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woc ta dang bude vao thot ky cong nghiép hoa, hién

Nd(u' héa nham dua Viét Nam trd thanh meoc cong
nghiép van minh, hién dai.

Trong sy nghiép cach mang to lon dé, céng tdc dao tao
nhdn lwe uon giit vai tro quan trong. Bdo cdo Chinh tri cuta
Ban Chdp hanh Trung wong Ddng Cong sdn Viét Nam tai
Dai hot Pdng toan quoc ldn thit IX d@ chi ré: “Phét trién
gidao duc va dao tao 1a mdt trong nhitng déng lure quan trong
thic ddy su nghiép cong nghiép héa, hién dai héa, 1a didu
kién dé phat tri€n ngudn luc con ngudi - yéu td co ban dé
phat trién xa hoi, tang trudng kinh 1€ nhanh va bén vitng”.

Quan triér chi trwong, Nghi quyét ciia Pang va Nha miée
va nhan thite ding dan vé tdm quan trong cuia chiwong trinh,
gido trinh doi vér viée ndng cao chdt luong dao tao, theo dé
nghi cita So Gido duc va Pdo tao Ha Noi, ngay 23/9/2003,
Uy ban nhan dan thanh phd Ha Néi da ra Quyét dinh s&
5620/QD-UB cho phép So Gido duc va Pao tao thice hién dé
an bién sogn chwong trinh, gido trinh trong cdc truong Trung
hoc chuyén nghiép (THCN) Ha Néi. Quyét dinh nay thé hién
sw quan idm sau sdc cia Thanh iy, UBND thanh phé trong
viéc nang cao chdt hiong dao tao va phdt trién nguon nhdan
hee Thit do. _

Trén co sd chuong trinh kg ciia B¢ Gido duc va Pao
tao ban hanh va nhitng kinh nghiém riit ra tiv thae 16 dao 1o,
S& Gido duc va Dao tao dd chi dao cdc triomg THCN 6 chitc
bién soan chwong trinh, gido trinh mét cdch khoa hoc, hé



thong va cap nhdt nhitng kién e thue tién phi hop voi doi
tieong hoc sinh THCN Ha Noi.

Bo gido wrinh nayv la tai lidu gidang day va hoc tdp trong
cde triwong THCN o Ha NI, dong thoi la tai liéu tham khao
hitu ich cho cdc trivong co dao tao cdc nganh k¥ thudt - nghiép
vi va doéng ddo ban doc quan tam dén van dé hieong nghiép,
day nghé.

Viéc 16 chire bién soan bo chitong trinh, gido trinh nay
lad mét trong nhiéu hoat dong thiét thuc cua nganh gido duc
va déo tao Thit dé dé ky niém “50 ndm gidi phéng Thii do”,
“50 nam thanh ldp nganh’ va huwong toi ky niém 1000 ndm
Thdang Long - Ha Néi ™

Sa Gido duc va Pao tgo Ha Noi chdan thanh cam on Thanh
iy, UBND, cdc sd, ban, nganh ciia Thanh phd, Vu Gido duc
chuvén nghiép BS Gido duc va Dao tao, cde nha khoa hoce, cac
chuyén gia dau nganh, cde gidng vién, cdc nha qudn 13, cde
nha doanh nghiép dd 1ao diéu kién gitp dé, déng gop v kién,
tham gia Hoi déng phdn bién, Hoi dong tham dinh va Hoi
dong nghiém thu cde chuwong wrinh, gido trinh.

Pay la ldn ddu tién So Gido duc va Pao tao Ha Néi 16
chite bién soan chuwong trinh, gido trinh. D da hét sic cd
gang nhumg chdc chdn khéng tranh khdi thiéu sét, bdt cap.
Chiing 16i mong nhdn dwoc nhitng y kién déng gop cua ban
doc dé nimg bude hoan thién bé gido trinh trong cdc ldn il
bdn sau.

GIAM POC SO GIAO DUC VA DAO TAO



Loi noi dau

Gido trinh moén hoco Phdn tich dinh tinh do cde gido vién h¢ mon Duoc
trieong Trung hoc Y 16 Ha No6i bién soan. Gido trinh bién soan bam sdat voi muc
tiéu va noi dung ctia chicong trinh khung dao tao duoc sv trung hoc do B Y 16
gy dinh.

Gido trinh Phdn tich dinh tinh gom 30 tiét I3y thuyét (phan thuc tdp phan
tich dink tinh 40 tiét ditoc trinh bay trong gido trinh riéng) buo gém 11 bai, méi
bai dioe chia thanh 3 phan: Muc tiéu hoc tdp. ngi dung chinh, ne luomg gid.

Néi dung gido trinh cdp nhdt nhitng théng tin, kién thite méi két hop voi
doi mai phiong phap bién soan nhdm tao tién dé su pham dé gido vién va hoc
sinh ¢6 thé dp dung phiong phdp dav va hoc tich cuc.

Gido trinh Phin tich dinh tinh 14 tai liéu chinh thice dé su dung day va
hoo cho doi teong diuge sV trung hoc trong cde triong trung hoc chuyén
nghiep Ha Noi.

Cluing 1o xin tran trong cam on GVC. CN. Tran Tich, ThS. Nguvén Thi Kiéu
Anh, ThS. Nguyén Lam Hong dd tham gia phdn bién gido trinh mon hoc Phdn
tich dinh tinh. Xin tran trong cdm on Héi déng nghiém thu gido trinh, cdm on
S kien déng gop cria cde chuyén gia, cde thdy 6 gido.

Gido trinh Phdn tich dinh tinh chdc chan con 6 nhiéu thiéu sét, chiing toi
rdt mong nhdan dicoe sie déng gép v kién cia cde chuyén gia, cde dong nghiép,
cac thay ¢6 gido va cia code hoce sinh dé gido trinh mén hoe ngdy cang hodan
thién hon.

Chiing 100 xin chdn thanh cam on.

CAC TAC GIA



Bai mo dau

GIGI THIEU MON HOC: PHAN TiCH DINH TINH

Poi tugng: Duge sy trung hoc
So tiét hoc: 70 tiét
Ly thuyét: 30 tiét + Thuc hanh: 40 tiét
Thoi gian thuce hién: Hoc ky 1 ndm thit nhat

1. Muc tiéu mon hoc

1. Trinh bay cac hién tugng xay ra va viét phuong trinh phan (ng cla cac cation va
anion tac dung véi thudc thi,

2. Tién hanh xac dinh dudc cac cation, anion trong dung dich muéi vo cd theo quy
trinh.

3. Rén luyén tac phong lam viéc khoa hoc, than trong, chinh xac, chinh xac trong
hoat déng nghé nghiép.

2. N6i dung moén hoc

PHAN LY THUYET

STT TEN BAI SO TIET
1 - Pai cuong vé hod hoe phan tich dinh tinh 2
2 Xdc dinh cdc cation nhém | 3_
3 Xac dinh cac cation nhdm 11 3 |
4 Xdc dinh cdc cation nhém 111 2 |
5 ' Xdc dinh cac cali.(.}n nhom IV 5 3 |
6 Xdc dinh cac cation nhém V ?““J:




X4c dinh cdc cation nhém VI
8 Xac dinh cdc anion nhém | 3
9 X4c dinh cde anion nhém 11 5
S
10 Xéc dinh cdc anion nhém 111 2
1 Xéc dinh cation va anion trong dung dich mudi vo co 2
TONG 30
PIAN THUC 11ANH
r N . e -
STT TEN BAI SO TIET
1| Thyc hanh sir dung cdc dung cu ding trong 4 |
hod phan tich dinh tinh va xdc dinh cdc cation nhém [
2 | X4c dinh céde cation nhém 1T va nhém 11T 4
3 Xac dinh cic cation nhém IV va nhém V 4
4 | Xéc dinh cdc cation nhém VI va on tap 4
! Xlaic dinh cdc anion nhém [ 4
] ."f*} Xéc dinh céc anion nhém 11 4- N
7 -Xéc dinh de anion n_ﬁ()m [11 4
8 | Xé4c dinh Iﬂ-l.l.(“)li vo co trong dung dich 4
9 Ba] thire 1ap téng hop 4
TONG | 36 tit




Bai 1
DAI CUONG VE HOA HOC PHAN T{CH PINH TINH

Muc tieu

1. Trinh bay dude déi tudng cla héa hoc phén tich dinh tinh, nguyén tic chung ds
xac dinh mét ion hodc mot chét chua biét.

2. Trinh bay dugc cac dudng i6i chung trong phan tich dinh tinh.

3. Trinh bay dugc ba diéu kién clia mét phan (ng hoa hoc dling trong hda hoc phan
tich dinh tinh v& ¥ nghia ca budc phan nhém trong phan tich dinh tinb.

I. PO1 TUGNG CUA HOA HOC PHAN TICH DINH TiNH

Hod hoc phan tich dinh tinh 13 mén khoa hoc chuyén nghién ciu vé cic
phitong phdp, cdc ky thuat, cdc thudc thir (TT), cdc phin tng... dé xdc dinh
thanh phan cdu tao cua cac chat,

Trong chuong trinh dao tao dugce si trung hoc, héa hoc phén tich dinh tinh
dé cap dén cdc van dé:

- Céc k¥ thuat, cédc thudc thu, cac phan tng dé xdc dinh thanh phan cation
va anion cua cadc mudi vo co va cdce chit vo co khac.

- K§ thuat co ban dé tién hanh dinh tinh mot s6 hod chat ding trong nganh
Duoc theo Droe dién Viét Nam (DDVN).

II. NGUYEN TAC CHUNG VA CAC PHUONG PHAP PHAN TICH
DINH TINH

1. Nguyén tic chung

Pé xdc dinh mot ion hodc mdt chat chua biét, ngudi ta duwa trén nguyén tac
sau: chuyén chat chua bi€l thanh chdt méi da biét thanh phdn hod hoc vi cé
tinh chét dic trung, tir d6 suy ra chal chua biét.

Vi du: Chit X + Pb** — kéi tia den (PbS)
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Chat X + H" — khi ¢é miii théi (H,S)

Do d6 xidce dinh duge chat X laion S°.

2. Cac phuong phap phan tich dinh tinh

Trong phan tich dinh tinh, ta nhan xét ti mi céc phan itng xay ra gitta chat
thir va thude thir va rit ra nhiing két luan vé thanh phén cta chat thir. Két qua
clia cdc phan tmg hod hoc diing trong phan tich ¢ thé 13 két tha, hoa tan, ¢é
mau déc trung, ¢6 mui dic trung, huynh quang. ..

Nguti ta chia cdc phuong phdp phan tich dinh tinh thanh 2 nhém 1én:

- Phuong phdp héa hoc: phuong phédp nay don thudn dua trén cdc phan tng
hod hoc, khong ddi héi trang thiét bi phiic tap, k¥ thudt twong doi don gian.
Nhung phuong phdp héa hoc khé phat hién duge nhitng nguyén 6 c¢é khéi
luong réit nho va tén nhiéu thdi gian thue hién. ..

- Phuong phép vat Iy va héa 1y: phuong phép nay dua trén cdc tinh chat vat
ly va héa ly dé xidc dinh cdc nguyén 6, cdc hop chat. Ngay nay, phuong phap
nay duoe tng dung rong rai, ¢d do chinh xdc cao va ¢é thé xdce dinh duge céc
nguyén t6 ¢6 ham luogng rit nho.

1L PUONG LO1 CHUNG TRONG PHAN TICH PINH TINH

1. Phan tich w6t

Trong phan tich dinh tinh, cdc phan img héa hoc thudng duoc tién hanh
trong dung dich. Vi the, n¢u chat thir Ia chat ran thi nguoi ta thuong hoa tan né
trong nuée hodc trong dung dich acid, hay cdc dung moi hitu co... sau dé dem
dung dich thit ra phan tich.

Tién hanh phan tich dinh tinh chat cdn xdc dinh va cdc thudce thir déu &
dang dung dich. Phan ting hod hoc giita cdc chat (thude thir va chat can xdc
dinh} thue chal 1a phan tng gi®ta cdc ion,

Phuong phip ndy hay ding vi ti€n hanh thuan loi, nhanh va cho két qua
chinh xdc.

2. Phan tich kho

Chat thir va céc thude thir dung trong phuong phdp nay déu & dang rin.
Trong dudmg 161 phan tich nay, ngudi ta thudng ding cde phuong phép sau:
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- Thir mau ngon lira: vi du khi dét muéi natri cho ngon lira mau vang, dét
mudi bari cho ngon hra mau luc vang. ..
- Phuong phdp nghién chat thir véi thuse thi: vi du nghién chat thir véi
kali sutfoxyanid dé tim Fe'*...
3. Phan tich riéng biét
La phuong phidp fim true ti€p mot ion nao dé trong hdn hop nhiéu ion khic
bang mét phan tng dic hicéu (phan ting chi xdy ra déi vdi rieng mat ion da).
4. Phan tich hé théng
Trong dudng 161 phan tich hé thoéng, ngudi ta ti€n hanh xac dinh cdc ion
theo mot thit tr nhat dinh. Truée khi xde dinh mot ion, phdl loal cédc ion trg
ngai (ion cho phan dng vai thude thir gidng ion cdn tim).

Iv. PIEU KIEN CUA CAC PHAN UNG HOA HOC TRONG PHAN
TICH PINH TINH

Céc phan tmg hod hoc dung trong phén tich dinh tinh ¢ thé 1a phan tng
trung hoa, phan tng trao déi hay phan ting oxy hod - khir nhung phai thdéa min
3 diéu kién sau:

1. Phai riéng biét

Phan itng phdi tao ra chat k&t tha hodc mau sac thay doi rd rét hay khi bay
ra phai quan sat duge hoac ¢é mii dac trung.

2. Phai nhay

Phan tmg xay ra dugc va ¢6 thé phét hién rd rang v6i mot lugng nhd chat
cidn xdc dinh vai thude thir.

3. Phai dic hiéu

Phan tng chi xay ra véi ion nay ma khong xay ra vdi ion khdc (cling mot
thude tha) hodc cho két tha c¢éd mau sac, tinh tan khéc nhau.

Da s6 cdc phan tng hoa hoc thod mén hai diéu kién ban dau nhung kho
thoa min di¢u kién thit ba.

Vi du: fon Ba®™ vi ion Pb** cling phdn Umg vé&i acid sulfuric cho két tia
tring, cong tac dung véi kali cromat cho két tia vang, khong tan trong acid
acetic. Pé 1a nguyén nhan dé gay ra nham 1an khi ti€n hanh xdc dinh mét chat.



V. PHAN NHOM CAC ION

D¢ tranh nhdm lan, khi tién hanh xdc dinh céc ion ngudi ta phai trai qua
bude phan nhém (xéc dinh nhém) cédc cation va anion.

Phan nhém Ia diang mot thude thir cho tdc dung véi mot s6 ion (cic ion
khac khong phdn ting) tao ra dirge k€l qua gidng nhau, sau dé tién hanh xdc
dinh cdc jon trong nhém dé bang céc thudce thir dac trung da bigt.

Theo phuong phap “acid - base” ngudi ta phan nhém nhu sau:

1. Cac cation

Cac cation dugce chia thanh 6 nhém

Nhém 1 Ag*. Pb**, Hg,™*
Nhom II: Ba’*, Ca™
Nhém ITE: - Zn**, AI®
Nhém 1V:  Fe** Fe**, Bi**
Nhém V: Mg**, Cu™*, Hg®
Nhom VI: K, Na*, NH/*
2. Cac anion
Cac anion vo ¢o duoc chia thanh ba nhém
Nhém I: Cl, Br, I, §*
Nhom II:  AsO,", AsO," PO,", HCO,, CO,%,$0,> SO,
Nhém III:  NO,, NO,, CH,COO

VL. THUOC THU VA MOT SO KY THUAT

1. Thudc thir

Phan loai thuée thir theo tic dung trong phan tich:

- Thuéc thir nhém: ¢6 tic dung gidng nhau 1én mot nhém céce ion.

- Thuée thit chon loc: ¢é tac dung giéng nhau trén mot s& cic ion, doi khi
cdc jon nay ¢ cdc nhém jon khdc nhau cia dudng 16i phan tich.

- Thude thir dac higu hay thude thir riéng biét: chi ¢é phan ing dic hiéu vdi
mot 1on.

Nong do thuée thir: Trong phan tich dinh tinh ngudi ta thuomg bidu thi
néng dé dung dich bang néng d¢ duong lugng hay néng dé phin tram, ciing ¢6
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khi diing nong dé phan nr. Vi du: nguoi ta thudng dung acid, base lodng ¢6
néng dé 2N, 6N hay cdc loai 5%, 10%, 20%....

2. Mot s0 ki thuat thue hién trong phan tich dinh tinh

2.1. Pun néng

Ngudi ta thuong dun néng dung dich trong cac binh, cdc coc, bat sit, dng
nghiém:

- Véi ong nghiém, khi dun khéng nén c¢6 dinh ma phai dua di, dua lai trén
ngon lita, khong dun thang dudi day ong.

- Trong qu4 trinh phén tich thudng phai c6 dung dich dé tang néng do hay
phai co kho. Ngudi ta thudng ¢6 dung dich trong bat sit.

- Két tha thuimg duoc nung trong chén sir hoac bdt sit bang ngon lira den
hot hay 16 nung.

2.2. Két tna

- Trong phan tich dinh tinh, ngudi ta thudng két tha dé 1ach riéng hodc xdc
dinh ion. Khi 1am phan itng két (ha, ngudi ta chid ¥ dén mau sac va hinh dang
cua két tua.

- Ngudi ta thudng dun néng d¢ lam von tua. Thudng cho thude thir vao ti tir,
vira cho vita khudy déu, nhung véi loai tiia keo thi nén cho thira thudce thir ngay.

Trong khi tién hanh két tha, can chd ¥ dén dicu kién phan dng:

- Méi truong: th xem moi trudng 12 kiém, acid hay trung tinh san d6 dicu
chinh vé moi trudmg c6 pH cdn thiét.

- Nhiét d6: Pa s6 cac truong hop nén dun néng.

- Lugng thudc thir: thong thudng nén cho thita mot it. Néu la phan ting phan
chia thi khi lam phan {mg xong can phai thir xem phan tmg di két tua duge hoan
toan chira.

2.3. Tach riéng dung dich khoi tua

Muén téch riéng nude ly tam khai ta, cé thé ¢6 hai cdche

- Gan nude ly tam ra khoi tua.

- C6 thé tach riéng nude ly 1am bang pipet.

2.4, Gan valoc

Ngudi ta thudmg toc dung dich qua gidy loc gdp nép khi ¢hi can lay nude
trong, dung gidy loc khong gdp nép khi cin lay tta. Khi loc, nén gan nhe lop
nude trong trén 1ia qua phéu trude.
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2.5. Rua két tua

Ngudi ta thudng rira 1ha bang nude cit. Luong nude diing nhiéun hay it tuy
theo tinh chat va s6 lugng tha.

Muon rira tha ngudi ta cho vai ml nuée cat vio Sng nghiém dung tha, ding
dia thuy tinh tron déu, dem quay ly tam, gan bd nudce ly tam. Lam nhu vay 2 -
3 1an.

2.6. Hoa tan tua

Tta sau khi da rra sach, muén hoa tan ta cho thém thuée thir hoac dung
moi vao. Néu tua khong tan hét, ta diing diia tron k§ hoic dun néng tén, ly tam
tach riéng phan tha va dung dich.

Tu lugng gia

* Tra 18i ngén cac cau héi tir 1 - 3 blng cach dién tir hodic cum tir vao chd tréng:
1. D€ xac dinh moét ion hoZic mét chat chua biét, ngudi ta dua trén nguyén tac sau:
chuyén chét chua biét thanh chdt méi da bist
chéat chua biét,

............. (A).....vachH....(B). ., trdésuyra

D. Phan tich hé théng

3. K& thém cho di 3 diéu kién clia phan (mg hoa hoc trong phan tich dinh tinh:

14



* Phan biét dang sai cho cac cau hdi tir 4 - 7 biing cach danh dau v vao cét b
cho cau dung, cét S cho cau sai:

TT Ndi dung B | S

4 < Viéc nhan xet cac higén tugng trong phan tich dinh tinh ¢ thé tién
hanh bang mat hoac may méc tinh vi

5 N&u chat th( Ja chat rdn c6 thé hoa tan né trong nude sau dé dem
dung dich thd ra phan tich.

i 6 Khong thé cé thudc thr ndo dac hiéu vai mét ion,

P 7 Phai lya chon thudc thir dé phan (ng x3y ra dudc va cé bidu hién o
! ! rang vai mét lugng nhd chat cdn xac dinh.

* Chon cau tra l6i dang nhat cho cac cau héi tir 8 - 10 bing cach khoanh trén
vao chir cai dau cau duge chon:

8. Theo anh (chi}, icn nao trong cac ion dudi day thudc cation nhém 11

A Pb? D. Cu®
B. Ca® E. Fe?*
C.Zn%

9. Theo anh (chi), ion ndo trong cac ion dudi day thudc anion nhoém (Il

A Cl D. 80,2"
B. NOy E. 802"
C. CO2
10. Theo anh (chi), ion nao trong cac ion dudi day thudc cation nhém V-
A. Pb* D. Cu*
B. Ca® E. Fe?
C. Zn*

15



Bai 2

XAC DINH CAC CATION NHOM 1
(Ag", Pb™, Hg;*)

Muc tieu

1. Trinh bay duge dsc diém chung va dudng I6i xac dinh cac cation nhom |
2. Trinh bay dugc cac phan ing xac dinh cation Ag*, PH%*, Hg,?* va viét phuong trinh
minh hoa.

1. DAC PIEM CHUNG

- Céac cation nhém I khong két tha v&i nhimg anion nhu F, NO,, NO,,
CH.COO', ClQ;, MnO, ma két tha vdi nhitng anion nhu CI', Br, I', CN', CO,”,
SO,”, PO,Y.

