerogen,
Theo Douglas W. Waples ¢o bon dang kerogen sau:

- Kerogen loai 1: Gom cdce sinh vat don bao chu yé&u la rong tao séng trong moi
trudng ddm hé rat gidu lipit ¢& kha nang sinh dau cue 13t (loal nav rat hidm vi nd Jduge
tach ra tir algae ddm ho).

- Kerogen loai 11 Duge tich ra tir mot s ngudn khac nhaur algac bién. phin
hoa v bao (I (pollen & spored. ld cay 6 vép. nhifa cay cua thue vat hie cno Vit QUi
trinh phéan huy lipit & cay. Loal kerogen nay ¢6 kha nang sinh dau (i tot dén rat tot,

- Kerogen loai T1: Gom cdc loai thye vat biac cao giiu xenluloze va lienin ¢o
kha nang sinh khi 12 chd y&u. sinh dau {t,

- Kerogen loai 1V: Khong <6 kha nang sinh dau khi:

van Krevelen va Espitanic dd xay dyng moi quan hé g HE v Tmas, H/C va
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O/C dE xide dinh loai clia vt chdl hitu co.

8, x 100
M= ——  (myg HC/eTOC)
TOW

Tmax: tng vii nhiet do dinh cie dal cua S,
I C.O: 1a hvdrocacbon hitu co vi OXY nguyén 1r.
d. Do truong thanh cia vdar chat hitn co

Xdc dinh do (idn hod cia vat chat hitu co trong dda me qua cdc giai doan thanh
di. DA dung cde chi x6: do phdn xa vitrinite, Tmax. chi s3 bi¢n doi nhiét cia bao 1
phan. Tai nhimg ving khong ¢é giéng khoan (GK) ip dJung chuong trinh

MATURAMOD ¢ ngoai suy.

Vitrinite 14 mot thanh phin trong nhéom  cda than duge tich ra tir xenlulora vi
e L& bao licnin cha thue vt cant. Kha nang phan xa dah sdng cuw vitrinite tang theo

mire dé bien doi cia vat chat hiru co.

Do phan xa cua vitrinite (% Ro) 13 chi s6 quang hoe duoc do phin tram phin xa

anh sang ¢ta virrinite,
Tmax("Cy: Nhict do doc duwge trén dinh ciia pick S,.

Bdang XI1.2. Cdc thong sé déinh gra dd trudng thanh ciia var ehdat hirn co

Cac pha bién doi : D¢ phan xa TTI ' Tma.\'[“(f)—!
vitrinite
Bt dau trucmg thanh 0,35 15 135
Bat ddu tao didu 0.72 25 440
Piém tao dau manh nhit 1.0 73
Bat dau khi am va condesate 1.3 160 160
Bat diu tao khi kho : 2.0 1300 500

ba Jdinh gid t1ém nang hity co. chat lrong coa vat chat hitu co, mie do bidn doi
cua vat chdt hitn co dé xde dinh sUton tw tang dd me o6 trong bé Song Honp. Ba wic
nhan moé1 licn quan gita di me vi didu tho va nguon goc dau khi (Nguyvén Bich Ha -

[998). Bé tram tich song Hdéng tdn tat hat ting dd me la:
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Tram tich Miocen trung phan b ¢ phia Bic cua bé. Thanh phian kerogen chu
yéu la loai HL mot it low I, ngudn goc vat chat hiry co ban diau xen ke gitta e dia vit
dam ho, phan huy trong moi trudng oxy hod - khir. D& me Miocen trung dat chdt luong

sinh khi la chd yéu. sinh daun la thi yéu.

Tram tich Oligocen phin ba trong todn bé. Kerogen hdn hap gita loai 11/
cht véu la loai I Nguon gdc vat chat hitu co ban ddu chi y&u 1y lue dia, dam ho vi
chuyén ti€p. Moi trudmg phan huy VCHC Ta khi - khir v&u v oxy hod. Khu vue phia
Bac vat chét hiru co ¢6 kha nang sinh kki L& chi véu, sinh diu la thi véu. Phia Nam vat
chat hitu co ¢d khd nang sinh dau cao hon sinh khi.

Dau & GK [03-TH-1X vi GK 102-CQ sinh ra tir dd me trudmg thanh thap chim
vat chat hitn co lue dia. Dau o GK 112-BT-1X. GK 112-HO-1X, 119-CH-1X ¢¢ ngudn
£0¢ vat chat hitu co hén hop gifta dim hd va lye dia. dd me sinh ra ching vio giai doan

tao dauw manh nhit.

X11.2. CAC PA CHUA DAU

XIL.2.1. B 16 héng va do tham cua da

Nhimmg dac tinh co ban cta cdc dd chira ddo khi 1a do 16 héng va do tham,

a. D lé hidng cda da

Tt ea cde thanh tao cua quyen déu ¢ d¢ 18 hdng, ¢6 (he 1 nhitng 16 hong lon
nhu khe nat, hang hac, hode 16 héng nho nhu khodng trong giita cic phin tir tao dia. 1.6

hong ¢6 trong tat ca cdc loai di nhung dac trung cho dd tram tich hon ca.

Tong thé tich cde 16 hong trong dd goi la do 16 hdng chuny hay ¢o 16 hong 19
thuy€t, ky hicu 1a YV,

Ty s¢ gitra do 16 hong chung va thé tich chung cia da (V) 1inh theo phan trium
: - a ot H o o \"l
duoe goi La hé 6 16 hong (K,,) vai: K, = .Z__ﬂ.m(_)r;-;_
v
Do lon coa hé s¢ 16 hong phu thude cich sap xé€p hat, hinh dang hat, do i
chon cita hat v liegng ximang gin k&t thay déi: 25,96 - 47 6% 11¢ 5o 16 hong cua mot
$6 loal dd nhur sau: granit (0.2 - 05677 dd hoa .22 - 0,40%; da phidn «¢t 049 - 7,55%

dd vor 0,53 - 12.96%: cdt két 4.8 - 28.28%.
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Trong cong tdc tim ki€m tham dd ddu khi c¢é thé sg bo ddnh gid khi nang chira

dau ctia da dua vao hé sd 16 hong theo tiéu chuan sau (bang XI1.3).

Bang X11.3. Kha ndny chiva ddu ciia da theo hé 616 hong

Kha nang . Kha nang Kha nang
L2/ €. [/
Kun (%) chia dau Ki(%) chita diu Ku(%) chita dau
0-5 Khong ké 10 - 15 Trung binh 20 - 125 Rat tot
5-10 Xav 15-20 Tat

Trong da. khong phai tat ca cdc 16 hong déu thong véi nhau. Ddu, khi. nudc
trong cic 16 hong cich ly khong thé di chuyén duge, Do dé, trong dia chat dau ngudi
ta chi chi § dé€n cdc 16 hong ¢6 licn hé v6i nhau.

Theé tich tat cd cdc 16 hdng thong nhau duge goi 12 do hong thuc & hay do 16
héng m&, ky hicu: Y V .

V!n = V’U - \;\'H

trong d6 V ;1 1ong thé tich céc 16 hong cich ly.

Hé s6 16 hong thue & (hay hé 6 16 héng md) 1a ty s6 tinh theo phdn tram gila

d6 18 héng md va thé tich chung cia d4.

v :
K.= —Z-T”_l(}(}‘.i-? :

trong d6: K, - 1t hé 6 18 hong ma (hé s6 16 hong thuc t€).

Nhung do 16 hong thuc t& cling chua di dé dac trung cho da chita dau vi véi cic

16 héng ¢6 dudng kinh < 0.2 thi dau khi khéng thé di chuyén qua duoc.

. Do dé, trong thuc 1€ phai tinh todn dé 16 hong hi¢u qua (K, cia dd. trong dé
chi chd ¥ dén do 106 hong I6n thong nhau. Hé s6 16 hong hiéu qua cua dd 1a (y s6 tinh
theo phan tram cGa thé tich tong c¢ong cdc 16 hong ma ddu ¢6 thé dich chuyén qua so

vai the tich chung cua da.

Pé xic dinh hé s6 16 hong hiéu qua cla dd, ngudi ta tiém nhua bakelit vie cdc
16 hong clia da did duge hit hét khong khi. Sau d6 tr mdu d4 ndy tién hanh mal cde Jat
moéng, trén dién tich cdc lat mong nay tinh dién tich cac 16 hong di dugce nhl_r;1 bakelit
tip ddy. ty 6 gita dien tich 18p day nhya (XS) va dién tich chung cla ldt mong (S)
dugce coi ta hé s0 16 hong hiéu qua cua da.
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th = E 100(7.‘

Nhur vay, kich thude 16 hong rit quan trong, né quyét dinh kha nang di chuyén

ctia diy - khi - nude qua da.
Dua vao kich thude ngudi ta chia 16 héng thanh ba loai:
- Céc 16 héng binh thuéng: ¢6 duong kinh d = 0,5mim;
- Céc 18 héng mao dén: ¢6 dudng kinh 0,002mm < d < 0,5mm:
- Cédc 16 hdng 4 mao dan: ¢6 dudng kinh d < 0,002 mm.

Su di chuyén cfia chit long trong cdc 16 hong binh thudng hoan toan (uan theo
cic dinh luat vé thuy lyc, duéi téc dung cia trong luc. Trong cic 16 hong mao dan, su
di chuyén ciia chdt long chi y&u 1a do tdc dung cua stic cang bé mat cua chat long hoac
do tac dong ngoai juc. Trong cdc 16 hdng 4 mao din, & diéu kién nhiét do, 4p sual binh
thuting thi chit long khong thé dich chuyén qua sy tang 4p suat va nhiét do ¢6 thé gay

ra su dich chuyén chét 16ng dudi dang phan tr.
b. Pé tham cuia dd

Do tham 13 kha nang cua dd cho chdt 1ong hodc khi di qua khi ¢é sy chénh ap

lyc. Do thdm cia da duoc do bang dacxi, mili dacxi (1 mili dacxi = 1.107 dacxi).

D6 tham clia dd 6 thé thay d6i tir vai mili dacxi dén | dacxi. C6 thé so bo ddnh

gi4 do thim cta dd theo ticu chudn sau:
- Dé ¢6 do tham trung binh: Po tham ar (i - 10).10" dacxi;
- D4 ¢6 do tham tot: Do tham tir (10 - 100).107 dacxi:
- Bd ¢6 do tham rat 16t Do thdm 1 (0.1 - 1) dacx1.

Cie dd c6 do tham 16t 1a cat két, soi k€1, cudi két, dam kEt, dd voi nit ne,
dolomit vi 6t voi ¢6 nhiéu khe ntt, than d4 bi v vun. Nhitng dd ¢ do thim véu la da
sét, thach cao vi anhydrit khong bi nift né. dd sét voi, bot két, cudn ke, cdt két ximing,

s61.

Thong thudng ngudi ta phan biét hai loai do tham la: do thim ngang (theo

phirong song song v6i mat phan 18p ciia dd) va do tham ding (theo phuong thang goc
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vd1 mat phdn lop cia dd). Binh thudng d¢ thdm ngang 16n hon do tham ding, nhung

khi trong dd phdrt tri¢n nhiéu khe nit thi do thim ding ¢6 thé 16n hon do tham ngang.
XI1.2.2. Cac da chita dau khi

Tat ca cdc dd ¢6 do 16 hong thong véi nhau déu c6 thé tra thianh dd choa déu,
nhung xét vé mat i huong ddu khi va s6 luong mo khai thac thi hdu hét cdc did chia

dau thuodc hai kicu chinh.

- Cac da manh vun bao gém 61,7% s6 mo va chiém 59% (rir luong dau thé gidi

{trir Lién Xo cu).

- Cdc dd cacbonat gom 32% s6 mo, chiém 40,2% it lvong diu thé gidi (trir
Lién X0 ci).

Nhimmg da chita diu khong thudc hai ki¢v trén chi chiém 6.3% s& mé va 0.8%
trir lugng dau. Do la cdc loai dd silic, evaporit (d4d muéi). Cac da phun trao va bién

chat.

Cé rat nhiéu cdch phan loai d& dau. Xudt phdt tir quan diém cho ring hdu hé&
cdc di chita dau 13 dd trdm tich nén nhidu tic gia da gop phan loai dd chada dau vdi
phan loat da tram tich va chia lam ba nhém chinh: dd manh vun, dd tradm tich hod hoc
va sinh hod, cdc dd hén hgp. D& nthan manh ¥ nghia ngudn gdc va tusdi dia chat coa dd
chita dau, ngudi ta thém vio nhitng 1 chi nguén géc hodc tudi. Vi du: cal két bién, da

vl cacbon.

a. Plidn loai dd clura ddu cia PP Avduxin va M. A Txvietkova (dp dung cho cic

dd4 manh vun)

Phan loai ndy dua trén hai tiéu chuan 1a hé 6 16 héng hiéu qua va dac tinh thuy
luc o.

Do 16 hong hiéu qua xdc dinh nhd nghién citu 14t mong dd duoc tiém diy nhua
bakelit {(xem muc XIT.2.1;.

Pac tinh thuy luc 0: La ty s6 nguoc cla chu vi chung cdc 16 hong duge lap ddy
b&i ddu trong tiét dién thang goéc véi hudng dich chuyén clia ddu va chi vi cia mot
hinh trdn tuong duong cé dién tich bing tong dién tich cdc 16 hong:
P

q)Z_Z_P
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trong do: ¢ - dac tinh thuy luc;
P - chu vi cla hinh tron tuong duong;
IP - tong chu vi cdc 18 héng.

Bac tinh thuy lye ¢ phan dnh anh huéng coa hinh dang 16 héng dén chuvén
dong cva chit long. o 16n cia ¢ x4c dinh dac tinh di chuyén cia ddu khi. Khi d cang

ti€n 61 1 thi do phitc tap ciia hinh dang 16 héng cang giam.
Theo tri $8 16 hong hieu qua cic da chia dau duge chia tam 5 16p (bing XI11.4)

Bdng XH.4. Phan loai dé chira déu theo hé s6 1o hong hiéu qua

Léap K, (%) Kha nang chira diu
A > 20 ) .
Cic dd chira dau ¢6 dung tich 16n
15-20
C 10 - 15 .
Cdc dd chita dau cé dung tich trung binh
D 5-10
E <3 Cic dd chia ddu ¢ dung tich nho

Moi 1ép trén lai duoc chia lam ba nhém theo dic tinh thuy Iuc nhu sau:

Nhém I: ¢ > 0,2 - Téc do chuyén dong 16n:

Nhom if: ¢ = 0,2 - 0,1 - Toc d6 chuyén dong vira;

Nhom IlI: ¢ < 0,1 - Téc do chuyén dong nho.

Phén loai nay khong dp dung duge cho cic d4 cachbonat va cit két ximang ho4.

h. Phdn logi ciia G.I. Teodorovits

Dua theo dic tinh do tham cita dd chita diu, ngudi ta chia cic d4 do thanh ba
nhom (bang XI1.5).

Bdng X11.5. Phdn logi di clura déu theo ddc tink do thdm
(Theo G.I. Teodorovits)

Lép Tén lép Bac tinh cua lop
{ Tham rat 16t K> I dacxi
2 Tham 16t I >K=>0,1 dacxi
3 Tham trung binh 0,1 > K > 0.01 dacxi
4 Tham yéu 0,01 > K> 0,001 dacxi
3 Khéng tham K < 0,001 dacxi
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XI1.2.3. Cac két chira tu nhién

Sy ¢6 mat cla cde da chia ddu chua di dé ¢6 tich tu dau khi vi gitra cdc dd
chia dda néu khong ¢é cic 18p dd kheng tham thi ddu khi s& 1i€p tuc di chuyén mai

khong thé tich tu lai duge.

Trong tu nhién, cdc dd chira dau ndm gita cdc dd cé do thim xau duoc goi la
két chita ty nhién. Nhu vay. ¢6 thé hinh dung két chda tu nhién nhu mét nha kho cé

hinh ddng nhat dinh.

Ddu, khi vd nutde thuong cing ndm trong moét két chda, vi diu va khi nhe hon
nén ndi lén trén nudc. Do do, khi nghién citu két chda ddu cdn dac biét chd y dén lop

dd khong tham (ma4i) pht trén (hay man chan) va 1op da khong thim nudc 161 dudi.

Mot két chita ty nhién duge dac trung bai cdc tinh chat: Kifu dé chia dau véi

d4 khong thim gidi han nd, stc chita clia két chita va diéu kién th€ ndm cua két chita.

Hinh dang cba két chita (v nhién duge xdc dinh bdi quan hé cia dda chia dau
vl dd khong thim vay quanh. Theo mdl quan hé nay, 1.0.Brod phan cdc ket chira tu

nhién lam ba loai: dung via, dang khoi vd két bi gidi han moi phia vé thach hec.
a. Cde két chita ti nhién dang via

.4 nhitng két chifa c6 bé day twong d6i 6n dinh trén mot khoang cdch lom,
nhung & nhitng khu vue cuc bd nio dé bé day ¢6 thé tang giam mot chiit. Cac dd chia
diu tuong d6i 8n dinh vé mat thach hoc nhung cling ¢é nhiing trudng hop phire tap hon
do cdc 18p méng sét ngin cich cac 16p dd thim ot (hinh XII.1.a). Trong cdc két chifa

dang via chi ¢c6 mot hé théng thuy dong luc, trong &6 4p luc phan phoi mot cich ¢

GINN. - Gr.
/// NN :_______—;_"’
// NN T e T

C

b
=3 W
!

