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Héa phan tich dinh tinh

Chejong |. PAI CUONG VE HOA PHAN TICH
PINH TINH

1. Muc dich.

1.1. X4c lap thanh phan.
lon, nguyén ti, phan tir cuia cac chat tan trong dung dich. Trong dé co:
- Ban chit vé co hoic hitu co caa chit da cho.

- Loai chét nao:
+ Acid.

+ Mubi.
+ Bazo.
+ Acid — Bazo (ludng tinh).
+ Phirc chét.
- Néu Ia chét hitu co thi thuéc nhém nao:
+ Ruou, da rugu, phenol.
+ Acid hitu co.
+ Ludng tinh.
+ Hop chat Diazo mang mau.
1.2. Phat hién.
- Cac dang xac dinh cua cation, anion tir don gian dén phic tap, phirc chat bén v.v...
- C4c nguyén t6 hoa hoc:
+ Nam trong bang hé thng tuan hoan cac nguyén t.
+ Chura xuat hién trong bang hé théng tuan hoan.
- C4c dang tidu phan khac nhau cua ciing mot nguyén té: Fe>*, Fe?*, [Fe(H20)6]°,
[Fe(CN)6]®", [Fe(CN)6]*, [Fe(SCN)e]®, ...
1.3. Tach hoic cé 1ap cac chat nham muc dich tinh ché.
- Tach cac cation trong cung mét nhém phan tich. Thi du: Ba2+, Sr2+, Ca2+, Mg2+.
- Tach céc anion trong cung mot nhom phan tich. Thidu: CI', Br, I'.
1.4. Nhan biét va dinh tinh.
- Dya vao cac biéu hién vat 1y, hoa hoc, hod Iy dic trung.

- Dya vao cé&c phan tng phan tich dac trung (c6 sir dung thude thir).
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2. Cac phojong phap phan tich dinh tinh

2.1. Phojong phap héa hoc

La phuong phap dinh tinh dya trén cac phan tng héa hoc. Phuong phap nay khong can
trang thiét bi phuce tap nén tiét kiém va dé thyc hién. Tuy nhién, né doi hoi thoi gian twong ddi
dai va lugng chat phan tich twong ddi 16n

2.2. Phojong phap vat ly — hoa ly
. La phuong phép phan tich dinh tinh dua trén cac tinh chat vat 1y va hoa Iy cia mau vat
can phan tich. Vi du cac phuong phap thuong dung la:
a. Phwong phdp soi tinh thé
Dung kinh hién vi dé phat hién céc tinh thé c6 mau sic va hinh dang dic trung ctia mot
hop chét. Chéng han, ion Na* tao tinh thé hinh mat nhin mau vang luc nhat véi thude thir Streng
b. Phuwong phdp so mau ngon lira

Dot cac hop chat dé bay hoi cua cac nguyén to trén ngon Itra dén gas khong mau roi quan
sat. Chang han, ngon Itra stronti cho mau dé son, kali mau tim, natri mau vang, bari mau luc nhat

c. Cac phwong phap dung cu

La cac phuong phap sir dung cac may thiét bi hoat dong theo nhiing nguyén ly xac dinh
dé phén tich dinh tinh. Vi dy: sac ki, quang phé phat xa, quang phd hip thy, huynh quang, cuc
phé

~ Céac phuong phap vat ly — hoa Iy c6 do nhay va d6 chinh xdc cao, nhung doi hoi trang
thi€t bi phtrc tap
2.3. Phan tich 016t va phan tich khé
a. Phén tich wot
La phuong phép dinh tinh dwoc tién hanh véi cac dung dich. Mau vat ran can kiém

nghiém phai dugc hoa tan trong nudce, trong acid hay trong dung dich cuong thuy hay trong céac
dung moi hitu co

b. Phén tich khé
Tién hanh phan tich véi cac chét ran hoic voi dung dich bang duong 161 kho. Chang han:
Thir mau ngon ltra

Diéu ché ngoc mau véi natri borat: ngoc mau lam la mudi cobalt, ngoc mau luc 1a muoi
crom

2.4. Phin tich riéng biét va phén tich h¢ thong
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a. Phédn tich riéng biét
La xéc dinh tryc tlep mot ion trong hén hop nhiéu ion bang mot phan ng dac hi¢u — phan
g chi xay ra véi riéng ion d6. Ta c6 thé lay tung phan dung dich phan tich dé thu riéng tung ion

d6 ma khong theo mot thir ty nhit dinh ndo. Ching han, xac dinh iod: trong dung dich ho tinh
bot, phan irng dac hi€u cho mau xanh

Thuyc té khong nhiéu ion c6 phan ung dac hi¢u. Do do phan tich riéng biét chi dugc su
dung trong su két hgp voi1 phén tich hé thong

b. Phén tich hé théng

La tién hanh x4c dinh ion theo mot thir ty nhat dinh. Trudce khi xac dinh mét ion phai loai
b6 hodc khoa ion can trd - 1a cac ion ¢ phan tng véi thude thir gidng nhu ion can tim.

Vi du: nguoi ta thuong dung amoni oxalate (NH4)2C204 dé dinh tinh Ca 2+ qua phan

.2 ! ,
ung Ca’t + (32042 CaC204 mau trang

Tuy nhién, Ba cling cho phan u:ng tuong tu, do d6 trude hét can phai loai ion nay (néu
¢6) khoi dung dich bang cromat trong méi trudng acid acetic

. ]
Ba?* + CrO4%~ “BaCrO4~ mau vang
bé phén tich h¢ thong mot hon hop ion nguoi ta thuong dung thuoc thtr nhom dé chia cac

ion thanh nhiéu nhom, mdi nhém cé thé chia thanh cac phan nhom rdi tach thanh ting ion riéng
biét dé xac dinh.

3. Piéu kién tién hanh cic phan wng dinh tinh

3.1. Cac loai phan &rng

a. Phin iing theo bén chdt héa hoc

- Phan rng hoa tan
- Phan tng két tia
- Phan tng trung hoa

- Phan tng tao chét bay hoi

> 1
Vidu: NH4* +OH™ 7 NH3 +H20
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- Phén tng oxy hoa khtr

- Phén ting tao phuc

, + - +
Vidu: Ag” +2NH3 ~ [Ag(NH3)2]
b. Phdn ung theo muc dich phén tich

- Phan tng tach: nham chia cac chét, cic ion thanh cic nhom nho hay dé tach riéng mat ion,
mot chat dung cho phan trng xac dinh

- PNhén ung dadc trung hay xac dinh: nham tim mot ion khi né da duoc co 1ap hoac khi con
trong hon hop

- Phan ng tao diéu kién cho tach va xac dinh nhu:
+ Phan trng khoa hay loai ion can tré
+ Phan (g m¢ khoa hodc pha phirc dé giai phong ion can tim

+ Phan tng diéu chinh pH moi trudng dé hoa tan, két tia hodc trung hoa chét can phan tich
3.2. P§ nhay va tinh dac trojng cia phan

ung a. Tinh ddc trung ciia phdn wng

- CO rét nhiéu phan g c6 thé thyc hién (hang chuc ngan), nhung chi c6 nhitng phan tng
dac trung méi c6 y nghia thuc tien trong phan tich dinh tinh.

- Phdn ung dic trung: la phan ung ma nho ching, trong nhitng diéu kién xac dinh cua
phong thi nghiém c06 thé xac dinh duogc lieu duy nhat trong dung dich, khi dang cé su hién dién
cua nhitng ion khac phét hién dugc nho vao:

+ Xuét hién mau sic dic trung.
+ C6 su két tua.
+ C6 su giai phong khi.