- Thudc thir nhém cda cdc cation nhém I 1a acid hydrocloric néng do 2N
(HCI 2N). Nguoi ta dua vao tinh chdt khdc nhau ctia cdc cation khi phan (ng
v6i LICH dé phan biét va tdch cdc cation nhém [ vdi cic nhém khdc.

Cdc cation nhém T déu téc dung véi HCl 2N tao thanh két tia tring,
nhung cdc két tha nay lar ¢6 tinh chdt khdc nrhau trong amoni hydroxyd
(NH,OH) cu thé:

+ V&i cation Ag” cho k&t tita AgCl mau trang:

Ag" + HCl = AgCid + I
K&t tua nay tan trong dung dich NH,OH.
+ Vi cation Pb** cho kél tha PbCl, mau tring:
Pb’* + 2HCI] = PbCL + 2H™
K&t 1ia nay khong tan trong dung dich NH,OH nhung tan trong nudc néng.
+ V6i cation Hg,™' cho két tia Hg,Cly:
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Hg,*' + 2HCl = Hg,ClLd + 2H*
Keét tia nay bi hod den trong dung dich NH,OH.

II. CAC PHAN UNG XAC PINH CATION NHOM I
1. Phan img cua Ag*
1.1. Véi acid hydrocloric (HCI)
Vi thuoe thit nhém 14 acid hydrocloric, Ag* cho két tha AgCl mau tring,
von, khong tan trong céc acid vo co.
Ag*+HCl = AgCH + H*
AgCl ¢é thé hoa tan trong NH,OH, KCN do tao phiic tan.
AgCl + 2NH,OH = |Ag(NH.),]|Cl + 2H,0
K&t tha AgCl khi dé 1au ngoai khong khi sé bi chuyén ddn sang mau den vi
120 thanh bac oxyd.
1.2.V6i kali cromat (K,Cr(),)
lon Ag” tac dung véi thude thir kali cromat tao ra két tha dé thim.
2Ag" + K,CrO, = Ag,CrO,d + 2K*
Chd y: Trong moi truong amoniac s¢ khong tao tha vi bac lién két tao
thanh phitc chat tan.
1.3. Vi kali jodid (KD
lon Ag" tac dung véi thude thir kali iodid tao ra két tha vang nhat. Tha Agl
khong tan trong NH,OH dic (khéc véi AgCl).
Ag"+KI = Agll + K*
1.4. Véi natri carbonat (Na,CQ,) _
lon Ag® tac dung véi thude thir natri carbonat tao ra két tiia trang, dé lau
hod xam (do phan huy thanh bac oxyd).
2Ag" + Na,CO, = Ag.COd + 2Na*
1.5. Véi hydrogen sulfid (H,S)
lon Ag® tac dung véi thude thir H,S cho két tha mau den:
2Ag" + H,S = Ag,S | + 2HY
1.6. Véi kiém
Ag* tac dung véi KOH, NaOH hoidc NH;OH cho k&t tha miu nau den
(Ag,O). Tia nay tan trong NH,OH do tao thanh phic chédt | Ag(NH,),]OH.



1.7. Phan Gng trang guong

Cho NH,OH va formaldehyd (HCHO) vao dung dich chita Ag”, s& ¢6 phan
tng:

2[Ag(NH,),|" + HCHO + H,0 =2Ag" | + 3NH,* + HCOO" + NH,

Phan (mg nay duoc thue hién v6i mot luong lén mudi bac va phan tng dé
xay ra khi nhing 6ng nghit¢m trong nuée 4m (trén thanh 6ng s& xuat hién 16p
trang guong cla bac kim loai).

2. Phan tng cla ion Pb?*

2.1. V6i amoni sulfid {(NH,),S] hay hydrogen sulfid (H,S)

lon Pb* tdc dung véi thude thir amoni sulfid (hodc hydrogen sulfid) tao ra
k&t tiia den.

Pb** + (NH,),S = PbSJ + 2NH,*
Ph** + H,S = PbSJ + 2H*
2.2, Vi kali cromat
lon Pb** tdc dung véi thudc thit kali cromat tao ra két tiia vang tuoi.
Pb*' + K,CrO, = PbCrO,l + 2K*
2.3. Vi kali iodid
lon Pb* tdc dung véi thudc thit kali iodid tao ra két tda vang, tha nay tan
trong nudc néng, khi dé ngudi lai két tha tinh thé mau vang 6ng dnh (phan tng
mura vang).
Pb*" + 2KI = Pbl,4 + 2K*
2.4, Véi acid sulfuric loang (H,S0O,2N)
lon Pb* tdc dung véi dung dich acid sulfuric 2N tao ra két tha tring:
Pb** + H,S0, loang = PbSO,{ + 2H*
Taa PbSO, tan trong H,S0, dac, kiém vi amoni acetat:
PbSO, + H,SO, dac = Pb(HSO,),
PbSO, + 4NaOH = Na,PbO, + Na,SO, +2H,0
2PbS0, + 2CH.COONH, = [Ph(CH.COO), . PbSO,| + (NH,).SO,
2.5. Véi natri carbonat
lon Pb™ tdc dyng véi thudc thir natri carbonat tao ra két tha tring:
Pb>* + Na,CO, = PbCO, I + 2Na*
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2.6, Vai acid hydrocloric
lon Pb”* phan tmg v6i HCI che két ta hinh kim, dai, trdng, két tinh cham.
Két tia PbCl, it tan trong nudc, dé tan trong nudce s6i, khi dé ngudi két tinh
trdf lai, PbCl, tan 1 phén trong HCI dac.
3. Phan ung cua ion Hg,*'
3.1. Vi amoni hydroxyd
Ton Hg-*" tdc dung vé&i thude thit amoni hydroxyd tao ra két tha xdm den
Hg,' + 20H = He + HgO + H.O
3.2. Vi kali cromat
fon Hg,™" tdc dung véi thudce thir kali cromat tao ra két ta mau do gach.
Hg.™ + K,CrO, = Hg,CrO,4 + 2K*
3.3. Vi kali iodid
Ton Hg,*' 14c dung véi thude thit kali jodid tao ra k&l tha mau xanh luc, néu
du thude thir thi chuyén thinh mau den (Hg® nguyén 16).
Hg.”” + 2KI = Hg, L4 + 2K*
Hg,I, + 2KI = Hg") + K,|Hgl, |
3.4. Vo6i natri carbonat
lon Hg,™ tdc dung véi thude thir natri carbonat tao ra két tia xdm den
Hg.”" + CO,” = Hg,CO,
Hg,CO. = HgO! + Hg + CO,T
3.5. Vai acid hydrocloric
lon Hg.™ tac dung véi HCI cho két tda mau trang vun nhir bot.
Tia Hg.Cl, tan trong HNO; dac nhung khi tdc dung v&i NH,OH cho két
tia mau den vi tao thanh Hg".
3Hg.Cl, + 8HNO, = 3HgCl, + 3Hg(NO;), + 2NO +4H,0
Hg,Cl, + 2NH,OH = NH,HgCl |trang + Hg® |den + NH,Cl + 2H,O
Tia NH,HgCl va Hg" tan trong nudc cudng thiy (hén hop HNO, va HCI)
dun noéng. C6 thé lay dung dich nay dé thir phan tng ctia Hg™* sau khi di co
loai HNO, va pha thém nudc cal.

IIT. PUONG LOI PHAN TICH

So sdanh phan ttng clia cdc cation nhém | duge thé hién & bang 2.1.
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Bing 2.1: So sanh phdn iy ciia cde cation nhém |

kim, tan trong nudc

nong

tan trong NH,OH

Thuoc Cation
- thoe | L . - —
a Pb’ Ag Hg,’
| H,S PbS mau den Ag,S mau den HgS + Hg" mau den
NH,OH | Ph{(OH), { tring Ag,0O nau, tan trong | Hg + HgO mau den
NH,OH thita
Na,CO, | PbCO, { tring Ag,CO,  tring HgO + Hg den
KI Pbl, vang tan khi | Agl vang nhat Hg,l, mau xanh luc,
dun néng chuyén thanh Hgl, +
Hg” den
K,CrO; | PbCrO, 1 vang, tan | Ag,CrO,4 dé nau Hg,Cro, 4 do
trong NaOH
HCI PbCl, ¥ tréng hinh | AgCl 4 wéng vén, | Hg,Cl, 4 tring vun

Dung dich ban dau dé phan tich ta goi I# dung dich géc. Cdc budc tién
hanh tuan tu nhu sau:

1. Két tua cation nhém |

Thém timg giot HCI 2N vao dung dich géc cho dén khi ¢é két tha hoan
toan (lac va co thanh 6ng néu khéng thay cé ma).

Ly tam d€ tdch riéng phén tia va dich loc.

- Phin taa gom PbCl,, AgCl, Hg,Cl,
- Phén dich loc d€ xdc dinh cdc jon khic ¢6 trong dung dich géc.
2. Xac dinh Pb*
Thém vao twa 1-2 ml nude cat, dun néng, ly tam nhanh va loc 14y dung
dich (¢6 chita Pb** n&u ¢6). Tha con lai chia tam 2 phin dé xdc dinh Ag* va

Hg,™.

Dich lgc néng thu duoe xdc dinh Pb* biing cic phan tng:




- V&i KI cho két tia mau vang, tha tan khi dun néng va két tinh lai khi dé
nguoi.
- V61 K,CrO, cho két tia mau vang, tia tan trong NaOH.
3. Xac dinh Ag*
Lay tua thu duge & trén, théem NH,OH dic vao (n€u ¢6 Ag* s€ tao phiic
tan), ly tam.
Ldy nudc ly tam dé tim Ag* bang céc phan ing:
- Véi K1 d¢ tao tia vang nhat
- V&i HCl tao tha vén tring tan trong NH,OH dac.
4. Xac dinh Hg,*
Néu ¢6 tha thu dutge ¢ 3.3 mau den thi trong dung dich goc c¢6 Hg,™.
Céc budc tién hanh xdc dinh cdc cation nhém I duge mo ta theo so d6 2.1.

Dung dich géc

!
Thém HC] 2N —™

Dich loc (1)
(D€ tim cation khdc)

Toa (1)
Nudce, dun néng, ly tam

v
v v

> Dich loc (2)
Tua (2) (Tim P¥*)
v - V6i Kl
Thém NH,OH dac, ly tam - K,Cro,
Tuaa (3) Dich loc (3)
(Xdc dinh Hg,”*) (Tim Ag*)
B6i ¢6 tiia mau den - V6i K1
- HCl va hoa tha trong
NH,OH dic

So do 2.1. Xic dinh cation nhém [ trong dung dich géc
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Tu lugng gia

* Tra I16i ngin cac cau hdi tir 1 - 5 bang cach dién tir hodc cum tir vao ché tréng:

1. lon AQ* tac dung vdi thudc thir kali cromat tao ra két tda dd thdm, anh {chi) hay
hoan thién phuong trinh phan (ng sau:

2AgT + K,Cro, = (A)...... o (B}
A,
B
2. Cation Hg.”" tao tGa vdi thudc thir nhém, tla......... (AY......... tao thanh bi hoa den
trong dung dich........... (B)..............
A
o
3. Viét thém cho hoan thién phan {ng “mua vang” sau:
Pb%" + 2Kl =......... (A t o, (B).....
Al
B
4 Viét thém che hoan thién phan (ing trang guong sau:
2[AQ(NH,),]* +... (A).... +H,0 = .. .(B)..+ 3NH,” + HCOO + NH,
Al
B,
5. lon Pb?* tac dung véi dung dich acid sulfuric 2N tao ra......... (A)..... tha tan dugc
frong............ (B)...ocoeorrn
A,
B

* Phan biét dng sai cho cac cau hdi tir 6 - 11 biing céch danh dau v vao cdt B
cho céu dang, ¢ét S cho cau sai:

!

1T Nbi dung b 8
Tla Hg,Cl, mau tréng bi héa den trong NH,OH.

Tha AgCl tan trong NH,OH dic.

Phan (ng mua vang dé xac dinh Hg,**

Tha PbCl, dé tan trong nudc soi.

Tda PbCrQ, mau vang, khéng tan trong NaOH.

Thudc thl chung cla cac cation nhém | 1a acid hydrocloric

ala|wice |~ |o

- (D

22



* Chon cau tra 18i dang nhat cho cac cau héi tir 12-15 biing cach khoanh tron
vao chir cai dau cau duge chon:

12. Theo anh (chi), cation Ag* cho két tha mau dé nau vdi thudc thlr ndo trong céac
thudc thir sau day:
A. Acid hydrocloric
B. Kali cromat
C. Kali iodid
D. Natri carbonat
E. Dung dich kiém
13. Theo anh (chi), phan Ung mua vang dé xac dinh cation Pb** st dung thubc thir
nao trong cac thudc thir dudi day:
A_ Acid hydrocloric
B. Kali cromat
C. Kali iodid
D. Natri carbonat
E. Amoniac

14. Theo anh (chi), cation nao trong cac ion sau cho két tda v6i acid hydrocloric va
tGa chuyén sang mau den khi thém NH,OH:

A Ag' D. Ba®
B. Pb* E. Mg?
C. Hg,”
15. Thuéc thif nhém cia cac cation nhém | la:
A. Acid sulfuric | D. Bac nitrat
B. Acid hydrocloric E. Natri hydroxyd
C. Ameniac

23



Bai 3
XAC PINH CAC CATION NHOM Il
(Ba’*, Ca®™)

Muc tigu
1. Trinh bay duge dac diém va duang 151 xac dinh cac cation nhém |1,
2. Trinh bay dugc cac phan (ng xac dinh cation Ba®, Ca?* va viét phuong trinh minh hoa.

I. PAC PIEM CUA CAC CATION NHOM 1]

1. Tinh tan cua cac mudi

Cation nhém IT gém cdc kim loai kiém thé: Ba®*, Ca®*.

Céc mudi Ca®, Ba®™ ¢6 nhiéu tinh chat gidng nhau, it cé phan tng dic hicu
cho timg ion. Vi thé, dudng 16i phan tich cdc cation nhém 11 thuong dua rén sy
chénh léch vé do tan ciia cdc mudi.

- Cic mudi clorid, nitrat, acctat, sunfit clia ching déu dé tan trong nudc.

- CAc mua6i sulfat cta Ba®*, Ca®* khong tan trong cdc acid vo co lodng vi
vay dé tich ching, thong thudng ngudi ta phai chuyén thanh hop chat tan.

2. Thude thir nhém

Cédc cation nhém 11 tde dung véi ion SO,™ trong ethanol 70° tao thanh cac
mudi BaSO,, CaSO, khong tan. Vi vay, ngudi ta ding H,SO, 2N trong C,H,OH
70 lam thuéc thir nhém dé tich cdc cation Ba?*, Ca? khoi cdc cation khéc
trong dung dich phén tich.

Ba’ + SO,* = BaSQ, | (tring)
Ca’* + SO, = CaSO,{ (tring)

Chi y: - Khong ding H,SO, didc vi cdc cation nay ¢6 thé tao thanh mudi

sulfat acid Me(HSO,), tan vi thé khé tdch ra khoi dung dich.
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- Muéi CaSO, cé d6 tan I6n hon BaSO,, rat khé két tha. Vi vay ngudi ta
thudng thém cthanol 70" hay aceton vao dé giam bét do tan cia né, khi dé
CaSO, dé K&t tha hon.

Il. CAC PHAN UNG XAC DINH CATION NHOM I1

1. Phan g cua Ba?

1.1. Véi kali cromat va kali dicromat

fon Ba® tdc dung véi thudc thir kati cromat hoac kali dicromat tao ra két

tila mau vang tuoi, tua nay khong tan trong CH.COONa 2N va CH,COOH, 1an
trong HCIL.

Trong dung dich K,CrQ, va K,Cr,0; ta déu c6 can bang:
Cr,0;" +H,0 Z—> 2C10,* +2H"
Ba™ + CrO,> = BaCrO, ¢

biéu kien phan img: BaCrQO, + 2HCI - BaCl, + H.CrO,

- Phan tng phai ti€n hanh trong méi trudmg acid yéu pH = 3-5

- Ding dung dich d¢ém CH,COOH + CH,COONa

- Phai loaj c4c ion gdy can tré: nhu: bac, chi, thily ngan...

1.2. Véi ion SO,

1.2.1. V6i H,SO,, (NH.),SO,

Ton Ba** tic dung v6i H,SO, hodc (NH,),S0, tao thanh két tha dudi dang
tinh thé trang BaSO,. Tla khéng tan trong cic acid vo co khdc.

Ba®* + SO, = BaSO,4

1.2.2. Phdn itng Voler (Wohlers)

K&t tha ion Ba™ du6i dang musi bari sulfat bing acid sulfuric trong moi
truong thuoe tim (kali permanganat), tba bari sulfat hap phu thuéc tim nén cé
mau hong.

D¢ ching minh di¢u nay ta thém tiép vai giot nude oxy gid (FH,0,) trong
moi truong acid sulfuric d€ Khir mau tim héng ciia KMnO, du trong dung dich,
riéng tha bari sulfat vin ¢6 mau héng.

Ba™ + 11,50, = BaSO,{ + 2H*
5H,0, + 2KMnO, + 3H,50, = K,SO, + 2MnSO, + 50, + 8H,0
2 | Mn"" + Se = Mn*’

5 10,2 2c=0,1
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Piéu kién phéan ing:
- H,SO, phai cho sau KMnO, d¢ phan tmg tao két tia BaSO, thuc hién
trong moi trudng ¢d san KMnO,.
- Khong cho H,O, qué sém va chi nén cho H,0, vira di dé 1am mat mau
thude tim trong dung dich.
1.2.3. Vi nuée thach cao (CaSO,. 2H,0)
Trong dung dich bio hda clia nudc thach cao, néng do clia ion SO,” ¢6 thé
gay kél tha Ba®™ (khong xay ra véi Ca®) do BaSO, khé tan hon CaSO,.
Ba® + CaSQ, bio hda = BaSO, | + Ca®
1.3. Voi Na,CO,, K,CO,, (NH),CO,
lon Ba™ tic dung v&i muéi carbonat tao ra két tha trang. Tia tan trong
acid vo co (trir H.SO,), acid acetic va trong moi trudng thira CO,.
Ba>* + CO,* = BaCO,4
BaCO, + 2H* = Ba* + CO,T +H,0
BaCO, + CO, +H,0 = Ba(HCO,),
1.4. Vi amoni oxalat (NH,), C,0,
Ion Ba™' tdc dung véi amonti oxalat tao ra két tha mau trdng:
Ba™ + (NH,),C,0, = BaC,0,{ + 2NH,"
Két tia BaC,O, tan trong dung dich HCl, HNO,.
L.5. Tho mao ngon hira
Trén ngon lira khong miw, cdc mudi cha Ba** cho man luc vang (mau dac
trung clia cation Ba®).
1.6. Véi hydrogen sulfid (H,S)
lon Ba™ khong tao két ta véi H,S.
2. Phan ung cua ion Ca®
2.1. Vi amoni oxalat (NH,), C,0,
Ton Ca™ tdc dung v6i amoni oxalat tao ra két tha tring:
Ca> + (NH,),C,0, = CaC,0,4 + 2NH,*
Két tda nay khong tan trong CH,COOH, tan trong acid HCI, HNO, lodng.
CaC,0, + 2H* & Ca™ + H,C,0,
Khi ki¢ém hoa dung dich, két tia tro lai.
bicu ki¢n phan ing:
- Phan ‘mg tao tha tot nhit trong moéi trudng pH = 6 - 6,5 acid héa moi
trudng bang vai giot acid acetic.
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- Pun dung dich dén nhiét do s61.
- D€ thu dugc tiia & dang tinh thé 16n, nén nho timg giol thude thir.
- Phii loai Ba™ truge khi tién hanh phan dng vi ¢ thé tao tha bari oxalat
it tan. '
2.2, V6i Na,CO,, K,CO,, (NH),CO,
lon Ca® tdc dung v&i mudi carbonat tao ra két tla tring:
Ca’> + CO,> = CaCO,d
Tua tan trong acid vo co (trie H,S0,), acid acetic:
CaCO, + 2H"* = Ca™ + CO,T +H,0

2.3. Thir mau ngon lia
Trén ngon lita khong mau, cdc mudi ciia Ca® cho mau do gach.
2.4. Vai ion SO*
2.4.1. Tac dung véi H,SO, lodng

Ca’ tac dung véi H,S0, 2N cho tia CaSO, két tha khi dung dich cé ndng

do Ca™ kha dam dac. Do tan clia CaSO, giam di trong moéi trudong ethanol.
2.4.2. Voi (NH ),50,
Ca’* tdc dung véi (NH,).SO, tao thanh két tha tring:
Ca®* + SO = CuSO,|
Két thia CaSO, tan trong (NH,),SO, du (khdc véi Ba™).
CaSO, + (NH,),80, = (NH,), [Ca(SO,), ]

2.5, Véi hydrogen sulfid (H,S)
lon Ca™ khong tao két tha v6i H,S.

I11. PUONG LOI PHAN TiCH

So sdanh phan tng cha cdc cation nhém IT duge thé hién d bang 3.1.

Bdng 3.1: So sanh phdn iting cia cde cation nhom IT

o Cation
Thuoc tha
Ba’* Ca”
H,SO, trong C,H.OH 7¢° BaSO, {tring CaSO, Jtring
(NH,).S0, BaSO, Vtring | (NH,), [Ca(SO,),] tan '
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Na,CO, BaCO, ¥ tring CaCO trang
K.CrQ, BaCrO, { vz‘iﬁg -
(NH,),C,0, | BaC,0, ! tring CaC,0, | tring
Phén tng Voler BaSO, { tréng -

ﬁMz‘lu ngon lita Luc vang Po da cam

Dung dich ban dau dé phén tich ta goi 1a dung dich géc. Cic bude tign
hanh tuan tu nhu sau:

1. K&t tua va tach riéng cac cation nhém |l

Thém timg giot HCI 2N vio dung dich gée, ly tam dé loai tha (1). Dich loc
(1) thu duge thém dung dich H,SO, 2N vao dung dich gdc thdy xuét hién tha
triang, nho tiép ethanol 70° dé ket tiia hoan toan cation nhém II dudi dang mudi
sulfat, Ly tdm dé tdch rieng phén tha (2) va phan dich loc (2).