Hinh XI1.I. Cdc kiédu két chita dau v nhién (theo 1.0, Brod):
a. bé chita dang via: b. bé chira dang k6T . bé bi ngdn cdch
vé mor plia;

. top da ngan chdt ldng: 2. cée bé chita ddu.
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quy luat tity theo vi urf cua ving cung cdp va vung thodt. Su chuyén déng ciia dau. khi,

nudc chi y&u theo hudnyg bén (ngang).
b. Cdc két tw nhicn dang kidi (hink Xit1- b}

La mot ting ddy cac da tham t6t bi chin trén va dudi bdi cac dd khong tham.
Vé mat thach hoc, tdng dd ndy <6 thé déng nhat hoac khong dong nhat. Cic két chuaa
dang kh&i dong nhit thuong la ciac d4 cuchbonat. hidm hon l1a dd magma va bign chat.
Do 16 héng vi do thdm co ban 1a do tinh ntt né vh do hang hdc cia da quyét dinh. Cic
két chita dang khai khong déng nhat 1a mot ting ddy cdc dd khdc nhau vé thach hoc.
Su phan bé cdac khu vie ¢6 d6 16¢ héng 1dn va do thim 16t thuong khong triang vé1 cac
16p dia ting ma ching lam thanh déi riéng biet car qua mat 16p dia ting. Su di chuyén
ngang cha ddu - khi - nude chi xay ra ¢ nhitng khoang nhat dinh, trong pham vi cac déi

¢6 do thim 181, Sy di chuyén dimg tuong duong va cd thé 16n hon su di chuyén ngang.
c. Két chita dang khdéi b gioi an moi phia vé thach hoc

Pé 1a nhitng déi ¢6 do 16 héng cao, do thim t6t nim giita cic da khong tham.
Vi du, cdc thiu kinh cdt ket nim gita da sét (hinh XIL1.c), dich chuyén cha chit long

léng trong két chifa kidu nay gi6i han trong pham vi cua két

XI1.3. CAC BAY DAU VA KHI

Trong cdc két chia g phién thuong chita day nudc, cua diu khi nam trong két
chita dang giot phan tin hodc bot. Do su khic nhau vé 1y trong. cde giot ddu va bot khi
s& néi lén trén mat 16p vi di chuyén lén trén 61 1op d4 mdi, 161 sau do néu mdi nam
nghiéng ching lai ticp tuc di chuyén theo hudng nho lén cia két chira. N&u qua trinh di
chuyén cif ti€p tue nhu vay thi diu khi luon & trang thdi phan tdn. Cic tich tu dau khi
trong cdc kéi chita ty nhién chi ¢6 thé xudt hien khi trén dudng di chuyén chiing bi
ngan lai khong di chuyén duoe nira. Bo phén clia kél chita tu nhién, nat ¢6 didu kien
thuan lgi cho su tich ty ddu khi trén dudng di chuyén cua ching duoc goi 12 by dau va
khi.

Theo dinh nghia clia 1.O.Brod va N A Eremenko thl bay Ia mot phian cua ket
chita 1y nhién, ¢ dé co thé xdce 1ap duge sy can bang cla ddu - khi, nude va la noi cha

y&u ¢o sy tic dong cua y€u 10 trong luc.
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Trong bay, dau va khi luén & trang thédi & dong. Khong phai ddu - khi chiém tat
ca cdc bdy ma vin ¢d cde bay hoin toan khong chita ddu khi. Nhitng bay nhu vay ducc
goi 1a “bay rong”. Do dé, sy ¢6 mat cia cdc bdy 1a diéu kién cin thi€t nhung chua du
dé cé dugce tich tu ddu khi.

Biy don gidan nhat 13 mot colecto dang via ¢6 dang nép 181 cdc thong s6 vé
chiéu cao ciia bay. c¢iia via vd chiéu ddy cla via thu ddu duge thé hién trén hinh (hinh
XI1.2).

Hinh XI11.2. Bay chita ddu va via dau ndm trong bay .
- cliéu cao cia bay; = chidu cao ctia via: = bé day

cria via thu deie (eolecto),
Npudi ta chia cde bay dau khi lam hai nhdm 12 nhém biy dang vong va nhom

bdy man chan. Nhém bay man chin lai duge chia ra cdc phu nhom: biy man chin dia

ting, bay man chin Ki€n tao v bady man chén thach hoc.

Trong thuc t€ cdc bay diau khi phdat trién mot cdach phic tap. Theo Nguyén
Trong Tin va Pham Hung (1998) & thém luc dia Dong Nam Viét Nam da cd 81 6 loai

biy chida dau vé mat cilu tric rat da dang (hinh XI1,3)
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Wom phi trén day nang mong Nép 16m bi nén chat

- L TRy
E— e e —

I

Khéi din gay

f % . T i
XY 04 chia TTIIT) caetram tien khac _
2224 Hydrocacbon ELE Cacbonat —'—_
F—— pacnan V<] Mengnin né

Hinh XI1.3. Cdc loai bay cua bé trdm tich thém luc dia Dong Nam

Viét Nam
(Theo Nguyén Trong Tin, Pham Hing 1998).

167



Chuong X111
CAC ViA DAU VA KHi

XL CAC KHAINIEM CO BAN VA CAC THONG SO CUA VIA DAU

Via la mot tich tu dau mo va khi dot, chiém mot phian hodc toan bo bay chia
dau. Nhu vav, ndm trong mot kit chia ty nhién, via dirge gi6i han o phia tren boi cac
dd khong thim viv & phia dudi bdi cdc nude hodc da khong tham hoac ca nuwde 1an da

khong tham.

Via duoe col la mot tich tu co sd cha dadu mo va khi dot. Néu tich tu du 1én va

vo ldt khi khai thiac thi goi 1a via cong nghiép.

Pidu kicn cin thict dé thinh tao via ddu 1a trong ké tu nhién ¢d bay. Hirh dung
v kich thudc cta via phin {6n thy thudc vao hinh dang va kich thude ciaa bay. Mot
(rong cdc chi tiéu co ban clia via la teir lwong. Co hai loal trlr lugng: ol Tuang dia chi
¢ i Jugng khad thae Trir luong dia chdt 13 so luong dan mo va khio dot ¢d trong via
va linh theo didu kicn ¢ trén mat dat. Trir lugng khai thde ta s6 luong dau va khi ciing
tinh theo didu kién trén mat cé thé 1dy ra khoi via bing cdc phuong phdp hién nay. Tri
jugng khai thic ddu thuong chiém khoing 50% trir lugng dia chat cua no, con d6i v

via todn khi. con 86 ndyv ¢6 thé 1én 1&i gan 100%,

Pé xdc dinh cdc thong 6 via. ta nghién ctru mot via dang vom nam trong K¢t
chira dang 16p ¢hih X111}, Bé mat phan chia dau va nude duge goi 1d try cua via dau
hode 1a mat chia dau nude. Duong cdt gita mat chia dau nude 1a ranh gidgt ngoar cua do

chitta dau.

Trong hinh XI1E1: 1 - tru via ddu (mat phan chia diu - nude); 2 - ranh gidi
ngoai ciia do chia ddu: 3 - ranh gidi trong cda do chifa dau (ranh giol do chira nude). 4
- nat phan chia ddu - khiz 5 - ranh gidi ngodj do chita khf (ranh gidi m@ khiy: 6 - ranh
2i¢i trong do chita khi; 7 - chiéu dai via: 8 - chitu rong via: 9 - chi¢u cao via dau: 10 -

chiéu cao mi khi; 11 - chiéu cao chung ciia via dau khi; 12 - phin khi; 13 - phin dau
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khi; 14 - phan ddu; 15 - phan nude diu.

=T W

Wy
-

Hinh XII1.1. So d6 mét via dang vom (theo N. A. Eremenko).

Trong truong hgp mat phan chia dau - nuée hoan toan niam ngang thi ranh giéi
do chita dau chay song song v&i cdc dudng cling do cao ciia mai via, con ranh giGi do
chita nude chay song song vdi cdc duong cung do cao cua tru via. Con trong truong
hop mat cat phan chia diu - nuéc nim nghiéng thi ranh giGi do chia diu va do chira

nudc s€ cit cic dudng cung do cao cta (ru va mai via theo hudng nghiéng lén trén.

Trong nhiéu via, khi duoc tich khoi diu va tich tu ¢ phan trén cung cla via, tao
thanh mi khi. Bé mat phan chia giita khi va diu duoc goi 1a mat chia ddu - khj. Duong
cat mat chia diu - khi v6i mii tru via ldn lugt duoc goi 1a ranh g101 ngoai va ranh gigi

trong clia mii khi.

Né€u trong bay, luong dau va khi khong du dé 1ap ddy via theo toan bo bé day
cla nd, thi mat chia ddu - khi va ca diy - nudc s& khong cét tru via, do dé ranh gi6i
trong cua mii khi va ranh g16i trong cla do chita ddu khong cé. Trong cdc via cua két

dang khéi ciing khong ¢6 cic ranh gidi trong nay.
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Chiéu dai va chiéu rong via duge xdc dinh theo dudng ranh gidi ngoai cua do
chita ddu. Chiéu cao via l1a khoang cich thang ding tir try via t6i diém cao nhat cua no.
Né&u via c6 mi khi, thi ngeai chiéu cao via, ngudi ta con xdc dinh cd chiéu cao mu khi,

chiéu cao phan dau cua via.

XIIL.2. SU PHAN BO CUA NUGC, DAU VA KHI TRONG VIA

Thuong thudng nudc ¢6 mit trong tat ca cac via dau - khi, trir mot vai via ¢
viing Appalache (Levorsen, 1956). Trong lic do6 cic via ddu c6 thé khong cé khi va
nguoc lai cling t6n tai khong it via khi hoan toan khong ¢ dau. Trong moét via, nudc,
diu va khi thuong tao thanh cdc 16p nam ngang, do ty trong, khi chiém phén cao nhat

ctia cdu tao, con diau nam dudi nhung noi trén mat nude.

Nhung trong thuc t&, nude ¢6 mat ¢ khap noi trong via. N6 ¢6 thé chiém tir vai
phin tram t&i 50% thé tich cdc 16 hong, thong thudng la 10 - 30%. Ty 1¢ nay cang cao
khi cdc 16 hong cang nho, hay do thim cang thap. Mdt ranh gidi gilta nudc va
hydrocacbua ciing khong bao gid that ro rang ma luon cé6 mot déi chuyén ticp. O déi
nay ham lugng cta nudc tang dan lén cho toi khi dat t6i 100% (hinh XII1.2). Gitra khi
va ddu ciing ton tai mot déi chuyén ti€p tuong tu nhu vay, nhung thudng mong hon. Bé
day cta cdc déi chuyén ti€p nay tuy thuoc vao dac tinh cua dd chita dau va vao ty trong
ctia cdc hydrocacbua & vi tri ti€p xiic. D6i nay s&é cang day khi cic 16 héng cang nho va

ty trong ctia cdc chdt nam ké nhau cang gan nhau. Mat khédc, cdc mat ranh gidi nay

Pai chuyén tiép khi - dau /”/Kﬁ
yen tiep s zH108em
ST T 7 P
P I ) g rr s s sy 96
/r—“ - PP A
LT T T T 777 PPV B
l 3 z PAVVSr A S
L — D 4o s e Dau s ot 72
TmngbthO%dau: R T
z 20% nudc =l Py S |
f— - S AL S
r’_ e -".-"/.v’./.-’;'.-’.--‘a'48
;7—, K PPV R R AV SN PN
: — éqh' "
Bai chuyén lié'p """ = 7 124
dau - nudc
e :
== 256 50 75

ENU&C Déu Khi

Hinh XIIL.2. So do phdn bo' dau - khi - nuée trong via
(theo Levorsen).
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cling thudng khong bang phang. Hicn tugng nay ¢d lién quan dén su bién doi khong ¢
quy luat cta do 16 hong vi do thian, vai cde phd huy kign tao cuc bo. vai dac tinh thau
kinh cla cac da chia dau v véi cide didu kien bat thuong khdc ma ta khong thé xic

dinh duge trén co s cde so licu di od (Levorsen, 1967),

Thong thardrmg thi mat phan chia diav - nwde va khi - dau nam ngang. nhung doi
khi do ché do hoat dong cda thuy luc ma bé miit niyv bi nghieng di (hinh N2y Vice

xidc dinh gde nghiéng ctta 1at Lép xac rat quan trong doi vat khai thae dau,

Trong mot via, su thay doéi thanh phin cia ddu v khi cing tuin theo nhimg quy
luat nhat dinh. Trude hét 1a thanh phan cua khi hod tan trong Jdau hodac tdch ra thanh
mot pha doc lap, thy thudce vio thanh phian cua dau (Gremenko, 196170 D0 hoid tan cua
khi trong dau phu thuoc vio v trong va thanh phan cda dau, cde tinh chdt vat 1y va

thanh phan cua dau - kKhi cang gan nhau thi do hoi tan trong nhau cua chiing cing lén.

Ma1 gquan h¢ gifra kKhi va ddu ¢é the rit khic nhau. C6 nhitng via hoan roan
khong ¢é mi khi, nguae lai ¢iing ¢é nhitng via hoin tohn khong ¢é diu. Ap suit ma o
dé dau hoan toan bao hoid khi goi 1a dp sudt bdo hoid. N&u dp suit bio hoa bang ip suil
via thi trén ddu ¢é mot md khi, néu 4p sudt bio hod nhd hon dp suat via thi khong thé
tao thanh mit khi. Khi bt hoa tan hét trong dau. Khi dp suat 16n va luong khi nhiéu thi
¢5 thé xay ra su hoit tan ﬂé.'_L(t_!‘C. hvdrocacbua ong hod tan trong khi. Nhiét do sot cha
hydrocacbua cang cao thi tht dp sUIL cdn thidt d¢ xay ra hoa tan ngude cang phai l6a,
nhitng via khi ndy duge goi 13 via khi ngung o, Khi ap suit giam. ciac hvdrocachua

Iong ¢é the tich khot dung dich khi va “tudi wat™ via khi,

Ty trong cia didu o 17ong via ¢6 thé ting ten theo dd sau the nam., didu do ¢o 18
I su phan di trong lue. Nhung clng ¢6 via 1y trong khong tang theo chiéu sau ma lai
gram di. Hicn trong ndy thudmy thay & cde via ¢o lien guan véi mat dit, noi xdy ra oxy
hod, thanh phan cia dau vt do dé ca ty trong cua nd ciing thay doi & d&i gdn ranh gidl.
Carg gan mat phan chia dav-nude thl ham tueng cdce hop phan aslan - nhya cang tang
va do do (v trong ngay cang tang. Nguyen nhin 1a tic dung oxy hod cia nurde ¢d chira |

sulfat.

XIIE3 AP SUAT, NIHET DO TRONG CAC VIA DAU VA KHI
Hai nhan 16 co ban oo anh huony dén cde dac tinh var 1§ cta cdc hydrocachua
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(d6 nhat, the tich, sttc cang bé mat...) 1a ap svat va nhi¢t do. K&t qua do dp sudt va
nhi¢t d6 0 nhimg diém khdc nhau la nhitng $8 lién co ban glup ta giai quyét nhiéu van
dé c6 lién quan dén su di chuydn cta diu va khi trong dd. Do d6 vice nghién cu dp
sudt va nhiét do trong cde via ddu - khi khong nhitng quan trong vé mat dia chal (tim
hiéu qud trinb di chuyén v tich tu ddu) ma con dac biét quan trong trong khai thic. né
quy€l dinh trong vi¢e lua chon cdch khai thic diu - khi. Trong hai théng ¢ nay. dac
trung cho diéu kién cha via, dp sudt quan trong hon. Ap suat ¢6 anh hudgng dén 1dt ca
cdc dac tich vat 1y cua hydrocacbua, su bign déi ciia dp sual trong khong gian va thi
gian s€ quyét dinh phin 1dn cdc dich chuyén cta diu - nude - khi trong da. Ca hai vén
t6 nhig¢t do va dp sudt cing ¢6 anh hudng dén thé tich cua hvdrocacbua va do dé anh
hudng dén do noi tuong doi coa chiing. nhung 4p Suat ¢d anh huéng [én hon, dac biél
cdc hydrocacbua nay ¢ thé khi. Su tang nhiét do chi yéu gay ra su gidm do nhét cla

chét long va do d6 tang su linh dong cla ching.

Ap suft via duge do bing asmotphe k¥ thuat (1 atm k¥ thuat = 1 kG/em®), hoac
bang chiéu cao (tich bing m) cia ¢4t chil long twong duong véi dp sudt d6. Quan he

gilra hai dp sudt nay nhu sau:
H = 10.P/d hoic P = H.d/10,

trong dé: H: chicu cao ¢ot chal long (m):

P: dp suat (atm):
d @ty trong:

Khi phit hi¢n duoc via bang 16 khoan, thi dp lue via twong tng véi chidu cao
cla cot chit long & trong 16 khoan ay. Trong cac két chifa ¢6 sy thong vai mat dar, dp
lue via (khi khong ¢é su di chuyén diw - khi) duge xdc dinh bing muc chdl Iong &
vung két chira thong v&i mat dat. 1ién tugng nay ¢d thé xay ra khi via 1o trén mat dat
hodc di qua cde dit gdy kign tao. NEu nhu dp luc mo khong bi bidn dot. thi nd sé tic
dong lén bo khung dd ma khong dnh hudng dén dp lue via. Khi tang tai trong tinh len
dd s& bi nén chat lai, d6 16 hong gidm di v cdc chdt long ¢é trong dd sé chiu anh
hudng caa dp luc mo.