] ->
Thi du: SCN™ + Co?* 7 mau xanh sang cua cobalt.

] >
3SCN™ + Fe3™ 7 Fe(SCN)3 mau dé mau.
b. Pg nhay cia phdn ing:

- La lwong chat nho nhét ¢6 thé phat hién dugc bang phan tmg d6 trong nhitng diéu kién
xac dinh
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- Nguoi ta biéu thi d6 nhay cua phan itng bang mét so6 gia tri cé lién quan dén nhau do6 la:

‘ + D9 nhay tuyét dbi hay cuc tiéu phat hién: 12 lugng nho nhlat cua chét d6 (thuong tinh
bang mcg) trong mau dem thir dé ta co thé phét hién dugc né.

+ D nhay tuong d6i hay nong do té@ thiéu: 1a nong d6 nho nhat cua dung dich ma phan
ung con ¢ thé quan sat dugc (thuong tinh bang g/ml)

+ Do loang gisi han: la gid tri nghich dao cua nong do toi thieu. P& xéc dinh do lodng
gi6i han, nguoi ta cho thuc hién phan ang ¢ mét nong do xac dinh, sau do dung dung moi pha
lodng cho dén khi nao khong con xac dinh duge phan ang nira thi do 1a do pha lodng gidi han.

Phan tng phan tich cang nhay: néu cuc tiéu phét hién, ndng do tbi thiéu cang
nho va d¢ pha lodng gidi han cang 16n.
Vi du: phan tmg két tia xac dinh Na® bang thuéc thir Streng trong 6ng nghiém c6 do nhay

tuyét doi 1a 10mcg, nghla 1a phai co tbi thleu 10mcg Na® trong mau dem thir. Mat khac, dé quan
sat duoc 10 rang trong ong nghlem thi thé tich dung dich miu dem thir it nhét 14 0,5 ml. Vi vy do

nhay tuong ddi bang 2.10 5g Na™/ml.

Ciing phan Gmg d6 nhung thuc hién bang cach soi tinh thé duéi kinh hién vi thi thé tich
dung dich méu thir chi can 0,001ml, theo d6 do nhay twong ddi van Ia 2107 g Na*/ml (hay do
pha loang 1/50.000 lan) nhung d6 nhay tuyét doi s€ la 0,02 mcg (nhay hon 500 lan so v6i phan
ung trong ong nghi¢m)

Vidu cho théy dd nhay phu thudc cach thuc hién phan tng. Ngoai ra d§ nhay con chiu
anh hudng ctia nhiéu yéu to6 khac nhu nhiét do, néng do thuoc thir, sy c6 mat ion la,....

3.3. Phojong phép lam ting d¢ nhay caa phan &ng phan tich:

- Vi d nhay cua phan ¢ng lién quan dén cuc t1eu phat hién, nong do tbi thiéu va do pha
loéng gisi han tuc la lién quan dén nong d6 chat cuc tiéu cho nén viéc can lam 1a tap trung, lam
tang ndng do va nhiéu khi phai ¢ 1ap chat d6 dé phat hién cho duoc.

C6 thé 1am tiang d6 nhay caa phan &ng bang céc cach sau:

3.3.1. DUNg thudc thir c6 dé tinh khiét cao

Tinh khiét hoa hoc hoic tinh khiét quang hoc nham loai hét cac tap chat gay nhidu dén két
qua phan tich

3.3.2. Sir dung cac bign phap tdp trung lam giau chat:
+ Chung cit
+ Chiét ly

+ Két tua
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+ Hap phu
3.3.3. Thay déi diéu kién ciia phdn iing phan tich

Anh hejéng pH clia moi trojong: gia tri pH quan trong trong phan tich dinh tinh:

+ pH quyét dinh lwong phan Gng.

+ pH quyét dinh san pham phan tng.

Thi du: hdn hop phan tng ¢d I°, Br', CI” can lan luot tach timg thanh phan mot ra khoi
hdn hop.
] > T
I” (pH =5) I2 ~ (khi mau tim)
KMnO4 + Br™ (pH = 3) a Br2( khi mau nau)

CI' (pH = 1) 2 Clo (khi mau vang)

3.3.4. Che va gidi che cac ion (dung mdt ng):
Trong thyc hién phan tich (dung dich 1a hdn hop chat va ion) ¢6 chira nhiéu tap chat gay

nén nhitng phan tng phuy, ngan can phan ung chinh la phan tng phan tich ma ta can thyc hién,
gay nhiéu cho két qua phan tich. Khi d6 thudc thur:

+ Té&c dung vdi ca chat can phén tich va ca vai tap chat ~ 1am giam d6 nhay cta phan &ng phan tich.

+ Hoa tan mat san pham caa phan ang phan tich, lam mat mau dic trung.
+ Tao phirc chat bén anh hudng dén phét hién chat.

+ Xay ra oxy hoéa khur: 1am thay déi tinh trang caa chét can phan
tich. a. Che chin tac dung caia phan &ng phu:

+ Str dung mudi Sianur (CN”), Thiosianur (SCN"), florua (F"), phosphat PO43',
Thiosulfat (S203%") caa kim loai kidm va NHz ¥ 1am chét che vo co.

+ Sir dung Acid ascorbic, A.Tartric, acid oxalic, a. Salysilc hoic mudi kim loai
kiém cta ching: Complexon, ThioUrea, Ethylendiamin, diethyldithioCarbamat, Uniton
(2,3 di Mercapto Sulfonat Na) v.v... [am chat che hiru co.

- Phuong phép nay da duoc sir dung rong rdi trong hoé phén tich va hoé hoc ndéi chung.
Thi du:

.
Khi cho Co%* + 4SCN [Co(SCN)4] mau xanh cobalt dam. (1)
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. .2
Tap gay nhidu Fe3* + 3SCN™ 7 Fe(SCN)3 mau do méu. (2)

(1), (2) 7 mau két hop ndu sim ~ ngan can xé&c dinh Co?* Pé
ngan can tao mau dé Fe(SCN)3 cho FeS* tac dung trudc voi
+6F > [FeFe]”

P02~ FePO,

. )
+C204% 7 Fe(C204)3°
lam cho mau xanh cobalt [Co(SCN)4]2' thé hién that rd rang. -
Ciing c6 thé khir Fe3* vé Fe?*

] > N
Fe’* + SCN™™ Fe(SCN)2 khong mau ~ khdng gay nhidu cho xac dinh Co®*.

b. Giai che: Nhitng ion da duoc che dugc dung phan tng hod hoc dé dua vé trang thai tu
do dung hon la trang thai solvat (Hydrat).
- Cho ion bi che tac dung véi thude thir. Thude thir ndy tao véi cac phéi tir (Ligand) caa
phirc chat che mot phie chat khac bén hon két qua 1a mot ion dugc giai phong.
Thi du:
24 i . 2 . T 2> g2+
Che Ni“" + 4CN [Ni(CN)4]®= — giai che 2Ag" + [Ni(CN)4] 2[Ag(CN)2] + Ni“" tu do.
Che Fe?* +6CN"_~ [Fe(CN)e]* — giai che 3Hg" + [Fe(CN)s]* ~ 3[Hg(CN)2] + Fe?* tu do.
Che Be?* + 4F 7 [BeF4]> — giai che [BeF4]% + 2Ba®" ~ 2BaF + Be?" ty do.
Che Ti** +6F 7 [TiFg]> — giai che 2[TiFg]> + 3Be?" ~ 3[BeF4]% + 2Ti*" tu do.
3.4. Thube thir: (Reactive).
- Thuéc thir 13 cong cu sic bén caa ngudi 1am thi nghiém hoa hoc:
+ Pé xé&c dinh nhan biét cac chat, thanh phan hoa hoc cua ching.