- Phin tia (2) dem tién hiinh xéc dinh cation nhém IT (Ba?*, Ca®*).

- Phin khong tha (2) dé xdc dinh c4c ion khic ¢6 trong dung dich géc.

Pun két tha sulfat v6i dung dich carbonat bdao hoa dé chuyén mudi sulfat
thanh muéi carbonat, ly tam dé 1y tha. Lap lai it nhat 3 lan. Hod tan tda
carbonat bang CH,COOH 2N dé tao thanh dung dich mudi acetat, thém tiép
CH,COOH 2N cho dén méi truomg acid.

Tir dung dich mudi acetat thu duoc, tién hinh xdc dinh Ba**, Ca®".

Theém K,CrO, vao dung dich muéi acetat, ly tam tich riéng hai phin tia va
dich loc.

- Dich loc (3) dé xdc dinh Ca®*

- Tia (3) dé xdc dinh Ba®*

2. Xac dinh cation Ba®

- Tha (3) thu duge & 3.1, 13 K,CrO, ¢6 mau vang.

- Xdc dinh Ba™ tif dung dich mu6i acetat bing cich phan g Voler cho
két tha man hong.

3. Xac dinh cation Ca*

Phan dung dich (3) thu tir 3.1. duoc tién hanh xdc dinh Ca**:

- Thém (NH,),C,0, thdy xuat hién tia tring.
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- Thém H,S0, 2N trong C,;H,OH 70" thay xuat hién tda tring, tiia tan trong

(NH,),SO.,.

Cac budc rién hanh xdc dinh cdc cation nhom II duge mé ta theo so dé 3.1.

Dung dich goc

Thém HCL 2N

> Tia (1)

h 4

(Tim cdc cation khdc)

Dich loc (1)

H,SO, 2N + C,H,OH 70°

» Dich loc (2)

h 4

(Tim cdc cation khdc)

Tuaa (2)

h 4

Pun trong Na,CO, bido hoa,
Ly tam (ldp lai it nhat 3 I4n)

Tta carbonat

Y

Thém CH;COOH 2N dén khi ké&( tua tan
hét va ¢6 moi trudng acid

Dung dich

muoi acetat

Thém K,CrO,

v

Tua (3)
(Tim Baz+)

- Phan tng Voler

- Tha BaCrO, mau luc vang

Dich loc (3)
(Tim Ca**)
- Véi (NH,),C,0,
- V6i H,S0, 2N trong C,H.OH 70"

So dé 3.1: Xic dinh cation nhém I trong dung dich goc
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Tu lugng gia

* Tra 18i ngdn cac cau hdi tir 1 - 5 bing céch dién tir hodic cum tir vao chd tréng:

1. K& tén cac cation thuéc nhdém phan tich 1l d3 hoc trong bai:

A
B
2. Cac muéi....... (A). ... cla cac cation nhom Il déu khéng tan trong cac acid vé co
lodng.
Al

3. Ngudi ta thudng thém....... (A)....... hay aceton vao d& gidm bét dé tan cla CaSG,,
khi d6 CaS80C,...... (B).........

4. lon Ba®* tac dung vdi thudc thir kali cromat tao ra két tla mau....(A)
khong tan trong....... (BY......... va CH,COOH

* Phan biét dung sai cho cac cau hoi tir 6 - 11 bing cach danh diu v vao cot D
cho cau dung, ¢ét S cho cau sai:

| TT N&i dung B 8

LB Thuéc thdr cha cac cation nhém 11 1a H,S0, d4c trong C,H,OH 70°.

7 Trong méi trudng thudc tim (KMnQ,), ion Ba?* tac¢ dung véi H,S0,
tao két tda mau tring.

8 lon Ba** tc dung vdi thudc thir kali cromat tao ra két tia mau vang.

9 Mugi calci oxalat khdng tan duge trong acid acetic.

10 | lon Ca®" tac dung véi H,S0, tao két tia tring keo.

11 Mugi bari carbonat tan dugc trong acid acetic
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* Chon cau tra 18i dung nhat cho cac cau hdi tir 12 - 15 bing cach khoanh trén
vao chif cai dau cau dudge chon:
12. Theo anh {chi}, thudc thir cha cation nhém 1] 1a:
A H,S0, dac

D. H,80, loang trongC,H;CH 70°
B. H,50, lodng

E. C,H;OH 70°
C. H,80, dac trong C,H,OH 70°

13. Theo anh {chi}, ion nao trong cac ion dudi day tac dung véi kali cromat cho két
t0a mau vang:

A Ca” D. K
B. Ba* E. Ca?" va Ba®™
C. AP

14. lon Ca?' tac dung v&i amoni oxalat tao két tla tréng, tda tan trong dung dich:

A CH,COCH 2N D. HCI 2N va H,50, 2N

B. HCI 2N E. CH,COOH 2N va HCI 2N
C. H,80, 2N
15. Trén ngon IKra den khi khoéng mau, cac mudi dé bay hoi cia Ba?* cho mau:
A Tim D. Xanh ngoc
B. Bd gach E. Luc vang
C. Vang
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Bai 4

XAC DPINH CAC CATION NHOM III
(Al}+, Zn2+)

Muc tiéu
1. Trinh bay dugc dac diém va dudng 18i xac dinh cac cation nhoém 1i.
2. Trinh bay dudc cac phan (ng xac dinh ion AP, Zn** va viét phuang trinh minh hoa.

1. PAC DIEM CHUNG CUA CAC CATION NHOM IiI
- Cédc cation nhém 111 1a cation cua nhing kim loai ludng tinh.
- Cic hop chat cha AF* va Zn™ thudng khong mau.
- Thuéc thit nhém fa natri hydroxyd 2N
- Cdc cation nhom 11T téc dung véi natri hydroxyd 2N tao ra két taa keo
mau trang. Khi cho du natri hydroxyd 2N thi cdc két tha dé tan ra do tao thanh
dung dich natri aluminat (NaAlO,) va natri zincat (Na,ZnQO,).
+ Diéu kién két tha: Al(OH:hkétthagpH=4-5
Zn(OH), kéttta g pH =6 - 7.
+ Phuong trinh phan dng:
Zn* + 2NaOH = Zn(OH),4 + 2Na’
AI** + 3NaOH = AOH) 4+ 3Na*
+ Khi cho du NaOH 2N:
Zn(OH), + 20H = ZnO,” +2H,0
Al(OH);+ OH = AlO, + 2H,0

11. CAC PHAN UNG XAC PINH CATION NHOM III
1. Cac phan {mg cua ion Zn*
1.1, Vdi thuoc tha Monterqui

Thudc thir gom hai phan:



- Monterqui A 1a dung dich amoni mercuri sulfocyanid (NH,),{Hg(SCN),]
- Monterqui B Ia dung dich CuSO, 0.5%.
Trong moi trudmg acid acetic, ion Zn** tdc dung véi thude thir Monterqui A
va Monterqui B tao két tha mau tim'sim ZnCu[Hg(SCN),1,.
bicu kién phan tng:
- M6i trudng gan phai trung tinh
- Phai cho thira Zn™", it Cu®* vi:
+ Néu hoi thira Cu™ s& cho tia tfm sdm hay den.
+ Thira nhiéu Cu™* s& tha miu xanh luc.
1.2, Vi natri sulfid hay hydrogen sulfid
lon Zn** tdc dung véi natri sulfid hay hydrogen sulfid, amoni sulfid tao ra
két tha keo trang, két tha tan trong acid hydroclorid lodng, nhung khong tan
trong acid acetic.
Zn™ + H,S = ZnS{ + 2H*
Zn* + (NH,),S = ZnS{ +2NH,*
Zn’"+ Na,S=ZnS | + 2Na*
L.3. Vdi natri carbonat
Ton Zn** tic dung véi natri carbonat tao ra két tia tring.
1.4. V6i amoni hydroxyd .
Zn™ tdc dung véi amoni hydroxyd tao két tha tring, két tha ndy tan trong
amoni hydroxyd du do tao phitc [Zn(NH,),](OH), khéng mau.
Zn** + 2NH,OH = Zn(OH),4 + 2NH,*
Zn(OH), + 4NH,OH = {Zn(NH,),J(OH), + 4H,0
1.5. Vi natri hydroxyd
lon Zn®* tic dung véi natri hydroxyd 2N tao két tiia tring, két tha nay tan
trong natri hydroxyd dur.
1.6. Vi kali fericyanid
lon Zn*' tdc dung vdi kali fericyanid cho két tda mau vang niu:
3Zn** + K;[Fe(CN), | = Zn,{Fe(CN). [ + 3K*
L.7. Vi kali ferocyanid
Ton Zn* tic dung v6i kali ferocyanid cho két tha man tring:
3Zn* + 2K,{Fe(CN); | = K, Zny[Fe(CN) ], | + 6K*
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Piéu kién phan ing: phan tng phai thuc hién trong moij trudng acid vi két
tia tan trong moi trudng kiém.
2. Cac phan Ung cua ion Al
2.1. Thudc thu Aluminon( acid aurin tricacboxylic)
lon Al** tdc dung véi thude thir Aluminon tao ra két tha bong hong (tha ¢é
hinh dang giéng béng hoa hong, mau do).
Diéu kién phan ng:
- Maéi truomg ¢6 NH,OH va (NH,),CO,, dun nong.
- Jon Zn®* ciing cho két qua tuong tu, dé tranh nham 1an cén loai ion Zn™
trudie khi xdc dinh ion Al
2.2. V6i hon hgp amoni hydroxyd + amoni clorid
Ion Al** tic dung vé hdn hop amoni hydroxyd + amoni clorid tao ra két
tha keo tring, tua tan trong natri hydroxyd va acid hydroclorid, khong tan trong
hén hop amoni clorid du va NH,OH.

AI** + 3NH,OH = AI{OH),J +3NH,*

2.3. V@i natri carbonat

lon A** tdc dung véi natri carbonat tao ra kél tha trang.

2.4. Véi natri hydroxyd

lon Al* tdc dung véi natri hydroxyd 2N tao két ta tring, két tha nay tan
trong natri hydroxyd du.

2.5. V6i amoni sulfid

Ton Al'* tdc dung véi amoni sulfid tao k&l tha mau tring.

2.6. Vi alizarin S (C,H;NaQO,S. H,0)

Cho vio dung dich ¢6 chita Al™* vai giot amoniac cho tdi khi tao tua keo
tring, tua s& chuyén sang mau do cam khi thém vai giot dung dich alizarin S do
ion Al'* tao phirc mau dé cam véi alizarin S.

biéu kién phan ing:

- Phai loai Zn** ra khéi dung dich truée khi x4c dinh A" (Zn™ gay o
ngai khi néng do trong dung dich 16n hon Al™* hang tram lan).

- Nén thém acid acetic 2N vao dung dich sau khi phan dng dén pH = 4,2-
4,6 i alizarin du (cé mau tim trong moi trudng kiém) s& chuyén sang khong
mau nén dé phit hién mau doé cua phan tmg.
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I[IL. PUONG LOI PHAN TiCH

So sanh phan iing clia céc cation nhém I duge thé hién & bang 4.1.

Bung 4.1 So sanh phdn ting ctia cdc cation nhom 1

Thuoc thu Cation
) 70 AP
NaOFH Zn(OH), tréng, tha tan AI(OH),{ trang, tila tan
i trong NaOH du trong NaOH du N
NH,OH Zn(OH),{ trdng, (ha tan Al(OH).{ tring, tia khong
) . trong NH,OH dur ) tan trong NH,OH du |
(NH,).S | ZnS! tring J tring
__H,S ZnSY tring -
Na,CO, Z',I'ICO_;\I»' tring AI(QH)?L trang
~ Montequi Tta tim sim _ -
| Aluminon Tua bong hong Ta bong hong
‘ Alizarin § - Tua mau dé cam

Dung dich ban dau d€ phan tich ta goi 1a dung dich géc. Cdc bude tien
hanh tuan tir nh sau:

1. Tach riéng cac cation nhém Il

- Tir dung dich goc, thém HCI 2N, ly tam tdch riéng tha (1) va dich loc (1).

- Thém H,SO, 2N + C,H,OH vao dich loc (1), lic k¥, ly tam thu duoge dich
loc (2) va tha (2).

- Tur dich loc (2), théem NaOH 2N du, ly tam thu dugc ta (3) va dich loc (3).

Xdc dinh cdc cation nhém [T tir dich loc (3) thu duge bang cdch:

2. Xac dinh Zn*

Thém vao dung dich hén hgp NH,OH + NH,Cl du. Ly tam dé tdch rieng
phén tha (4) va dich loc (4).

Phan dich loc (4): ¢6 [Zn(N1L,),]*, xdc dinh Zn™ bing cédc phan tng:

- Thém vai giot acid acetic, san dé thém vai giot thudc thir Monterqui xuit
hién taa tim sim. ‘

- V&1 (NH,),S hoac H,S cho két tha tring, tha khéng tan trong acid acetic
ma tan (rong acid vo ¢o.
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3. Xac dinh AP

Phan tda (4) thu duge & 3.2. dem hoa tan bing dung dich HCI 2N, xdc dinh
Al** trong dung dich thu duoc bing cic phan tmg:

- Vi thuée thie Aluminon, dun nhe ¢6 tlia béng hong.

- Véi alizarin S cho tua mau do cam.

Céc budce tién hanh xac dinh cation nhém I duge maé ta theo so dé 4.1

Dung dich goc

| Them HCI 2N
[ [
. h 4 Tuoa (1)
Dich loc (1) (Tim cation khdc)

- Thém H,SO, 2N + C,H,OH

| o Toa (2)
v (Tim cation khdc)

Dich loc (2)

Them NaOH2Ndg|  pyy (3)
: (Tim cation khdc)

4
Dich loc (3)

| Them hén hop
¢ NH,OH + NH,Cl du. Ly tam

v
Tua (4)

Dich loc (4) ¢ Thém HCL 2N
(Tim Zn*) .
- Véi thudc thir Montequi ung dic

x 3+
- Véi (NH,),S _ (TimAF)
- Vi thudc thie Aluminon

- Vai alizarin S

So do 4.1 Xdc dinh cde cation nhdm HI trong dung dich géc
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Tu lugng gia

*Tra I8 ngén cac cau hdi tir 1 - 3 biing céch dién tir hodic cum tir vao ché tréng:

1. Céc cation nhém 11 {AP*, Zn?") tac dung véi NaOH 2N tao ra két tda tréng, khi cho
duv NaOH thi cac két tda do tan ra do tao thanh dung dich....... {A)...... va..... (B).......

A,
B
3. AI® tac dung véi thuée thir Aluminon tao ra két tda....... (A)........ trong mét trudng
c6 NH,OH va......(B)........
A
B

* Phan biét ding sai cho cac cau héi tir 4 - 7 bding cach danh ddu v vao cot D
cho cdu dung, ¢6t S cho cau sai:

TT Nbi dung p|s
4 Thudc thlr cha cation nhém 11! [a natri hydroxyd 2N
5 lon AP* tac dung vdi thudc thr Aluminon tao ra két tha mau tim sim.
6 lon Zn?* tac dung vai kali fericyanid cho két tlia mau vang nau.
7 Zn® tac dung vdi amoni hydroxyd tao két tia trdng, két tha nay tan
_j trong amoni hydroxyd du. ;

* Chon cau tra 18i dung nhat cho cac cau héi tir 8 - 10 badng cach khoanh tron
vao chir cai ddu cau duge chen:

8. Theo anh (chi), ion tac dung vdi thudc thit Monterqui trong mdi trudng acid acetic
tac ra két tha mau tim sim la:

A K D. Zn?*
B. Ba®' E. Mg?'
C. AP
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9. Theo anh {chi), thuéc thr Aluminon dung d€ nhan biét ion nao trong cac cation
dudi day:

ACNH,” D. AP*
B. Ca** : E. Ca 4 cation trén
C Fe*
10. Theo anh (chi), chét nao trong cac chat dudi day tan dudc trong amoni hydroxyd du:
A. Zn(OH}, D. BaSO,
B. Fe(OH), E. CaCQ,
C. AI{OH),



Bai 5

XAC PINH CAC CATION NHOM IV
(FC’2+, Fe‘h, Bi3+)

Muc tieu
1. Trinh bay dugc dac diém va dudng 18i xac dinh cac cation nhém 1V,
2. Trinh bay dugc cac phan (ing xac dinh ion Fe?*, Fe**, Bi** va viét phugng finh minh hoa.

I. PAC PIEM CHUNG CUA CAC CATION NHOM IV

Céc cation nhém IV tdc dung v6i amoni hydroxyd déu cho két tiia, phan

bi¢t cdc tia nhur sau:

- Ton Fe™ cho két tha triing xanh:

Fe + 2NH,OH = Fe(OH),{ + 2NH,*
K&t tiia nay tan trong dung dich mudi amoni.
- Ion Fe** cho két tia nau do:

Fe' + 3 NH,OH = Fe(OH), 4 + 3NH,*
Két tua nay khéng tan trong dung dich mudi amoni.
- Ion Bi** cho két tua trang:

Bi** + 3 NH,OH = Bi(OH),J +3NH,*

Néu ¢é thém hydrogen peroxyd (nudc oxy gia) H,O, thi cdc két tia tao ro

cé mau dac trung va bén vimg trong dung dich amoni.

2Fe’ + H,0, + 4NH,OH = 2F¢(OH), 1 + 4NH,*
(nau do)
Fe* + 3 NH,OH = Fe(OH), ¢ + 3NH,*

(nau do)
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Bi’™" + H,0, + 3NH,OH = HBiO,! + 2H,0 + 3NH,*
(ving nga hay tring nga)

Thudc thir nhém clia cic cation nhém 1V 1a amoni hydroxyd du, véi su c6
mat clia hydrogen peroxyd.

Céc cation nhém IV tdc dung véi hén hgp NH,OH dir + H,O, tao ra cdc két
tha ¢6 mau dic trung va bén vimg trong dung dich ¢6 ion NH,*.

Vai tro clia hydrogen peroxyd 12 oxy hod Fe** thanh Fe* (& dang Fe(OH),)
va ion Bi** thanh Bi** (& dang HBIO,).

II. CAC PHAN UNG XAC PINH CATION NHOM 1V

1. Phan ting cua ion Fe?

1.1. Vai kali fericyanid (K;[Fe(CN)])

Ton Fe?* tic dung véi thudc thir kalj fericyanid tao ra két tha keo mau xanh
thdm, mau xanh tua-bun (Turn bull), tha niy khoéng tan trong acid hydroclorid
2N, nhung trong méi trudng kiém bi pha huy thanh Fe(OH),.

3Fe® +2 K,[Fe(CN)] = Fe,[Fe(CN), . + 6K*

(tia xanh tua-bun)

Fe;[Fe(CN), ], + 6KOH = 3Fe(OH),! + 2K [Fe(CN),]
1.2. Véi natri carbonat
Ton Fe®* tdc dung vai natri carbonat tao ra két thia xanh nau.

Fe?* + 2Na,CO, = 2FeCO,| + 4Na*

(xanh nau)
1.3. V6i amoni sulfid
Ion Fe** téc dung véi amoni sulfid tao ra két tha den tan trong acid loding
Fe** + (NH,),S = FeS + 2NH,*

1.4. Oxy hoa Fe?* thanh Fe**

Fe® rdt dé bi oxy hod chuyén thanh Fe™, ¢6 thé bj oxy hod ngoai troi
hay bdi nhi€u loai tdc nhan oxy hod khac nhu: HNO,, H,0,, KMnO,, K,CrO,,
Cl,, Br;...

Vi du: Oxy hod bang hydrogen peroxyd va natri hydroxyd.

2Fe™ + 40H + H,0, = Fe(OH);{
{nau do)
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2. Phan ung cua ion Fe*
2.1. \ i kali ferocyanid (K, [Fe(CN)])
lon Fe™ tdc dung véi thudc thix kali ferocyanid tao ra két tha keo mau xanh
dam, tua nay khéng tan trong acid hydroclorid 2N, nhung trong moi trudng
kiém bi pha huy, cho tla nau dd. '
4Fe™ +3 K ,[Fe(CN)) = Fe,[Fe(CN)],4 + K*
(tua xanh dam)
Fe,[Fe(CN)]; +12KOH = 4Fe(OH);d + 3K, [Fe(CN),}
(tua mau nau dé)
2.2. Vi kali sulfocyanat (KSCN)
Ion Fe’* tdc dung véi thuse thir kali sulfocyanat cho dung dich mau do,
phiic mau do tan trong ether va alcol (ing dung chiét mau doé bang ether).
Fe'" + 3KSCN = Fe(SCN), + 3K*
Fe(SCN), + 3 KSCN = K, [Fe (SCN)g]
(tan, mau dé mau)
2.3. Vi acid salicylic

Ion Fe™ tdc dung véi acid salicylic cho mau tim.