Trong nhirng két chita ¢ sy thong vdi mat dian, su ting dp luc nay s& gay ra su

tang myc chat 1éng. Lic d6. bé mat thé dp nam ngang. Trong ty nhién, théng thuing
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nude ¢ trong via chuyén dong va bé mit thé dp ndm nghieng. Ap lue & bat kv diém nao
cua via cling cé thé tich theo do cao cha c6t chdt 1dng tuong tng ¢é trong lugng riéng

bang don vi.

Nhimg di thuding bing dp luc via cdn ¢6 thé do cdc nguyen nhan khic gay ra, vi
du do su tdng nhi¢t do, do hién tugng ximang hod. Khi nhi¢t do tang lén, thé tich cta
chit 1ong cling tang theo, trong e d6 thé tich cia 16 héng gan nh khong ddi. Piéu dé
dan 161 dy tang dp luc cha chat 1éng, trung binh cif tang nhi¢t dé 1én 10"C thi &p luc via
tang /273, Mit khac, khi nhiét do tang cdc hydrocacbua phic tap big€n thanh
hydrocacbua don gian, lam cho sé& lugng phin tr1ang 1én. ciing ddn 161 sy tang ap luc
via. Hi¢n tuong ximang hod da chia ddu déan (6i 1am gidm thé tich cdc 16 hdng, gay ra

su tdng dp luc via trong cdc k¢t chira kin.

Nhiét do ctia vo Trdi Dit tang theo chidu sau, thang dia nhiét & cdc 16p bén trén
dao dong wong khoang 11 dén 120 ., trung binh 14 33 m. D¢ nhét ndy phu thude vio
cdu trie coa viing (viing n€p 161 ¢ tri 50 nho hon ¢ cic ving nép 16m), vao d6 dan

nhiet clia di (trong Jdid sét nho hon trong dd voi va ¢dt), vho cdc yéu 18 thuy luce....

Su hign doi nhict do trong via dnh hudng dén diu vi khi @ trong dé. Vi du su
tang nhiet do gdy ra sy giam do nhdt caa ddu va nude. Su bi€n 361 nhiét do gay ra su
bicn doi thé tich khi, diu - nude vi dd chita ching. Sy bi€n doi nhigt do via gay ra su
bicn déi do hod tan cha khi - diu trong nude, giy ra sy bién doi 1y 1& cha cic pha va

nhitng bi¢n déi khac.

XI11.4. PHAN LOAI CAC VIA DAU KHI

Cho dén nay ¢4 rdt nhiéu cong trinh phan loai ¢dc via ddu - khi. Diéu dé phin
dnh tim quan trong cta viin dé€ phan loai via, khi ddnh gid cong nghiép cia mo ddu va
cidc vung chira diu, nhung dong thoi né ciing phan dnh nhitng khé khan di gap phai
trong qud trinh nghién cu dé phan loai via mot cdch hop 1y, Neuyén nhan Ia su thinh
tao mo1 via dau phu thude vio rdt nhicu véu 16 dia chft khiac nhau. Médi loai thod min

duge mot $& yeu ¢du nio do, nhung lai vp phdi mot s6 nhitng thidu s6t nhit dinh.
XIIL.4.1. Nhom cac via dang 1Gp

Két chita 1y nhién duge tao nén tir cic dd chita ddu tvong ddi déng nhit vé
thach hoc, duge chian trén va chin dudi bdi cdc dd khong tham, hinh dang cia bay
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trong lat cat via duge xdc dinh bai hinh dang udn hojc dang cit clia ca 16p néi chung.

Cac via ddu v khi trong biy dang 16p duogc tich tu nim bén dudi khép kin, 1am
mdt khd nang dich chuyén clia dilu va khi theo via. Trong céic két chira, cdc bay diu
duge thianh tao la do sy uon cong cva cdu 1ao hodc 1a do cidc man chin cét qua dd chia
dau theo hudng 1thé 1én cha via. Theo dic tinh khdc nhau ctia céc bdy chifa, cic via

thuoc nhom nay duge chia thanh hai phu nhém: via & vdm va via bi chin.

Bdng XHI.1. So dé phan loai via (theo 1.0 Brod)

Nhém Phu nhom Loai

Vom

Vé kign tao

Dang lap S VE dia tang
Bi chin

Vé thach hoc

VE thuy luc

Trong miii nho cdu tao

Dang khdi Trong miii nhé béc mon

Trong mii nhd gée sinh vit

Bi gidi han xung quanh vé
mit thach hoc

a. Phu nhém via o vom

Duge 1ao nén & cdc chd udn
cong hinh vong cua két chia dang 1dp,
mang dac tinh cua cdc nép 101 ngin va
cdc vom. Pac trung la tich 1y ddu va
khi ¢ trong via bl nudc buao viy xung
quanh. Trén binh do, dudng phin chia
nudc- dau va dau - khi tr& thanh duong

vién quanh via (hinh XIII.3a)

0 E=le L0
O nhitng ving uén nép, cic nép Hinh XHI.3. Via ddu dang vom chinh hop
161 nay thudng bi cdc dot gdy cit qua. a. bl diet gdy thudn phd huy; b. bi dirr gdy thudn

phd huay, ¢. by ditt gd@y chom nghich chdn;

g 1a ¢dc dint giy nho hon hé p . . Ll PR
Néu cu ly cua cdc gy b [odduma; 20 nude; 3.0 diit gdy phd huy,
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day cia 16p chita dau thi anh hudng ciia cdc dit gdy niy dén via tuong dai nho, ching
chi phd huy hinh dang bdy ma khong lam bién déi cdc y€u 16 via, cic mat phan chia
diu - nude vh dau khi van nam ngang. chu vi do chia diu vin gifr duge ¢ nhilmg moc
eao. N&u cu ly dint @iy vugt qud chiéu day 16p chira dau thi via bi giap v& thinh nhiéu
khai, & moi khai 6 thé xdy ra su phan bs lai cda ddu - khi - nuée ( hinh XII1L3b)

b. Pl nhém via bi chin

Nguvén ahdn hinh thanh phu nhom ndy i3 do pha huy ki€n tao, do su phu
khong khép déu, do su vt nhon via hodc do sy giam do thim vé phia nho lén cha Idp.

Do dé, phu 1dp nay duge chia lam bon loai:

+ Loai cac via bi chdn vé kién tao: Loai ndy pho bicn rong rdi 0 cic vung udn
n&p. Man chin & day 1a bé mit cde dat gdy (hinh XHL4). Cdc phd huy ditt gay chi tro
thanh man chin trong trudng hgp ¢d hién tuong nén xay ra theo mit trugt. Con trong
truomg hop doc mat trugt xay ra hign tuong cdng thi dit gdy tr0 thinh dudng ddn chu
khong thé Jam man chin duge. Do dé. cdn phai phin biét duge dit gay chin va dat gay

dan.

Hinh XIHLA. Mdt cdt dia chdt ciia mo Bunk Parvin
(theo B.K. Bubazade): 1. carkét, sét kér; 2. ddu mo:

3. b6 mdt riia x6i; 4. dir gdy phd hay.

+ Loai via duge chin vé dia tang: Duge hinh thanh khi loat dd ¢ hon trong
d6 ¢ cdc dd chaa ddu duge loat dd tré hon cd 16p ddy 12 dd khong thdm phu khong
khép déu lén trén (hinh XILS)
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Hinh XII1.5. Via ddu ¢6 man chdn thach hoc:
a. s vdt méng via chdn ddu (colecto);
b. sét két hod via chita dau (colecto);
. cdt két chita ddu; 2. cdt két chita nudc; 3. sét két

Tai ving Kalininxki , & mo Griazieb (phia Nam bién Casbia) via chira ddu nam
& canh Tay Nam cta nép uén. Trong hé tdng Kalinin (phén dudi cla ting san phdm) c6

tudi Paleogen thi bi chan & phia dugi 1a bé mat bat chinh hop (c6 xu hudng vit nhon

lén phia trén ), xem hinh XIII.6.

ot = b P s B =1

(@) (b)
Hinh XIIL6. Via ddu mé (a. binh do; b. mat cdt) trong cat két diép
KaliNinxki mé Griazieb (theo B.K. Babazade):
1. dwong ddng tri (m); 2. duong vat mong; 3. duong mat cat; 4. ddaumo; 5.
cdt két: 6. sét két: 7. bé mdt bat chinh hop.
M6 Akhtursco - Bugundurski phan bé & phia Nam ving vong Cuban. Via dau

phan bo trong cdc tram tich Paleogen - Eoxen khong ch€ bé mat bat chinh hgp xem

hinh XIIL.7.
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(a)

Hinh XIIL7. Via ddu mé trong cdt két Paleogen (a) va mat cat
(b) mo ddau Akhtursco - Bugundurski (theo S.T. Korotcov):
1. dit gay pha huy.

Mo Oklakom -Siti My cdc via ddu khi cla mo ndy nam trong cdc bdy ¢6 man
chin dia ting. Mo ndy phan b trén bé mat bao mon ctia cdc nép néi bi tron vii va bi

pht bai bat chinh hop dia taing xem hinh XTIL.8.

Hinh XIIL8. Bin dé mat cdt theo bé mdt bdt chinh hop Predpensinvanski (a) va
. mdt cat (b) ciia mo Oklakhom - Siti (My) (theo D.Mak-Gi, U.Klauson):
1. ranh gidi dia chat; 2. dit gay, 3. duong mdt cdt; 4. daumd; 5. khi; 6. cat két chita nuoc.
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Mo Ist-Teksas My & bé chita ddu khi thuoc vinh Mexico mo nay la mot trong

nhirng mo 16n nhét clia my va thé gidi v6i trir lugng khai thic ban dau 1a 810 triéu tan

diau. Mo phan boé ¢ phan nho cha ciu tric thude cdnh phia Tay khéi ndng XaBin via

chita ddu c6 dién tich 540km’ bi cdc dd khong thim nudc thudc bat chinh hop nim ¢

phia Dong khoi ngan cdch. Cdc tram tich cua ting san phdm bao gém cdt két xen ké da

phién sét phan bé & do sau 815m - 1070m. Cdt ket chita ddu mac du bi ngan cdch bai

cdc 16p sét nhung vin c6 quan hé thuy luc véi nhau va tao Ién ting san pham c6 do day

tong cong 1a 92m xem hinh XIIL.9

Hinh XIIL9. Via ddu (a- binh dé, b- mdt cat) trong cdt két hé

tang Vudbain ctia mo Ist-Teksas My (theo A.l. Levorsen)

Chit thich nhw hinh XII1.6.

+ Loai cdc via bi chin vé mat thach hoc: Pugc thanh tao co ban ¢ suon nhitng

khoi nang va nhimg cdu tric 16n khdc do su giam chiéu day theo duong phuong tur trén

xuéng ciing nhu su thay doi theo
chiéu huéng giam di tinh chia dau va
dén khi vdat nhon, mit hoan toan
nhitng tidng chia ddu xem hinh
XII1.10.

Via man chidn 16p thach hoc
da phdn thanh tao nam & cdnh cula

nép nodi & nhirng déi khu vuc ¢6 vit

= EE B

Hinh XII1.10. Via ddu c6 man chan thach hoc
a. Su vdat mong via chan dau (colecto);

b. Sét két hod via cluta ddu (colecto);

1. cat két chita ddu; 2. cdt két chita nuoc; 3. sét.
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nhon via, nhitng man chin cit ket si sét hod va nhifng man chin thuy luc khédce tiey

biéu ciia loai nay la mdé Novoportovski - Tay Sebire & dé he tang cdt k&t chira ddu bi

vét nhon vé phia dinh ciia nép uén xem hinh XI.11.

Hinh XIIL11, Vi déu Fhi {a. binh do; b-
mdt cdt) trong cdt két hé ting
Novoportovski - Tay Sebire
(theo G.A. Gabrielianic):

Lo khi.

8] phia Tay Nam clia mién vong Cuban trong 16p trim tich Eoxen tan thanh
nhitng bay cdc bay nay nam trén h¢ tang Mycopsca va da tao lén mot loay mo ddu nai

Hinh XUL12. S0 dé plhan b3 cac mg trong bdy dau dang viing vinh ¢ beor vong
Azov-Kubanski {theo ST.Korothov):
L Abuzir-Aptras; 2. Kitaiskie: 3. Kura-Tsetse; 4. Sirokay Balk; 5. Asfaltovaia
8ura; 6. Kabardinskoe; 7. Khadujenskoe; 8. Nhepchianskoe.

a. ranh gici phan bé' cde tp cat; b. ditong ding tri née cdc lop (m). -
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ti€p nhau: Abuzu-Aptras; Kutaiskie: Kura-Tsetse; Sirokay Balk; Asfaltovaia gara,
Kabardinskoe; Khadujenskoc; Nhepchianskoe. Hinh Xiitiz., XIi i3,

Hinh XIHL.13. Mdt cdt mé Nhepchiegorskoe
(theo S.T. Korotkov).
1. cdt két cluta dau: 2. ¢ két chita mrce

Mo laraktinsskoe (viing lacut), tai day nhitng tich ty ddu khi nidm trong nhimg
bdy chéa diu man chin thach hoc tring véi cdc dé cdl ket tudi Cambri. Sy thanh tao
bdy cha dau lién quan dén sy thay the clia cic dd cdt k&t ¢6 16 hong bang cdc da cat
két bi sét hod hinh XIIL. 14.

2100

2120 -

-2140

T

-2160

2180 -

n

Hinh XII.14. Mdy cdt via déiv - khi trong cdr két tudi
Cambry sém ciia mo ddiu laraktinsskoe - Déng Sibhir
(theo V.V, Samsonov):
1.cat két; 2. 56t két; 3. ddu; 4. khi: 5. dé mong.

+ Loal cdc via man chén thuy lue

Loai a: Cla man chin thuy luc c¢6 thé 1dy VD cia mo khi Dailetabat
(Tyrmenia), sudn phia Nam cia viing Myrgabat noi ma bay chita diu 12 mot tap hop dd
cdt két phan trén duge chan bdi cic dd hat min va man chin thuy lue (lién quan dén
nudc mao dan).
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s E (=13 [<«—|a LigHs | =16 }——7
Hinh XHI 15, Mt cdt khdi qudt cde via daw o8 man chan thuy luc,
. ndni trong ode dir gdy 1on; b, ndir 6 vom céc nép 10i; ¢, nan didi
cde bat chintt hop dia tang; d. ndm & ranh gioi thay déi g da ctia
cdae colector (thee U A, Ereneenko, IM, Neikhailov):
;2. via chita déu (thi ddu) - colecto; 3. sét két; 4. phiong chuyén
dong cria nieoe; 5. via ddu va kli; 6. dier gdy pha huy; 7. mdt bao mon.
Loai b: L2 nudc tir nhitng khoang trong ¢6 dp luc 10n trong dd di theo dat gay
tham thau vio nhitng biy chifa dav vi ddy dau di chuyén ra khoi bdy 1ao 1én mian chin

thuy luc.

Loai ¢ va d: Né&u via khong ddng nhit vé mit thach hoc, ddu co the bi dong
vién 1ap trung vio cdc thiu kinh cat. Hién wong ndy duge giai thich 12 nudc s€ chiem
day cdc tap da ¢6 do chira nude cao tae 1én man chan bao boc daw trong cdc thdu kinh

cla cat ¢& do 1thim nude thap hinh X115,
XIIL.4.2. Nhém cie via dang khoi

Su thanh tao cdc via dang khdi ¢6 lién quan véi su tich 1y dav va khi trong két
dang khéi. Su thanh tao cdc via diu dang 1p la do chuyén dong bén cha dau va khi.
ndi 1én trén nude trong két chita bi gidi han ro rét ¢ mdi va try boi cic da thyc (€ la
khéng tham. Trong cdc két chita dang khdi tinh hinh lai khdc. Trong cdc ting dd day,
hydrocacbua ¢é xu hudng dich chuyén lén wrén, tich tu dudi mii cua két chia, o noi

mdi hinh thanh cdc khdi nho cao. Sy thanh tao via cd thé chi do dich chuyén ding. Su
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phan bo ddu - khi va nudc trong cic via dang kh&i hoan 1oan theo ty trong chi khong
theo ki€n tric va cidu tao dd hinh XIIL 16,

iy

g Ty,

Hinh XINL16.Via dang &hoi:
a. ndin trong neép toi, vom
b, ndm trong vom bi bac mon
L ddne o 2. mie; 3. cde da bi it ne.

T4t ¢4 cic via dang khéi dac trung 13 ¢ sy phan bé khong déu cna cdc khu vuc
¢6 do thdm khdc nhau. Bai the mic ddu via dang khai 13 mot két chia duy nhat, nhung

& nhitng phan khdc nhau, dicu kien khai thic s¢ khic nhau.

100 =T~ /?2,’/?:::':‘_;.3\::\
300 //’, e o
7 ,‘,, g 27 /
400 /)’;;/ 2, %{{”;’ /
S NI S S N e S |
600 :
700 i W{RW\}S
8002/~ e SN O U

Hinh XHI17. Serdo via dang kot ¢ mii nhé edi tao.
Theo dac tinh cha két chifa, cic via dang khé) duge chia thanh ba phu 16p:

a. Cdc via dang khoi & cdc min nho cdu tgo (nic la ¢ cde mii phé co nguon
kisw tqo)

Cac miii nho cdu tao nay hinh thinh do sy udn cong cua via hoac do cdc dit
gdy. Cic mat phan chia ddu - khi cfing nhy diu - nude cat ngang todn bo khai cha

khéng phu thugc vio cdu luo va thanh phia thach hoc cua dd hinh X117,
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Via khi thuoce md  -300

Enxankovo tring v&i khéi nang.