+ Dé xé4c dinh ciu tao cua cac hop chat can phan tich.
a. Phan loai thuoc thir:

Theo do tinh khiét co6 cac loai sau

Ham lojong chit chinh [ Ham lejong tap
K3 thuat Technical 0,99 0,01 (109
Tinh khiét Pure 0,999 0,001 (10°%)
Tinh khiét phan tich | Analytical pure (PA) 0,9999 0,0001 (10'4)
Tinh khiét hoa hoc Chenical pure (CP) 0,99999 0,00001 (10'5)
Tinh khiét quang hoc | Speetrel pure SP 0,999999 100
Tinh khiét ban dan Semi condutor — P SCP | 0,999999999 107
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Phan loai thudc thir theo tic dung phén tich gdm cac loai:

- Thude thir chon loc:

Phan tng v&i mot s ¢o han cac ion riéng biét, cac ion nay doi khi khdng ciing mét nhom
phén tich v4i nhau.

- Thude thir nhom:

Phan &g véi tat ca ion trong nhdm phan tich.

- Thudc thir dic hiéu hay thudc thir riéng

La thudc thir chi cho phan tng dic hiéu véi mot ion hodc mot chat. Vi du hd tinh bot chi
cho mau xanh vai iod

- Mot s6 thudce thir dic dung (di dugc thuc tién phan tich cdng nhan) dugc mang tén tac
gia cua chang.

Thi du: thudc thir Tsugaev véi Ni%* I3 dimethyl Glyoxin. Thude thir Nestler 1a dung dich
kiém cua K2[Hgla]. Thudc thir Streng - Magne Uranyl Acetat.

b. Yéu cau dédi véi thube thir:
Phai tinh khiét, nhay va dic hiéu

Do tinh khiét 14 yéu cau quan trong nhat. Cac thudc thir hoa hoc xép theo do tinh khiét
tang dan nhu sau:

Loai k¥ thuat thuong dung 1am nguyén liéu ban dau
Loai tinh khiét dé thir nghiém héa hoc ndi chung
Loai tinh khiét dé phan tich

Loai tinh khiét hoa hoc dé lam chat chuan

Loai tinh khiét quang hoc ding trong phéan tich quang phé

4. Cac nhém phan tich.
- Trong phan tich dinh tinh cac chét vo co, ngudi ta chii yéu st dung chéat dung dich
muodi, acid bazo hoa tan trong dung mdi Ia nudc, trong trang thai dién ly.

Do vay: phan tich hoa hoc dung dich nudc cua cac chat dién ly duoc gidi han & phép xac
dinh cac ion riéng biét (cation va anion) chur khong phai la xac dinh nguyén t6 hoac cac hop
chat cua chdng.

Phan tich dinh tinh cation:
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D€ phén tich dinh tinh cac cation ngudi ta c6 thé dung duong 161 phén tich riéng biét hay
phan tich h¢ thong, thong thuong la két hop ca 2 cach nay.

C6 2 duodng 16i chii yéu dé phan tich hé thdng cac cation 1a dudng 16i theo phuong phap
dung H2S va duong 16i theo phuong phap acid-base.

Puong 16i theo phuong phap ding H2S dua trén sy khac nhau vé do tan ciia nhiéu sulfid
kim loai dé tach cac cation thanh 5 nhom. Duong 16i nay kha chat ché cho két qua chinh xac,
phat hién tri¢t d€ cac cation ké ca khi ching nam trong phtrc. Tuy nhién, nhugc diém cua n6 la
H2S c6 mui khé chiu, rat doc hai va trong qua trinh phan tich gip nhiéu dung dich keo cua S rat
kho xir 1y. Vi thé ngay nay phuong phap nay hau nhu khong con sir dung nita

Puong 16i theo phwong phap acid base chu yéu dya trén kha ning tao tia, phuc chat véi
cac acid — base nhu HC1, H2SO4, NaOH, NH40H.

Sy hinh thanh 6 nhom cation theo phuong phap acid — base nhu sau:

Nhdém cation Cation

I Ag+1 Pb2+1 ng 2+

I Ba’*, ca®?

1 zn?* ARt

IV Fe?t, Fe3*, Bi®*

Vv M92+, Cu 2+' Hg 2+
VI K* Na™ NHa.

Phéan tich dinh tinh anion
Trong gido trinh nay, so6 anion dugc quan tam dugc chia thanh 3 nhom:

Nhdém anion Anion

| Cr,Br, I, s
I AsO4> . AsO3%", PO4", CO3%

1 S03%", S04%°

Sy phan chia ion thanh cac nhom phan tich chung to ¢ mbi lién hé gitra su phan nhém
c4c ion véi tinh chat caa cac nguyén té trong hé thong tudn hoan Mendeleev nhung day khéng
phai 1a nhitng mi lién hé truc tiép ma 1a mot mdi lién hé logic, hé qua cua nhirng hoat dong thuc
tién cua loai ngudi trong linh vuc nay.
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SO PO PHAN TiCH 6 NHOM CATION

Mau hdn hop

+HClI loédng Phan tich cation
4 nhom VI riéng
A4 A 4
Két taa nhém | Dung dich nhom II, 111, IV
l il + H2S04 loang, loc
Phan tich theo so dd An b
; . +con hodc aceton -
cation nhom | i Két tiia BaSO4
Két tia CaSO4
Dung dich nhom 111, IV, V
+NaOH du
A 4
Y v
Dung dich chtra nhém II1:
AlOy", Zn0y% Két tia nhém IV, V
l + NH40H dac, NH4Cl
Y X
Phan tich theo so dd il l
cation nhém 111 p )
Két tia nhom IV Dung dich phttc nhém V

Phan tich theo so d6 Phan tich theo so dd
cation nhém 1V cation nhém V

10
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5. Cac ky thuat co ban trong thuc hanh héoa phan tich dinh tinh
V1 phai sir dung nhitng thé tich dung dich kh& nho, sinh vién can phai lam:
- K§ Iudng.
- Sach sé& (6ng hat nao dé vao dung lo ndy, dirng bo gidy bira bai trén mat ban).
- Ly thm va rira that ki két tua , khong dé 1an céc cation cia cac nhom sau.

5.1. Cach lam tua
5.1.1. The dé acid trieéc khi thém thuéc that.

Thur bang gidy quy xem do acid cua dung dich c6 dung nhu trong séch day hay
khong. Neu phan ung phai dugc thyc hién ¢ mai truong acid, giay quy phai do. Trong
truong hop méi truong co tinh baz, giay quy phai xanh.

C6 rét nhiéu truong hop ta khdng tia duoc vi d6 acid khdng ding nhu trong 1oi
dan

5.1.2. Thém thudc thik tieng giot mét va theo ding sé giot ddn trong séch.
5.1.3. Ldc magnh sau méi lan thém mét giot thudc thii:

Pé cho dung dich va thudc thir dugc tron déu, xong dot taa ling xudng rdi hiy
thém mot giot thudc thir méi (ngoai trir trudng hop can phan cach thude thir v6i dung dich
khdng cho tron 1an nhau, s& c6 loi din riéng). Nén luu y dung dé thudc thtr dinh & thanh
ong nghiém Vi voi phuong phap ban vi phan tich, s6 lwong thude thir dinh d6 nhiéu khi rat
dang ké.