COOH -0
Fe' + CH, = —» Fe CH,

"SOH co 7

H, + 3H"

2.4. Khir hoa Fe* thanh Fe**
Dé khir hod khit hod Fe’* thanh Fe** ta cé thé ding nhiéu chat khi: H,S,
SO,, K1, SnCl,.

Vi du: 2FeCl, + SnCl, = 2FeCl, + SnCl,

2.5. V6i amoni sulfid

Ion Fe* tdc dung véi ameni sulfid tao ra két tha den.
Fe*** (NH,),S — Fe,S, + 2NH,*

2.6. Véi amoni hydroxyd

Fe** tic dung véi thude thir amoeni hydroxyd tao ra két tha mau nau do.
Fe™ + 3NH,OH = Fe(OH),{ + 3NH,*
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2.7. Véi natri carbonat
lon Fe'™ tdc dung véi Na,CO, tao ra két tla mau nau do.
2Fe™ + 3Na,CO; + 3H,0 = 2F¢(OH),d + 6Na* + 3C0,T
3. Phan dng cua ion Bi** .
3.1. V6i amoni sulfid hodc hydrogen sulfid
lon Bi** tdc dung v6i amoni sulfid hodc hydrogen sulfid tao ra két tha

mau den. Tha nay Khéng tan trong céc acid loang, nguoi, tan trong acid nitric
lodng, néng HCI dac.
2Bi™ + 3(NH,),S = Bi,S; + 6NH,*
(den)
2Bi** + 3H,S = Bi,S, 4 + 6H"
Bi,S; + 2NOy +8H*= 2Bi** + 3S + 2NOT + 4H,0
3.2. Vi kali iodid
Ton Bi™* tac dung véi KI 0,5N tao ra kKét tha den, tia nay tan khi cho du KI,
Lao ra dung dich ¢6 mau vang da cam, khi pha loding thi lai cho tha den.
Bi** + 3KI = Bil,4 + 3K*
(den)
Bil; +KI = K|BilL,]
(dung dich mau vang da cam)
Bicu ki¢n phén tng: Acid nitric v Fe** gay can tré phan ing nay vi ching
oxy hda I thanh [,, nén phai loai HNQ, va Fe** trudc khi tim Bi'**.
3.3. Véi natri carbonat hoic amoni carbonat
Ion Bi** tdc dung v6i Na,CO, tao ra két tha tring, kém theo giai phéng khi
carbonic (CO,).
2Bi™* + CO.* + 3H,0 = 2Bi{OH),{ + CO,T
3.4. Vai dinatri hydrophosphat
Ion Bi** tdc dung véi dinatri hydrophosphat tao két tha tring, tla nay khong
tan trong céc acid lodng (khdc véi Hg™, Pb**, Cu®™).
Bi** + 2HPO* = BiPO,| + H,PO,
3.5. Voi SnCl, + NaOH hay KOH( phan ing stanid kiém)
lon Bi™* bj khir thanh Bi’ mau den theo phén tng:
Sn* + 20H = Sn(OH),



Sn(OH), + 20H = SnO,"" + 2H,0
2Bi™ + 3 SnO,” " +60H = 2Bi’ | + 3500, +3H,0
Céach ié€n hanh: Trén khay sit nho mot giot SnCl, + 2 giot NaOH dac + mot
giot dung dich ¢6 Bi'*.

1. HPUONG LOI PHAN TICH

So sdnh phan itng clia cdc cation nhém TV duge thé hién & bang 5.1.

Bung 5.1: So sanh phdn g cua cac cation nhom IV

Cation
Thuoc tha
Fe® Fe'* Bi**
K,i[Fe(CN),} 1 xanh tua-bun 4 nau -
| trang, xanh ddn ngoai ! xanh
Kal FelCN)el | hong Khi dam )
Na,CO, d xanh nau 4 naudé | ¥ tring vakhi T
i, d’en i’ den(BigS‘,)s tila
H,S hoac NH,),S d den (FeS) tan trong HNO;
(Fe,S3) | 1odng néng
4 den, tha tan trong
KI - - K1 du tao phitc mau
vang cam
NaOH (KOH) | { Tring xanh dnandd |4 trang {Bi(OH),) .
. NH,OH + H,0, | | naudo | 4 naudo | 4 vang nga
KSCN - mau do | -
Acid salicylic | - mau tim | -
] SnCl, + NaOH | - - Bi" mau den

Dung dich ban ddu dé phéan tich ta goi la dung dich g&c. Cac budc tién
hanh tudn tu nhu sau:



1. Két tha va tach riéng cac cation nhém IV

- Tte dung dich gée, them HCI 2N, ty tam tdch rieng tha (1) va dich loc (1).

- Thém H,S0, 2N + C,H,OH vao dich loc (1), lic k¥, ly tam thu duge dich
loc {2 va taa (2). .

- Tirdich loc (2), thém NaOH 2N du, ly tam thu duoce tha (3) va dich loc (3).

- Cho hén hgp NH,OH + NH,Cl dic du + H,0, vio dung dich gdc dén khi
tua hoan toan. Ly tam dé 1ach riéng phan tha (4) va dich loc (4).

- Phan dich loc (4) dé xdc dinh cation nhém kh4c.

- Phan la (4) d¢ xdc dinh Fe* va Bi'**.

2. Xac dinh ion Fe? va Fe*

Tua (4) gébm Fe(OH),, Bi(OH), do Fe** (néu c6) di bi chuyén thanh Fe*,
dem hoa tan bang HNO, 2N tao dung dich mudi nitrat. Ti dung dich chita
muoi nitrat thu duge chia 1am 2 phin.

M.(f)t phéan dem xdc dinh cation Fe™* bing céch:

- Tac dung véi KSCN hoide NH,SCN trong moi trudng HNO, néu tao phite
mau do chimg 16 cé Fe'**.

- Vi acid salicylic cho mau tim.

3. Xac dinh ion Bi*

Tir dung dich chita muoi nitrat (thu duoc & phan 3.2) dem x4c dinh cation
Bi** bang céch cho phan tng:

- V6i KI du tao thanh phite tan K[Bil|, mau ving.

- Phdn tmg stanid kiém tao Bi" k&t thia mau den.

Cic budc tiéh hinh xdc dinh cation nhém IV duge mo té trong so dé 5.1.
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Dung dich goc

Thém HCI] 2N

Tua (1)

(Tim cdc cation khdc) N

v
~ Dich loc (1)

Thém H,SO, 2N + C,H,OH

Tua (2)
(Tim cdc cation khdc)

R
h 4
Dich loc (2)
Thém NaOH 2N du

Dich loc (3)
(Tim cdc cation khdc)

A 4
Tua (3)

Thém NH,OH + NH,CI dic du +H,0,

v

(Tim Fe** va Fe'*)
- Vi KSCN
- Vai acid salicylic

\ Dich loc (4)
(Tim cdc cation khdc)
Tua (4)
. Them HNO, 2N
\ 4
Dung dich
mudi nitrat
\ 4
(Tim Bi’*)
- Véi KI du

- Phan ing stanid kiém
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Tu lugng gia

* Tra 18i ngan cac cau hai tir 1 - 5 biing cach dién tir hodic cum tir vao chd tréng:
1. Thudc thir clia céc cation nhém IV 1a.... ... (Ao, vii su ¢H6 mat cha

2. lon Fe” tac dung véi thude thir kali fericyanid tao két tha mau....(A)
khong tan_..... (B)..... .. nhung bi kiém pha huy thanh Fe(OH),

3. Vai 1ro clia hydrogen peroxyd trong thudc thr nhém cia cation nhém 1V la. .(A)....
Fe* thanh Fe® vaion...(B).......

A
B
4. lon Fe® tac dung vdi kali sulfocyanat dung dich mau...(A)........ phiic nay tan
trong....... (B). . .. va alcol.
A
B
5. lon B** thc dung v&i hydro sulfua cho két tha mau....(A)........ , két tlia khong tan
trong cac acid lodng, ngudi ma tan trong...... {B).........
A
B

* Phan biét dung sai cho céc cau hai tir 6 - 11 bing cach danh dau ¥ vao cdt
che cau dang, ¢4t S cho cau sai:

T

T N&i dung i D |s

6 |Cac cation nhém IV tac dung vdi thudc thir nhém tao ra cac két ta cé
mau dac trung va khdng bén trong dung dich c6 ion NH,"

7 | Vai tro cla hydrogen peroxyd ta khir Fe® thanh Fe?*.

8 |lon Fe tac dung vdi kali sulfocyanid tao mau dd.

8 |Bi;S;khong tan trong cac acid lodng, ngudi ma tan trong acid nitric
lodng, néng.

10 | Thuéc thir chung cla cac cation nhém IV 1a NH,CI.

11 |lon B tac dung v6i Na,CO; tac ra két tha tréing, kém theo gidi phong
khi carbonic (CO,)
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* Chon cau tra 1&i dang nhat cho cac cau hoi tir 12-15 béng cach khoanh tron
vao chir cai dau cau duge chon:

12. K;[Fe(CN)g] la thude thd cia cation nao trong cac cation dudi day:

ALK -D. Fe™
B. Ba? E. Fe* va Fe™
C. Fe*
13. Theo anh (chi}, thudc thi nhém cha cation nham 1V la:
A. HCl loang D. NH,OH du + H,0,
B H,80, + Ethanol 70° E. Khong c6 thudc thir nhom

C. (NH,CO,

14 Trong cac chat dudi day, chat khéng tan trong acid v co loang va nguéi la;

A.ZnS D. Fe,S,
B. CuS E.CaAvacC
C. Bi,S;
15. Cation tac dung véi kali fericyanid cho tda xanh tua - bun la:
A Cu® D. Ca*
B. Fe** E. AP
C Ag*
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Bai 6
XAC PINH CAC CATION NHOM V
(Mg”, Cu**, Hg™")

Muc tiéu
1. Trinh bay durgc dac diém va dudng Idi xac dinh cac cation nhém V.

2. Trinh bay dugc cac phan (ng xac dinh ion Mg?*, Cu?*, Hg?* va viét phuong trinh
minh hoa.

I. THUOC THU NHOM

Thude the nhém cia cation nhém V 13 amoni hydroxyd (NH,OH) cho du,
vl sy ¢é mit ciia amoni clorid (NH,CD) va hydrogen peroxyd (H,0,).

Khic véi cation nhém IV, cdc cation nhém V tdc dung véi hén hop
NH,OHH + NH,CI khéng tao ra tha vi:

- lon Cu™, Hg™" tao ra cdc phitc chat tan.

Cu** + 4NH,OH = [Cu{NH,),]*" + 4H,0
Hg™* + 4NH,OH = [Hg(NH,),]* + 4H,0
- Ton Mg™ tac dung véi amoni hydroxyd ¢6 phéan ung
Mg’ + 2NH,OH 4. * Mg(OH), + 2NH*,

Trong méi trudng NH,OH + NH,Cl thi Mg(OH), khong két tia dudce v
muoi amoni (NH,CI) 1am giam su phan ly cia NH,OH (pH = & - 9). Can bing
chuyén dich sang chiéu nghich.

Amoni clorid ¢6 vai trd tang néng d6 ion NH,* trong hén hop NH,OH -
NH,C!I dé cdc cation nhém V khong tao ra két tha, phan biét duge véi cu.
cation nhém 1V,

Hydrogen peroxyd ¢6 vai tro oxy hda déi véi cation nhém IV duge ding
trong thuéc thir chung clia nhém V véi muc dich loai hoan toan cation nhém
IV ra khoi dung dich khi xdc dinh nhém V.
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I1. CACPHAN UNG XAC DINH CATION NHOM V

1. Cac phan ing cua ion Mg®

1.1. Véi natri hydroxyd

Ton Mg tic dung véi natri hydroxyd 2N cho két tha trang. Tha nay tan
trong dung dich acid va mudi amoni, khong tan trong natri hydroxyd du.

Mg** + 2NaOH = Mg(OH),J + 2Na*
Mg(OH){ + 2H* = Mg™ + H.O

1.2. Voi natri carbonat va amoni carbonat

lon Mg tdc dung véi Na,CO, hay (NH,),CO; cho két tha tring, két tha tan
trong mudi amoni, trong acid, khong tan trong kiém du.

Mg>* + CO.* = MgCO,

1.3. Phan ing soi tinh thé (phan ung tao muoi kép)

Jon Mg™* tdc dung véi Na,HPO, cho két tha tréng v6 dinh hinh nhung
tdc dung véi hon hgp NH,OH + Na,HPO,+ NH,Cl cho tha két tinh mau
trang (muéi kép magnesi amoni phosphat) ¢6 hinh dang ddc biét: hinh canh
1&, hinh sao.

Mg® + NH,OH + HPO,* + 511,0 = MgNH,PO,.61,0

a. Két tinh nhanh h. Két tinh cham

Anh 6.1: Hinh dang tia ctia mudi kép magnesi amoni phosphat

Chd y:
- Dung dich loang: mudi két tinh cham, tao hinh lang tru, hinh thang (b).
- Dung dich dac vira: mudi két tinh nhanh, tao hinh 14, hinh sao (a).
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Diéu kién phin tng:
- Mo6i truong kiém NH,OH cé mit NH,CI dé ngin tia Mg(OH)s.
- Khong c6 14n ion Ba®*, Ca’™* trong dung dich géc.
1.4. V6i amoni sulfid hay natri sulfid
lon Mg>* tdc dung v&i amoni sulfid hay natri sulfid tao két tha Mg(OH),
Mg** + §* + 2H,0 = Mg(OH),4 + H,St
Tua tan trong HCI 2N tao muéi MgCl,
Mg(OH), + 2HCI = MgCl, + 2H,0
1.5. Phan ing vé6i hypoiodid
Nho 2 giot dung dich iod vio 6ng nghiém, thém KOH cho t6i khi mau nan
do bién thanh mau vang chanh.
I, + 2KOH < KI + KIO +H,O
Them vai giot dung dich ¢6 chita Mg™ vao 6ng nghiém trén, s& cé tha mau
nau d6 do mot ligng iod bi hap phu 1én bé mat clia két thia Mg(OH),.
Mg*® + nl, + OH" — Mg(OH),. nL,{
biéu kién phan dng:
- Phan ting phai ti€n hanh trong méi trudng hai kiém pH<10.
- Phai khong ¢6 mat cdc mudi amoni va cation nhém TIL, 1V, V.,
2. Cac phan ung cta ion Cu*
2.1, Vi amoni hydroxyd
Ion Cu®" tdc dung véi NH,OH tao ra két tha xanh lo, tia tan khi cho du
NH,OH, tao ra chat phtic mau xanth lam.
Cu®* + 2NH,OH = Cu(OH),{ + 2NH,*
Cu(OH),} + 4NH,OH = [Cu(NH,),] (OH), + 4H,0
2.2. Vi kali ferocyanid
lon Cu* tdc dung véi kali ferocyanid cho két tha do thim. Tia khong tan
trong acid lodng, bi pha huy trong moi trudmg kiém va tao phitc véi NH,,.
2Cu?" + K,[Fe(CN),| = Cu,[Fe(CN),| + 4K*
(do tham)
Cu,{Fe(CN), | + 4KOH = 2Cu(OH),{ + K,[ Fe(CN),|
Cu,|Fe(CN)] +8NH, + 4H,0 = 2[Cu(NH,),[(OH), + | Fe(CN),]*
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2.3. Vo1 amoni sulfid hay hydrogen sulfid:
lon Cu®" tdc dung véi amoni sulfid hay hydrogen sulfid tao ra két tha den,
khong tan trong acid hydrocloric déc, tan trong acid nitric 2N néng.
Cu®* + H,S = CuS\¥ + 2H*
Cu™ + (NH,),S = CuS¥ + NH*,
3CuS +8HNO, = 3Cu(NO,), + 38} + 2NOT +4H,0
2.4. V6i KI
ton Cu™ tdc dung véi KI che tia Cul, dé bi phan huy.
Cu™ + 2KI =Cul, | + 2K*
2Cul, =2Cul + I,
2.5, Véi thuoc thir Montequi
Thudc thir gdm hai phan:
- Montegui A 1a dung dich (NH,),|Hg(SCN),].
- Montequi B Ia dung dich ZnSO, 0.5%.
Trong moi trudng acid acctic, ion Cu™ tdc dung véi thude thir Montequi A
va Montequi B tao két tthia mau tim xim.
Chi y: Khi xdc dinh cation Cu®* thi dung thuéc thir Montequi B 14 ZnSO,
0,5% ; con khi xdc dinh Zn™* thi Montequi B 13 dung dich CuSO, 0,5%.
3. Cac phan ung cta ion Hg*
3.1. V6i kali iodid
Ton Hg** tdc dung véi KI cho két tha mau dé, tha ndy tan khi cho du KI, tao
ra dung dich khong mau.
Hg*" + 2KI = Hgl, 4 + 2K*

(do)
Hgl, + 2KI = K,[Hgl, |
(khong mau)

3.2. Véi natri hydroxyd

lIon Hg™* tac dung v&i NaOH 2N cho két (ha vang.
Hg™ + 2NaOI = HgO4 + 2Na* + H,0

3.3. V6i natri carbonat

lon Hg** tic dung véi natri carbonat cho kél tha dd nau hay vang nau
(HgCO,.3HgO).
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3.4. Véi hydrogen sulfid

Ion Hg™' tic dung véi H,S tao két tha mau den, khong tan trong HNO, 2N
(khac cation nhém V khic).

Hg™ + H,S = HgS{ + 2H*

(den)

HgS dé hoa tan trong nudc cuong thay (HCI + HNO,)
3HgS + 6HCI + 2HNO, = 3HgCl, + 3S + 2NO +4H,0

I[II. PUONG LOI PHAN TiCH

So sanh phén ting cta cdc cation nhém V duoc thé hién & bang 6.1.

Bung 6.1: So sdnh phdn img cia cde cation nhém 'V

Thudc thiy Cation
Cu2+ Mg2+ Hg2+
KI 4 nau Cul + I, - 1 d6 Hgl, tan trong Kl
du tao Ko [Hgl,]
NaOH { xanh lo Cu(OH), |{ tring Mg(OH), { ving HgO
tan trong H” va tan trong H* va
NH,OH mudi amoni
N&EHPO‘; + = MgNH4pO4 -
NH,OH + hinh sao
NH,Cl
H,Shoac {4 den CuS tan trong | 4 tring Mg(OH),| ¥ den HgS tan trong
(NH,),S HNO, diic, néng nude cudng thuy
Na,CO, 4 CuCo, 1 MgCO, 4 db nau hay vang nau
I, + KOH - Mg(OH), .nl, -
Inau do
K, [Fe(CN),] d do thim - -
Montequi Tua tim sim - -
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Dung dich ban dau dé phan tich ta goi 1A dung dich goc. Cdc budc tién
hanh tuan nr nhu sau:

1. Tach rieng cation nhém IV va nhém V

- Tir dung dich gdéc, thém HCI 2N, ly tAm téch riéng tia (1) va dich loc (1).

- Thém H,SO, 2N + C,H.,OH vao dich loc (1), lac k¥, ly tam thu duge dich
loc (2) va tha (2). . -

- Tir dich loc (2). thém NaOH 2N du, ly (dm thu duoce taa (3) va dich loc (3).

- Cho hén hop NH,OH + NH,ClI dac du + H,0, vio dung dich g6c dén khi
thia hodn todn. Ly tam d€ tach riéng phan tia (4) va dich loc (4).

- Phin tita (4) d€ xic dinh cdc cation nhém 1V,

- Phan dich loc (4) dé xdc dinh cation nhém V.,

Dich loc (4) thu duge thém dung dich (NH,),S, khudy k¥, ly tam tach riéng
phan tha (5). Thém HCI 2N vio taa thu duge, khudy kg, ly tam dé tach riéng
phan thia (6) va phan dich loc (6).

2. Xac dinh ion Mg*

Dich loc (6) thu duoc tir 3.1. dem xdc dinh cation Mg bang cdc cdch thuc
hi¢n phan tng sau:

- Phan tmg soi tinh thé (tac mudi kép): véi NH,OH + Na,HPO, + NH,CI
cho két tinh mau trang ¢é hinh dang dac biét.

- Véi hypoiodid cho tha mau nau do.

3. Xac dinh ion Cu®, Hg*

Taa (6) thu dugc tir 3.1, thém HNO, 2N vao, khudy k¥, dun nong va ly (am
d¢ tach riéng tha (7) va dich loc (7).

- Dich loc (7) dé xdc dinh Cu™:

+ Véi K, [Fe(CN),} cho két tha ¢6 mau do thim

- Phdn thia (7) hoa tan trong nudc cudng thuy dé xdc dinh Hg®" béng céch:

+ Vi KI cho két tia mau do tan trong KI du

Ciéc budc tién hanh x4dc dinh cation nhém V duge mo ta theo so d6 6.1



Dung dich goc

Thém HCi 2N

'

Dich loc (1)

Tua (1)
(Tim cdc cation khdc)

l Them H,SO, 2N/ C;H.OH 70"

v

Tua (2)
(Tim cdc cation khdc)

v

Dich loc (2)

ThémiNaOH 2N du

v

Taa (3) Dich loc (3)
(Tim cation khdc)
Thém NH;,;OH iNPLC] dac du + H,0,
v v
Tua (4) Dich loc (4)
(Tim cdc cation khdc) l’f’hém (NH,),S
Tua(5)

lThém HCI 2N

Tua (6) Dich loc (6)

(Tim Mg™)

Thém HNO, 42N/ dun néng, ly tam

|

o

Dich loc (7)
(Tim Cu*)
- V6i K, [Fe(CN),]

Tuoa (7)
(Hoa tan trong nuoc
cuong thuy tim Hg**)
- Vai KI

- Phan ng soi tinh thé
- Véi hypoiodid

Sadé 6.1: Xic dinh cation nhémV trong dung dich goc
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Tu lugng gia

* Tra 18i ngén cac cau hditir 1 - 5 biing cach dién tif hodc cum tir vao chd tréng:

1. Thudc thdr nhém cda cation nhém V fa...(A)..... cho du, vdi su cé mat
cla....... (B)......... va amoni clorid.
A
= J
2. Trong moi trudng NH,OH + NH,CI thi Mg{QOH), khéng....(A}........ vi mudi amoni
(NH,Ch lam....... (B)........ cha NH,OH
A
B
3. NH,Cl c6 vai tro lam tang néng dé...(A)....... 38 cac cation nhém V
khong............... (A)........ phan biét dugc véi cation nhdm FV.
A
= T
4. Cation Mg?* tac dung vdi Na,HPO, cho két tha trdng vé dinh hinh nhung tac dung
v&i hén hop NH,OH + Na,HPO,+ NH,CI cho tla...(A)........ ¢6 hinh dang dac biét:
hinh....(B)........, hinh sao.
A
B
5. Cation Hg?* tac dung véi Kl cho két tda....(A)........ , tha nay tan khi cho duf KI, tao ra
dung dich....(B).........
A,
B

* Phan biét dung sai cho cac ¢au hdi tir 6 - 11 béng cach danh dau V¥ vao cot b
cho cau dang, ¢ét S cho cau sai:

17T Néi dung DS

8 |Cation Hg?" tac dung véi KI cho két tha mau do.

| 7 |Thudc thit chung cla cac cation nhom V 1a NH,OH + H,0

8 |Mai truang kiém NH,OH + NH,C) d& ngan tao thanh tlia Mg{OH),.