! %,
TS

At
— L@E&'ﬁ?ﬂl

Colecto ndm trong cic dd cat két, -400

dd voi tudi cacbon gitta. Cic d4 bi

gidp vd ¢ mitc do khdc nhau phu

thude vio muc do delomit hod,

nhing van xem ching 12 mo6t khaoi Hink y .
inh X1 I8 Mdt car vi héi-cu ;
duy nhit (hinh XIIL18). in 1.1 dt cdt via dang khéi-cua mo

EnSanski (theo K.A. Mascovich,
b. Cdc via dang khéi & cac B.la.Sorincov):
mii nhé do béc mon )
1. sétkér; 2. cdt két; 3. da voi; 4. khi; 5. e
Tac 12 & cdc khél da sot
ctia dia hinh ¢6 duge phi b&i dd khong thaim (hinh XII1.19).

¢. Cdc via dang khét ¢ cde miii nhé cé nguon goc sinh vat

oy —‘-'3"" /] R mas Ty, LA 2 M//”
T A A LT ) o O
""”""‘””.”5%;%?1;%;{? v vy %

o,

Ty
I D A
v v vIIIT7F e r""f!f'r{{l Yoy vV //////////) Yyv
S //,7/////4/”//’4 “

Hinh XII1.20. So dé via dang khot o miti

o Hinh XII1.19. Sodo via dang khoi o
nhé ¢é nguon goc sinh vt

migi nho boc mon,

Hinh dang cta cdc mii nho dugc quyé&t dinh bdi su phin b6 chia cdc s.inh vat
tao dm tiéu. Cdc bay duge thanh tao khi ¢é 1dp dd khong thidm phi lén trén. Cdc mil
nh6é nguén gdée sinh vat cling twong tr cic nhd bée modn, thudng 14 cdc khai s6t cha dia
hinh ¢é (hinh XI11.20 ).

XIII.4.3. Nhom cie via bi gigi han xung quanh vé mit thach hoc

Két chira trong nhém via nay la cdc dd chia dau bi bao vay vé moi phia boi cac
loai dd khong tham. D6 ¢é thé 1a cic thau kinh Cﬁt trong cac da sét hoac dd ngudn gdc
hed hoc, cling ¢6 thé 1a cdc khu vuc ¢6 do ndt né vd hang hdc nhiéu trong cac da
cacbonat, bién chit, magma v ciing c6 thé 1a cdc d6i bi rira mon (hinh XII1.21).
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Trong moi trudng hop, khong ¢o ngudn bd sung cho nudc nam dudi via, nhung

nang lugng cua nd khong bang O (do dp sudt cao). Do cao via thubng khong ldn, do do

ap luc via khong thé 16n. Nhung nén nhd ring trong cdc két kin. khi c¢6 diéu kién thudn
Igi ¢6 thé xudt hién cdc di thudng v¢ dp lyc.

Néi chung. cdc via cla nhém nay thugng it ¢é y nghia 1dn v& mat cong nghiép.

Hinh XII1.21 MG ddu trong hé tdng cdt két cia mo
Trecmangitckobo.
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Chuong X1V

SU DI CHUYEN CUA DAU VA KHI SUTHANH TAO
VA PHA HUY CAC TICH TU CUA CHUNG

XIV.1. NHONG NGUYEN NHAN CO BAN GAY RA SU DI CHUYEN CUA DAU
VA KHI

Khi md&i thanh tao, dau va khi ¢ trang thii phan tan trong cdac dd hat min (con gol
1a dd me hay cic dd sinh ddu) dudi dang cic phin tir hoa tan O trong Vvat chét hitu co khong
hoi tan. Dau, khi chi ¢6 gia tr1 cong nghiép khi ching di vao cidc da chira daun v duge 1ap
trung lai thinh via. Kha nang v quy mo cha sy di chuyén cdc hydrocachbua duge xdc dinh

bai trang thiil vat 1y cua cde hydrocacbua do v cua dic tinh cia cdc ddi dd.

Trude hét ta hét ta hdy noi vé cac y€u 16 co ban gay ra sy di chuyén coa diu va

khi trong vo Trdi Dat.
XIV.1.1. Yéu to trong luc

Yéu 18 nay tac dong thuong xuyén n€u ¢6 mot su di chuyén nao day ma dau vi
Kkhi roi vao mot két khong cd nude, lic nay ddu c6 xu hudng chi€ém vi tri thdp nhét con
khi chiém vi tri cao hon. Nhung trudng hop nay rdl hi€ém gap, thong thudng thi nude
bao gidy cling 1a ngudt ban dudng cua cdc hydrocacbua. Lic dé do su chénh léch va 1y

trong, ddu s& ndi trén mit nude con Khi 1ai ndi trén dau.

Sy di chuyén cia dau vi khi dudi tdc dyng ctia trong luc s& bi ma sdt ngin tro.
Ma sdt gifta cdc pha (gay ra bai sy di chuyén tuong doi gitta khi, ddu va nude) v ma
sit gilra chc chat dich chuyén va thanh cic 16 hone, Do vay. cdc giot diu chicd thé ndi
jen trén mat nude duge trong trudng hop dd chia dau cd do iham rat 16n (loai cdt 1ho
nhat, cudi, soi, hodc did voi ¢o phién hang hdc, nit né) tifc 13 khi cdc 16 hong ¢ dudng
iinh trén 0.5 mm, hay ndi cdch khdc khi mi st dich chuyén cua chat long trong di
khong chio anh hwong cua luc mao din. Nhung trong hin hét cdc két chira dau ma

ngudi ta da bict thl dudng kinh giita cdc 16 héng thudng nhoé hon 0,5mm, nghia la cdc
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16 hong ¢6 kich thude ¢t cic 6ng mao dan. Trong trudng hop nay, sic diy cla nude
lén cdc giot dau sé khong thing ndéi lyc ma sdt gita hydrocacbua va cdc thanh 16
hong, do d6 su dich chuyén cla ddu s& khong xdy ra duge. Nhung luc ma sét cling chi
ngan can duoc su dich chuyén cla ddu trong trudng hop diu & phan tén thanh nhitng
giot nho bén trong 16p. Khi cdc giot diu tap trung thanh cdc khéi lén, 1ap ddy hing
nghin 16 hong lién tyc thi diu lai ¢ thé dich chuyén qua cdc 16 hdng ctia dd. Thi

nghiém sau day :va Gillman Hill s& chimg minh didu dé.

Trong mdt cidi hép ¢d kich thude 2 x 0,3 x 0,1m chira ¢dt no nude (hinh XIV.1Y
ngudi ta nho mot lugng diu nho lam 3 diém cdch nhau 10cm. Quan sit khéng thiy su
dich chuyén coa diu, nhung néu 1iép tuc nhd thém diu vio sao cho 3 vét dau trén o
th¢ né1 duge vai nhau th lap tire e sy dich chuyén cua dau lén phia trén va sau mot
viti gi0, toan bo khéi dau di tap trung lai & phadn trén ciia hop, trit mot lugng rat nhd
con sot lai tai cho, dudi dang cdc giot phan tan.

Hinh XIV.1. So do thue nehiéor cnia G.HIHL

Nhu vay, trong lye khiong di gay ra sy dich chuyén cta ddu vio nhing giai
doan dau tién, khi ma diu mdéi duge tao thanh tir vat liéu hiru co, con & trang thai phan
tin chua tap trung thanh nhitng khéi da 16n. Diée do ¢d nghia 1a su tap hop dau vio
nhitg giai doan nay di xay ra khong phai dud tic dung cua trong luc ma dudi tic
dung cua nhitng luc khic. Mat trong nhitng luc ¢d tic dung 16n vao giwt doan nay la

thuy lue.
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XIV.1.2. Y¢u to thuy lue

Trong qua irinh tich st dia chat luon xay ra sy di chuyen cua nude ngam. Su di

chuyen ndy xay ra véi cudmg do va huong khide nhau

Ngudoi ta nhin thiy inh huong do chuvédn dong clia nudce ngdm dén sy di chuvén
cua cde hydrocacbua trong vé Trii Pat, danh hudng nay duge thé hien dudi har hinh
thire. Trude hét su dich chuyen caa nude <& kéo theo sy dich chuyén cla cac giot diu
va Kbi nho nhit do sunoa sa pita cdc giot diu, khi va nude. Trong qui trinh chuyén
dong theo nude, su phan di oo lrong Tue riéns cua cde chat dich chuyén xayv ra dé
hon nhicu. Trén duong dich chuvén. cic giot diu vi khi noi din 1én trén, hop din Jal
voi nhau tao thanh cde giot dau - khi ngiy cang lgn hon, réi nhimg giot niy trong
nhimg di¢u ki¢n thugn low 1ai hop véi nhau dé tao thanh cdc tich tu c6 kich thudce 16n
hon. Bén mét Nic nio d6 cdc tich 1w niy s& di 1dn dé€ c6 thé W ndi lén trén mat nude
dudi tic dung cua yéu td trong luc. Mat khic. nuée ¢é kha nang hoa tan mot luong nhé
hydrocacbua. Trong nhimg diéu kien vi 4p suat nhit dinh, dac biét khi trong nuoe cd
chira mot vai hep chit hod hoe nio d6 thi do hoa tan cha div trong nude duge ting 1én
nhieu hon. Trong qud trinh di chuyén ctia diu theo nude, khi nhimg dicu ki¢n trén day

mat di. nd lai tdch ra khoi nude va (@p trung thanh siot. K¢t

qua 1a su di chuyén ciia hydrocacbua dudi dang hod tan %
//

trong nude dd duoe thye hién.

XIV.1.3. Yéu to maoe dan

bo 1én coa Tue mao din thy thuoe vio tinh chdt cna
vat chat dich chuyén, tinh chat cia dd va kich thude coa cic
16 hong. Khi trong cdc 16 hong cia di déng thii ¢6 <d nude
v diu thi bé mit phan chia gita nude va diu I mot mat
cong. Mit cong nidy duoc tao ra bdi ste cang bé mir cla
chit long. Stre cang bé mat cha nude lon gap 3 lan sic cang
bé mat cua diu, do do lue mao dian coa nudée cing lon gdp 3
lan lye mao dan cda ddu. K& qui 13 dudi tie dung cua Qe
muo din. nude ¢6 xu hudng chicm 1iv nhime (6 hang nho
hon va didy dau vio nhimg 16 hong 16n hon coa di. N6i khac  Hind XIV.2.Thi ngluém

. L . . . o ertee Van vl
di, dudi tdc dung ¢ha e mao din, dae s& dich chuyven vio :

186



trong nhifng dd wram vch tho hon, con nhirmg dd iradm tich hat min cd cha nude sé
thanh 16p nean c¢ich dau. Van Tuyl vi Beckstrom da [am hang loat cdc thi nghi¢m dé
chime minh chio vai (1o cha sée cang bé mai trong sy dich chyén cua ddu vio nhimg
gini doan diu ticn, khi ma vt 1i¢u tram tich bl nén chat dudi tic dung cua 1ai trong

cla cde 10p dat dd beén trén, Co thé tom tit mot trong nhitng thue nghiém dé nhir sau.

Trong mot ong thép nhdr 3 16p car v 2 1gp sét xen k€ nhau. Trong cac 1dp it
cho tham nude. con trong ciac 1op set choe fan hon hgp dau - nude (hinh XIV.2). Dung
mat pittong (¢ nén, tang dan e udn sao cho suu Zh30" thi dat tdi 85kG/em®. Trong
qui inh nén whu vav, mot fuong [on nude di thodi ra ngoiad qua khodng trdng gilia
thanh 6ne v pittone vicgua nhimyg 10 hong & didy ong thép, thye nghiém két thuc ngudi
i thay sét nén chat Lai v mat d phin tan diu chia trong dé. Hai 16p cat ¢ ddy va bin
trong 6np (hép mat pin hét nude ban dau. thay 1he vie ddy dau dd chi€ém hiu nhu toan
ho cdce 16 hong gilta cde hat cdl. Lap ¢dt ¢ gifta vian con chia nhiGu nude, nhung ciing
dd thdy ¢6 mot it diu. Khong nghi ngd gi la cde 1dp ¢ ndty cling ¢6 chira day diu khi
ta nén v6i ap tue cao hon va lau dai hon. Thi nghi¢m nay da ching minh cho quan
di¢m néu lén rang dd me cna daw (dd sinh dau) 1a nhing dd hat min, nhung nhd sy
khic nhau vé sie cang bé mit giftu dau v nude ma daw duge tap trung vio cic di hat

the hon - vio cac di chia dau.

Cho dcén nay hien tuong di chuvén cua dau dudi tic dung ctua lue mao dan vin
chua duge nghien ey div di Ngudi 1a chua xde dinh duoce yéu 16 cua lue mao din ¢6
the gay ra su di chuyen tren mot khoang cdch xa bao nhicu. Nhung ta ¢6 co 5o d¢ cho

ring khodng céch di chuyén ndy Khong 1én Tam.
NIX 1.4, Ap luce tinh va dp luc dong

f\p fue tink {do 1ai trong cua cde 16p ddt dd nam trén) cfing nhu dp luc dong (do
chuyén dong tao niii) déu ¢6 tie dung nén cht cie dd la va do do “vat” nude - dau -
khi ra khoi dd chim chiing. Cic loai da khéc nhau chiu su tdc dong khdc nhau cuu stic
nén. Vi du déi véi sét, hién tugng co it the tich tang din theo dp lyc vd lugng nudc
nude mat di rat 16n. Athy di chitng minh ring sét mdi ldng dong chita 85% nudc, 50%
lugng nude nay s¢ mat di khi sét chiv mot dp lue tuong duong véi mot ot tram tich
day 300m, con khi nén vai dp sudit twong duong 2.000m trdm tich thi 90% nude s&

thodt ra. D1 vai cidt. hieu qua cta dp lue niy duge the hién qua mét cdch khic. Ngay
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khi m&i bi nén véidp luc khong 16n Lim. cdc hat cdt da phanh chéng siap xep lai dé cho
thé tich cdc 16 héng 12 nho nhat, Tir Wi dé, di ¢é tang dp Juc thi cdc 16p cit cling hiu
nhi khong thay déi thé tich, hay noi khdc di ching tré nén khong thé nén duge. Hién
tugne khong nén duge cla cdl s€ 1Ep tue duoc duy tri cho d&n chimg nac sdc nén chua
du dé lam bign dang cdc hat edt. Nhu vay, lue nén chu y&u ¢6 tic dunyg pay ra sy dich

chuyén ctia ddu trong edc dd set.

Luc ki€n tao, ngodi tic dung bo sung thém cho lue nén de i trong caa cic 16p
dit dd nam trén, con c6 nhitg e dong rieng dén sy di chuyén cia ddu - khi. Do cé
nhitng chuyvén dong kién tao mit hinh thanh su phin bs dp lye ¢ cdc khu vie khic nhau
cuy vo Trai Dat. K&t qua 12 ¢é sy phan ba lai nude, dau va khi. Tao didu kien cho s di

chuvén hydrocachua la cac khe nin cua dd hinh thinh vio gial doan tao nili.
XIV.1.5. Vai tro cia Khi hea tan

Tir lau ngudi ta da bidt dén vai tro cua Khi trong sy di chuvén dau. Cie Khi ty
nhien duge thinh tao déng thoi vai diu hode thanh o doc 1ap trong tram: tich, Doty
trong rit nho vit dé bi di chuyén ¢ nhimg noi €6 10 hong nén rat d¢ (dp trung vio cic
biy. Neudsi ta ti€n hanh nhicu thi nghiem J¢ nghicn cdu anh hueong cui khi hod tan den
sir di chuyén cta dau. Tat ca nhing the nghiem nay di di 1@ ke ludn 12 sy gidn ng the
tich ctia khi & méi trugmg 16 hong viv sy hoi tan mot phéin ca nd trong dau da gay ra
sir giam do nhdt va sic cang hd mit ctia dau, ao didu kicn d¢ dang cho sy di chuyén

¢On cdc giot dau tir 16 hong nay sang 1o hong khic, dudi tic dung cita lue trong truong.,

Ngoid cic y&u 1o co ban tren day. s di chuvén cua diu v khi con do nhidu cic
peuven nhian Khace gay ra. frong o3 J0 phai k& dén hien tueng ximang hod két chira, do

eian nd cha chidt khi, chat long, dd va hi¢n tuomyg khuceh tan...

NIV.2. KHOANG CACH DI CHUYEN CUA DAU VA KHI

Mot trong cic vin dé co ban ¢o lien quan dén su thanh tao cde via diu va khi ta
khodang cach di chuyén cia diu vit khi. Pay ciing 15 vin dé g@y nhicu tranh fuin. Nhicu
nha nghien ciu cho ring su di chuyén cd the xdy ra trén mot khodng cach ngin, tie 1a
ddu va khi thye t& duge thinh tao ¢ ngay noi mi nd nim hién nay. Dan chding cho quan
diém nay 13 sif €6 mat cla cdc via diu va khi trong cdc thiu kinh cdt hoie dd khoi vol

im tién hoin toan bi bao vay bdi cdc ling dd sét day. Trong ruong hop nay, chi ¢o the
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gid thidt rang daw va khi Ja duge @p trung vao dd dé tham ciung vé nudc do hién
tuomg nen ep cac da sot (dd met vay quanh. Dan chiéng tha hai 1a cdac két chitu e nhién
duoe 1o nen civ di hat min phé bidn hon 13 cac dd hat tho, mi sw di chuyén di xa coa

diwn v khi trong cic dd hat min ndy 1y ihicu khé o6 thé chap nhan.