5.1.4. Phdi lam tiza hoan toan mgt ion truéc khi qua ion mét nhom khéac

Muén vay sau khi thém thuoc thw, dem ly tam roi thém mot giot thudc thir vao
nude ly tam. Neu thay con tua tic la ta chua cho du thuoc thu. Khi ay phai thém thuoc
thar, dem ly tdm roi thir tré lai cho t6i khi khdng con tia mai thoi.

5.2. Cach hut ly tAm & phia trén chét tia

L4y mot 6ng hat, bép chat nat cao su, dwa dau dng vao trong dung dich, cach mit
chat tua do vai mm, budng tir tir && muc nuéc dang 1én. Lam nhu thé hai ba lan cho dén
khi ndo hit hét nudc ly thm méi thoi. Nén tranh dimg phai tia. Nudc ly tam nay s& duoc
dua qua mot dng nghiém khac dé tim cac cation khac.

5.3. Cach rira két tia
Thém moét it nude (5 — 10giot) (hodc dung dich rua khi c6 1o dén riéng). Lic manh

cho tua tach khoi day dng nghiém va hoa déu trong nudc. Pem ly tam, hdt nude ly tam ra.
Nudc ndy cé thé bo di hoic giir lai dé tim ion khac tuy theo 1o dan.

5.4. Cach hoa tan chit két tia
Thém tir tr acid (hoac baz). Lac manh sau mdi giot. BM (Bain Marie) néu can.
Thém tr tr nhu the cho dén khi tan hét chat tia méi thdi. Nén nhé dung nén dung du acid
(hoac baz) c6 thé cd hai cho cac phan (rng sau nay.
11
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5.5. Cach dun ong nghi¢m

Phan 16n cac phan ng can dun nong déu dugc dun cach thuy (BM). Nhu vay tranh
duogc viée dung dich trong ng nghiém c6 thé ban ra ngoai nguy hiém.

Néu can dun can mot lrong nhé dung dich (5 - 15 giot) co thé dé trong dng nghiém
ma dun, khi dun dé cach xa ngon lira vira dun vira lac.

Néu can dun can mot lwong tuong dbi nhiéu dung dich (2 — 5ml) nén dung chén
chung dé trén ngon lira den gaz c6 ludi ngan, cling vira dun vira lac hodc dung dua quay de
tranh dung dich ban ra ngoai, nhat Ia lic gan can.

Nén nho, khi lay chén chung hay 6ng nghiém ra khoi ngon Itra, chén chung hay
bng nghiém van con da nong dé tiép tuc lam bay hoi dung dich. Can luu y diéu nay khi cé
101 din “khéng duoc dun téi khd”. BEy s6 luong dang ké dung dich dinh trén chén chung,
phai trang cho sach.

5.6. Cach quan sat miu phan tng.

Quan sat mau sic, nhin trén nén trang.

‘ Quan sat mau trang hoac quan sat mot dung dich c6 it taa, chi thiy duc: nhin trén
nén den.

Quan st mau cia khi bdc I&n: nhin theo tryc ong tir trén xuong dudi, dit éng
nghi¢m thang dung trén nén trang. Can than Iy ra khoi lira truéc khi quan sat dé dung
dich khoi ban vao mat.

5.7. Chu y cach dung may ly tam

May ly tam khi quay phai chua 2 bng nghiém dat trong 2 dng d6i xtng, cac ong ay
phai co trong luong gan bang nhau dé may duoc can bang. Néu khdng, may s& rung manh
khi quay va rit mau hu.

~Vivay néu chi c6 mdt nguoi ding may thi nh¢ dat thém mot ong nghiém chira mot
the tich nude bang the tich dung dich trong ong nghiém phai ly tam. Tot nhat la doi mot
nguoi ban dé hai nguoi dung may mot luot.

Bit dau quay tur tir. Neu thay may rung manh, ngimg quay tic khéc, xem lai coi hai
6ng nghiém nam trong hai ng ddi xing c6 khdi hrong bang nhau hay khang.

Khi ngirng, budng tay cho may ngung quay tir tir. Ngimg gap 6ng nghiém c6 thé
bay ra ngoai

Trude khi quay can kiém soat cac con dc gin may ly tdm vao ban c6 long khong,
néu c6, nho nhan vién trong phong siét chat lai. Sinh vién phai luu y quay theo chiéu miii
tén vé trén rnay ly tam (chleu clia tay quay) dé tranh sy ndi 1ong con dc s& lam vang céac
6ng ra ngoai rat nguy hiém

Thuong chi quay do 30 — 40 vong la nudc ¢ trén da trong. Riéng truong hop céac
hidroxid va sunfur khi méi trdm hién lan dau (chua rira) doi hoi mot thoi gian quay lau
hon tir 2 dén 5 1an. Nén chiu kho quay kha lau dé tat ca tram hién ling xudng dudi.
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Héa phan tich dinh tinh

Choyong I1. PHAN TICH DPINH TiNH THEO NHOM
BAI 1: CATION NHOM I (Ag*, Pb2*, Hgo?)

A. PAC TiNH CHUNG CUA CATION NHOM 1.

1. Thubc thir nhém.

Nhom I ¢ kha ning tao két tiia véi hau hét cac acid (trir HNO3). Tuy nhién, chi c6 HCI
2N thi tao két tiia voi nhom nay ma khong tao tiia véi cation nhém khac. Vi thé, HCI chinh
14 thubc thir dé tach cac cation ctia nhom I ra khoi cac cation khac.

Tir cac mudi két tia ndy, ta lai tach chung ra va nhan biét chiing bang cac phan ung dic
trung cua chung

2. Phan &rng nhém
-Ag" +HCI K AgCl (tua tring) + H*
AgCl tan trong dung dich NH40H do tao phtrc [Ag(NHg)z]+ CI
Khi acid héa dung dich [Ag(NH3)2]" CI” thi két tua AgCl xuét hién tré lai

] > 1
[Ag(NH3)2]" CI" + 2HNO3 ~ AgCI™ + 2NH4NO3

- ,
- Pb%* + 2HCI ” PbCly (tia tréng) + 2H"
PbCI2 khong tan trong dung dich NH40H

Do tan ctia mubi PbCl2 phu thudc rat nhiéu vao nhiét do (tan trong nudc nong)
nén c6 thé tach PbCl2 ra khoi AgCl va Hg2oCl2 bang nude nong

- ng2+ +2HCI 2 ngdz(tﬁa tring) + 2H"
Hg2Cl2 tao két tia den khi tac dung v&i dung dich NH40H do

-> I
Hg2Cl2 + 2 NH4OH = CIHgNH2  (trang) + Hg (den) +
2H20 3. Phan wng dac trojng.