9 |Cation Cu?" tac dung vdi K,[Fe{CN),] tac két tha mau xanh thm.

10 |Cus$ tan duge trong acid v cd loang.

11 |Cation Mg?* tac dung véi hypoiodid tao ra két tha mau nau dd.




* Chon cau tra 18i dang nhit cho cac cau hdi tir 12 - 15 biing cach khoanh tron
vao chir cai dau cau dude chon:

12. Theo anh (chi), cation Hg?* tac dung vdi NaOH tao ra k&t tha cd mau:

A. Do _ D. Trdng nga
B. Tring E. Nau
C. Vang
13. Cation Mg®* tac dung vdi NH,OH cho két tia trdng, tha khéng tan trong:
A, NaOH D. NH,CI
B. HCI E. NaCH va NH,Cl
C. H,S0,
14. Theo anh {chi}, K,[Fe(CN)y] }a thudc thir cda cation nao:
A. Ba™ D. Mg
B. Cu® E. K*
C Ag”

15. Cation Mg™* tac dung véi thudc thif nao trong cac thudc thir dudi day cho tda tinh
thé c6 hinh dang dac biét:

A. Na,HPO, D. Na,HPO, + NH,OH
B. NaH,PO, E. Na,HPO, va K,HPO,
C. K,HPO,



Bai 7
XAC PINH CAC CATION NHOM VI
(NH,*, K*, Na*)

Muc tiéu

1. Trinh bay dudc nguyén tac va dudng I6i xac dinh cac cation nhom V.
2. Trinh bay dugc cac phan (ing xac dinh ion NH,*, K*, Na* va viét phuang trinh minh hoa.

I. TEINH CHAT PAC BIET CUA CAC CATION NHOM VI
1. Phan nhom cation nhém Vi
Cic cation thudce nhém VI khéng ¢é thudc thir chung. Day la diéu khéc
biét clia cac cation nhém VI véi cac nhdm con lai ¢6 thude thir rkhém.
C4c cation nhém VI duoc chia lam 2 phan nhém nho:
- Phan nhém 1; gém cdc cation NH,* K* déu két tha véi thudc thir chung la
NaHC,H,O, va acid tartric.
- Phan nhém 2: cation Na* khong ¢6 thuoc thir chung.
Ion Na*, K* 1a céc ion kim loai kiém, ion NH,* do phan tr NH; va ion H”
1ao nén NH,* khong bén vimg trong dung dich kiém va & nhiét do cao.
NI, + H* = NH,"
NiL* + OH = NH,T + H,0
C4c hop chat hydroxyd (NaOH, KOH, NH,OH), cic muéi (clorid, sulfat,
carbonat) déu dé tan trong nuée, do dé khi ding acid hoac kiém lam thuée thu
nhém thi céc cation nhém VI khéng cho toa.
2. Nguyén tic xac dinh cation nhém Vi
Cdc cation NH,*, K*, Na* ¢6 tinh chat giéng nhau khi tic dung véi mét s6 thude
thir. Vi du: jon NH,", K* cling tac dung duogc véi acid tartric cho két tia trang.
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Nguyén tac xdc dinh cation nhém IV 1a: D€ tranh nhim Hn khi x4c dinh
cation nhom VI phii (ién hanh theo trinh tw NH,*, K*, Na™.

[1. PHAN UNG XAC PINH CAC CATION NHOM VI

1. Phan img cua cation NH,*

1.1. Xac dinh khi NH,

Pun néng dung dich chita ion NH,” véi NaOH thi NH," s& phan huy thanh
amoniac (NH;), khi nay bay ra c6 thé nhan biét bing gidy tdm thudc thir
phenolphtalein, gidy & c6 mau héng.

NH," + NaOH = NH;T + Na* + H,0
NH; + gidy tam phenolphtalein — héng

Hoac ¢6 thé xdc dinh NH; bang mii khaj déc trung ctia né (chd §: khong
duoc dua thang 6ng nghiém vao miii).

biéu kién phan tng:

- Phan tmg phai tién hanh trong méi trudng kiém pH >9

- Muén NH, bay hoi manh phai dun néng dung dich dén 100'C

- Phai khong c6 mat CN' vi chiing ¢6 thé tao thanh NH, khi dun néng trong
dung dich kiém.

1.2. Tac dung vdi thude thir Nessler

Thudc thir Nessler 12 dung dich kiém cua kali tetraiodomecuroat K,[Hgl,].
lon NH," trong dung dich chuyén thanh NH; tdc dung véi thudc thir Nessler
cho tlia mau nau vang. Phan (ng ndy c6 d6 nhay dén 0,25ug ion NH,*

NH; +2K,[Hgl,] + KOH — [(Hgl), NH,]I| + 5KI + H,0
mau do

2. Phan tng cua cation K*

2.1.V¢i acid tartric (H,C,H,0,)

Lay 2-3 giot dung dich chita K* cho vio ong nghié¢m, thém 2 giot dung
dich acid tartric, dung diia thay tinh co vao thanh 6ng nghiém s& xuAt hién két
a trang.

K"+ H,C,H,O, = KHC,H,O, | + H*

biéu kién phan tng:

- lon NH," ciing cho két tha twong tu, do d6 phai x4c dinh ion NH,* truéc
d€ tranh sai [dm.

38



- Phan (mg phai ti€n hanh trong méi trudng pH = 5-7 vi moi trudng kiém
hoac acid manh tua &€ bi hoa tan.

- Néng do dung dich thir va thudc thir phai cao va khong duge dun nong
phan ng vi tha cd thé tan.

- C6 thé ding NaHC,H,0, ciing cho phan tng tuong tu.

2.2. Vi acid picric (C,H;0;N;)

Jon K* tdc dung véi thude thir acid picric che két tha mau vang.

Diéu kién phan tng: lon NH," ciing cho k¢t tha twong ty, do d6 phéi xac
dinh ion NH,* truée dé tranh sai lam.

2.3. Thir mau ngon lia

Cac mu6i K* khi d6t trén ngon lra khong mau s&€ cho ngon lira c6 man

tfm hdng. Tré ngai clia phuong phap nay 12 khi trong dung dich ¢6 Na™ thi s&
cho ngon lira miu ving manh che 1dp mau tim hong.

2.4. V6i thuoe thir Garola

Cation K’ tdc dung véi thude thir Garola (dung dich natri hexanitro
cobanat 10% mdi pha) cho tia mau vang.
2K* + Na;|Co(NO,),| = 2Na” + K,Na[Co(NO;),] |
mau vang

Diéu kieén phan tng: phéan ing thuc hién trong moi trutng trung tinh hodc
acid nhe (pH = 3-7) vi thu6c thir Garola khong bén trong moi truong kiém va
acid manh.

- NH,* ¢iling cho két tha tuong tu.

Thuc hién phan tmg: Trong 6ng nghiém cho: vai giot dung dich c6 chira
K*, vai giot thude thit Garola A va Garola B.

Garola A: Coban nitrit, acid acetic SN.

Garola B: Natri nitrit.

3. Phan (g cua cation Na*

3.1. Voi thuoe thir Streng (magnesi uranyl acetat)

Nho 1 giot dung dich chia cation Na* 1én kinh tiéu ban va lam bay hoi dén
kho. Dat bén canh 1 giot dung dich thudc thir Streng (magnesi uranyl acetat
trong moi trudng acid acetic lodng). Dung dia thay tinh 1:61 dung dich thudc

thir v phdn con lai clia dung dich thir véi nhau. Ton Na' tic dung vdi thude thi
Streng cho tha mau vang 14 ma va nhan biét ching bang kinh hién vi (hinh 7.1).

59



Na’+ Mg(UO,),(CH,CO0), + CH,C00" — NaMg(UO,)(CH,CO0),

Bi¢u kién phdn dng:

- Phan ting thuc hién trong moi trirong acid acetic.

- Ciic fon gay tro ngyi: Hg™* Cu™, Ca™... chi gy tré ngai khi néng do vuot
qua 0,005g/ml.

- C6 thé sir dung thuse thiy Streng la k&m uranyl acetat ciing cho két qua
tuong ny.

Hinh 7.1 Tinh thé NaMg(UO,) (CH ,C0O0),

3.2. Thi mau ngon Itra

D6t cdc mudi natri trén ngon Itra khong mau thi ngon Itta s& ¢6 mau vang.

Phin tng nay rédt nhay, cdn rita sach day bach kim truée khi ding vi ngon
[ra maw vang tén tai trong vii giay.

I11. PUONG LOI PHAN TiCH CATION NHOM VI

So sdnh phan tng cita cation nhém VI duoc thé hién & bang 7.1.

Bang 7.1: S0 sanh phdn iing ciia cée cation nhém VI

Wﬁufic thu Cation N
| Na* K NH,"

BaOH, KOH i . NH,
i Na,HPO, - - NH, |
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Acid tartric KHC,11,0, NILHC,O,

) tha trang tha trang
Thude thir Streng NaMg(UQ,);(CHOO),
Tinh thé hinh mat nhin ) _
Thudce thir Nessle OHg,NH,I
| nau vang
i Acid picric - Tia vang Tha vang
|
Miu ngon lira Ving Tim hong -
LT hudc thir Garola - Tha vang | -

Dung dich ban dan dé phan tich ta goi la dung dich goc. Cac budc tién
hanh tudn tr nhu sau:

1. Xac dinh NH,"

Lay mot it dung dich géc tim xem c6 NH," hay khong bang cdch:

- Xdc dinh khi NH; biang NaOH va nhi¢t do.

- Véi thude thir Nessle cho mau nau vang.

2. Loai NH," khoi dung dich goc

NH," gdy tréf ngai cho vige tim jon K* trong hdu hét cde phan (mg, nén ta
cén loai NH,* bang mot trong hai cach:

~ Nung: ¢o cho dén kho dung dich goc trong bét s, théem HNO; dac va dot
manh cho t6i khi hét khéi tring va hét phin tng cia NH,"(thir bing thudc thir
Nessle). Hoa cin trong 5-6 giot nuée, acid héa bang vai giot CH;COOH 2N.
Dung dich thu duge phdi trong, néu ¢6 can den va duc qud thi phai c6 kho va
them vai giot HCH dac nung lan nita, rdi hod tan can.

Pung dich thu duge chia fam 3 phin d€ tim K* va thir lai Na® va Mg*.

- Dung formon: ldy dung dich géc, thém vai giot phenolphtalein, cho
Na,CO, téi khi ¢6 mau do. Nho timg giot formon vao dung dich (rén cho dén
khi ¢6 mii, dot nhe loai formon thita. Loai tiia néu c6 (tha MgCO;). Nudc
trong phai thir xem da hét N1, chua, néu da hét thi tién hanh tim K.
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3. Xac dinh K*

Xac dinh K* trong dung dich da loai NH,* bang cich:

- Lam phén (ng xdc dinh K* v&i thuse thir acid tartric hodac mudi Na cua
acid tartric cho tia tring.

- Vi thuée thir acid picric cho két tia mau vang.

- V6i phan tmg Garola cho két tha vang.

4. Xac dinh Na*

- Lay mot it dung dich dé tim Na® véi thudc thir Streng cho tinh thé hinh
mét nhan.

- Bot 1 it dung dich trén ngon hra khong mau dé x4c dinh Na* boi ngon lua
nhuém mau vang.

Céc budc ti€n hanh xic dinh cation nhém VI duoc mé ta theo so dé 7.1

Dung dich goc

lLoai NH," (néu c6)

l

(Tim NH ") . N
- Vi thudce thir Nessle " (Tlf N? )
- Véi NaOH - Vql thude thir S}reng
- DoL trén ngon lira
v khong mau

(Tim K*)
- Vi acid tartric
- V61 acid picric
- Phan ing Garola

Sod6 7.1: S0 dé dudng 187 phdn tich cation nhém VI



Tu lugng gia

* Tra I3i ngin cac cau hdi tir 1 - 5 biing cach dién tir hodc cum tif vao ché tréng:
1. Cac cation thudéc nhém phan tich VI khéng cd....... {A)....... , day 1a diéu khac biét
clia cac calion nhém Vi vai. ... B)....... co thude thit nhom.

* Phan biét dung sai cho cac cau hoi tir 6 - 11 blng cach danh diu  vao cét B
cho cau dung, cét S cho cau sai:

17 N&i dung b s

6 | Phai dudi NH,* ra khdi dung dich thir trudc khi xac dinh K.

7 | Thudc thir Streng 1a thudce thd ¢ac hiéu cda ion Na.

g . K' cho mau tim héng khi dét trén ngon Ifa khdng mau.

10 | Na' cho mau tim hang khi dét trén ngon lia khéng mau.

11 | Xac dinh NH,* bling kha nang lam d8i mau gidy tam phenotphtalein.




* Chon cau tra i¢i dang nhat cho cac cau héitir 12 - 15 bing cach khoanh tron
vao chir cai ddu cau dugc chon:

12. Theo anh (chi), @& tranh nham Ian khi xac dinh cation nhém VI phai tién hanh
theo trinh tu:

A K Na', NH,* D. K*, NH,*, Na*
B. NH,", Na* K" E. Na*, NH,", K
C.NH,’, K", Na*

13. Theo anh (chi}, thudc thlr KOH dé xac dinh ion nao trong cac cation dudi day:

A NH,' D. Na* va NH,*
B. K" E. C& 4 cation trén
C.Na'

14. Theo anh (chi), ion nao trong cac cation dusi day tac dung véi thudc thir Streng
cho tda tinh th& ¢6 hinh dang d#c bigt;

A NH," D. Mg?'
B. K E. C4 4 cation trén
C. Na*

15. Dé xac dinh NH,* trong hdn hop cac cation nhém VI, ngudi ta s dung mat trong
cac thude thr sau dé cho phan (ng dac trung nhat:
A H,CH,0, D. Thudce thir Nessle
B. NaHC,H,0, E. Thir mau trén ngon Iira
C. Thudc thir Streng
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Bai 8
XAC PINH CAC ANION NHOM I
(Cl, Br,I', §%)

Muc tiéu

1. Trinh bay dugc dac diém chung, dudng 16i xac dinh cac anion nhém | va viét
phuaong trinh minh hoa.
2. Trinh bay dudc cac phan ing xac dinh anion CI, Br, I, $? viét phuang trinh minh hoa.

L. DAI CUONG
1. Biac diém chung cua cac anion nhém |
- V@i bari nitrat Ba(NO;),: cac anion nhém I tdic dung véi Ba(NO,), khong
cho két ta.
- V@i bac nitrat AgNO,: cdc ion Cl, Br, I, §* tdc dung v6i AgNO, tao ra
két tha. cdc tia ndy khong tan trong HNO, 2N. Phan biét tia ctia cic ion nay
theo mau sic nhu sau:
Ion CI' tdc dung v6i AgNO; tao kél tia tring:
Cl + AgNO, — NO, + AgCl {

lIon Br tic dung véi AgNO; tao két ta vang nhat:
Br + AgNO, — NO, + AgBr {

Ion I tdc dung vét AgNO, tao két tha vang nhat:
I+ AgNO, - NO, + Agl ¥

lon S™ téc dung v6i AgNO, tao két tha den:

S+ 2AgNO, -> 2NO; + Ag,S
2. Cac halogenua (CI', Br, I)

- Po tan cla céc halogenua: hdu hét cdc halogenua déu dé tan, trir

65



halogenua clia Pb* vi cdc ion kim logi héa tri I nhr Cu*, Ag”, Hg,>*. Do tan
cla cde mudi halogenua giam tir clorua dén cac iodua.

- Tao phitc: cdc halogenua dé tao thanh phitc chat: {Hgl,|*", [HgBr,]*,...

- Tinh oxy khi: tinh oxy héa tang tir I, t6i Cl,, tinh khir giam tir I d&n CI,
vi thé CT" chi ¢6 thé oxy héa bing cac tdc nhan oxy héa manh nhu KMnO,,
K10,, HNO,.

+ Céc tde nhan oxy héa duge CI, Br, I': K,Cr,0, + H,SO,, PbO, + H,S0,,
HNO, dic, KMnO, + H,80,, MO, + H,SO,.

+ Cdc tdc nhan oxy héa duoce Br va I': H,SO, dac (v6i Br phai dun néng),
Pb(}, + CH,COOH, nudce clo.

+ Céac tdc nhan chi oxy héa duge I nuée brom, musi Fe', mudi Cu®,
H,0. ¢ méi trudng acid, NaNQ, + CH,COOH.

3. lon $*

- Hydrogen sunfid (H,S) la mot khi ¢6 mdi khé chiu va 13 mot acid yéu.

- Tinh tan cua cdc sunfua: riéng cdc sunfua kiém va kiém 1hé tan trong
nude va thay phan rat manh cho nhitng dung dich kiém:

S +H,0 =HS + OH

- Tinh oxy - khir: 7 1a chét khir manh, dé& bi oxy hod thanh SO,>. Trong

khong khi, nude H,S d€ 1au bi duc vi S bi oxy hod.

II. CAC PHAN UNG XAC PINH ANION NHOM 1
1. Phan img ctua CI'
Cdc muéi clorua, trir AgCl, PbCl,, Hg,Cl,, CuCl déu dé tan trong nude.
1.1. Vai kali permanganat KMnO,
lon CI” trong moi truong acid sulfuric tic dung véi KMnO, (1 chét oxy hoi
manh) tao thanh Cl,.
Phuaong trinh phan dng:
10CI" + 2KMnO, + 8H,50, — 2MnS0, + 5CI,T + 550,* + 8H,0
2 | Mn*"+ 5¢=Mn"
5 |2CI-2e=Cl,
Dé nhﬁn biét clo bay lén, ngudi ta dung thudc thir 1a gidly tdm Vilicr - Fayol
(hén hop anilin va octo toludin) gidy chuyén thanh mau xanh tim.
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1.2. Vi bac nitrat AgNO,
fon ClI' téc dung v6i AgNO, cho tha tring. Tha vén den dén ngoai dnh
sang, khong tan trong HNO,, tan trong (NH,),CO, (khdc AgBr va Agl), tan

trong NH,OH dac cho phitc hop tan |Ag(NH,),]*, trong HCl dac cho phic hop

Cl' + AgNO, — NO. + AgCl { (tring)
AgCl + 2NH,OH — [Ag(NH.}1Cl + 2H,0
AgCl + 2HCI — 2H" + |AgCL >
Phiic hop tan [AgCl,]* dé bi phan huy khi acid héa dung dich bing HNO,
dé tao thanh ion NH,* bén vitng hon va két tha AgCl lai bi tach ra.
2. Phan Ung cua Br
2.1. Vdai kali permanganat KMnQ,

lon Br trong moéi trudng acid sulfuric tdc dung véi KMnO, (twong tu nhu
C1), KMnQ, oxy hod Br™ thanh Br,.

10Br + 2KMnO, + $H,50, — 2MnS0, + 5Br, T+ 550, + 8H,0
D¢ nhan biét hoi brom bay Ién, ngudi ta ding thudc thir 1a gidy tdm
fluoressein, gidy chuyén tir mau vang sang héng.
2.2. Véi bac nitrat
lon Br tac dung véi AgNQO, cho tha ¢6 mau hai vang. Tia khong tan trong
HNO;, (NH,),CO; (khiac AgCh.
Cl' + AgNO, - NO, + AgBr {
(vang)
K&t tia tan trong NH,OH (giong AgCl, khac Agl) cho cac phic hop tan
[Ag(NH,),|".
AgBr + 2NH,OH — [Ag(NH;),|Br + 2H,0
2.3. Vi nudc clor

lon Br™ bi nudc clor oxy hod thanh brom phan tr, brom hoa tan trong
cloroform la cho 1&p cloroform ¢é mau vang ndu.

Cl, + 2Br — 2CI" + Br,
3.Phaningcua I

C4c iodua (trlr cdc iodua Ag*, Pb**, Hg,**, Cu*) déu dé tan trong nudc. lon
I" ¢6 tinh khir manh hon Br va CI-.
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3.1. Vi kali permanganat KMnQ),
lon I trong moi truong acid sulfuric tdc dung véi KMnQ, (tuong tu nhu CI
va Br), KMnQ, oxy ho4 I' thanh L.
LOF + 2KMnO, + 8H,5S0, — 2MnSO, + 51,1 + 550,% + 8H,0
Dé nhan biétl ding phan tng xdy ra, ngudi ta ding thudc thir 1 gidy tam ho
tinh bot, gidy chuyén thanh mau tim xanh.
3.2. V6i bac nitrat AgNO,
lon I tdc dung véi AgNO, cho tha Agl mau vang tuoi.
AgNO, +T - Agl + NOy
Két tha khong tan trong HNO,, (NH,),CO, va NH,OH.
3.3. Vdi thuy ngan clorid
lon I tdc dung v&i HgCl, tao ra két tha do
HgCl, + 21 — Hgl, 4 + 2CT
Taa Hegl, tan mot phan trong dung dich 1" du do tao thanh [Hgl, |
Hgl, + 2 — |Hgl, >
3.4. Véi chi acetat
Ton I' tac dung véi Ph(CH;COO), tao ra két tha mau vang tuoi. Tha tan trong
nude néng, khi lam ngudi ket tha trd tai thanh nhiing tinh thé vang 6ng anh.
Pb** +2I" 5 Pbl, |
Tua Pbl, tan mot phan trong dung dich I du do tao thanh thanh [Pbl, .
4. Phan (mg cua ion $*
4.1. Vi chi acetat
lon S* tdc dung véi chi acctat cho két tha den.
S*+ Pb? 5PbS ¥
4.2. Véi acid vo co manh

Ion §* b céc acid vo co manh (HCI, H,S0,) phén huy thanh khi hydrogen
sulfid ¢é muni thai.