Mat Khite, eliag kKhoog 1t cde v du chimg 1o rang diu vie khi duge van choyén

trén mot khodng cdeh rat xa Céthe neu ra mot so din chimg.

Sunieh tu daw - Khi tuon luon duge khong che & cde viotf can tae cao (ly

thuyet nép loi cua Whiter, noi ¢ didu kien thuan loi cho sy tich diu khoi nude.

- Sur thanh tao nhitag tich tu dau khéng 10 chi oo the 1a két qui cda sy di chuyeén

dau vor guy mo ding k& wr nhimg bé tich tu dau 16m.

- Trong nhicu trudny hop. 6 ring diu khong phii duge thanh tao tir cic nguén
dia phuong, vi du cie tich tu didu vrong cice dd phon trdo hoao trong cde thanh tao lue

dia miu do (dicu kign wrdng khong thudn Lol cho sy tich tu ddu: moi rudmg oxy hod)

- Co nhitne bayv dau Inén nay vdng, nhune ¢6 du chime ¢d J¢ nai rane o do di
= o " - = Py =

tmg oo dans Nl vay didu s diy Jda bidi chusén dinoi khae.

- O cie mo dae hién nay, cac hydrocacbud & trang thai on dinh. Su can bing
nay iy thudc vao hang loat cde yéu (6: bin chat cda di chira dau vi bdy. chidu sau,
e nam, sy chuyén dong v thanh phin cia aude via. NEu ahu hién nay tén (ai mot
can bing nhu vy thi ta cé quyén nghi ring trong lich st dia chat da timg toén tai nkifmg
can bang khdc. Nhitng bién tidu, bién 10, udn nép, bao wdn xdy ra sau xhi thinh o
diau i [a cic nhan 5 dnh hudng dén su phan ba tai cde via diu hay a6i khidc di. rong

lch sordia chat da nhidu lan xay ra sy di chuyén cia diu.

Tém lai. ¢6 the ndi ring trong mot 86 trudng hop niy thi diu 6 rang chi duge
di chuyén qua mot klioang cich ngan. uhung trong nhimz trudng hop khic né lai doe
di chuyén qua nhirng khodng cich rat did. Khoang cich dii hav ngan cua su di chuvén
Ity thuoe vao sy cd mac hay Khopg cua vie biy hode cde man ¢hin trén con dudng
di chuyén cta dau - khil tie 1ty thuoe vio khoang cdeh tir vimg tao dau dén bay gin
nhat. Khi mi didn va khi con chua gap sy ngan can trén dudng di chuyén coa minh thi
no con UEp tue di chuyén. Khouang cdeh di chuyén niy ¢6 thé dat 161 hing chuc, tham

chi hing tram kilomet.
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XIV.3. SU THANH TAO CAC VIA DAU VA KHI
XIV.3.1. Ly thuyét thanh tao cac via dau va khi

C6 nhiéu 1y thuyét vé sy tich ty ddu va khi. Nhung nhitng 1y thuyét nay khong
loai trir JAn nhau ma chi phan 4nh tinh chét da dang cua cdc qua trinh tich tu diu khi
ma da quan s4t duge ¢ nhitng mo khdc nhau. Trong s& cac 1y thuyét vé su thanh tao cédc

md diu vi khi phd bién nhit 1a cdc 1y thuyét sau:
a. Ly thuyét nép 16i (con goi la 1y thuyét trong truong)

Pay la 1y thuyél ¢d nhét trong s6 cdc 1y thuyét chung vé su thanh tao cédc via
ddu-khi. Mac ddu vay, cho dén nay no vin con gid tri dinh hudng cho cong tdc tim
ki€m cdc tich tu ddu. Theo 1y thuy&t ndy cdc tich tu dau duge tao nén & vOm cic nép
uon do su di chuyén cha ddu va khi dudi tic dung cua luc trong trudng. Sy khdc nhau
vé ty trong 12 nhin 18 co ban gay ra sy ndi va chuyén dong lén phia trén cta dau vi
khi.

Chuyén dong cua diu va khi len phia trén, dudi tic dung ciia lyc ndi, ¢6 thé bit
diu khi ching da tap hop thanh, 16n hon lyc mao ddn. Cic khoi ddu hoac khi nay s¢€ di
chuyén theo huéng thing ding 161 16p mai khong thim, r&i ti€p tuc di chuyén theo

o Khi
Giai doan 1 \
__,,,/__/‘:_:\l:}ij_/
i NUdGC ——~._7 Banlenép
Giai doan 2 Khi
/“\
/ Dau \/}'__

Giai doan 3

Khi /L‘/v

a © %y o ?® [l C)
° - 9 Iy °

Nudc -

Hinh XIV.3. Khi ddy ddu ra khdi bay.



chiéu nghiéng clia mai lén phia trén. Trén dudng di chuyén cdc kh&i ddu nay sé tang
ddn kich thudc do su két hop vdi cdc giot ddu-khi phan tdn trong rudc, két qua la luc
néi cla cac khoi ddu khi nay ting lén. Cudi cung diu va khi duge tap trung & vom ciia
cdc nép 18i. Tai bdy chira dau kiéu nay khi s& chi€m phédn trén cing sau dé la div vi

dud6i cung 14 nudce.

Néu nhu dau va khi van ti€p tuc di vao bay thi s& 161 lic bdy cau tao nay duge
lap ddy hoan toan béi ddu va khi, tr lGc nay trd di, ddu dan din s& bi khi mdi dich
chuyén dén dudi ra khoi biy nay vi tifp tuc di chuyén theo hudng nhé 1&8n cha via
(hinh XIV.3). Do dé khi cé mét bdy ciu tao lién tuc nhau, ¢di no nim & vi tri cac hon

¢dl kia thi s€ xay ra su tich tu phan di.

; Nude

Hinh XIV. 4. Sodé IV thuvet giai thicli si tich tu phdn di.

N¢i dung cha qua trinh tich tu phan di ¢6 thé tém tat nhu sau: Trong qua trinh

di chuyén mang tinh khu vuc & vé Trii Dat, ddu va khi s& dan ddn tich tu vio cdc bdy
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¢4 & doc dudng di. Néu khéi lugng ddu va khi vugt qud sitc chifa cla biy thi dauw khi
bat ddu bi khi ddy qua ban 1 ciu tao va tiép tuc’ di chuyén lén trén theo hudng nho
cla 16p, di vao biy tiép theo. Khi ndo mit phan chia dau - khi dat 161 ban 1 cia nép
udn thi trong bay chi con toan khi. Tir lic d6, khi dwgc van chuyén tdi s& ti€p tuc di
chuyén 1én bay tigp theo va tao thanh “mil khi” & bay thir hai nay. Qua trinh 14p ddy
diu va khi & biy thit hai s& xay ra nhu da xdy ra ¢ bay th& nhét. K&t qua 1a nhitng bay
th4p nhdt chta toan khi, ti€p theo 12 nhimg biy chia vua ddu vira khi, cao hon 1a nhimg

bay chifa toan ddu va trén ciing 1 cdc bay chi chita nuge (hinh XIV.4).

Hién tuong tich tu phan di trén day thuce 1€ di xay ra. Vi du g viing Lost Soldier
& Wyoming va viing Kansastrung (My), ving Kraxnodarxki (Lien X6 ci)... Nhung can

fou ¥ mot 86 diém sau:

- O noi xay ra su tich 1y phan di hoan toan khong ¢4 sy di chuyén cua nudc, ¢

dé y&u & trong trudng déng vai trd co bin trong sy di chuyén cla ¢dc hydrocacbua.

- Hién wrong nhirng biy cdu tao @ sau nhit hoan toan chi chira khi cd thé c6
lién quan v6i sy thay doi chat lugng cua cic hydrocacbua theo chiéu sau: & nhiing do
sau 16n, hién tuong “cracking” (bé giy mdi ndi trong cén triic phan tir) c6 thé xay ra,

do dé chi con lai cdc hydrocacbua & trang thdi khi.

- Hién tuong tich tu phan di duge gia thidt trén co sd tinh én dinh cua ting
trang thai cin bang trong sudt lich sir dja chdt cva cdc via ddu va khi, nhung trong thuc
t¢, c6 thé xay ra sy phin bS lai cic tich t dau, khi va nude do su bien déi binh dé ciu

tao cla viing nghién ciu.
b. Ly thuyér thuy luc

Trong qua trinh di chuyén cba cdc hydrocacbua theo dong nude bén trong cdc
két chifa, dudi anh hudng cla thuy luc, xay ra sy phan di ddn vat chat do sy khic nhau
vé ty trong va d¢ linh déng. Su phin di nay din 1di sy tich tu ddu va khi trong cdc by
gip trén dudng di chuyén.

Khi nghién ctu hién tuong di chuyén cla nuée ngam, nhan thay hdu nhu khong
¢S mot bé trdm tich ndo ma hé thong thuy luc lai hoan toan roi vao ché do nging (ré.
Su van dong cla nudc ngdm luén ludn xdy ra & thimg nai nao cd su chénh lech vé thuy

lue. Su bign ddi gradient thuy lyc lal thudng xuyen xay ra trong nhiing thoi ky dia chit
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khic nhau. Vao nhimng giai doan ddu tien trong lich sir phat trién cia bé, khi ma hién
tugng syt lin va tram tich xdy ra manh ms, ¢6 su khac nhau vé dp lyc giita viing lin
chim sau nhat (thuong 1a ving trung 1am bé) va viing ven ria. Su di chuyén nay s& xay
ra dé dang & nhing 16p dd c6 do tham t5t. Sau dé cic hi¢n tuong usn nép, dit gay, bée
mon da lam thay ddi phuong huéng va cudng do dich chuyén clia nude ngam. Téc do
va phuong hudng clia dong chay phu thuéc vao do 16n ciia gradient thuy lue, titc 12 vao
do cao vling cung cdp so véi mat
chudn - thudng la muc nuéc bién.
Ching khong ty l¢ v6i mitc do
bi€n ddi cha 4p lve thuy tinh doc
theo déng nudc. Vi du, nude sé

chuyén dong tir khu vue c6 ap luc

via thip téi khu vuc ¢6 dp lre via

Hinh XIV.S. Su chuyén dong ciia miée tr

viing cung ¢dp a téi viing thodt mese b qtic cao, phit hop véi sy ha thép cia

cdc nép 161 va nép lom. bé mat (h& dp theo hudng nay.

Hinh XIV.5 dién @ sy chuyén

dong cua nuéce tir viing cung cdp a téi vling thodt nude b, qua cdc nép 18i va nép 16m.

Ap lue via & diém f, tuong tmg véi ¢ot nude ¢6 chiéu cao fg, 1o rang 1a nhé hon ap luc

via & diém d, tuong vng véi cot nude ¢6 chiéu cao de, do vay nudc vin chay tir diém d
téi diém f.

Hinh XIV.5. Sy chuyén déng clia nude tir viing cung cdp a 165i vung thodt nudc

b, qua cdc nép 16i va nép 1om

Su di chuyén cia nuée tao diéu kién thuan loi cho sy di chuyén cia
hydrocacbua. Didu va khi & trang thai phan tdn thanh céc 2101 nho trong nudc hoic &
dudi dang hoa tan s€ duoc nude van chuyén di cho téi khi nao gap duge cac b’éy ciu
tao hodc bay thach hoc, hay do su bién déi vé dp sudt, nhiet do va cdc didu kien hod ly
khdc ma dau da tich ra khéi nude, tdp hgp thanh cdc phdn tir 1dn hen, ¢ kha nang dich
chuyén dudi tic dung cla véu 1§ trong lue. Thy theo dac tinh cha bdy, s tich tu dau va

khi ¢6 thé x4y ra theo hai cich:

- Khi cic giot ddu hoac bot khi dd & phdn vom ciia by cau tao thi dp luc ndi
cia chiing s& ngin cin sy dich chuyén tiép theo cung véi nude. K&t qua 14 dau va khi
dugce tich tu & phdn cao nhit ciu tao. Néu nhu d¢ 16n cia gradient thuy luc do 16n thi
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mat phén chia ddu - nudc s&€ nam nghiéng theo hudng dong chiy. Ty trong cia diu

cang lén, géc nghiéng nay cang lén.

- Trong trudng hop bay kieu thach hoc (sy vdt nhon cva di chita dau, do gidm
d6 thdm theo hudng nhé cua I6p) hudng chuyén dong cliia nude s& cé tdc dung 16n d€n
su tich tu coa déu va khi, nguyén nhan 12 trong hdu hét trudng hop, do khong tham cla
man chan la y&u. Né&u nude di chuyén tir trén xudng dudi, nguoe tai véi chiéu ndi clia
ddu va khi thi hi¢n qua chan cha d4 {t thaim s& tang lén, k&t qua 13 hdu hét ddu va khi
s€ bi gilf lai trude d6i chian. Nguoc lai, néu nude di chuyén tir dudi 1én trén theo hudng
nho cua l6p, tic dung ddng thdi cha thuy dong luc ndi s& tao didu kién cho ddu va khi
chi€m 1y nhimng 16 hdng ngay cang nhd hon va cudi cung ¢6 thé xuyén qua man chén
thach hoc. K&t qua la n¢u nhu via ¢é duge thanh tao trude man chin nay thi lueng dau

va khi trong via ciling khéng ddng ké.
c. Ly thuvér vit hay nén ehat

Ly thuy€t ndy chi y&u giai thich sy di chuyén cla cdc hydrocacbua tir da sét
vio cdc dd ¢6 do hat 1on hon, dong vai trd cia biy. Ly thuyét nay dugc phat trién cung
véi nhing quan diém co bin cla 1y thuyét thuy luc vé su chuyén dong cGa ddu va khi

lén trén theo huéng nho cia via,

Nhy ta dd biét, lic mdi ling dong sét chia 16t 85% nudc. Trong nhitng diéu
kign thuan lgi, var liéu hitu ca ban din duge tich tu ciing vdi sét s& bién thanh céc
hydrocacbua. Khi bi Iin chim xudng sau, sét bi nén, hydrocacbua sé theo nudc thodt ra
khoi sét va di chuyén dén nhitng nai chiu dp luc nhd hon. Trong qud trinh sut bin, cdc
16p sét chiu hai luc nén, trong luc cla cdc 1dp ddt dd nam trén nén theo chidu thing

ding v st co ngan clia cdc 1dp tao ra strc nén theo chiéu nim ngang.

Ap suilt dimg, y&u 18 co ban gay ra su chuyén dong tit dusi 1én trén clia nudc,
dau va khi duoc quyé€t dinh bdi tai trong cda cdc 1dp dat dd nim trén. Do t8c do sut lin
¢ phdn trung 1am cua bé trdm tich thudng 16n hon ¢ phin ven ria, hay néi khic di do bé
day tram tich ¢ phin trung tim thubng lén hon & phan ven ria nén thudng cd nhimg
diéu kién thuan 1gi cho sy di chuyén dau - khi tir phdn trung tam t3i cic dé6i ven ria. O
phdn trung 1am bé, vu thé {4 tuéng sét, con d phdn ven ria wu thé 13 twéng cit. Nhu di
biét, trdm tich sét dé bi nén hon vi sy co it thé tich cha sét xdy ra tir tir, tang dan theo

chiéu sau. Khi bi nin sau 200m, sét bi mé&t 20% chiéu diy ban diu, sau 600m mat 35%
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va sdu 2.000 m thi mat 47% (theo Athy, 1934), Ket qua la do réng ciia sét bi giam va
nude - dau - khi bi dudi ra khoi sét Th¢ tich cla nude - dig - khi bi vit ra khoi sét
tang lén theo chiéu sau lin chim. Theo bi¢u dé ctia Hobson (1954), mot lap sét ¢o
chicu day 200m s& giaj phéng ra 8 Iit nuée cho méi cm? bé mat bi lin savu 1.500m. Nhu

vay ¢t méi km? bé mar da giai phong ra 80 triéu tdn nude.

Dao1 vai i, hiew qua trong luong cdc I6p dd da nim trén lai bi€u hi¢n theo mot
cdach khdc. Thue nghi¢m cua Van Tuyi da ching minh ring cat ¢6 d6 16 héng ban dau
42,6% s& dat duge do 16 héng 27,5% & dp suit 230kG/cm? (tuong duong véi 1.000m
trdm tich), réi tir d6 du ¢6 tang dp suat thi do 16 héng ciing hiu nhy khéng thay déi.