\/
0’0

Vi KI

Ag+ +1 E Agl l (vang nhat), khong tan trong cac acid va dung dich NH4OH
P2t +21" 7 Pblz l (vang), tia tan khi dun néng va tan trong thudc thir KI dur
Tua tan trong KI du: Pbl2 + 2 I’ [Pbl4]2' (tan, khdng mau)

ng2+ +2 1" > Hgolz ~ vang xanh, ¢ thé nhan biét ng2+ nho két tiia mau vang xanh ciia

Hgzl2 trén nén vang cia cac tiia Agl, Pbl2

13



Hoa phan tich dinh tinh

X3

o

Khi KI dur: Hgzlz + 2 1" > [Hgla]> + Hg
Vi HpSO4 lodng

> 1,
Pb%* + H2SO4 ~ PbSO4 ~ tréng + 2 HY

Tua khong tan trong céch acid loang, nhung tan trong acid H2SO4 dac, HCI dac
va NaOH dac

Ag+ va ng2+ chi tao dugc két tia véi SO42- khi ndng d6 cua chiing twong dbi 16n
V6i NH40H
Ag+ + NH40H 2 AgzOl den (sau d6 tan trong NH4OH du) + 2 NH4+ + H20 Ag0 +
ANH40H 72 [Ag(NH3)2]OH + 3H20
Pb* + 2NH40H 7 Pb(OH)2 + 2NH4"
2Hg2(NO3)2 + 4ANH40H = [NH2Hg20O]NO3 l tring + 2Hgl den + 3NH4NO3
Vi Nap;CO3
2Ag* + CO3% > AngOgl tring
Pb2* + CO32 PbCO3 tring
Hg2?" + coZ” ngCO3l
Hg2CO3  HgO + Hglden + COzT
Véi KpCrOy
2Ag* + croi2” Ag2CrO4 Yo gach

Hg2?" + Cro4% ~ HgaCroa™ dé

Pb?* + Cro4>~ ~ PbCrO4 vang, khong tan trong CH3COOH lodng va NH40H, nhung tan
trong NaOH hodc HNO3

Vi dung dich H2S

Ag"t  +S7> AgeS! den
Hge™ +S%> HgSt den+

Hg Pb®* +S“>PbS ! den

14



Hoa phan tich dinh tinh
4. So’ do phan tich cation nhém 1

Cho mau dung dich chita hon hop cac cation. Ta dung thu6c7 thir nhom 1 dé tach
nhom 1 ra khoi cdc nhém con lai. Sau do6 tién hanh phan tich tua, dé xac dinh cac cation
trong nhom 1

Dung dich mau

\lf + HCl loéng, loc

v

Két tua 1 Phan dich loc 1

l + nudc cat, dun so1 — loc nong

v l

Phén dich loc Phén rén
¢ \l' + dd NH40H, loc
Thtr phan tng dac v 2
trung Pb2+ Tua hoa den Dich loc
Phat hién + HNO3 xuit hién tia
2+

Hg2 trang. Phat hién Ag*

BAI TAP BAI 1
1.1/. Hay hoan thanh cac phuong trinh phan ung va néu hién tugng

1. AgNO3 + NaBr

2. Hg2(NO3)2 + KI

3. Pb(NO3)2 + H2SO4
15



Hoa phan tich dinh tinh

4. Pb(CH3CO0O0)2 + K2CrO4
S
5. Hg2(NO3)2 + K2CrO4

6. AgNO3 + NH40H

1.2/. Cho 4 dung dich AgNO3,, ng(NOs)z Pb(NO3)2 , NaNO3 chira trong 4 lo dung
dich mat nhan. Trinh bay cach nhan biét cic lo héa chat trén bang mot thude thir,

1.3/. Khi dung NH4OH dé hoa tan hdn hop AgCl, PbClz, Hg2Clo. Chat nao sé tan.
1.4/. Khi dun néng hén hop AgCl, PbClz, Hg2Cl2 véi nude thi chit nio s& tan.

1.5/. Trong so dd phan tich cation nhom 1, lam thé nao dé xac dinh trong dich loc 1 con du
cation nhdm 1 hay khéng?

1.6/. Cho dung dich chtra hdn hop cation nhiéu nhém. Trinh bay cach dinh tinh cac cation
nhom 1 trong dung dich do

1.7/. Cho dung dich chi chira cac cation nhém 1. Trinh bay cach dinh tinh céc cation trong
nhom do.

16



Hoa phan tich dinh tinh

B. THUC HANH PHAN TiCH CATION NHOM 1.

1.Dung cu - Hoéa chit thi nghiém:

Dung cu
Ong nghiém 20 cai
Cdc thay tinh
Giy loc

Héa chit

Dung dich miu Ag*, Pb%*
HCI 2N K2CrOs4 0,5N
NH40H 2N Na2CO3 2N

2. Phén thir nghiém chung:

l ng 2+

Ong nho giot biia thuy tinh
Phéu loc Bép dun
Binh nuéc cat
NaOH 2N KI 2N
H2SO4 2N CH3COOH 2N

Thuce hién

Quan sat hién tojong

Thue té

Ly thuyét

Giai thich

2.1. Véi thube thir nhém

211 Ag"

al. 3gi dd Ag" + 3gi HCI 2N.
Quan sat

b/. Sau d6 nho tur tir NH40H vao
dng nghiém trén dén khi taa tan.
Quan sat dung dich

2.1.2. Pb%*

a/. 3 gi dd Pb%* + 3gi HCI 2N.
Quan sat

b/. Sau d6 nho khoang 1ml
NH40H vao 6ng nghiém trén.
Quan sat tua tan hay khéng

c/. Lap lai thi nghi¢m a. Sau do
thém 1 ml nude cat rdi dun nong
6ng nghiém. Quan sat

2.1.3. Hg?"

a/. 3 gi dd Hg2?* + 3 gi HCI 2N.

Quan sat
b/. Sau d6 nhé 1ml NH40H vao
ong nghiém trén. Quan sat

2.2. Véi thube thir tirng cation
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2.2.1. Phan ung dic trojng cua Ag+

a/. 5gi dd Ag" + 5 gi KI. Quan sat
Sau d6 cho thém 1mIl NH40H
vao. Quan st tia tan hay khong

b/. 5gi dd Ag™ + 5 gi K2CrOg

c/. 5gi dd Ag* + 5 gi Na2CO3

d/. 5gidd Ag™ + 2 gi NH4OH.
Quan sat. Sau d6 thém NH40H
deén du

2.2.2. Phan ung dac trojng ciua Pb-*

a/. 2 gi dd Pb%* +2 gi KI. Quan sat

b/. Sau d6 thém 1-4 ml Kl vao
ong nghiém trén dén khi tua tan.
Quan sat mau dung dich

c¢/. Lap lai thi nghiém a. Sau do
thém 1ml nudc, dun nong

d/. 2 gi dd Pb?* + 2 giot KoCrO4

e/. Sau d6 cho thém CH3COOH
vao dng nghiém trén. Quan sat

f/. Lap lai thi nghiém d. Sau do
cho thém NaOH vao dén khi tua
tan. Quan sat mau dung dich

g/. 5gi dd Pb2* + 5gi HoS04 2N

h/. 5gi dd Pb** + 5 gi NaxCO3

2.2.3. Phan ing dic trojng cia Hg22+

a/. 5gi dd Hg22" + 5gi NH40H

b/. 5gi dd Hg2?" + 5gi KI 2N.
Quan sat. ’
Sau d6 thém KI dén du, quan sat

¢/. 5gi Hg2?" + 5gi KoCrOg4 0,5N

d/. 5gi dd Hg2%* + 5gi NapCO3 2N

Cha y: méi thi nghiém Lip lai 3 1an
3. Phén thir nghiém phat hién ion trong miu
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Hoa phan tich dinh tinh
M&i nhém nhidn mot miu dung dich d3 dugc ma héa tir giang vién. Sau d6 tién
hanh phan tich theo so dd phan tich cation nhom 1 dé xac dinh c6 nhitng cation nhom 1
nao trong mau do.