S+ 2H* > H,ST

IIL. PUONG LOI PHAN TICH

So sdnh phan ting cua cdc anion nhém I duge thé hién & bang 8.1,
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Bang 8.1 So sdnh phdn itng cva anion nhém 1

Anion
Thuée tha e
Cl- Br- I s*
Ba(NO.) Tao mudi tan | Tao mudi tan | Tao mudi tan | Tao muéi tan
T BaCl, BaBr, Bal, BaS
¥ tring v vang d vang ! den
tan tron tan trong Ao ts N
AgNO, /HNO, NHLOH \ii ' NH,OH. khong khong tan khong tan
4 tan trong trong NH,OH | trong NH,OH
a1 . 7 -
(NH;].)QCO} (NH‘i)ECOE Vi (NH“)ECO?’ Vi (NHq_)gCOqj
KMnQ,/H,S0, Lt Br,T LT -

INuac clo (¢o
lmat cloroform)

Mau vang Br,

Mau nau dé

'HCIL, H,80,

[HaCl, i : 1 da i
Tinh the
Pb(CH,COO), . . o Vg{:’g J den PbS
H,$T

mui thoi

FeSO, + H,S0, | Taa nau

Tia nau

Dung dich ban ddu dé phan tich goi la dung dich g&c. Cic budce ién hanh

tuan tr nhu saw:

1. Két tua xac dinh sd bd cac anion CI, Br, I' $*
Acid hoa dung dich goc bang HNO; 2N néu ¢6 khi thodt ra cé mii thoi dé
I4 H.S (ddy miéng ong nghi¢m bing gidy tam chi acetat, xudt hién mau den cia

PbS).
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Thém dung dich Ba(NO,), cho dén khi két tia hoan toan. Ly tam tach riéng
phén dich toc (1) va phan tha (1).

Thém dung dich AgNO, vao phan dich loc (1) cho dén khi cé két tha hoin
toan (lac va co thanh 6ng néu khong thay ¢6 tha).

Ly tam d& tdch riéng phén tha (2) va phén dich loc (2):

- Phin tia (2) ¢6 the chita AgCl, AgBr, Agl.

- Phiin dich loc (2) dé xdc dinh cac ion khic cé trong dung dich goc,

2. Tach riéng va xac dinh anion CI

Tua (2) thu duoe & 3.2 cho thém (NH;}, CO; 12% hoac Na,CO, du, lic k¥,
ly tam dé téch riéng tia (3) va dich loc (3).

- Tua thu duoc (3) d€ xdc dinh cdc anion Br, T-.

- Dich loc (3) thu duoc ding dé xéc dinh CI bing cach: acid hda dich loc
bang HNO;, thém AgNO, xuit hi¢n tia trang, tha tan trong NH,OH dac.

3. Xac dinh anion {"'va Br

Toa (3) thu duge & 3.3. them H,SO, 2N va 2 vién kém. Ag® trong tia sé bj
khii thanh Ag" va gidi phéng Br, I vao dung dich. Ly tam 14y dich loc (4) dé
xdc dinh cdc anion Br va ' bang cich:

* Xae dinh anion I

- Dich loc (4) tic dung véi dung dich HgCl, tao két tha do, tia tan mot
phan trong dung dich I du.

- Dung dich (4) acid héa bang HNO,, thém AgNO, cho tda miu vang nhat,
twa khong tan trong NH,OH dac.

* Xdo dinh anion Br

- Dung dich (4) tdc dung véi nuée clor trong cloroform cho 16p cloroform
cO mau vang nau.

- Dung dich (4) acid héa bang HNO,, thém AgNO, cho tlia miu vang nhat,
tita khong tan trong NH,OH dac.

Cédc budc ti€n hanh xdc dinh cdc anion nhém I duge mo ta theo so dé 8.1,
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Dung dich goc

l HNOq \(Tim SZI}
p| - Mi H;S
v - Pb(CH,COO0),
Dung dich
lBa(NO_z_)E

v

Tua (1}
(Tim anion nhom khac}

{

Dich loc (1)

v

- Véi AgNO,/ HNO, cho
tua tan trong NH,OH dic

lAgN03
\ Tua (2) Dich Toc (2)
NH.).CO. (Tim anion
(NH),CO; nhém khdc)
Dich loc (3)
(Tim Cl) Tua (3)
H,SO, + Zn
ly tam

Dich loc (4)

|

v

~ Vé6i HgCl,

NH,OH dac

(TimI')

- Véi AgNO,/ HNO, cho
tua khong tan trong

v

- Nude

cloroform.

- Vé6i AgNO,/ HNO;,
cho ta khong tan trong
NH,OH dic

(Tim Br)
clo trong

So dé 8.1. Xdc dinh anion nhém I trong dung dich géc
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Tu lugng gia

* Tra 18 ngén céac cau hdi tir 1 - 5 bing céach dién tir hosic cum tr vao cho tréng:

1. Anh (chi) hdly dién cong thirc hod hoc kém theo hé s6 thich hgp vao chd tréng
frong phuang trinh sau; '

AgCI+2NH,OH _ ... A +... B

2. Anh {chi) hdy dién cong thitc hoa hoc kém theo hé sd thich hgp vao chd tréng
trong phudng trinh sau;

Cl,+2Br — ... A..+.B..

4. Cac anion nhém | tac dung véi Ba(NO,),....... AL két tha

5. Anh (chi) hdy dién cdng thitc hoa hoc kém theo hé s6 thich hop vao chd iréng
trong phuong trinh sau:

101" + 2KMnO, + 8H,80, — ... A... +... B... + 580,72 + 8H,0O

* Phan biét ding sai cho cac cau hai tir 6 - 14 biing cach danh dau v vao cot D
cho céu ding, ¢ét S cho céau sai:

T N&i dung B 8
6. lon Br tac dung vdi cloroform cho mau vang.
7. Hai Br, 1am gidy tdm thudc thir fluoressein chuyén tir mau vang

sang mau héng. B

8. Agl khéng tan dugce trong NH,OH. _ _
g. lon 87 tac dung véi AgNO; tao két tha tréng, két tia nay tan trong
HCI dac.

10. 1 lon Br tac dung v&i AgNO; tao két tha mau vang.

11. | Tat ca cac anion nhém | déu tao két thia véi AgNO,.

12| Ba(NOy), khéng tao két tda cac anion nhém |




* Chon cau tra 18i dang nhit cho cac cau hdi tir 13 - 16 bang cach khoanh trén
vao chif cai dau cau duge chon:

13. Theo anh (chi), thudc thir Vilie - Fayol la thuéc thix cGa anion nao trong cac anion
dudi day:

A_lon Cl B. lon §*
C. lon Br D.lonl
E.lon Clva §*

14. Theo anh {chi), xac dinh anion I c6 thé dung thudc thir nao trong cac thudc thir
dudi day:
A. Chi acetat B. BaNQO,
C. Thudc thir Griess D. Cloroform
E. Dung dich HCI 2N
15. Theo anh {chi), xac dinh anion Br c6 thé ding thudc thlr nao trong cac thude thu
dudi day:
A. Chi acetat B. Nudc clor cé mat cloroform
C. Thudc thir Griess D. Cloroform
E. Thuy ngan clorid.
16. Theo anh (chi) anion nao trong s8 cac anion dudi day tao tla vdi thude thir
AgNQO, trong méi triuong HNQ,, tda tan trong dung dich (NH,),CO4:
A CI B. Br
C.1 D. 8%
E. lon Ct va 8%
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Bai 9
XAC PINH CAC ANION NHOM 11
(AsO;”, AsO;", PO}, HCO;, CO, SO, SO.7)

Muc tiéu

1. Trinh bay dugc dac diém chung va dudng I6i xac dinh cac anion nhém Il va viét

phuang trinh ion d& minh hoa.

2. Trinh bay dugc cac phan (ng xac dinh AsQ,*, AsO,*, HCO; CO,7 va SO,%, SO.Z,

viét phurong trinh icn @& minh hoa.
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1. PAI CUONG
1. Dac diém chung
1.1. Tac dung vdi Ba(NQ,),
Cic anion nhom 11 tic dung vdi bari nitrat Ba(NO,), déu cho tha tring:
2 AsO," + 3Ba’" = Ba,(AsO, ), )
2 AsO" + 3Ba® = Bay(AsO,)
2 PO," + 3Ba™ = Ba(PO,), ¥
CO," +Ba’ =BaCO,
SO, + Ba(NO,), — BaSO,! + 2NO,’
SO, "+ Ba(NO,), — BaSO,! + 2NO;
Céc tiia nay ¢6 tinh chat khidc nhau trong HNO, 2N:
- K&t tha Ba;,(AsO,),; Ba,(AsO,),; Bay(PO,),; BaCO, tan trong HNO, 2N.
- Két tha BaSO, khong tan trong HNO, 2N.
- Musi BaSO, bi oxy hod thanh BaSO, khong tan trong dung dich HNO, 2N
3BaSO, + 2HNO; — 3BaSO,J + 2NO + H,0



Ri¢ng ion HCO, khong tao duge két tha véi Ba(NO,),, nhung vi bi phan

tich thanh CO.”, nén cdc dung dich ion HCO, ciing cho tua trang vdi
Ba(NO,),.

1.2. Tic dung v6i AgNO,.
Cdc ion nhém 11 1dc dung vai bac nitrat (AgNO;) déu cho két tua, cdc tua
nay tan trong HNQ,.
- Ton AsO:* tdc dung v6i AgNO, tao két tlia vang:
3AgNO, + AsO. "= NO; + Ag:AsO, L
- lon AsQ,’ tic dung v6i AgNO, tao két tha do nan:
3AeNO, + AsO, "= NO, + Ag,AsO,
- Ton PO,* tic dung v&i AgNO, tao két tha vang, tia tan trong HNO; va
NH,OH khong tan trong acid acetic:
3AgNO, + PO, = 3NO, + Ag,PO,{
Ag:PO, + HNO, = AgNO, + H.,PO,
Ag,PO, + 9NH,OH = 3[ Ag(NH,),JOH + (NH,),PO, + 6H,0
- Ton HCO; tac dung véi AgNO, tao két tha tring:
AgNO, + HCO, = NO, + AgHCO, {
- Ton CO,” tdc dung véi AgNO; tao két tla trang, tia tan trong HNO;,
NH,OH:
2AgNO, + CO = 2NO; + Ag,CO, 4
Ag,CO, + HNO, = AgNO, + H,0 + CO,
Ag,CO,+ 6NH,OH = 2| Ag(NH,),|OH + (NH,),CO, + 41,0
Tia Ag.CO, dé€ lau bi phan tich thinh Ag,O c¢6 mau xam:
Ag,CO,+ H,0 = Ag,0 + HCO,
- Ton SO,” tde dung vé6i dung dich AgNO, tao ra két tda tring bac sulfit, tda
nay dé tan trong dung dich HNO; lodng va trong dung dich ion SO, du.
2AgNO; + SO;* -> NO; + Ag,SO, |
Ag,SO, + 2HNO, — AgNO, + SO, + H,0
Ag,S0, + 3 SOF — 2[Ag(SO.), 1"
Khi dun s0i Ag,SO, bi phan tich va két tia chuyén sang mau nau:
Ag,S0; - Ag,0 + SO,
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- lon SO, khéng cho két tha véi dung dich AgNO,. Tuy nhién néu néng

do ion SO, dac thi ¢é phan tng cho tita tring:
2Ag" + SO,” — Ag,SO, i

2. M6t s6 dic diém khac -

2.1. Ton PO,

- Pé tan cia mudi: cdc phosphat kim loai kiém (trir Li,PO,) va céc
dihydrophosphat kim loai kiém thé tan trong nuéc. Hydrophosphat kim loai
kiem, v6i cation kim loai khong phai kiém thi cho tia phosphat. Cac mudi
phosphat khé tan trong nude déu tan trong cic acid vo co va ca trong acid
acetic (trlr phosphat Fe™, AlI**, G| Bi™*, Ag*, Pb™).

- Tinh tao phic: H;PO, thuong tao phite véi cdc acid molypdic, vonframic,
vanidic. Viduy: acid phosphomolypdic H,|PMo,,0,,].

- Cdc phosphat khong ¢6 phén ting oxy hod khir.

2.2. lon CO,* vaion HCO,

- Do tan cta musi: chi ¢6 carbonat kiém, hydrocarbonat kiém va kiém thé
la tan trong nude (trir Li,CO; it tan). Céc carbonat déu tan trong acid.

- Tinh tao phitc: fon carbonat tao duge phitc chat véi Co™, Be™ ...

2.3. Ion AsO," va ion AsO,*

b6 tan cta muoi: cde asenit kiém vd amoni tan trong nude, ascenit kiém thé
it tan con asenit kim loai hau nhu khong tan trong nuée nhung tan trong acid.
Chi ¢6 asenit kim foai kiém 14 hda tan trong nude. Tinh tan cha cdc ascnat
tuong tu cdc phosphat. Vi du: MgNH,AsO, cling khé tan nhu MgNH,PO,.

2.4. Ton SO

- Do tan cta cdc mudi: Cdc sulfit (trir sulfit kim loai kiém) déu khong tan
trong nudc, tan trong acid,

- Tinh oxy khir: SO.* [& tac nhan khir manh, oxy khong khi cling oxy hoa
dwge SO, thanh SO,*, H,S ¢6 thé khir duge SO, thinh S.

2.5.1on SO *

Héu hét cde mudi sulfat déu dé 1an, trir cde sulfat kiém thé, chi va Ap.SO,
hot kho tan. Cée sulfat cha Bi, Hg, Sb khong tan trong nudc, tan trong acid.

3. Nudc sodé

Khi dung dich dem phan tich anion ¢6 1an cdc kim loai (khéng phai kim
loai kiem) thi cdn phai Jan nude sodé dé loai cdc cation truée khi tién hanh x4c
dinh cdc anion.
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Cho Na,CO; bio hoda vao dung dich géc, thém vai giot NaOH, dun $6i
trong 15 phiit, d€ ngudi, ly tam dé tich riéng tha (tha chifa céc kim loai khong
phdi kiém). Acid héa dich loc bing CH,COOH 2N, dun s6i, ly tam ldy dich
loc. Phan dich loc thu duge 1a nuée anion hay nuéce sadé diing dé xdc dinh céc
anion ¢ chita trong dung dich géc.

Liu §: anion CO. duge (im ngay tir dung dich goc trude khi lam nudc
sodé. Muén tim CH,COO" thi acid hda dich loc bang HNO, 2N thay cho
CH,COOH 2N.

II. CAC PHAN UNG XAC PINH ANION NHOM 11

1. Phan img cla aseniat (AsO,*”) va asenit (AsO,*)

1.1. Phan g chung xac dinh AsQ," ", AsO,*

Diing hydro mdi sinh (do Zn + H,SO, 2N) dé kht AsO,”, AsO,* thanh khi
hydrogen arsenid (AsH;), kbi AsH, bay 1én gip gidy tdm AgNO, [am cho gidy
co mau den.

7Zn + H,S0, = ZnSO, + 2H"

3H' + AsO;" + 6H" = AsH, T+ 3H,0

3H* + AsO,* + 8H° = AsH,T + 4H.O

AsH; + 6AgNO, = AsAg,.3AgNO, (mau vang) + 3HNO,
AsAg, 3AgNO; + 3H,0 = H,As0, + 3HNO, +6Ag" | (den)

1.2. Phan ung riéng ctia ion arseniat (AsQ,*")

- V&i hén hop MgCl, + NH,Cl + NH,OH: ion AsO,’ tic dung véi hén hop
MgCl, + NH,Cl + NH,OH tao ra muéi kép MgNH,AsO, két tla tring, gap
trueng hop két tinh cham ¢§ thé ding diia thuy tinh co nhe vio thanh phia
trong clia éng dé tao mam k&1 tinh.

AsO, "+ Mg™ + NH," = MgNH,AsO, ¢

- Vdi amoni molydat (NH,), MoQ,: trong moi trudong acid nitric, AsO," -
tdc dung véi amoni molydat (NH,), MoO, tao ra amoni asenmolydat kél tia
mau vang (NH,) H,[ As( Mo,0,)1.

H.AsO, + 12(NH,); MoO, + 21HNO,
= (NH,);H,[As( M0,O,)s] + 21NH,NO, + 10H,0

1.3. Phan itng riéng cita AsQ,*

AsO," tdc dung véi CuSO, cho tha mau xanh luc, tha chuyén sang mau do khi
¢ NaOH va nhiét do (phan tng ndy duoc dling dé€ phan bict AsQ,” véi AsO,).
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H;AsO;” + CuSO, = CuHAsO, | xanh luc + SO,*
2CuHAsQO; + 6NaOH = Na;AsO, + Cu,0 | d6 + 4H,0 + NaAsO,

2. Phan img cua HCO, va CO,*

2.1. Phan ing chung cia HCO, va CO*

- Thuy ngén (I1) mitrat: ion HCO,” va CO,* tc dung véi Hg(NO,), tao ra
két tua do nau hoic vang nau.

CO,” + Hg(NO,), = HgCO, |

- Acid v6 co manh hay acid acetic:

Ion HCO, vi CO,” bi céc acid manh nhu acid clohydric (HCI), acid
sulfuric (H,80;) hoéc acid acetic (CH,COOH) phan huy thanh khi carbonic.
Khi carbonic lam duc nudc voi trong, néu tiép tuc cho CO, di qua thi két tha s&
tan do tao thanh hydrocarbonat:

HCO, + H"= CO,T + H,0
CO;” +2H*= CO,T + H,0
CO, + Ca(OH), = CaCO4{ + H,0
CO, + CaCO; + H,0 = Ca(HCO,),

Chi §: d6i véi dung dich thi t6t nhit 13 nén c¢6 dic trirée khi thir, boi vi
trong phan ng vét nude voi, ta chi nhan thdy duge sy hod duc rd rang khi
luong carbonat khong it hon 4%.

2.2. Phan ng phan biet HCO, va CO,>

Dung magnesi clorid hodic magnesi sulfat d¢ phan biét anion HCO; va
CO,” vi:
- Anion CO,” téc dung véi MgCl, cho tha tring
Mg?* + CO,"= MgCO,d

- Anion HCO;' tdc dung véi MgCl, khong cho tha trang.

3. Phan (ng cua ion PO,*

3.1. V6i amoni molydat

Trong méi trudng acid nitric, PO,> tdc dung véi amoni molydat (NH,),
Mo0O, tao ra amoni phosphomolydat (NH,);[PMo,,0,,] két tia mau vang.

PO,* + 12(NH,), MoO,+ 12H,0 = (NH,); [PMo,,0,,4 + 2INH,OH + 30H
vang .
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Chi y: - Ton AsO;" bi HNO, oxy hod thanh AsO," va tdc dung vdi
(NH,),MoO, tuong tu nhrr AsO," .

- B¢ trdnh nham lan gitta AsO.> va PO, cin xdc dinh AsO,* trude, xdc
dinh PO," sau. _

3.2. Véi hon hgp MgCl, + NH,C1 + NH,OH

lon PO," tic dung véi hén hop MgCl, + NH,Cl + NH,OH tao ra mudi kép
MgNH,PO,.6H,O két tinh trang ¢6 hinh dang dac biét: hinh cinh 14, hinh sao.
biéu kién phan tng: Phan ting xdy ra trong mai trudng kiém cé mat NH,Cl dé
ngan taa Mg(OLH),.

PO, + Mg™ + NH," + 6H,0= MgNH,PO,.6H,O |

4. Phan ing cda anion SO,”

4.1. Véi bari clorid

lon SO, tic dung véi dung dich BaCl, cho két tiia trang, tiia nay tan trong
dung dich HCI 2N.

SO,* + BaCl, — BaSO, | + 2CI'
BaSO, + 2HCI — BaCl, + SO, T + H,0

4.2. Véi acid vo co manh

Cac acid vo co manh nhu [1,80,, HCI phan huy sulfit thanh khi sulfurg
(S0,)., khi sulfuro bay 1én 1am mat mau giay tam thude tim.

2H* + SO, SO, T + H,0O
350, + 2ZKMnO, + 2H,0 — 2MnSO, + K,SO, + 211,80,

4.3. V6i dung dich chi acetat

Ton SO;* tac dung véi dung dich chi acetat tao ra két tha trdng, tha tan
trong acid nitrit lodng. Khi SO, bay 1én duge phat hién boi lim mat mau gidy
tam dung dich thudc tim.

SO,* + Pb(CH,COQ), - PbSO, | + CH,COO
PbSO; + 2ZHNO, — Pb(NO,), + H,O + SO, 1
4.4. V6i KMnO,
Ion SO,™ tdc dung va lam mét mau tim cia dung dich KMnQ,.
580,% + 2MnO, + 6H* = 550,> + 2Mn** +3H,0
4.5. Véi iod
SO.* bi céc halogen... oxy héa thanh SO,” nhu lam mat mau iod.
SO* + 1, + H,0 = H,S0, + 2I
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4.6. Khir SO.>

Véi Zn + HCI ¢6 tdc dung khir SO, thanh khi hydrogen sulfid, khi bay 1én
lam den gidy tam chi acctat.

SO, + 3Zn + 6H" = H,S + 37Zn™

5. Phan img cua anion 50

5.1. Véi bari clorid

lIon SO, tac dung véi dung dich BaCl, tao ra két tha trang, tha nay khény
tan trong dung dich HNO, 2N, HCI 2N.