K¢t qua chia nhitng hien wong trén day la nudc - ddu - khi bi dudi ra khai sét va
di chuyén vé phis cdc I6p khong bi nén, ¢6 do 16 héng di 1én. Néu tdng chira ddu bj
bao viy hoan toan giifa cdc ds khong thdm (truong hop cdc thdu kinh cat hoic ciac am
tieu gilra tang da sé1), dudi tic dung cia sitc cing bé mat dau s& tich khoéi nude, tap
lrung trong cac dd tham (6t vi tao nén via d4y hodc khi. Nhung néu tang dé tham nay
phit trién rong ¢4 lien quan it nhiéu v4i mat dat thi nuée - ddu - khi bi dudi ra khoi sét
s€ di chuyén [én trén cdc déi cao hon, noi chiu mot dp lyc nho hon, tao thinh mot dong
thuy dong luc hudng tir trung tim bé ra ven ria, N6t khic di, nude - diu - khi di
chuyén tir céc 16p tram tich déo, thudng la diy, & trung tim bé vé phia cdc 16p trdm
tich mong hon, it chiu nén hon va do 16 héng 16n hon & ven ria bé. Nhitmg by nim &
ving ven ria bé trim tich hoac & ven nhitng ché nho cao 13 nhimg bdy c6 khi nang 16n
nhat vé sy tich tu dau khi.

Mit khéc, hién twong sut lin cGia bé trim tich con tao ra sy dén ép cla cic 16p
tram tich theo chiéu ngang. K&t qua ctia hién tugng nay céing gidng nhu hien tuong nén
chit theo chiéu thing dimg, nghia 1a ddu bi dudi tir cdc ds bi nén chat sang cic da bi

nén yéu hon, tao thanh mot dong thuy dong luc hudng vé phia ven ria bé.

Chiing ta thudng hinh dung chuyén déng sut lin s& dap tdi hién tugng kéo dai
dudng ddy cla bé tram tich (do vong xudng). K.F. Dallmus di chi ra ring, sy ha dan
cua ddy bé s& 12 sy dén €p ngan cdc 16p trm tich laj dé dat tdi mifc cta day cung néi
hai daw cta bé trim tich. Ket qua 1a [6p trim tich véng xu6ng phai chiu mor lye ép
ngang. Luc ép ngang nay phy thudc vao kich thuée bé v chiéu sau sut lin (bang -
XIV.1). Qua bang nay ta thay ap luc ngang lai con cao hon dp lue do ta; trong clia cic

16p dat da nam wrén

198



Bang XIV.1. Ap luwc ngang sinh ra do sw sut lin (theo Dallmus)

Puung kinh ciia bé Chiéu sau sut .rip lre ding, f\p luc ngang,
Cung 66 Km ldn (m) kG/cm?® kG/em?
1 1113 2429 53 59
3 3339 21857 480 519
5 556,53 | 6070,0 1335 1412 |

Nguge lai véi hien tugng don ép wén day, néu ddy bé urdm tich san khi dat 16
vi tri ciia day cung noi hai dau bé mi vin uép tyc sut ldn thi néd lai chiu mét sifc cang
hinh thanh do su kéo dii cdc 1&p tram tich. Chinh sy xudt hién cla sifc cang s2 tao diéu
kién thuan lgi cho sy hinh thanh cdc dut gdy thuin va cdc khe nit moé. K&t qua 1a dai
niy s¢ tang do 16 hong trung binh va giam 4p luc. O mot bé tram tich, trong qué trinh
sut lin, dudng ban 1 clia stic cang sé tién din vé phia b, trong ddi phét trién cuc dai
cdc da chaa ddu (cdr vi 4m tiéu) va cdc bdy kiéu dia tdng. K&t qua la dau - khi - nude
thodt ra tir trung tam bé theo su nén chat theo chiéu déng va ngang s& di chuyén vé

phia bd, noi tén tai s@c cing.
d. Ly thuyét thanh tao via dudi téc dung cita lwe mao ddn.

Hién tugng mao din chi ¢é ¥ nghia d6i v6i sy thanh tao cdc via O trong cic
thanh hé sinh ddu va né ¢é vai trd quan trong, ciing v6i hién tugng aén chat cla d4, &
cdc giai doan sém cia qud trinh thanh tao via.

XIV.3.2. Thai gian thanh tao cdc via dau va khi

Muén cé duge cdc via ddu va khi, cdn phai ¢ hang loat cdc diéu kién, trong so

dé hai diéu kién co ban la:
- Str ¢ mat cua dong dau - khi di chuyén.

- Sy ¢6 mit cha cdc biy, tic 1a nhitng noi ma & dé ¢é nhitng diéu kién hod 1y,
thach hoc va dia kién tao thuan lgi cho su tich tu dau va khi.

Xudt phdr tir hai diéu kién co ban trén day, rd rang thdi gian thanh tao cdc via
ddu ¢6 lién quan chat ch@ véi thii gian xudt hién cdc hydrocacbua va thai gian hinh

thanh cdc bay dé gitf cdc hydrocacbua dé lai. Thoi gian xudt hién cdc bdy thuan lgi cho

199



sy tich tu dau - khi 1a van dé quan trong. Mot s& nhi nghién ctru cho ring via ¢é thé
duge thanh tao ngay sau khi trim tich di vay quanh. Trong lic d6, mot s ngudi khdc
lai cho rang 14t ca cdc via ddu khi trén Trdi D4t déu duge hinh thanh vao Kainozoi. Cdc
quan diém nay khong phui hop v6i it ca cde ving chia ddu - khi ma chi phan anh
nhifng hi¢n tugng cuc bo clia mot viing nao dé. Dé gidi quyét van dé nay, ta hiy nghién
cttu. 5o luge lich sir phdt trién clia mot bé trdm tich ddu (ndi chinh xdc hon, bé trim

tich vat li¢u hiru co tao ddu}.

Céic nhd nghién ciru thude trudng phii hitu co gdn phu théng nhdt véi nhau ring
dau duge sinh thanh tir vat li¢u hitu ¢o khic phong phi trong cdc tram tich hat min.
Cho dén nay ngudi ta vin chua khing dinh dugc vio thyi gian niao vat liéu hitu co bién
thinh céc hydrocacbua. Nhung cé nhidu tai licu dé ¢6 thé gia dinh ring “ddu nguyen
sinh™ duge sinh thinh trong “dd me” ngay sau khi trdm tich vd qua trinh tao

hydrocacbua nay vén ti€p tuc kéo daj trong cdc giai doan dia chat tiép theo.

Cic hydrocacbua s¢ duoce cdc trdm tich hat min cling v&i nude dudi tdc dung
cua sy nén chat do treng luong céc I6p dd nim trén va clia 4p tue ngang do sut lin. Cic
chdt long va khi thodt khoi cdc trAm tich hat min s& di vao cdc thanh 140 ¢6 do tham
I6n hon va chiu dp lye nhod hon. Tiy theo quan h¢ cla cdc dd thdm niy véi cdc dd hat

min ¢ thé xay ra hai trudng hop:

- N&u cde thé dd thim nay 1 nhifng thdu kinh nam giira cdc thau kinh hat min
cling vdi nude dudi tic dung ctia lue mao din diu sé chui vao cic di c6 do hat thoé hon
nay. Trong lic doé, nude vin ¢o khy nang thim qua cic da hat min dé di lén phia trén,
no1 €6 dp sudt nho hon. Ta ¢6 thé nghi rang hién trong ndy ti€p tuc xay ra cho dén
chirng nao biy hoan toan no diu hoac cho dén chimg ndo gin nhu 141 ci dau da bi dudi

ra khoi dd me va hién tuong nén chat di két thic.

- Néu tdng dd thim ndy phdt trién rong hon, chiém mot phin quan treng cha
di¢n tich bé thi giai doan di chuyén tha hai - gial doan di chuyén thir sinh bt diu.
Trong qué trinh di chuyén cla chit 16ng va khi tir cic déi dp sudt cao & trung tram bé
vé phia ¢ 4p suit thip & ven ria bé, nho sur chéch 1¢ch vé ty trong, cdc hydrocachua
tdch khoi nudc, tap hgp & bén dusdi cdc 16p mdi cha két chira va di chuyén 1én cdc vi tri
cao hon thi s€ tich tu & d6 d€ tao nén cdc via diu va khi, néu khong thi ching cif tiép

tuc di chuyén lén dén mat dat réi phan tdn vio khi quyén.
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Giai doan dau cua su di chuyén thit sinh ndy xdy ra ngay trong thdi gian con
dang trdm tich. Ngoai cic bdy kiéu dia tdng va thach hoc con ¢é ca cdc biy ciu tao
duge hinh thanh vio thoi gian nay. Nguyén nhan hinh thanh cdc biy cdu tao nay cé thé
khdac nhau: Cic viung nang cao (twong ddi) do su phan di syt lin, cdac “ncp loi gid” do
mic do nén chit khdc nhau cia dit dd hodc do dia hinh tich tu khéng bang phing, céc
vdm muéi do dp sudt khong déu tdc dung 1&n cdc dd trdm tich ¢d dic tinh déo... Day la

nhiing bay thuan lgi cho sy tich tu dau.

Sau thoi k¥ trdm tich, & khu vue cia bé ¢6 thé xdy ra mot hodc nhiéu pha
chuyén dong tao nii, lam thay d6i binh dé cdu tao cla ving, diy cdc hydrocacbua di
chuyén dén nhimg ving duge nang cao hon. K&t qua la céc tich tu diu khi duge phan

ba lai.

Nhu vay 1a tir khi vac licu hito co lang dong cung vdi cdc vat liéu v6 co hat min
va trong nhifng didu kién thuian loi bién thinh c¢ic hydrocacbua che t&i nay da xay ra
su di chuyén lién tuc cna daw - Khi tir noi nay dén noi khde. Cuong do vd phuong
huéng clia su di chuyén thay déi theo thoi gian dia chdt. Nhung rd rang 1a sy di chuyén
d6 khong trai déu toan bo lich sir dia char clta bé ddu ma chd y€u xay ra vio nhimg
giai doan nhat dinh. Cic nha nghién ctu goi cic giai doan ¢6 sy di chuyén tich cuc nay
14 nhitng pha di chuyén dau - khi. Cic tich ty ddv - khi di duge thanh tao vao cic pha
nay. Phat trién quan diém vé tinh nhiéu pha cia sy thanh tao cdac via ddu, 1.O. Brod va
N. A. Eremeko cho riang it nhit cling ¢é 3 pha chi y&u tao cdc via diu - khi. Pha dau
cla sy thanh tao via xday ra & giai doan sém trong lich sir phit trién clia bé trdm tich.
Cédc via bit ddu duge thinh tao & cdc két chita kin bén trong cdc hé tang sinh ddu. Do
nghiéng cia via trude hél 1a do sy vdng khu vue clia bé va c¢d thé lién quan véi do
nghiéng ban diu cia trdm tich. Do chuyvén déng phin di cua ddy bé, nhimng y&u 15
duong bén trong bé trdm tich ¢d thé tac ra nhiéu bdy thuan loi cho sy thanh tao cic via

dau via khi ma nhiéu khi ¢6 quy mo rat 16n.

Pha tha hal c6 su phan di kién tao sau dé cha ving. N6 tring vdi sy k€t thic
ché do sut lin chung trén mét khu vic rong 1dn cla vo Trdi Dat va bat dau biu hicn
nhifng chuyén doéng theo hudng ngugc lai. Chinh vio thai gian nay cd su phan di 1o rét
chia bé thinh cdc déi nang 1én va déi tut xudng. Vio cdc pha ndy, cdc via 16n bén trong

bé duoc thanh tao.
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Su phdt trién ki€n tao tiép theo cla bé tram tich dua sy thinh tao cic via diu -
khi vao pha thd ba. Vo giai doan nay chuyén dong nang lén déng vai trd chi yéu.
Nhitng not trude Kia bi sut ldn manh nhét thudng 12 nhitng nei bi nang 1én manh nhat.
Két qua la do nghiéng khu vuc ¢hia cdce 16p bi bién ddi. Ngoai su phat trién cha nhing
khu vire nang cao va khu vie sut 1an méi. Binh dé c¢fu tao cla vung di bi bign d8i vé
co ban. Tuong ing véi sy bign doi ndy he théng thuy dong Iic ciing bi thay doi. Diu
va khi trong cdc bdy di xudt hién trude kia ¢é the bi nudc quét di mot phan hoac toan
b&, cd sy phd huy cic via didu da duge thanh tao & cdc pha trusc. Do d6, & nhimg noi
khiac, m6i xuat hién nhitng diéu kién thuin lgi cho su tich tu ddu, cé thé diu - khi duge
gilr iai vd tygo thanh cdc via ddu - khi mdi. Nhung cdn phai chd y rdng, su ra doi cla
nhitng via diu mdi ndy s€ xay ra trén c¢o s& sy phd huy nhitng via diu cii, ¢6 nghia la
ngodi mot lwong dau nhit dinh duge tip trung trong cdc bdy méi duoc hinh thianh, mot
kh&i lugng rdt 16n diu ¢6 the bi phan tdn mit. Ciing vio pha thit ba nay, ngoai cic khéi
nang dugc hinh thanh, su xudt hién mot he théng cic dut gdy 16n nhod ciing rat dac
trung. Do dé, diac diém cia giai doan nay 1a phat trién su di chuyén ngoai két chita din

tdi sy thinh tao cdc via dau - khi nhidu khi ndm rdt xa cdc d4 sinh diu.

Tém lai, ching ta thay rang quy tuat phan b8 cac via dau lién quan chat ché véi
lich su phit trign dia chdt cia ving nghién ciu. Do dé, viéc phan tich cd kién tao la
mot trong nhitng khau quan trong nhdt, cho phép ta tim ra quy luat phan b6 cdc via diu
v khi ca viing ti€n hanh cong tdc tim ki€m. Sy hiéu biét ddy di quy luat phan b6 lai

dam bao cho thanh cong cua coéng tdc tim kiém tham do.

XIV.4. SUPHA HUY CAC VIA DAU - KHi

Qua trinh di chuyén clia dau - khi, né€u nhu trong nhitng diéu kién nao do cé thé
dan tdi sy thanh tao cdc via ddu khi thi trong nhitng diéu kién khdc né ciing cé thé din
tdi su phd huy cdc via ddu - khi dd duge thanh tao. Nhitng nguyén nhan co bdn sau

gay ra su phd huy cdc via dau khi:

- Sy khuéel tdn va phun khi: Hién tuong kKhuéch tin khi xay ra trong sudt cic
thoi k¥ dia char law dai, 1d mot quéd trinh phan tin khi quan trong. Néi chung cudng do
cha qud trinh nay khong 16n, nhung né xay ra trén toan bo dién tich bé va & moi
khodng thoi gian dia chét, nén trong nhimg diéu kién thuan loi, né c6 thé phan tin mét
khéi lugng khi dang ké. Nhung di sao, so vdi cdc qud trinh phéan tdn khdc thi hién
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twvong khuéch tan va phun khi thudsng khong gilt vai trd cha dao.

- Su thdm va néi ciia ddu - khi theo cdc khe nit va 16 hong: Qua trinh ndy dan
161 su phan tan nhanh chéng hon ciic tich ty ddu - khi, dac biét khi c6 cic dc’}i. nift né va
dut gdy gilf val tro cla nhitng dudng dan dau - khi. Thudng cdc hydrocacbua theo cac
duding din nay di lén t6i bé mat Trii Dt vd phan tdn vio trong khi quyén. Ddu, trong
trudng hgp thudng mit di cdc thanh phin nhe con cdc thanh phin nang dan dan bi€n

thanh cdc vat chdt cing chia bitum. -

- S vdn chuyén ddu - ki bdi ntede: Sy van dong cha nude la mot trong nhing
nguyén nhan co bian nhit gay ra sy phi huy cdc tich tu dau. Ta biét rang khi mit th€ dp
clia nude ndm ngang tic 1a dp lyc via & moi diém c6 do cao gidng nhau déu bang nhau
thi miat phan chia ddu - nuée ndm ngang. Khi bé mat the dp nay nam nghiéng téc 14 khi
xudt hién cic gradient thu}’z dong lue, nude s€ chuyén dong va lam cho mat phin chia
ddu - nude cling nghiéng theo chiéu dich chuyén cha nuéc. Do nghiéng cua mat phén
chia diu - nude c6 thé tinh theo cong thie sau:

pe=—toa
P -P

1 h
trong dé:
A, - do ddc cta mat phan chia ddu - nude hoac khi - nude, m/km;
A, - do déc mat thE dp (m/km);
P,- 1ty trong nudc;
P, -Ty trong clia hydrocacbua.

Phuong trinh nay chirng 16 rang sy di chuyén hay 1a sy phd huy cdc via dau tiy
thude vio mat nghiéng thuy dong luc, tic 1a vao tdc do chuyén dich cla nude va vao ty
trong hydrocacbua. Kha ning pha huy via ddu - khi cang 16n khi mat nghiéng thuy
dong luc cang 16n va ty trong clha hydrocacbua cing gin véi ty trong cia nudc. Trong
trudyng hgp 6 mat ca ddu va khi, do ty trong cita ching rit Khic nhau cd thé xay ra su
tdach ddu khoi khi (hinh XIV.6). Néu nhy mat nghiéng clia dudng phan chia ddu - nudc
vugt qua ban 1é cha cdu tao thi mot phan ddu bi van chuyén ra ngoai bdy, mac du stc
chira clia bay vén con 16n hon lugng diu ¢é trong bay. Toan bo luong diu ¢d tron

s& bi dong nudc quét sach khi do dée cua mat phan chia dau - nudec vuot qua do doc



cua cdc dd thanh tao mdi cia biy. Truong hop ndy xay ra khi cdu tao rat thodi.

- St oxy hod cdc hydrocachna boi cde sulfat ciia nwée ngdm: YE&u 18 pha huy &
day la tdc dung hod hoc cla nude ngdm ¢ chida cic sulfat ho tan. Vi du, mét trong
cic phan iing ¢6 thé xay ra nhir sau:

CH, + Na,SO, = Na,CO, + H,S + 1,0.