Luu y khi thyc hi¢n phan tich theo so d: Khi cho HCI vao dé két tiia nhom 1, phai
chic chin rang lwong HCI cho vao da lam két tia hoan toan cation nhém 1. Kiém tra bang
cach thém vai giot HCI vao phan dich loc 1, néu vin con tua thi tién hanh loc tiép, dén khi
nao dich loc 1 khong con tao tia voi HCI thi méi bat dau thuc hién phan tich tiép theo.
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BAI 2: CATION NHOM I (Ba2+, Ca2+)

A. PAC TINH CHUNG CUA CATION NHOM ||

1.Thudc thir nhém

Nhom 11 str dung thudce thir nhdm 1a H2SO4 2N tao két tia mau trang.

2. Phan @wng nhom.

> . ,
Ba?* + H2S04 ~ BaSO4l két taa tring + 2H™
Két taa rat bén dugc stir dung dé dinh hrong BaZt va
] >
S04%- Ca®t + H2S04 ~ CasO4l + 2H"

CaS0y4 c6 tich s tan tuong ddi 16n, nén s& khong tao két tia khi ndng do cac ion
thip, vi vay phai cho thém aceton hoac con vao méi xuét hién két tiia keo mau trang.

3. Phan wng ciia cation véi cac thude thir dic troyng.
* Jon Ba®*

Ba’" + KoCrOg K BaCrO44 (vang) + 2K™

Két taa ndy khong tan trong NaOH 2N va CH3COOH 2N (phan biét véi

Pb2*) - Phan tmg Voller
Ba’* + H2S04 —KMNO____, BaSO4 : (mau hong ngam KMnOa) +
2H" Sau d6 dung H202 khir KMnO4: mAt mau tim
KMnO4 + H202 + H2S04 2 K2S04 + MnSO4 + O2 + H20
Nhung taa BaSO4 (ngdim KMnO4) van giit lai mau hong.

- Ba’®* + Na2CO3 ~ BaCOs 4 tréng + 2Na*

- Ba®" + (NH4)2C204 ~ BaCo04 ~ tréng + 2NH4"
BaC204 tan trong CH3COOH

* lon Ca2+

1,
ca’t + (NH2)2C204 > CaC204 (trang) + 2NHgs .
Két tiia bén khong tan trong CH3COOH 2N nhung tan trong HNO3, HCI,
H2SO4 2N (phén biét vdi BaC204)
Puoc str dung Iam phan tng dinh lugng Ca2+, C20s4 .

> ,
Ca?* + Na2CO3 CaCO3 (tring) + 2Na*

4. So' d6 phén tich cation nhém 2
Tir dung dich mau ban dau, sau khi phan tich cation nhém 1, ldy phan dich loc 1
20



Hoa phan tich dinh tinh

(trong so dd phéan tich cation nhom 1) chira cac cation nhom 2, 3, 4, 5, 6 ta tiép tuc phan

tich cation nhdm 2

Dung dich cation 2,3,4,5,6

+ H2SO4 loéng, loc

v

Dich loc 2

+ aceton hodc con 701

Tua tring

Tua keo tring

Phat hién
2+

Ca

BAI TAP BAI 2

Phét hién
2+
Ba

2.1. Hoan thanh cac phuong trinh phan trng va néu hi¢n tugng

1. BaClz + H2S04 > 2. Ba(NO3)2 + K2CrOs -

3. CaCl2 + Na2COs3 »> 4. Ca(NOs3)2 + (NH4)2C204 »>

2.2. Hay giai thich vi sao c6 thé dung ammoni oxalate trong méi trudng acid acetic dé dinh

tinh Ca®* trong dung dich

2.3. C6 thé dimg K2CrO4 trong kiém dé dinh tinh Ba?" trong dung dich hay khong? Giai

thich.

2.4. Hay néu vai tro cua nudc oxy gia trong phan tng Voller
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Hoa phan tich dinh tinh

B. THUC HANH PHAN TiCH CATION NHOM 2

1.Dung cu - Hoéa chit thi nghiém:

Dung cu
Ong nghiém 20 cai
Phéu loc

Héa chiat

Dung dich mau Ba2+ , Ca2+

HCI 2N H2SO4 2N

CH3COOH 2N KMnO4 0,1N

2. Phan thir nghiém chung

Ong nho giot biia thuy tinh

Gidy loc Binh nudc ct

(NH4)2C204 2N.

0
Ethanol 70 K2CrO4 0,IN
H202 30% Na2CO3 2N

Phan thyc hién

Quan sat hién tojong

Thuye té Ly thuyét

Giai thich

2.1. Vi thude thir nhom 11

al. 5gi Ba°" + 5gi H2SO4 2N

b/. 5gi Ca®* + 5gi H2S04 2N. Quan sét
Sau d6 cho thém 5 gi con. Quan sat

2.2. Vi thudc thir tirng cation

2.2.1, Cation Ba®*

a/. 5gi dd Ba®" + thém 5 gi KoCrO4

b/. Sau d6 thém 1ml CH3COOH vao éng
nghiém trén. Quan sat

c¢/. Lap lai thi nghiém a. Sau d6 thém 1ml
NaOH vao ong nghiém. Quan sat

d/.ﬂ 5gi dd Ba2+ + 2gi KMnO4, 5gi H2SO4 2N
bé yén 10 phut. Sau d6 thg“em tur tir tirng giot
H202 dén khi dd trong sudt. Quan sat tua

el. 5gi dd Ba®" + 5 gi Na2CO3

222 Cation Ca?t

al. 5gi dd ion Ca®t +5 gi (NH4)2C204 . Quan
sat. Sau d6 thém 1 ml CH3COOH. Quan sat

b/. 5gi dd Ca?* vao 6ng nghiém + 5 gi NapCO3

Ch0 y: mdi thi nghiém Lip lai 3 1an

3. Phin thir nghiém phat hién ion trong miu
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Hoa phan tich dinh tinh
M&i nhém nhin mot miu dung dich d3 dugc ma héa tir giang vién. Sau d6 tién
hanh phan tich theo so dd phén tich cation nhém 2 dé xac dinh c6 nhitng cation nhom 2
nao trong mau do.

Luu ¥ khi thyc hién phan tich theo so db: dé tranh nham 13n khi phén tich xac dinh
Ca2+, phai kiém tra dich loc 2 voi H2SO4 dé ¢am bao Ba2'da duoc tua hoan toan
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BAI 3: CATION NHOM I1I1 (Zn2+, AI3+)

A. PAC TINH CHUNG CUA CATION NHOM I11.

1. Thubc thir nhém.

Cation nhém 111 sir dung thudc thir nhém 12 NaOH 2N lay lwong du. Nhom 3 & tan
trong dung dich, cac cation nhom 4,5 s€ tao két tua hydroxyt. Tur d6 tach nhom 3 ra khoi
cac nhom con lai

2. Phan @wng nhom.

-Zn®* 4+ 2NaOH >  Zn(OH)2| trfng + 2Na'

-APY 4 3NaOH >  AI(OH)3| trfng + 3Na'
Khi 1ay du luong NaOH 2N

S
-Zn(OH)2 + 2NaOHdy Na2ZnO2 (tan) + 2H20

- Al(OH)3 + NaOHgy - NaAlO2 (tan) + 2H20
Céc chit Na2ZnO2 va NaAlO2 tao tia Zn(OH)2 va Al(OH)3 trong méi truong acid

yéu (vi du NH4CI). Néu cho thém NH4OH du thi tia Zn(OH)2 sé& tan, con Al(OH)3
khong tan.