SO,” + BaCl, — BaSO, | + 2CI'

5.2. Phan img Voler

Két tha clia ion SO,” duéi dang BaSO, bing Ba(NO,), trong maéi trudng
thudc tim, tha BaSO, hdp phu thude tim nén ¢6 mau hong. Ding nude oxy gia
trong moi trutng acid nitric dé khir mau tim héng cha dung dich, riéng tha
BaSO, vin ¢6 mau hong (do hdp phu thude tim).

Ba’ + SO,” — BaSO, |
SH,0, + 2KMnO, + 6HNQO; - 2KNO, + 2Mn(NO;), + 50, + 8H,0

5.3. Véi chi acetat

lon SO, tiac dung véi dung dich chi acetat tao ra két t0a tring, tha khong
tan trong HNO, nhung tan trong kiém, acid sulfuric dac.

SO, + Ph(CH,COQO), - PbSO, | + 2CH,COO
Acid sulfuric dic hoa tan két tiia PbSO, do tao thanh hydrosulfat:
PbSO, + H,80, —» Pb(HSO,),

I1I. PUGNG LOI PHAN TiCH
So sénh phan ttng ctia cdc anion nhém 11 duge thé hién & biang 9.1 va 9.2,
Bdng 9.1: So sdnh phdn g cia anion SO, SO

Thudc thu | Anion

| S0 S0,
| .
| BaNO, trong HNO, { tring { tring
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| AgNO, Khi [SO,*] dic thi c6 | tring Ag,S0, |
| { tring Ag,S0, tan trong HNO, va trong
SO,* du
BaCl, v trdng BaSO, 4 tring BaSO,
khoéng tan trong HCI 2N tan trong HCI 2N
Acid v6 co manh - S0, T

Phan ing Voler

4 mau héng

 KMnO, - Mat mau tim cua dung
dich KMnO,
Chi acetat { tring Pb(SO,), khong |tring PbSO, tan trong
tan trong HNQ, HNO,

lod

M4t mau iod

Bidng 9.2: So sanh phdn ting ciia anion AsO,", AsQ,5, PO, HCO;, CO/”

. Anion
Thuoc thu | ; S
AsQ,*> AsO> PO, HCO; CO,~
BaNO, {trang tan | 4 tring tan | { tréing tan - {tring |
trong HNO; | trong HNO; | trong HNO, tan trong
HNO,
AgNO, ! d6 nau ! vang ! vang Vtring | { tring
AgiAsO, Ag,AsO; Ag.PO, AgHCO, | Ag,CO,
-Hydro mai ASH3T AsH,T - - -
sinh
CuSO, + - Taa do - - -
NaOH
Hén hop J tring -  tring - -
MgClL + MgNH,AsO, MgNH,PO,
NH,OH + |
|NH,CI
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NH,),MoO, - - { ving - -
trong HNQO, (NH,),H,([P
| | | (Mo,0;)]
;Hg(I\IO_-,,)2 - - - d d6nau | | dé nau
| | HgCO, | HgCO,
E*l H.SO, | - . : co,t | co.t
|MgCl, r - - - - 1 tring
! !, MgCQO,

Dung dich ban ddu d€ phan tich ta goi 1a dung dich gdc. Cdc budc tién
hanh tudn tu nhu sau:

1. Két tua anion nhém ||

Cho dung dich géc téc dung véi dung dich Ba(NO,),, n€u cé két tha thi
lam ti€p cdc bude dé xdc dinh anion nhém 11, néu khong c¢é két tha thi lam
ti€p cdc bude dé xdc dinh anion nhém khéc. Ly tdm tdch riéng tia (1) va dich
loc (1).

Cho dung dich tic dung véi HNO, 2N. Anion CQ,* va anion HCO, " (néu
¢6) € gidi phéng khi CO, tam duc nude voi trong. Ly tam tich riéng tha (2) va
dich loc (2).

2. Xac dinh anion AsO,’", AsO,’ va anion PO,*

Lam nuédc sodé tir dich loc (2) vdi acid héa dich foc bang CH,COOH 2N,
dun soi, ly tam 1dy nude sodé. Nude sodé lam tiép phan tng x4c dinh anion
AsO,", AsO;* va anion PO >,

2.1. X4c dinh anion AsO/" va AsO,*

T nude sode, xac dinh AsO,> va AsO,’ bang céch cho tdc dung véi hydro
mdi sinh (cho k&m tdc dung véi H,S0, 2N), day miéng 6ng nghiém bang gidy
tam AgNO,, gidy phai chuyén sang miu den.

* Xic dinh AsO,™ tir nudc sodé:

- Téc dung v6i AgNO, cho tila mau nau do, tan trong HNO, loing.

- Tic dung vd&i hén hop MgCl, + NH,CI + NH,OH c6 két tha tréng.
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* Xac dinh AsQ, " tir nude sode:

- Cho tdc dung véi CuSO, dé thu duge tha mau xanh luc, tich tha. Thém
NaOH vao thia, dun néng dé thu duge tha mau do.

- Tac dung v61 AgNO; che (Ia mau trang hoi vang, tan trong HNO, lofing.

2.2. X4ae dinh anion PO,

Tit nude sodeé, toai AsQ,” vd AsO;' bang cdch cho tac dung véi hydro mdi
sinh (cho kém tic dung véi H,S0, 2N), diy miéng 6ng nghiém bing gidy tam
AgNO,, kiém tra va thay giay lién tuc cho dén khi khong ¢é mau den. Dung
dich di loai AsO,* va AsO," dem xdc dinh PO," bing cdch:

- Tac dung vé6i hén hop MgCl, + NH,C! + NH,OH ¢6 két tha tring.

- Tac dung v6i amoni molydat ¢6 két tha mau vang.

3. Xac dinh anion SO,* va anion SO 2

Lam nudc sodé tr dung dich géc véi acid hoa dich loc bang CH,COCH
2N, dun soi, Iy tam ldy dich loc (nudc s6dé) d€ 1am phan dng x4c dinh anion
SO,* va anion SO,

3.1. Xac dinh anion SO,

Tir nude sodé, xdc dinh SO,™ bing cdch cho tdc dung:

- Véi BaCl, ¢6 tia trang, tia tan trong HC 2N.

- V6i dung dich iod 0,1N, mau cua dung dich iod s&€ mat.

3.2. X4c dinh anion SO/

Tir nuée sade, xdc dinh SO,* bing cach cho tdc dung:

- V& BaCl, cho tha tring, khéng tan trong HCI 2N,

- Phan tng Voler: v6i dung dich KMnO,, HNO, 2N va Ba(NO,),, lac ky, dé
yén 5 - 6 phiit sau dé ly 1am, thém H,0, dung dich m& mau tim hong, tha van
¢é mau hdng.

Cic bude tién hanh xdc dinh cdac anion nhém 11 dugc mé ta theo so dé 9.1.
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Tua (2)
(So bo xdc dinh cé
$0.7, SO >

'

Dung dich goc

|

Nuoe sodé

.

(Tim SO,%)

- Véi BaCl,
- V@i dung dich iod

34

v

Dung dich goc

Ba(NO,), Dich loc (1)
» (Xdc dinh anion
Taa (1) nhom khdc)
Thém HNQ,

(Xdc dinh COva

(Tim SO )
- Véi BaCl,
- Phan ting Voler

>

HCO,)

v V&i nudge voi trong

Dich loc (2)

l (Tim AsO;>)
Nude sode | |- V6i AgNO,
- Véi CuSO,

(Tim AsO, ")
- Véi AgNO,
- Véi hoén hgp MgCl,
+ NH,Cl + NH,0H

h 4

Dung dich da loai
AsO," va AsO,*
(Tim PO, ")
- Véi hdn hop MgCl, +
NH,Cl + NH,OH
- V&i Amoni molydat

So do 9.1. Xic dinh anion nhém 1 trong dung dich g6¢



Tu lugng gia

* Tra 18i ngén cac cau hoi tir 1 - 8 biing cach dién tir hodc cum tif vao chd trdng:
1. lon AsO;* va AsQO,* phan ing vdi hydrogen mdi sinh tao thanh... (A)..., khi nay
bay l&n lam den gidy tam........ (=3 U

2. Trong mdi trudng... {A)..., ion PO,* va ion AsQ,’ - tac dung vdi amoni molydat
{{NH,}, MoG,] tac ra... (B)... mau vang.
A

5. lon SO, tac dung vdi AgNO; tao ra... (A)..., tha nay dé tan trong....(B)... va trong
dung dich ion SO, du.

6. Anh (chi} hdy dién cong thirc hoa hoc kém theo hé sé thich hgp vao chd tréng
trong phugong trinh sau:
BaSO, + 2HCI ... (A)... +... (B)... + H,0

7. Anh (chi) hay dién cdng thitc hoa hoc kém theo hé s thich hgp vao chd tréng
trong phuong trinh sau: '

530, + 2KMnO, + 2H,0 ~>... (A)... +... (B)... + 2H,S0,

8. Anh {chi) hay dién cong thic hod hoc kém theo hé sd thich hdp vao chd tréng
trong phuong trinh sau:
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3BaS0O, + 2HNO, ... (A)... +... {B)... + H,0

* Phan biét ding sai cho cac ciu hdi tir 9 - 20 bing cach danh ddu v vao cotb
cho cau dung, ¢t S cho cau sai:

TT N&i dung b S

9. Trong méi trudng kiem, ion PO,* tac dung vai amoni molydat tao ra
két tla mau vang.

10. | len AsO,” tac dyng vdi AgNO, tao két tha vang.

11 | lon CO4* khong tao dugc két tha vdi Ba(NO,),

| 12. | C6 thé phan biét anion CO,2 va anion HCO," bang dung dich MgCl,.

13. | Khi AsH, bay 18n g&p gidy tdm AgNO, lam cho gidy ¢ mau nau do.

14. | C6 thé phan bigt AsO,* va AsC,> difa vao phan tng vdi thudc ther '
bari nitrat. !

115, | lon 804 va ion SO, tac dung v6i chi acetat tao ra két tha tring,
két tda tan trong acid nitrit foang.

16, Khi dun s6i, Ag,SO, bi phan hly va két tla hoa nau.

17 | lon SO, tac dung v3&i BaCl, tao ra két tda tréng, tia nay khong tan
: trong HCI 2N.

18. | Phan {ng Voler 1a phan (ng xac dinh SO,

19. | H,80, phan huy sulfit thanh khi sulfurg, khi nay bay lén lam mat
mau gidy tdm thudc tim.

20. | Tda BaSO; tan trong acid chlohydric loang.

* Chen céu tra 13i dung nhat cho cac ciu hai tir 21 - 28 bing cach khoanh tron
vao chir cai ddu cau dudc chon:

21. Theo anh (chj), trong cac ion sau ion nao tac két tla do nau vdi dung dich bac nitrat:

A. COZ B. HCO,"
C. AsO* D. AsO,*
E.PO*
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22. Theo anh {chi), trong cac ion sau ion nao tao két tda trang vai hdén hop MgCl, +
NH,Cl + NH,OH:
A. CO.2 va HCO, B. PO,* va AsO,*
C. AsO,* va AsO,* . D. AsO,* va CO*
E. PO va AsO,”>
23. Theo anh (chi), ion n&o trong cac anion dudi day tac dung v6i MgCl, cho két tha
c6 mau trang:

A AsO,* D. PO,
B. AsO;* E. CO*
C. HCO,

24. Theo anh (chi), khi cho dung dich géc tac dung vdi bac nitrat c6 két tla tréng, vay
dung dich géc cé thé chira cac ion:
A. CO2, CF, AsO,* B. COZ, HCO;, Br
C. CO.%, HCO,, AsO,* D. CO;Z, HCO,, CI
E. HCO,, PO,*, CI

25. Theo anh {chi}, frong cac ion sau ion nao khong tac dung véi dung dich chi acetat:

A lon SO? B.lon I
C. lon SO,* D. lon 8%
E. lon NOy

26. Theo anh (chi), trong cac ion dudi day, ion nao tac dung véi dung dich bac nitrat
tao ra két tha trang khéng tan trong dung dich HCI 2N.

A lon Cf - B. lon CO*
C.lon 8% D. lon HCOy
E. lon SO
27. Theo anh (chi), trong cac ion dudi day, ion nao khéng tao tda véi dung dich bari nitrat:
A lon SO, B. ton AsQ,*
C.lon SO D. lon NOy
E. lon CO/?

28. Theo anh (chi), trong céc ion dudi day, ion ndo tac dung véi acid vd cg manh nhy
HCI, H,80, khéng tao khi bay Ién:

A lon CO,% B. lon SO,*
C. lon 8% D. lon 8O2
E. lon HCOy
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Bai 10
XAC DINH CAC ANION NHOM III
(NO;, NO,, CH,CO0)

Muc tigu
1. Trinh bay dugc d4c diém cac anion nhém I

2. Trinh bay dudc céc phan (ng xac dinh anion NO,, NO,", CH,COO", viét phudng
trinh minh hoa.

I. PAI CUONG

Nhém IIT cta anion gém cic anion khong két tha v6i mudi Ag* trong moi
truong acid khong tha véi musi Ba®*, Ca®*.

1. lon NO; va ion NO,

- Acid nitric la chét 16ng, khong mau, dé bj phin huy thanh céc oxyd nito.

- Acid nitro {a mét acid y&u, chi 6n tai duéi dang dung dich rat lodng, né
dé bi phén hily:

2HNO, =NO + NO, +H,0

- D6 tan ctia cdc mudi: cde mudi nitrat coa Bi**, Sb*, Hg? 1a nhiing hop
chat khé tan,

- Tinh oxy khir:

HNO; (nhat 13 HNO, dic) 1a chat oxy hod manh, tit ca cdc kim loai (trir
vang, bach kim, iridi) déu tan trong HNO,. Dung dich nitrat trong nuéc khéng
c6 kha nang oxy hoa.

Acid nitrg vira 1a chat oxy héa vira & chét khir, NO, oxy héa I thanh iod,
nhung bi c4c tac nhan oxy héa manh nhy KMnO, oxy héa thanh NO,.

2. lon CH,COO’

Acid acetic CH;COOH khan (100%) & nhiét do 16,5°C 1a chat két tinh
giong tinh thé nuée da.
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Vi CH,COOH la moét acid y€u nén trong dung dich acetat thuong cd phan
tng kiém:
CH,COO + H,0 -~ -~ CH,COOH + OH
Tinh tan clia cdc mudi: cac mudi acetat thudng it tan: acetat Ag*, Hg,”™".

Tinh tao phitc: lon CH,COO" dé tao thanh phitc chit véi nhicu kim loai nhu
|Ca(C11,CO0)|*, | Pb(CH,CO0), |

II. CAC PHAN UNG XAC PINH ANION NHOM II
1.lon NO;
1.1. Véi H,80, loang
Giai phong khi NO,:
2HNO, = NO, + NO + H,0O
Khi NO, thodt ra lam xanh gidy tim diphenylamin sunfat.
1.2. Vi KMnO,
Trong mdi truong acid nhe, NO, ¢6 thé khirt KMnO, 1am mét mau tim cua
dung dich:
NO, + 2MnO, + 6H" = SNO; + 2Mn** + 3H,0
1.3. Véi thuéce thi Griess
Ton NO, tac dung v6i thude thir Griess A va thudc thir Griess B tao ra hop
chit azoic ¢ mau hong.
Thudce thir Griess A 1a acid sulfanilic (SO,H - C;H, - NH;).
Thuéc thir Griess B 14 o - naphtylamin (C,;H,NH,).
SO.H - C.H, - NH, + NO, + CH,COOH
- HSO, - C,H, - N = N- OOCCH, + CH,COO" + 2H,0
HSO, - C,H, - N =N-OOCCH, + C,;H,NH,
- HSO, - C,H, - N =N-C,,H,NH, + CH,COOH
(mau hong)
Tra ngai: cac chdt oxy héa manh sé phan hily thude thu.
Chii §: Dung dich NO, can phai kha lodng.
1.4. V6i FeSQ, trong H,S0,
Trong méi trudng M,S0, mudi FeSO, c6 thé khit NO, thanh NO. Ion Fe**
k€t hop véi NO cho [FeNOJ** ¢6 mau nau.
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Céc ion can trg 1a CI', Br, SO,”... nén cin loai céc ion nay trude khi tién
hanh xdc dinh NO, .

Cdch thuc hién: Trén khay sit hay kinhdonghé cho mot vai tinh thé st (11
sunfat, thém 1 giot dung dich ¢6 ion NO,™, thém tir tir 1-2 giot H,SO, dac sao
cho khong xdo 1on dung dich: xung quanh tinh thé FeSO, s& xudt hién mot
vong mau nau.

1.5. Vé6i Zn hay Al trong méi truong kiém

Trong moi treong kiém, Zn va Al ¢6 thé khit NO, thanh NH,

NO, + 3Zn + 50H = NH, + 3Zn0," + H,0

Tré ngai: cde ton SCN™, CN', [Fe(CN),]*, |Fe(CN), ", NH,*

Cdch lam: trong dng nghiém ta cho dung dich ¢6 chita ion NO,", kém,
NaOH 30%, hoi NH, bay ra lam xanh gidy quy hoac 1am nau gidy Nesle hay
gidy MnSO, + H,O, phtl trén mi¢ng éng:

2NH; + Mn** + H,0, + H,0 = H,MnO, + 2NH,*

Chi y: Neéu trong dung dich ¢6 NH,” thi phai loai di truéc bang cich dun
s61 vai kiém trude khi cho Zn vio.

2. lon NO;

2.1. Véi thuéc thir Griess

Ion NO; bi hydro méi sinh (do Zn + CH,COOH) khir thanh NQ, (hoac
HNGO,), sau d6 acid nitro (HNO,) tdc dung véi thude thir Griess A va thuéc thir
Griess B tao ra hop chdt azoic ¢6 mau hdng.

Cach lam: Trén khay st nho 1 giot dung dich ¢6 NO; + 1 giot Griess A + |
giot Griess B (n€u c6 NO, thi $¢ ¢6 mau héng xuat hién. Nhu vay di loai hét
NO, trude khi thir phan dng nay). Sau dé thém kém, 1-2 giot CH,COOH, dé
yén mat lic, xung quang k&m xuvét hién mau héng.

2.2. V6i Zn hay Al trong moi trudng Kiém

Trong moi trudng ki€m, Zn va Al ¢é thé khir NO;" thanh NH,

NaNQ, + 4Zn + 7NaOH + 6H,0= 4Na, [Zn(OH),] + NH,

Céch jam va céc chu y khdce giéng ion NO,",

2.3. V6i nitrobenzen (C;H,NQO,)

Trong moi truding acid sulfuric dac, ion NOy ™ tdc dung véi nitrobenzen tao
ra hop chat mau tim thdm.
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Thure hién phin ting nhye sau: tron 0,1ml nitrobenzen (TT) vé (0.2ml acid
sulfuric {TT) réi thém vao dung dich ¢é chita NOy, 1am lanh trong nudc da v
phiit, thém nwrde vi trung hda dung dich bing NaOH 10M. Thém aceton, lac va
dé yén vai phit. Lép chdt 1ong & bén trén s& ¢é mau tim thim.

2.4. Vi FeSO, trong H,S0,

Trong méi trudmg H,SO, mudi FeSO, c6 thé khir NO,™ thanh NO. Ton Fe**
k&t hop v6i NO cho [FeNOJ** ¢é mau nau.

Céc ton can trd 1a Cl, Br, SO,™... nén cén loai cdc ion nay trude khi tién
hanh xdc dinh NOy.

3. lon CH,COO"

3.1. Vé6i AgNO;,

Cho tlia tring AgCH,COO (néu dung dich dam dac):

Ag' + CH,COO = AgCH,COO4

K&t tha ndy tan trong dung dich HNO, va NH,OH.

3.2. Vai H,S50,

Khi dun néng dung dich CH,COO véi H,S80, ¢6 khi CH;COOH bay lén
(mui chua).

CH,COO + H" = Cl{,COOH

3.3. Véi C,H,;OH, CH,0H

Trong méi truong H,S0, dac, ion CH,COO" tde dung véi cén ethanol, ¢én
methanol tao thanh cdc este ¢6 mbi thom dic biét.

3.4, Vi FeC(l,

O nhiét d¢ thudng, tao thanh dung dich phifc hop cta sat c6 mau do, néu
pha lodng, dun $6i & ¢ tha nau cua mudi bazic cua Feq*:

6CH,COO + 3Fc™ + 2H,0 = [Fe;(OH)(CH,CO0),I" + 2H"

[Fe,(OH),(CH,COO)|" + 4H,0 = 3Fc(OH),(CH,COO) + 3CH,COOH + H'

3.5. V6i Hg,(NOy),

lon CH,COO" tdc dung véi thity ngan (1) nitrat cho tha tring thiy ngan (1)
acelat

Hg,” + CH,COO = Hg,(CH,COO0),

K&t tha nay tan mét phan trong nude.
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IIL. PUONG 1.OI PHAN TiCH

So sénh phan (g ctia cic anion nhém I dugce thé hién & bang 10.1:

Bang 10.1: So sanh phdn itng cia cde anion nhém 11

o Ion
. Thuoc thar
' NOy NO;y CH,COOr
2 tréng
AgNQO,/HNO - - '
eNO, /HNO; AgCH,COO
KMnQ,/H,50, Mat mau tim - -
Thuse thit Griess qu\chat‘azmc H(_)p\chat\azmc )
mau hong mau héng
Nitrobenzen - Mau tim thdm -
| FeSO, + H,S0, Ttia nau Tha nau -
. H,S0, lodng NO,T ; CH,COOH?
, Zn he 1t
. Zn hay Al trong NH, T NH, )

moi trwrong kiém

‘ C,H.OH, CH,0H

este cO mui
thom dac biét

| FCC]_}

phiic mau do

L Va1 Hg,(NO,),

! tréng
Hg,(CH,COO),

Dung dich ban dau d¢ phan tich ta goi la dung dich gbc. Céc bude tién

hanh nhu sau:

1. Xac dinh anion NO,
Tir dung dich géc xac dinh anion NO,” bing cich:
- V&1 hydro méi sinh (do Zn + CH;COOH) sau dé tic dung véi dung dich
Griess tao hop chét ¢6 mau hong.