Na,CO; + H,0 + CO, = 2NaHCO, .

Hinh XIV.6. An hiong chuvén déng ciia

miwie dév sie phan bé" ddu khi trong bdy
(theo Kinghulbberi ).
Su van chuyén manh cla nudc sulfat (6i dgi ti€p xic véi hydrocacbua bao dam
cho lugng sulfat duge cung cip ddy di s& ddy nhanh qua trinh pha huy via. Két qud 1a

cdc via dau - khi bi bi€n déi co bdn va ¢6 thé xdy ra su phd huy hoan toan.
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Qud trinh oxy hod ddu (va do dé phd huy via) din 16i su tang ty trong ddu va
lam xuat hién trong do moét lugng [6n cde hop chat cia Ly huynh lam cho chit lugng
dau bi giam.

Ngoai ra, & cdc déi gan mat dat, cdc vi sinh vat sOng bang cdc hydrocacbua

cling dong vai trd tich cuc trong qua trinh oxy hod céc via ddu - khi.

- Bién chdt: Dusi tic dong cia nhiét dé va 4p suat cao ¢ thé Xay ra su phd huy
hoan toan cdc tich ty ddu - khi.

XIV.5. PIEU KIEN BAO TON CAC TicH TU DAU KHJ

Dé gir cho dau - khi khoj bi di chuyén ra ngoai cic tich tu clia chung, diéu
kien true tién 1a phai ¢ mai chin oL Su ¢é mat cha cdc 16p mdi trén cdc tdng san
phdm khong nhimng quyét dinh mirc do bao 16n cia cde via ddu khi ma con quyét dinh
SU phan bg clia cdc tdng san pham trong mdt cat clla cdc mod va cdc déi chiva dau. Didy
d6 giai thich tai sao vige nghién ctu 56 lugng va su bign déi cla cdc 1dp madi cho ta co

0 d€ du dodn duge quy mé cia via vi doi khi cd quy mo ctia bé diu - khi,

Thanh phin thach hc;c ctia 16p dd mdi c6 thé rat khdc nhau. V& nguyén tic dg la
nhimg dd khong tham. Trong thuc 1€ khong ¢6 da tuyét dsi khong tham, nhung néy
mot loai dd nao dé chi cé cdc 16 hong mao din vai do thadp rat y€u thi ¢6 thé déng vai
1rd cita cdc dd madj. Nhiing 14 hdng do nut né thudng ¢ kich thude 1dn hon 16 héng
mao dan, do d6 mot loai dd mudn & thanh dd mdi t6t cdn phai c6 dac tinh déo nita,

Nhiing dac tinh Khong thim, déo ¢é thé tim thdy & cdc dd sét, mét s6 cacbonat..

3 nhitng viing kien tao yen tinh, 16p d4 mdi tvong d6i mong cling ¢6 thé di dé
duy tri cdc tich tu ddu - khi bén dudi. Trong thuye (€, ¢é nhitng ting d4d s¢t chi day ¢6
7m ciing 1A ting d4 chan o0 Nguge lai, & nhifng vung hoat dong kién tao manh, cic
16p mdi phai ¢c6 do déo 16n dé chong lai cdc ddt giy va nidt né ¢6 thé xay ra. Trong
trudng hop nay, dé bao tdn cdc tich tu diw phai ¢6 1ép mdi kha diy. Thudn loi nhét cho
sU phan bd ciing nhu bio Ve cic tich tu diw khi 134 su xen ké cda cdce tang dd chira dau

va ting dd mai.

Péng vai trd quan trong trong su di chuyén cia diu - khi I3 hoat dong kién tao
cha b€ trdm tich ké tir khi tich ta cho d€n nay, Qud trinh phd huy cdc tich tu ddu da

thanh tao xay ra dac bi¢t manh vio pha phat trién cdc chuyén dong di 1én. Vo lic ndy,
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¢de tang dd chita ddu — khi bi dua lén gin mat dat, thim chi 16 ra trén mat dat.

Trong sudt thoi gian phat trién tich sir dia chit, cdc cau tao khu vuc ciing nhu
cuc bo da nhicu ldn bi biéa doi theo. Diu v khi d chuyén khoi cdc cdu tao cii da bi
gidn ra va di vao cdc cdu tao khic, trong dé c6 cic cau tao msi duge hinh thianh. Biéu
kién t61 nhat d€ bio tdn cdc tich tu diu khi 14 cdc ciu tao dong vai trd ctia bay phaj 13
nhitng cau tao kin trong suét qué trinh lich sir tir khi via duge tich tu cho téi nay. Mat

khdc trong suét ca thoi gian nay cic cau tao dd chua lan nao bi dua Ién khoi mit dat.

Ngodi céc dicu kién vé su cé mit cia 1gp mdi vi didu kién kién tao, su bdo tén
cha cdc tich ty dau va khi con phu thuoe phidn 16n vao didu kién dia chat thuy van cé
v thuy dong Iyre c6 xdy ra trong sudt cdc thai ky phét trién dia chat cia ving. Cic via
diu va khi ti€p xdc thudng xuyén véi nude via, khi nude via chuyén dong dli manh cac
via ddu khi c6 thé holdn toan bi phd huy. D€ bao toan cic via ddu - khi va diéu kién
thuan loi nhét 12 trong sust thai gian phét trién dia chat cla ving cdc via nay phai luon
nam trong mot ché do dia chat thuy van tuong d&i 6n dinh bdo dam khong ¢6 sy trac

doi nudc trong via chira ddu.
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Chuong XV
CAC CO SO DIA CHAT PANH GIA TRIEN VONG
CHUA DAU - KHI

Su phét trién cha nghinh cong nghiép dau mo hoan toan phu thude vio sy phdt
hién ra nhirng dién tich chia ddu-khi méi hoac nhimg via ddu khi mdi trong pham vi
khu vuc md di biét. Qua trinh tim ki€m tham db, phat hién ra cdc via dau mdi hodc cac
dién tich chifa dau mdi chu y&u tuy thude vio su hidu biét clia nha dia chat vé cdc yéu
t& khac nhau quyét dinh tri€n vong do chita ddu khi cha mot viing nhit dinh. Nhiém vu
ciia nhi dia chit ddu 1a phai vach ra dugce nhing khu vuc cé trién vong nhat dé dat
nhimg 16 khoan tim ki€m diu diu tien. DE dat duoe muc dich nay, ngudn lam cong tdc
dia chat ddu khong phat ¢é nhimg hiéu bict chung vé dia chdt ddu ma con phai nam
vitng cdc yéu to khéng ché sy thanh tae cdc tich tu dau khi, cac quy luat phdn bd cic
tich 1y dé trong vo Trdi D4t va phai bi¢t sir dung cac biéu hién diu kh{ & trén mat trong

cong tdc tim ki€m dau khi.

XV.1. CAC YEU TO KIONG CHE SU THANH TAO CAC TICH TU DAU VA
KHi

Vio nhimg thoi ky ddu tién ciia tim Ki€m dau. nhitng biéu hién tryc ti€p cua
ddu khi & trén mat di 14 co s6 duy nhat dé ngudi ta dit 16 khoan voi hy vong khdm phd
ra cac tich tu dau khi nam dudi sau. Nhung cich ti€n hanh nhu vay ro rang la kho dat
duoe hiéu qua cao ma phu Thuoe vao sy may rui nhidu hon. Boi vi cdc vé1 10 dau khi
khong phai luén ludn nam truc ti€p bén trén cdc via dau khi. mat khdc cudng do cla
cic bidu hien dau khi nay cling khong ¢d sy 1ién quan tryc tiép voi il luong cua chiing
& dusi sau.

Thai gian 1i€p theo, ngudi tu bat diu chd ¥ t&i sy trung hop cua cic tich tu dau
v6i cdc ciu tao 161 hodc cdu tao dang vom. “Dinh luat nép 161”7 cta [.C.White da uo

thanh mot cdéng cu quy gid cho nhimg noudi 1am cong téc tim ki€m dau. C6 thé ndi
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rang “dinh luat nép 16i” da md& ra mot ky nguyen mdi trong lich sir dia chdt diu khi.
NG da dong mot vai trd 16n lao trong su phét trién cong tdc tham do diu khi & tat ca
cic luc dia. Nhung d6ng thoi thyc t&€ rong tdn cha cong tdc tim ki€m tham do trong
nhimg nim gan day ciing chi ra ring ngay ca & nhiing ving diu khi di biét ciing gap
khong it nhitng ciu tao 181 v vdm khong chira cdc via ddu khi, mic dau trong mét cat
¢ nhitng dd c6 kha nang chia ddu t6t. Mat khdc, & nhiéyu ving ngudi ta da phat hién
duge cdc tich tu Jau khi khong ¢6 1ién quan dé€n cde cdu tao 16i va dang vom. Nhu vay
ro rang la su ¢6 mét cla cdc ciu tao 161 vd dang vom khong phai 1a yéu to duy nhat

khong ché su thanh tao cdc tich tu ddu khi.

Nhiing thanh tyu cla nganh dia chit ddu khi trong nhitng nam gin day da chi ra
ring qud trinh thanh tao cdc tich tu ddu khi trong vé Trdi D4t 12 két qua téng hop clia
cac y€u 16 dia chit ma quan troag 1a cdc yéu td sau day:

- Didc diém cdu kién tao chia viing ¢ xét dén qud trinh dién bi&n cia né trén

toan b6 lich sir phdt trién dia chat.
- bac diém ¢6 dia 1y cla su tich t tram tich.

- Diéu kién dia chat thuy van va thuy dong luc cla ving cd xét dén su bién déi

cua né trong lich sir phat trién dia chat,

- Kha nang tro thanh dd chia diu ciing nhu dd man chin ctia cdc trdm tich tham
gia trong cdu fric clia viing. Y&u t6 niy lién quan chit ché véi tram tich tudng di (cd

dia 1¥).
XV.1.1. Yéu t6 kién tao

Lich sir phdt trién cta mot b€ ddu ¢6 thé khdi quit nhu san. Vio mét thdi ky
dia chit nao d6, ving nghién ciu xuit hién chuyén dong véng xuong. Diéu kién kién
tao cin thiét dé tich ty vat ligu hitu co ban didu va bi&€n né thanh cic hydrocacbua la
ché€ d¢ sut lin twong dSi 6n dinh. Néu nhir ¢é nhitng diéu kién cé dia 1y thuan lgi thi
phitc he sinh dau khu vuc s& duge thanh tao. Do véng cing 16n thi bé day phic hé sinh
diu cang 1on. Sy phan di sut lin $& tao ra su di chuyén ddu tién ctia diu tir trung tam ra
ven ria bé va tao thanh déi tich tu ddu trén con dudng di chuyén dé. Khi ma phuong
huéng chung cla chuyén dong kién tao thay déi, cdc chuyén déng sut lin duge thay

the bang cdc chuyén dong nang lén, do nghiéng khu vuc cia ving nghién ciru bi thay
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déi thi ciing xay ra su phan bd lai cédc tich tu dau da c6 tir trude. O nhitng viing roi vao
déi chuyén dong nang lén manh, xay ra su trao doi nude tich cue va hién tugng bée
mon ciling nhu phong hod s& xay ra sy phd huy hoan toan hoac mot phan cdc tich tu dau

va khi di duoc thanh tao tir truée.

Nhu vay, ¢ thé thay ring y&u 18 ki€n tac déng vai trd chu dao trong su tich tu
vat li¢u hirs co ban dau vi bi€n ching thanh hydrocacbua. Trong su di chuyén dau vao

cic biy. su bio t6n ciing nhu pha huy cdc tich 1y dau khi da dugc thanh tao.
XV.1.2. Yéu to co dia ly

Phitc hé sinh ddu bao gém nhimg thinh tao rat khic nhau vé mat trdm tich -
téng da. Trong mot 86 trugng hop chding Ja cac thanh tao luc nguyén, trong nhiing
trudng hop khdc ching 1a cic thanh tao cacbonat. V& mit cd dia 1y, ching duge thanh
“tao trong nhing giai doan rat khdc nhau tir nén cho tdi ven bo, tham chi ¢a luc dia.
Nhung dic diém chung cla tdt ca cdc thanh tao d6 la sy tich tu trong diéu kién nudc

n6éng vai moi trudong khir hoac moi trudgng khir yé€u tic la moi trudng yém khi.

Thong qua didu kién c6 dia 1§ va trim tich tuéng da khi tich ty tram tich ¢6 thé
dy dodn luong vit ligu hitu co ban ddu ling dong cung v&i vat liéu vo co, kha ning
bién déi ching thanh hydrocacbua phan tdn. Mat khic, dic di€m trdm tich tuéng da
clia qud trinh tich tu cing véi cde dic diém chia qud trinh hod di sau do cling quyét
dinh sy phan bo khong gian cua cic dd chia dau va dd mdi, quyét dinh ca di€u kién di
chuyén va tich tu ciia cdc hydrocacbua trong két chira. Mot ki€u by c6 lién quan chat

ché vai diéu kién tram tich - tudng dd. do 1a kieu bdy thach hoc.
XV.1.3. Yéu to dia chat thuy van va thuy dong luc

Trong long dit ddu vd khi lién quan chit ché voi nude via trong cdc tram tich
chita dau khi. Nudc via déng vai trd rat 16n trong qud trinh di chuyén ciia ddu khi. Bdi
vay khi nghién ciru nhimg quy ludt thanh tao cidc tich tu dau khi khong thé khong
aghién ciu chi tiét diéu kién dia chit thuy van, hudng chuyén dong cla nudc via v
nudc khe nit. Khong nhimg phai nghién ctu cde dac diém dia chdt thuy van va thuy
dong luc cia binh d6 cdn tao hién nay ma phii con nghién ciru nhitng bién doi da xay
ra trong cdc thai k¥ dia chdt khac nhau. Hay n6i khic di, ching ta phai nghién ciu dia

chat thuy van va lich sir cua vung. Chi c6 sy hidu biet thiu ddo phuong huéng bién déi
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cira ché do thuy dong luc trong sudt cdc thdi kv dia chat ké tir khi bé duge thanh tao
cho dén nay. K&t hop chat ché véi y&u 16 ¢6 kién tao méi ¢6 thé vach ra mot cdch ding
dan phuong hudng di chuyén ctia diu khi trong cdc thoi ky dia chil khic nhau va do do

vach ra duge nhiing khu vyc ¢6 trién vong vé cé diu khi.

Nhit vay, muén dinh pid mol cdich ¢é co s& khoa hoc uién vong do chia dau
khi ciia mot khu vue nhat dinh cta vé Trdi D4t phai nghien ciu tong hgp 1dt ca cic
yéu 16 khong ch& sy thanh tao va phdn bd cde tich tu dau khi. Nhing trong s& nhing

v€u 16 khong ché di ké trén, yéu t6 ki€n tao gilf vai tro chi dao.

XV.2. DPAC DIEM PHAN BO CAC TICI TU DAU KHI TRONG VO TRAI DAT
XV.2.1. Su phan bé dia ly cac tich tu dau va kKhi

Nhimg tich ty ddu va khy phan bo rong rai. Nhung dimg trén quan diém s6
luong thi dau va ki tap trung ¢ mot ving nhitl dinh. O Tay Bin Ciu ching tap trung d
nhimg ving ti€p gidp v6i vinh Méhico, con & Dong Bin Cau I nhimg ving xung quanh
bién Caspien va vinh Ba Tu. Nhimg ving ndy duge goi la cde “cye tich w dao khi™ (1.
0. Brod, V.G. Levinson vii N.A. Eremenkov). Nhung ngodi “cuc tich tu dau kh{" nay
ciing ¢6 khong it nhiimg ving chi€m mot trir lugng diu ding ké. Vi du viing Volga, Tay
Canada, Tay Xibia v nhitng md khi rat [dn mdi phit hién dvoc trong thii gian gin day
& Bic Phi, & Bién Bic, Dong Nam A... . Nhu vay s 19n tai ca nhimg “cuce tich tu dau
khi” phan dnh mic d¢ nghién ctu chua didy di ¢ nhidu noi trén hanh tinh cua chidg ta,

nhat 14 & nhitng ving dai duong rong lon...

Cong tic tim kigm tham do ddu ki ¢ Bidn Dong di thu duge hiéu qua ding ké
¢ phan Dong Nam (Indonesia) lan phan Tay Nam (phia Dong Malaysia) va Nam Viet

Nam cla bidn nay..

Nhimg tin lien cua cidc nha dia chdt xdc dinh su phan b6 cva dau Khi la rat
khong déng déu trong vo Trai Dat. Tuy nhién mac do nghién ciru trong long dat chua
déu nhau & nhitng viung khic nhau dac biét la ¢ nhitng dién tich bi nuéc phu. Nhing
1ién Ho vé mat ndy cé thé s& dem lai nhimg hiéu bi€t mdi vé sy phan bs cdc tich tu dau

khi & cic ving khde nhau cia vo Trdi Bat,

Theo ddnh gid cliia M.Xebytin (1987), trong vé Trdi Pat cé khoang gin 600 bé

dau Xhi phan bd & [uc dia vdi thém luc dia, trong 3¢ dé cd 160 mo dat trir lugng cong
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nghi¢p, 240 bé dau khi da tim kiém nhung khong dat tri lugng cong nghigp. con gan

200 bé nghign citu cOn so s hoae chura nghien cuu,

Dién tich chung cla tat ¢a cic bé div khi khoding 77.6 tnéu km’, trong s6 dd

51,2 trieu km” thuoc luc dia, ¢on 26,4 wricy km?’ o dai duong.
XV.2.2. Su phan bé dia tang cic tich tu ddu khi

Cho dén nay. ngudi ta di bidt cdc via ddu vd khi ¢é mit trong tram tich cua
ca cic ky tit Cambn cho t6i Plioxen muén. Ching cing ¢6 mat trong cdc thinh tao co
han (tién Cambri) va tr¢ hon (Pé Ta) vdi it lugng khong dang ké. Sir phan bé cia cilc
tich ty ddu va khi khong déu trén mat cat dia tang.