3. Cac phan t&ng dac trojng.
* lon Zn?*
- Phuong phap cua Montequi:
Dung dung dich ammoni thuy ngan thiocyanua (NH4)2[Hg(SCN)4] (hay con goi la
Montequi A), véi dur}g dich Cu * (Montequi B) c6 thé nhan biét duoc sy ¢6 mit cia
Zn* do tao thanh két tiia mau tim
> il
Zn?* + Cu* + 2(NH4)2[Hg(SCN)4] ~ Zn[Hg(SCN)4].Cu[Hg(SCN)4]~ + 4NH4"
~Zn?t 4 (NH4)2S > ZnS  juine  + oNH
Két tiia nay tan trong acid vo co, nhung khong tan trong CH3COOH va NaOH
-Zn+  + Na2COs - 2ZnCOs |tring + 2Na+

-Zn2+ +  4ANH4sOH > 2Zn(OH)}2 | tring +4H20
Khi NH40H du, tia tan, tao dung dich trong sudt:

> ]
Zn(OH)2 + 4NH40H ~ [Zn(NH3)4]?" +2 OH™ +

4H20 * lon AI*
- Dung thudc thir Aluminon

Aluminon 1& mudi triammoni cta acid aurin tricacboxylic, thuong duoc ding dé
nhan biét sy c6 mat cua A13+. Tuy nhién, aluminon khong phai la thudc thtr dic hiéu cua
AI3+, Vi no cling co thé tao két tua vdi mot s cation khac nhu Ca2+, Be2+, Fe3+,. ..
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Phén tng hinh thanh két tia bong do & pH = 4 — 6 (t6i wu 1a pH = 4), nhiét d 80-100°C

S
-2ARY 4+ 3(NHg)2S + 6H20 2AI(OH)3 | +6NHs4 T +3H2S
ARY chi tao tia voi % trong mdi truong trung tinh hoic kiém yéu, trong méi trudng
acid n6 khong tao tua

- , ,
“APY 4+ 3 NH40H AI(OH)3! Két taa keo tring + 3 NH4
Két tiia nay khong tan trong NH4OH du

- . . T
S2AT 4+ 3NapCOz + 3H20 2AI(OH)3 két tua tring + 3CO2  + 6Na”

4. So @6 phan tich cation nhém 3
Hon hop cation 3,4,5

+ NaOH du, loc
A
‘ Y
Dich loc chra Két tia hydroxyd
Na;Zn05 va NayAlO, nhém 4, 5

+ HCl
y

Dung dich AP*, Zn?*

Chia 2 phan
+ montequi (A+B) + Aluminon
Xac dinh zn%* Xac dinh A3

BAI TAP BAI 3
3.1. So sanh cation AIPT va Zn?* khi cho tac dung voi NH4OH du?

3.2. Bé dinh tinh cation ARt trong dung dich c6 mat Ca?*, Fe3* c6 thé dung Aluminon
hay khong? Giai thich

3.3. Thubc thir Montequi A 1a gi? Montequi B 1a gi?

3.4. Trinh bay so dd phan tich dinh tinh hdn hop cation nhém 1, 2, 3

25



Hoa phan tich dinh tinh

B. THUC HANH PHAN TiCH CATION NHOM |11

1.Dung cu - Hoéa chit thi nghiém:

Dung cu

Ong nghiém 20 céi

Phéu loc

Hoéa chat

Dung dich Zn®" Dung dich AI®
CH3COOH 2N Montequi A
(NHag)2S 2N Na2CO3 2N
NH4CI 1N NH40H 1IN

2. Phén thir nghiém chung

Ong nho giot

Giy loc

NaOH 2N
Montequi B
Aluminon

Dila thiy tinh

Binh nudc cat

Phan thue hién

Quan sat hién tojong

Thue té

Ly thuyét

Giai thich

2.1. Véi thudc thir nhém

a/. 5gi dd Zn%*thém 2 gi NaOH. Quan
sat

Sau d6 nho tiép NaOH 2N dén khi tua
tan. Quan sat mau dung dich

Sau d6 nho tiép

b/. 5gi dd AI®* thém 3 gi NaOH 2N.
Quan sat

Sau d6 nho tiép NaOH 2N dén khi tua
tan. Quan sat mau dung dich

2.2. Thwe hién cac phan @ng véi TT cation:

2.2.1. Cac TT cua cation Zn2+

al. 2gidd zn?t + 5gi Montequi A va 3 gi
Montequi B. Lac déu. Bé yén 2 phat,
quan sat

bl. 5gi dd Zn?*+ 5gi (NH4)2S. Quan st
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¢/. 5gi dd Zn?*thém 5gi Na2CO3. Quan
sat

d/. 5gi dd Zn®* + 2 gi NH4OH. Quan st

Sau d6 thém NH4OH dén khi tua tan.
Quan sat mau dung dich

2.2.2. Cac TT ciia cation AIPT

a/. 5gi dd AI** thém 5gi Aluminon. Didu
chinh pH dung dich ttir 4 — 6. Sau d6 dun
sOi. Quan sat

b/. 5gi dd AI®* + 3gi NH40H. Quan sét
Sau d6 thém tiép 2ml NH4OH. Quan sat

¢/. 5gi dd AI**thém 5gi Na2CO3. Quan
sat

3. Thir nghi¢ém phan tich cation nhom 3 trong hdn hgp cation nhém 3,4,5

Phan tich theo so d6
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BAI 4: CATION NHOM 1V (Fe*, Bi®* , Fe™)

A PAC TINH CHUNG CUA CATION NHOM V.

1. Thubc thir nhém

Cation nhdm IV sir dung thube thar nhom 1a NH40H 1N va NH4Cl IN.

2. Phan @wng nhom:
2+ 2> booo 2 .
-Fe®" +2NH40H = Fe(OH)2 | két tua trang xanh + 2 NHg

-Fe®" +3NH40H ~ Fe(OH)3 | két tia ndu do + 3 NHa*
- Bi** +3NH40H 7 Bi(OH)3 | két tua tréng + 3 NH4"
3. Phan wng dic trojng cua cation:

e Véi Na2CO3

- Fe?* + NaxCO3 K 2Na* + FeCO3 | két tua xanh nau
- 2Fe®* + 3Na2CO03 + 3H20 K 6Na* + 3CO2 + 2Fe(OH)34. két tua nau do.
- 2Bi®* + 3NaCO3 + 3H0 ~ 6Na* + 3COy + 2Bi(OH)3d tring
e Vi NaOH
-Fe?" + 2 NaOH ~ Fe(OH)2 | tring xanh + 2 Na*
- Fe®* +3NaOH ” 3Na* + Fe(OH)3d két tiia ndu do
- Bi®*+3NaOH ~ Bi(OH)altring + 3Na*
e Voi (NHg)2S
- 2Bi%" + 3(NH4)2S 2N_ ~ Bi2S3! két tiia den + 6NH4™
- Fe®* + 3(NH4)2S 2N~ FeaSal két tua den + 6NH4*
- Fe®* + (NH4)2S 2N 7 FeS{ két tila den + 2NH4*
Fe2S3, FeS tan dugc trong cac acid loang, Bi2S3 chi tan trong HCl dam dac hoac HNO3
e V6i KSCN