- Vai dung dich nitrobenzen tao ra hop chat mau tim sham.
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- V& FeSO, + H.SO, tao tua nau.
- Zn hay Al trong moi trudng kiém: tao khi NH.

2. Xac dinh anion NO,

Tir dung dich géc xdc dinh anion NO," bang cich:

- Tac dung vé&i dung dich Griess tao hgp chit ¢6 méau héng.
- Véi FeSO, + H,50, tao tha nau.
- Vdi Zn hay Al trong méi trudng kiém: tao khi NH,.

- Vi KMnO,: mat mau tim cuia dung dich.

- Véi H,80, lodng: tao khi NO,.

3. Xac dinh anion CH,COO"

- V& H,S0,: tao khi CH,;COOH.

- Véi C;H,OH, CH,OH/H,SO0,: tao thanh este ¢ mui thom dac biét,
- V&i FeCls: tao thanh dung dich phitc hop cla sat ¢6 mau do.

- V&i Hg,(NO.),: tao thanh thia trang thily ngéan (1) acctat.

Dung dich goc

(Tim CH,COQO")
——®| - Véi H,50,

- Véi C,H.OH, CH,OH/H,S0,

¢ L.oai NH,* (néu cd) - Véi FeCl,

!

(11m NO,)
V&t dung dich Griess
V& FeSO, + H,80,
V&1 Zn hay Al
V& KMnO,
Véi H,S0, loang

l - Vé’l ng(NO}])Q

(Tim NOy)
- V&i dung dich Griess
- V§i nitrobenzen
- Véi FeSO, + H,S50,
- Zn hay Al

So dd 10.1: So dé dwong 161 phdn tich anion nhdm I
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Tu ludgng gia

* Tra 18i ngan cac cau hoi tir 1 - 3 biing cach dién tir hodc cum tir vao chd tréng:
1. Anh (chi) hay dién cdng thirc hoa hoc kém theo hé s6 thich hop vao chd trong
trong phuang trinh sau: '
NO, + 2MnO, + 6H' — . (Aot (B)........ £ 3H,0

2. Anh {chi) hay dién cbng thirc hoa hoc kém theo hé sé thich hap vao chd tréng
trong phuang trinh sau: ’

NO,+4Zn+ 70H — ... (A)....... o (B)........ + 2H,0

3. Anh (chi) hay dién cong thiic hoa hoc kém theo hé sé thich hop vao chd tréng
trong phugng trinh sau:
BCH,COO + 3Fe* + 2H,0 - . .. (A)........ Frien (B)........

* Phan biét dang sai cho céc cau hoi tir 4 - 7 bang cach danh dau v vao cot B
cho cau dung, cét S cho cau sai:

7T Néi dung b S

P4, lon NO, tac dung véi thuée thlr Griess A va thudc thir Griess B
tao ra hop chat azoic ¢6 mau hong.

P 0. Trong mdi trudng acid sulfuric dac, ion NOy tac dung vdi
nitrobenzen tao ra hdp chat mau tim thdm.

6. lon CH,COO tac dung vdi thiy ngan (1) nitrat cho tia den.

7. : Trong mdi trudng acid nhe, NO, ¢6 thé khir KMnO, lam mat mau

Ji tim cda dung dich.
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* Chon céu tra 19i dung nhat cho cac cau hai tir 11 - 14 bing cach khoanh tron
vao chi¥ cai dau ciu dudge chon:

8. Theo anh (chi), thuéc th Griess la thufc thit clia anion nao trong cac anion
dudi day:

A lon CI B. lon 8%
C. lon Br D.lonV
E.ion NOy

9. Theo anh {chi), xac dinh anion CH,COQO c6 thé dung thudc thr nac trong cac
thudc thiy dudi day:
A. Chi acetat B. BaNQ,
C. Thudc thir Griess D. Cloroform
E. Dung dich C,H,0H/H,S0,
10. Theo anh (chi), xac dinh anion NQ, c¢6 thé dung thudc thir nao trong cac thudc
thdr dugi day:
A. Chi acetat B. Nitrobenzen
C. Thude thii Griess D. Cloroform
E. Thuy ngan clorid.
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Bai 11
XAC PINH CATION VA ANION
TRONG DUNG DICH MUOI VO CO

Muc tigu

1. Trinh bay budc nhan xét va thir md dau khi ti€n hanh xac dinh cation va anion
trong dung dich mudi v6 co.

2. Trinh bay dugc trinh tu xac dinh cation va anion trong dung dich mudi vé cg.

Trong dung dich muéi- vo co tinh khiét bao gi¢ ciling chifa it nhit mot
cation vd mdt anion goc acid. Vi du: Dung dich mudi kém sulfat (ZnSO,) ¢é
chita cation Zn** va anion SOf'.

Khi xdc dinh muéi vo co trong dung dich, nguoi ta ti€n hanh xdc dinh
cation va anion roj suy ra mudi cdn tim.

Viéc xdc dinh cation vi anion 1ién hanh dgc 1ap véi nhau, tuy nhién c¢é mot
5O cation gy trd ngai cho viée xdc dinh anion va nguoc lai. Dé khic phuc g
ngal trén va tranh nham lan, cdn tién hanh xdc dinh cation va anion thco moét
trinh tr nhat dinh.

Qua trinh phan tich dinh tinh muéi vo co bao gém cdc dong téc:

- Nhan xét va thir m¢ dau.

- Tim cation.

- Tim anion.

I. NHAN XET VA THU M0 PAU

Trude khi ti€n hanh dinh tinh mét chét bao gior ciing nén thir md dau. Két
qua cua cdc nhan xét va dong tic thir ma ddu s& gidp cho ta du dodn v¢ thanh
phan cia chat thir.
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1. Nhan xét

Dung gidc quan nhan xét mau sic, mii ctia dung dich.

* Mau sdc:

- Duwa vao mau sic dung dich ¢6 thé cé du ki€n vé sur ¢6 mit clia mot so
cation va anion. Vi du bang 11.1.

Bing 11.1: Mdau sdc ciia cde ion ¢6 thé ¢é trong dung dich

Mau dung dich Cac ion ¢6 thé ¢6

Pé nau Dung dich 1od dac

Do cam Kali dicromat

Vang Fe*, dung dich iod lodng
Luc vang Dung dich nuée clo

Lam | Cu** trong nuéc, trong amoniac
| Tim Thuée tim KMnO,
i

- Néu dung dich goc ¢é6 mau thi xdc dinh cation ¢6 mau tuong ing trudc,
xdc dinh anion sau.

- Né&u dung dich goc khong ¢é mau thi tién hanh thir md dau.

Chi y: Khi nhan xét mau khéng nén khing dinh chic chin vi c6 thé mau 1a
do hén hop nhiéu mau tao nén.

* Mui: Khi dung dich ¢6 mot s& hop chét bay hoi ta ¢6 thé nhan thdy mii
cua dung dich.

Vi du: Dung dich ¢6 mii khai cia NH,: dung dich c¢6 NH,".

2. Thir md dau

2.1. Thir v6i natri hydroxyd

Dya vao mau tia tao thanh va kha ning hoa tan ciia né trong dung dich
NaOH du hay dung dich amoniac, ta c6 thé du dodn v€ su cé miit clta mat s6
1on trong dung dich.
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Bing 11.2: Mau sic va tinh tan ctia mot sé ion

Mau sic Tinh tan ciia tha Céc ion
cé mat |
Tan trong NaOH du va khéng tan trong| AP, Pb™
amoniac.
Toa trang =
Tan trong NaOH du va tan trong amoniac. Zn™
Khéng tan trong NaOH du va amoniac. Bi'*
! -
‘Tha luc nhat  |Chuyén sang nau ngoai khong khi, khong tan Fe'*
tronng NaOH du va amoniac.
. _ |
Taa xanh lam |Den lai khi dun néng, khong tan trong NaOH Cu™*
du, tan trong amoniac cho mau xanh lam dam.
Tha den Khong tan trong NaOH du va amoniac. Hg,™
Tua nau vang |Khéng tan trong NaOH du, tan trong amoniac. Ag*
Thanidu dé  {Khong tan trong NaOH du v amoniac. Fe’*
Khong tua Cation kim
loai kiém va
ascn

2.2. Thir véi natri carbonat

- Néu dung dich goc tac dung véi Na,CO, néu khong cé tha, xdc dinh
anion trude, xdc dinh cation nhém VI (NH,*, K*, Na*) sau.

- Néu dung dich géc tdc dung v6i Na,CO; ¢6 tha (trang, miu), ly tam téch
riéng phan tha va phin dung dich. Tia dem x4c dinh cation 5 nhém diu trudc,
phan dung dich xdc dinh cdc anion va cation nhém VI,
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I1. XAC PINH CAC CATION

Mot s6 déc tinh va thude thir clia cdce cation duoc the hién & bang 11.3.

Beng 11.3: Dde tinh va thude thir nhém cta cde cation

lon kali K*

! Ton natri Na®

[

thir nhom

Nhom Céc cation Thudc thu Pac tinh caa nhom
| phan nhom
" tich
I Ion bac Ag* HCI 2N { tring, tinh chat khac
lon chi Pb™ nhau trong NH,OH
lon thuy ngan (I) Hg>*
11 Ton bari Ba™ H,S0O, 2N { tring
Ion canxi Ca™
It lon nhom Al NaOH du 4 trdng tan trong
lon k&m Zn™ NaOH du
IV | Ton sat (II) Fe™ NaOH du + H,0, 4 mau
Ton sat (IT1) Fe'* + NH,Cl
Ion Bismut Bi**
\Y lon magne Mg™* NaOH du + H,O, Khong tao \p
lon déng Cu?* + NH,Cl
Jon thuy ngan (IT) Hg™*
VI Ton amoni NH,* Khéng ¢6 thude -

Cac budc tién hanh xdc dinh cdc cation tién hanh theo s¢ d6 11.1.
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v

Tuaa (2)

(Tim cation nhom II:

Ba”, Ca*™)

v

H,SO, 2N/ C,H,OH 70"

Dich loc (2)

Dung dich géc | | p| Tim NH,
Loai NH,*
—»| Tim K*, Na’
HCl1 2N Taa (1)
(Tim cation nhom I: Pb**, Hg’*, Ag*)
A 4
Dich loc (1)

NaOH 2N du + H,0,

v

Tua (3)

NH,OH dac du

v

Dich loc (3)
(Tim AP, Zn*")

v

Tha (4)

{Tim cation nhém IV')

NH,OH + NH,Cl du

v v
Dich loc (5) Tia (5)
(Tim Mg,") (Tim Fe™, Bi™")

v

Dich loc (4)

(Tim cation nhém'V)

i(NH4)2S
Tia (6)
HNO, 2N
v v
Dich loc (7) Taa (7)
(Tim Cu®*) (Tim Hg™)

Sodo 11.1: Xic dinh cation nhom I, 1, I, IV, V, VI trong dung dich goc
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III. XAC PINH CAC ANION

Mét s6 dac tinh va thudc thir clta cdc anion duge thé hién & bang 11.4.

Bang 11.4: Bde tinh va thude thit nhém cua cde anion

Ion bromua Br
lon iodua |

fon sulfua S
Ton nitrat NO*

Nhom Thuéc thix
phian Céc anion UU, DPac tinh cia nhom
, nhém
tich
I Ton clorua CI AgNO, {4 trang (trir NOy)

khoéng tan trong HNO,

11 Ion arsenat AsO" BaNQ, |V tring (trir HCO;)
lon arscnit AsO;™ tan trong HNO, 2N
lon phosphat PO,> AgNO, |4 mau
Ion hydrocarbonat HCO; tan trong HNO, 2N
Ton carbonat CO
HI1 lon sulfat SO,™ BaNO, |! tring khong tan
i i Ion sulfit SO, trong HNO; 2N
AgNO, | tring (SO, | phai dic)

Céc budc tién hanh xidc dinh cdc anion tién hanh theo so do 11.2.
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Dung dich goc ——p TIm NO,, NO;’

CH,COO
Ba(NO,),
Tua (1) |« »( Dich loc (1)
: HNO, HNO,
Tua —» | Tim §*
¢ h 4 pd
Dich loc Dung dich
Dung
dich goc ¢ i AgNO,
¢ Nuée
N sodé Tua (1)
s0dé - ¢ . (NI’L)ECO;{
¢ Tim AsQ,"
AsO PO ;-
Tim SO, o _y v
¢ Tim CI
H,S0, + Zn
Ly tdm

Dich loc (3)

v

Tim I', Br

Sodo 11.2. Xde dinh anion nhém 1, H, HI trong dung dich péc

IV.NHAN XET VE KET QUA

Sau khi phan tich xong, néu ¢é nhimg ché con nghi ngd thi ¢dn tfim cdich
thir lai:

- Céc ion tim thay ¢6 thé 6n tai déng thdi trong dung dich hay khong. Vi
du: fim thdy ca Ba™ va SO,*, Ag* va Cl'...

- D61 chiéu két qua tim duge véi cdc phan tng thir so bo.
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Tu lugng gia

* Tra I3i ngin cac cau hoi tir 1 - 3 bling cach dién tir hodic cum tir vao chd tréng:
1. Dua vao... {A)... tda tao thanh va kha nang... (B)... cGa nd trong kiém du hay
amoniac ta ¢6 thé du doan vé su cd mat clia mét so ion trong dung dich.

dinh... (B}... sau.

3. Dung dich géc tac dung v6i Na,CO, ¢é tha (trdng, mau). Phan tta dem xac dinh...
(A)... trude, phan dung dich xac dinh cac... {B)...

* Phan biét ding sai cho cac cau hoi tir 4 - 7 bing cach danh dau v vao cot b
cho cau dang, cot S cho céau sai:

a1 N&i dung p | s |

4 Dya vao mau sic dung dich cb thé cé du kién vé su cé mat cla
| mét s6 cation va anion.

5. Anion nhom 1l va nhém 1l déu tac két tha khong tan trong HNO,
v3i AgNO,.
8. Dua vao phan (ng cta dung dich v6i NaOH cé thé ¢6 biét chic

chan v& su cé mat cla mét sé cation va anion,

L7 Thudc thir chung cla cation nhém 1! va nhom 1V & NaOH du +
H,0O, + NH,CI.

* Chon cau tra I&i dang nhit cho cac cau hai tu 8 - 10 béng cach khoanh tron
vao chit cai dau cau duoc chon:

8. Theo anh (chi), khi cho dung dich géc tac dung vdi NaOH két tda tac thanh va tha
tan trong NaOH du, vay dung dich géc 6 thé chifa ion nao trong cac ion sau:
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A. lon AP D. lon Fe®

B. lon Fe* E. lon Ba®
C. lon Hg?*
9. Theo anh {chi), ion Bi** 14 cation thudc nhém nao trong cac nhém sau:
A. Nhém | D. Nhém 1v
B. Nhém Il E. Nhém v
C. Nhom Il

10. Theo anh (chi), ion Hg,™ taéc dung v8i NaOH cho tha. Tha cé mau nao trong cac
mau sau day:

A. Tda nau d@d D. Tha vang
B. Tha nau do E. Tda den
C. Tda trdng
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DAP AN

BAI 1: PAI CUGNG VE HOA HOC PHAN TICH PINH TINH

1. A. Thanh phan hod hec B. Tinh chéit dac trung
2. A. Phan tich udt C. Phan tich riéng biét
3. A. Phai dac hiéu C. Phai riéng biét

4.D 5.b 6.5 7.b
K. B 9.B 10. D

BAI 2: XAC PINH CAC CATION NHOM 1

. A. Ag,CrOd B. 2K*

2. A.Hg.Cl, B. NH,OH

3. A.Pbl. B. 2K*

4. A, HCHO B. 2Ag’

5. A. K&t tha tring B. H,S0, dac

6. b 7.D 8. S 9.b 10. S 1n.p
12.B 13.C 14. C 15.B

BAI 3: XAC PINH CAC CATION NHOM II

. A.Ba™ B. Ca™

2. AL Sulfat

3. A. Ethanol 70" B. D& két tua hon

4. A Ving B. NaOH 2N

5. A Acid acetic B. Acid vb co lodng
6.5 7.8 8.D 9.D (0. S 11.D
12.D 13.B 14.D 15. E

BAI 4: XAC PINH CAC CATION NHOM III

b, AL Aluminat B. Zincat

2. A.NaOH du B. NH,Cl

3. A. Bong hong B. (NH,),CO,
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t06

4.D 5.8 6. b 7.D
3. D 9.D 10. A

BAI 5: XAC PINH CAC CATION NHOM 1V

1. A. Amoni clorid B. Hydroperoxyd

2. A. Xanh tham (xanh ta-bun) B. Acid hydroclorid 2N
3. A. Oxy hod B. Bi'* thanh Bi**

4. A. Do B. Ether

5. A.Ben B. Acid nitric loding, néng
6.D 7.8 8. D 9.b 10. 8

12.C 13.D 14. C (5. B

BATI 6: XAC DINH CAC CATION NHOM V

L. A Amoni hydroxyd B. Hydrogen peroxyd
2. A. Khong két tua duge B. Lam giam sut phén ly
3. ALNH, B. Tao ra két tia

4. A. Két tinh maw tring B. Canh 4

5. A. Mau do B. Khong mau

60.b 7.8 8. B 9.5 10. S
12.C 13. A 14. B 15.D

BAI 7: XAC PINH CAC CATION NHOM VI

1. A. Thudc thie chung B. Cic nhdém con Jai
20 AUNHY C. Na*

3. A.Phan nhém 1: NH,", K* B. Phin nhém 2: Na*
4. A NH,' B. K"

5. A. K cho miu tim héng B. Na® cho mau viang
6.D 7.D 8. b 0. D 10. S
12.C 13. A 14. C D



BAI 8: XAC PINH CAC ANION NHOM I
B. 2H,0

A. |Ag(NH,),|Cl
2CT
. Pen
. Khong cho
. A.2MnSO,
S 7.D 8. b

P

!
2
3.
4.
5
6.

13. A 14.A 1I5.B

9.5
16. A

B. Br,

B. Khong tan

B. 51,

10. b

BAI 9: XAC PINH CAC ANION NHOM I1

1. A. Khi hydroarsenid
2. A, Acid nitric
A.Ton CO"
. Mau vang
. Tha triing
BaCl,

. 2MnSO,

. 3BaSO,
.S 10. S
15,8+ 16.5
20.D 22.B
27.D 28.E

e o
> B B P P

11.S
17. b
23.E

12.b
18. S
24.D

1. 12.

. AgNO,

. K&t taa

. Khi carbonic

. Khéng tan

. Dung dich HNO,

S0,

K,S0,

.2NO

13.8 14. S
19. D 20. B
25.E 26. A

WOWw W W W W W W

BAI 10: XAC PINH CAC ANION NHOM III

[. A.5NO;y

2. A.NH,

3. A. |Fe,(OH),(CH,COO),|"
4. D 5.5 6.5

7.D

B. 2Mn**

B: 4Zn0,”

B. 2H"

8.E 9.E 10.B
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BAI 11: XAC PINH CATION VA ANION TRONG DUNG DICH MUOI
vO CO

1. A. Mau B. Hoa tan

2. A. Anion B. Cation nhém VI

3. A. Cation 5 nhém ddu B. Anion va cation nhém VI
4. 3.8 6.5 7.5 8.D 9.D 10. E
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Chiu triich nhiém xudt bin
NGUYEN KHAC OANII
Bién tap
TRUUNG BUC HUNG
Bia
TRAN QUANG
K§ thuit vi tinh
THU YEN
Stra ban in
bUC HUNG
NGO THU NGAN



In 700 cudn, kho 17x24¢m tai Cong ty ¢6 phin in Cau Gidy. Quyvét dinh xudt ban so:
160 - 2007/CXB/450GT - 27/HN. 56 313/CXB cap ngiy 2/3/2007. In xong vd nop luu
chiéu quy 1112007,



BO GIAO TRINH XUAT BAN NAM 2007

W ~N O ;g kWM =

L

KHOI TRUGNG TRUNG HOC Y TE

. PHAN TiCH BINH TiNH

. PHAN TiCH BINH LUONG
. THUC VAT HOC

. HOADUQC - DUOC LY |

. HOADUGC - DUCC LY II
. HOA DUQC - DUQC LY Il
. DUQC LIEU

. KIEM NGHIEM THUGC

. BAO CHE 1

10. BAO CHE 2

11. QUAN LY DUGC

12. BAO QUAN THUOC VA DUNG CU Y TE
13. VIET VA DOC TEN THUOC

AT

G Phan tich dioh tich

T

15,000

Gia: 15.0004



	GIÁO TRÌNH PHÂN TÍCH ĐỊNH TÍNH
	MỤC LỤC
	BÀI MỞ ĐẦU
	BÀI 1. ĐẠI CƯƠNG VỀ HÓA HỌC PHÂN TÍCH ĐỊNH TÍNH
	BÀI 2. XÁC ĐỊNH CÁC CATION NHÓM I 
	BÀI 3. XÁC ĐỊNH CÁC CATION NHÓM II
	XÁC ĐỊNH CÁC CATION NHÓM BÀI 4. XÁC ĐỊNH CÁC CATION NHÓM III
	BÀI 5. XÁC ĐỊNH CÁC CATION NHÓM IV
	BÀI 6. XÁC ĐỊNH CÁC CATION NHÓM V
	XÁC ĐỊNH CÁC CATION NHÓM 7. XÁC ĐỊNH CÁC CATION NHÓM VI
	BÀI 8. XÁC ĐỊNH CÁC ANION NHÓM I
	BÀI 9. XÁC ĐỊNH CÁC ANION NHÓM II
	BÀI 10. XÁC ĐỊNH CÁC ANION NHÓM III
	BÀI 11. XÁC ĐỊNH CATION VÀ ANION TRONG DUNG DỊCH MUỐI VÔ CƠ
	ĐÁP ÁN
	TÀI LIỆU THAM KHẢO