Tir trudic dén nay di ¢é nhidu tic gid c6 ging dénh gid ts lugng va san luong
ddu khi theo cdc ky dia chdt. T4l ca nhirng tinh todn nhu vy déu mang tinh chat dinh
hudng va tat nhién khong trdnh khoi phat sira doi do sy phdt hién ra nghy cang nhiéu

cac trir luwong méi.

Trit luong cua cac mo dau va Khi phdan bo theo tudi dia tdng nhu sau: (%):

Daun Khi
Kainozol 35 9
Mezozol 35 60
Paleozoi 10 31

Thé giGi hien nay sdn xudt duge 76 tricu thimg ddu moi ngay, riéng lugng ticu
thu hing ngay cua My chi¢m 20 triéu thiung (bao gdém 8§ fri¢u thiing san Xudt trong
nuée va 12 triéu thing nhap khdu). Mie tieu thu ddu cia My va phin con jai trén thé
gidi déu tang. Theo Co quan Nang luong Quoc 1€, lugng ddu ticéu thy s& 1én tdi 86 tricu
thung/ngiy vao nam 2010, Chinh sich Ning luong quoc gizl do c¢hinh phi M§ cong bo
hoi thing 5-2001. wdc tinh luong tiéu thu ddu coa My vao niam 2020 1a 37 tri¢u

thung/ngay.

Bang XV.1. Nhing niie tiéu thag va sdn xudt ddu chu véu trén thé gicn

Don vi: triéu thangingay (2001)

Nude Tiéu thu San luyng
khai thac
(1) (2) 3
My 20 8.0
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Bdng XV.1 (1iép theo)

{1} (2) 3)
Nhat Bin 5 -
Trung Quéc 4 3,2
Nga vii cdc nude thude Lien Xo cil 4 8.3
B 3 -
Phip 2 -
[talia 2 -
Anh 2 2,5
Mehico 2 3,4
Arapxéit 1,2 9,1 ]
Iran 1,1 3,7 ]
Véneéxuéla 0.5 3,1
Iréc 0,4 2,5
Céc tiéu viong qudc Ardp théng nhat 0,3 2,5
Na Uy 0,2 3.4
Co Qdt 0,2 2,0
Tong 56 75,5 76,0

Bdang XV.2. Tri liwong ddu da tham do (Don vi: (3 thing)

Nudc Trio lugng

Arapxeét 263
Trung A Khoang 235
Irdc 112
Co Oét 94
Vénéxuéla 72
Cdc tifu vuong qudc Arap 63
théng nhit
Nga 52
Trung Qudc 34
Li Bi 29
Mehico 28
Nigiéria 25
M¥ 24
Angiéri 13
Indénéxia 8

t Anggola 8
Na Uy 3




XV.3. VAINET VE DAU MO THEM LUC DIAVIET NAM

Thém luc dia Viet Nam ¢ dién tich 1.000.000 km’ gém cdc bé Song Hong, Phu
Khénh, Cliru Long, Nam Con Son, Malay - Thé Chu, Tu Chinh... dd c6 182 gi¢ng khoan
tham do, v&i1 71 gifng khoan gap dau khi...

K&t qua tham dd di xdc dinh duge cdc dd sinh ddw c6 tdi tir Oligoxen dén
Mioxen va cic dd chiu ddu bao gdm: déd phun trio granit, granodiorit tudi MZ. da voi

tudi D, .C-P, trdm tich luc nguyén tudi Oligoxen, Mioxen vi Plioxen.

Tang dd me chi y&u & cdc bé tram tich 1a cdc tdp sét va sét than tuodi Oligoxen
duoc thanh tao trong moi trudng ho, dim hé ¢d ham lugng TOC trung binh: 1,94%.5, :
1,59 -12,6mg/g, H1:174-300mg/gTOC, kerogen loai F v loar 11 (bé Clu Long), TOC:
0.54 -6,9%, S, = 0.47 - 5,89 mg/g, HI = 47 - 136 mg/gTOC, kerogen loai [11 & I (bé
Soeng Hong), TOC = 0,51 - 7.91%, §,: (0,52 - 13, 71mg/g, HI = 128 - 180 mg/gTOC,
kerogen loai 1T & I (hé¢ Nam Con Son).

Di chida & cic bé di duge xdc minh gdm dd granit nit né tudi truéc P& Tam
(Creta) véi than chita ddu lén tdi trén 1000 m (b€ Ciru Long). dd voi D., C-P (bé Séng
Héng), di chita cdt két twéi Oligoxen. Mioxen vi Plioxen sém ¢6 do rong thay d6i
phirc tap tir 10 - 31% va bé day khong t6n, da chita cacbonat Mioxen gita - mudn c6

d6 réng khd (6L tir 17 - 39% cha yéu tap trung & bé Nam Con Son va bé Song Hong.

Di chin phd bién & cdc b¢ mang tinh khu vue la cdc tip sét bién woi Plioxen,
c6 bé day kha 16n tai cic trdng sau. Song dd chan quan trong do6i vdi cdc tich ddu
khi da phat hien 13 cdc tip sét dia phuong Oligoxen - Mioxen, tudng ho, viing vinh xen
k& véi cic tap chia trong lit cit thing ding. O nhfu cdu tyo dic bier la o bé Nam Con

Son, vai trd chdn ctia dut gay hét sic quan irong.

Biy chita ddu khi di duge xidc minh ¢ cdc bé gém bdy dang khoi cao dd mdng
ntt né - phong hod, bay cdu tao khéi - dat gay, bdy cacbonat nén va dm tiéu, bay thach

hoc - dia tang.

Nguyén Tién Biao va n.nk (1998) st dung cdch loai phan loai va ddnh gid trl
lwong theo chuong trinh PRIS (Smedvig Technologies Petrolcum Resource Inventory
System). Trit lugng diu khi clia cdc bé tram tich ldn lugt duge didnh gid theo mot he

théng nhit quan. Tuy nhién do mic do tin cdy cla cdc thong tin dia chit & cdc bé ral
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khdc nhau nén do chinh xdc cita ¢dc ké1 qua didnh gid cing kKhic nhau.

K&t qua bign luin lya chon cde tham s6 vi chay chuong trinh tink todn da xdc

dinh duge trir lugng hydrocacbon & cdc bé tram tich xem cdc biang XV.3: XV .4, XV.5,
XV.6, XV.7, XV .4, XV.0.

Bdng XV.3. Trit heong hydrocachon hé Séng Hong (Ngodai thém luc dia)

(ria tri trung binh Dau Khi hoa | Khitir do | Condensat Tong TL
(106m”) | tan (109 | (109 m*) (106 m") | diu quy doéi
m') (106 m*)
Trit lugng dd phit 209450 9,131 299,29
hién ¢6 thé thu héi
Tiém Gia dinh 30,409 4,510 198,434 32,521 265,866
nang
chua Tinh [1.16] [.6306 53,717 11,536 78.050
phit todan
hi¢n
Téng 41,571 6,146 542,309 53,179 643,206

Bdng XV .4. Trit lwong hydrocacbon mién vém Ha Ngi

(1rén ddr lién)

Gia tri trung binh {Dau (106 [ Khi hod | Khi tu do | Condensat Tong TL diu
m*) tan (109 m?) (106 m™) quy @di
(109 m") (106 m*)
Tr luong | Trong k& 2,860 0,450 2,120 1,015 6,447
di phat hoach
hi¢ncé | Ngoai ké | 1.716 0,27 1,986
thé thu houach
hoi '
Tiém nang!| Gid dinh 2.030 0,320 1.910 0,640 4,911
chira phdt
hién Tinh todn 0,913 0,145 1,008 0,330 2,269
Tong 7.526 1,187 5,032 1,497 15,243
B khai thic 0.3 0,5
Con lai 7.526 1,187 5,03 1,497 14,743
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Bang XV.5. Trit luong hydrocachon bé Phi Khdnh

Gia tri trung binh

Diu Khi hoa Khi Condensat | Téng TL
(106m") tan tu do {(106m*) dau quy
{(109m*) | (109m%) déi
(106m*)
Trir lugng da phit
hién cé thé thu héi
Tiém Gia dinh | 253.r27 102,087 355,715
nang
Tinh 17,2006 46,595 133,802
chira
. toin
phit hién
Tong 362,280 148,683 509,517
Beng XV.6. Trit hiony hvdrocachon bé Cuu Lony
Gia fri trung binh Dau Khi hoa | Khi tr do | Condensat Téng TL
{196m*) tan (109m*) (106m*) diu quy
{109m*) déi
(106m*)
Tri Trong ké& 377.05 54,28 6.68 2.67 400,68
lrgng da hoach
phat hién | Nooai k&€ | 153,655 24,790 178.444
co thé hoach
thu hé:
Tiém Gia dinh 117,207 31,197 148,404
nang
Tinh 153,364 42,995 196,341
chua
. todan
phdt hién
Tong 760,252 159,672 6,68 2,67 930,719
ba khai thic 36,(H0 14,040 70,080
Con lai 710,212 145,632 6,68 2,67 860,639
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Bdng XV.7. Trit litong hydrocacbon bé Nam Cén Son

Gia tri trung Diu Khi hoa | Khi twr do | Condensat Téng TL
binh (106m*) tan ([09m?") (106m™) dau quy ddi
(109m*) (106m™)
Trir Trong 75,960 5,952 171,23 31,370 284,510
lugng da ke
phat | hoach
hiC_lﬂ cQo Ngoaij 27,040 1.220 28,260
thé thu ke
hoi houch
Tiém Gia 161,746 43 315 74,956 13.480 243,479
niang dinh
chua rinh | 129710 | 40.05 56.330 8.800 234.890 |
phit todn
hién
Tdng 394 450 90,987 302.516 33,650 841,159
Da khai thic 3.5 3,5
Con lai 390,950 9(),987 283,310 43 846 837,659

Bang XV.8. Trit lugng hydrocachon hé Malay - Thé Chu

Gia tri trung BDau Khi hoa Khi ty do | Condensat Tang TL dau
binh {106m") tan {109m" (106m") quy doi
(109m*) (106m*)
Trie luong da ' [3.640 2,100 29,110 1.720 46,570
phdt hi¢n ¢o the
thu hoi
Tiém Gia 29,820 5.260 39.010 3.970 78,060
nang dinh
")};1‘,;‘[‘ Tinh | 62,970 10,270 131,330 8,360 212,930
ilién todn
! Tong 106,430 17,630 199,450 14,040 337,560
Bdng XV.9. Trit lugng hiydrocachon ving T Chinh
Gia tri trung Dau Khi hoa | Khi tr do | Condcnsat Tong TL
binh (106m*) tan (109m™*) (106m™ dau quy déi
L (109m*) (L06m*)
Trir Twong di phit
hién ¢é the thu
hoi
Tiém | Gia dinh | 486,888 120,996 463,608 72,870 1144,362
nang
chua |— . — -
hat I'inh 170,848 35,403 172.278 26,607 425,230
hién todn
Tong 657,736 176,401 635,886 99,568 1369.529
Con lai 7.326 1,187 5,03 1,497 14,743
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PON VI BO NHOT

D¢ nhét trong Iye o (theo thuat ngir trude kia |

4 do nhét tuyét déi m) tinh bing
N.s/m?. |

I N.s/m?® = 1 kg/ms (vi trong he SI: | N = | kg.m/s?)
Thutng gap don vi do 1a poazo (P):
I'poazo = 0.1 N.s/m® = 1 dyn.sfem® = 1 gfem.s
10 nhéi ciia nude 0 20.2°C bang 1 ¢p (centipoazo) = 0,01 P (poaza) = | mPa.s
D6 nhét dong hoc v 1a ty 86 gifta do nhat déng luc cta ch

&t {ong va ty trong
cia néd (v = u/p) dugc tinh bing m/s = 100 ¢St {centistoc),

bBo nhdt ty déi 1a 1y 56 giia do nhét cha chit 1dng va do nhét cia chit long

chudn (thutng 12 nude) & cung nhi¢t do hodc ¢ 0"C (hé s6 nh

St clu nude & 0"C 1a 1,79
cP, 0 20°C 1a 1,002¢P.
Ghi chu:

I. Trong mot s6 nginh k¥ thuat nguol ta goi do nhdt ty dai 1a do nhat riéng.

2. Trong sdch bdo con gap thudt ngir do nhat riéng (n,):
.nl' = nl Q7 I

N4 do nhét 1y doi;
t,.p
nl.d = :
Lp,

LsP; - that gian chay v t¥ trong cta chat nghién ciug;
L;.P2 - thoi gian chdy va ¥ trong cia chit chudn,

Do nhat ciing tinh bing cdc don vi k¥ thuit, tht nguyen ciia ching la kg.s/m?,

don vi k¥ thuit cia do nhdt = | kg.s/m*=98,1 P: | P=0.,0102 don vi k¥ thuat.

Bai lugng nghich dio cua do nhét goi 1a do L {thuéng tinh b

dng poazo nghich
dao) ky hiéu 1a 1/u;

I poazo nghich ddo = 10 m*/N.s = 10m.s/kg.
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Trong kv thuat nauwoi ta ding rong rdi nhat K€ Engle d¢ xde dinh do nhét quy
wae, tinh bang 4o Engle ("Ey. S6 do Engle 1a ty s8 gitra thoi gian chay (bing gidy) cla

200 ml chdt khao sdt v thoi gian chay (bing giay) etia 200 ml nude & 20"C.

e < gl . - . . . . e e . . .
Cdch ghi: E5) @ chi o wén ght nhi¢t do khi xdc dinh thén gian chay cua chat

Jong khio sdt: chir s¢ dudi ghi nhi¢t do cua nude khi do.

- Tuong quan giffa “E vit do nhdt p (hay 1a m) tinh bang poazo:
n=[0,0731 E- (063 p
trong d6 p 1a khdi lugng riéng. g/em’.

- Tuong quan gita "E v do nhét dong v, tinh bing cm’/s.

vo= L0730 E - (L63IT)

'E 1 2 3 4 5 1,5
v 00,0100 01147 0.1983 0,2766 (0,3529 0,5398
'L 10 L5 20 30 40 50

v 1 0,7247 1,0923 1.4588 2,1909 29224 3,6537

Pai 1y trong d,' cia cua chat long vé d)

Trong cic sdch tra cin, ngudi ra thudng ghi 1y trong clia chit long doi vé1 nude
& 4°C (d,}). Vi vay trong phimg trudng hop cla chit long (d) duge xde dinh @ nhict do

(t} giong nhiét dé cho trong bang tra citu, ¢oOn dung cu dung d¢ xidc dinh d lai cho gid
i d (vidy gdiie L) thican chuyén d' vé d..
Chuveén d' vé d) theo cong thite sau:

d) =d' - d (1 - D)
D -ty trong cui nude o nhiet do L

Vi du, ta ¢d d =1.2160 thi doi thinh:

d.) = 1,2160 - 12160 x 0.0018 = 12160 - 0,0022 = 1,2138



1°C

1-D t'C 1-D t"C 1-1 t"C 1-D

0 0.00013 13 {.00060 17.6 0.0013 22 0.0022

4 0.000060 14 0,00073 |8 0.0014 23 0.0024

10 0.00027 15 0,00087 19 0,0016 24 (.0027

11 0.60037 15.6 0.,00097 20 0,0018 25 0,0029

12 0.00048 16 0,00100 21 0.0020 30 0.0044
12.5 (0.00054 17 0,00127
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QUAN HE GIUA PON VI ANH VA PON VI MET

Bon vi do dé déar

fa—

mile (doc 14 mailo, ky hig¢u 14 mile) = 1760 yard = 1,609 km;

nautical mile (doc 1a noticon maile) = 1,853 kin;

—_—

yard (doc la yado, ky hi¢u la yd) = 3 foot (fut, ftj) = 36 inch (inhso, in):

f—

yard = 0,9144 m: 1 foot = 3048 cm: 1 inch = 25,400 mm.

Pon vi do bé mdi

—

square mile {(sque maile, sq. mile) = 640 acrc = 258,99 ha

l acre {(ayvcro, A) = 4840 square vard = 0,4047 ha

—_—

square yard (sq. yd.) = 9 square foot = 0,8361 m?

I square inch (sq.in.) = 6,42 cm’

Ponvi do thé tich

I cubic vard (kiubic yado. cu.yd.) = 27 cubic foot = 0,7646 m"

—_—

cubic foot {cu. ft.) = 1728 cubic inch = 0.02832 m’

] cubic inch (cu.in.) = 16,387 ¢,

Don vi do dung tich chdr long
| golion (galon, gal.) = 4 quart (cuota, qt.} = 8 pint (painta)
| barrel (beron, bbt.) (M¥) = 31,5 gallon = 1,59 1
{Anh) 1 gallon = 4,346 1; | quart = 1.136 1: 1 pint = 0,586 1

(M%) 1 gallon = 3,785 1; 1 quart = ¢,946 I; 1 pint = 0,473 |
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