- Fe®* + 3KSCN > 3K™ + Fe(SCN)3d mau d6 mau.
Tta tan trong thuoc thig KSCN du, tao dung dich mau d6 mau

Fe(SCN)3 + 3 KSCN ~ K3[Fe(SCN)¢]
e Véi K3[Fe(CN)s]

- 3Fe?t + 2 K3[Fe(CN)s] ~ Fes[Fe(CN)g]2 | (xanh dam) + 6K*
e Véi Ka[Fe(CN)6

- Fe®* + K4[Fe(CN)s] ~ 12K™ + Fes[Fe(CN)g]3! (xanh dim)

9
- 2Fe?* + K4[Fe(CN)g] ~ 4 K* + Fep[Fe(CN)g] 4 (xanh dam)
e VGiKI .
-Bi** +3KI 7 Bilz ~ den+3 K"

-> :
Tua tan trong KI du: 2KI + Bil3 K2[Bil4] dung dich mau vang dam
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4. So' d6 phan tich cation nhom 4

MaAu hdn hop cation nhém 1,2,3,4

Mau hdn hop

Y

+HCl loéng

A J
Két thia nhom 1

Phan tich theo so do
cation nhém |

Y

Dung dich nhom 234

Y

+H2504 lodng

+con hodc aceton

A 4

v Két tia BaSO4
A\ 4
¥ Két tia CaSO4
Dung dich nhom 111, IV
+NaOH du
Y
\ 4 Y
Dung dich chira nhém Két tiia nhém IV Fe(OH)2,
I1l: AlOy", ZnO%% Fe(OH)s, Bi(OH)3
+HCl +HCI
A\ 4
Dung dich ch&ra nhém llI: Dung dich chira nhom
AI3* zn2* IV: Fe’*, Fe®*, Bi®*
l Chia 3 phan
Phan tich theo so d6
cation nhém 1l | X
+ K3[Fe(CN)g] + KSCN +KI
Xéc dinh Fe?" Xac dinh Fe3* Xéc dinh Bi*
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Hoéa phan tich dinh tinh
BAI TAP BAI 4

4.1. Hoan thanh phuong trinh phan tng va néu hién tugng

1. FeCl3+ NaOH 2. Fe(NO3)3 + K4[Fe(CN)g]

3. Bi(NO3)3 + Na2S 4. Bi(NO3)3 + NaOH

5. FeCl2+ K3[Fe(CN)g] 6. Bi(NO3)3+ Na2CO3
4.2. Hay néu hién tuong va viét phuong trinh phan tng:

1. Khi cho tir tir KI d&én du vao dung dich Bi(NO3)3

2. Khi cho tir tir KI dén du vao dung dich Pb(NO3)2

3. Khi cho tir tir ¢én du KSCN vao dung dich FeCl3

4.3. Cho cac dung dich FeCl3, Bi(NO3)3, FeCl2, AICI3 chira trong cac lo mat nhan. Chi dung
NaOH hdy trinh bay cach nhan biét cac lo hoa chat do

4.4. So sanh cation nhom 3 va nhdm 4 khi phan tng vé1 NaOH du
4.5. Trinh bay phuong phap phan tich dinh tinh dung dich chira cac cation nhém 4

4.6. Trinh bay phuong phap phan tich dinh tinh dung dich chira cac cation nhom 1,2,3.4
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B. THUC HANH PHAN TiCH CATION NHOM 4

1. Dung cu va héa chat

Dung cu
Ong nghiém 20 cai
Phéu loc
Héa chat
Dung dich Fe?? Dung dich Fe’*
NHA4CI 1IN NH40H 1N

K4[Fe(CN)g] (NH4)2S
2. Phan thir nghiém chung

Ong nho giot biia thay tinh

Gidy loc Binh nudc cit
. 3+

Dung dich Bi KSCN

KI K3[Fe(CN)e]

Thuce hién

Quan sat hién tojong
Giai thich

Thuye té Ly thuyét

2.1. V6i TT nhém: NH40OH, NH4CI

a/. 5gi dd ion Fe?* + 5gi NH4OH. Quan
sat. Sau d6 thém 5gi NH.CI.

bl. 5gi dd ion Fe3* + 5gi NH4OH. Quan
sat. Sau d6 thém 5gi NH.CI.

¢/. 5gi dd ion Bi®* + 5gi NH4OH. Quan
sat. Sau d6 thém 5gi NH4Cl

2.2. V6i TT cation

2.2.1. Cac TT cua cation Fe2+

a/. 5gi dd ion Fe2* + 1 gi K3[Fe(CN)g]

b/. 5gi dd ion Fe?", thém 5gi NaxCO3

¢/. Nhé Sgi dd ion Fe?*, thém 5gi NaOH

d/. 5 gidd Fe?* + 1 gi K4[Fe(CN)g]

2.2.2. Cac TT cua cation Fed+
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a/. 5gi dd ion Fe3* + 1 gi K4[Fe(CN)g]

bl. 5gi dd ion Fe>* + 1gi KSCN.

¢/. 5gi dd ion Fe® + 5 gi NapCO3. Sau mdi
gi cho vao lic déu, quan sat ki

d/. 5gi dd ion Fe®* + 5gi NaOH

2.2.3. Cac TT cua cation Bi3+

al. 3gi dd Bi®* + 1gi KI. Quan sat
Sau d6 thém KI dén khi taa tan. Quan sat
dung dich sau cung

bl. 5gi dd ion Bi®* + 5gi (NHa)2S

¢/. 5gi dd ion Bi®* + 5gi Na2COs

d/. 5gi dd ion Bi®* + 5gi NaOH

Chit y: méi thi nghiém lip lai 3 lan

3. Thir nghiém phan tich hdn hop cation nhom 4

Dung dich chira nhém IV: Fe?*, Fe3*, Bi3*

Chia 3 phan
+ K3[Fe(CN)g] cé tha xanh + KSCN c6 tia dé mau + Kl c6 tha mau den
Phét hién Fe?* Phét hién Fe3* Phét hién Bi3*
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BAI 5: CATION NHOM V ( cu?*, H92+, Mg2+)

A. PAC TiINH CHUNG CUA CATION NHOM V

1. Thubc thir nhém
Cation nhdm V ciing ¢6 thudc thir nhém tuong ty nhu nhoém 1V d6 1a: NH40H 1IN, NH4ClI

1N - Mg 2* + 2 NH40H IN - Mg(OH)2} + 2NH4"
Nhung Mg(OH)2 trong mdi truong NH4CI 1N ¢ tich s6 tan rat Ién nén hau nhu hoa tan
hoan toan trong dung dich.
9
- Cu?t +4NH40H 7 [Cu(NH3)4]%" xanh lam dam + 4 H20

-Hg®* + 4 NH40H ~ [Hg(NH3)4]?" phtic chét tan khéng mau + 4 H20
7 Cac cation nhdm 5 tac dung vai thudc thir nhdm khdng tao ra két taa. Do 1a su khac biét
dé tach nhom 4 khoi nhom 5

2. Phan ing véi thude thir dic trojng
a/. Voi NaOH

- 1,
Mg?* +2NaOH ~ Mg(OH)2 "~ tring + 2Na”
Tua nay tan trong mdi trudng acid yéu cia NH4CI

> !
cu® +2NaOH ~ Cu(OH)2~ xanh + 2Na*
> !
Hg?" +2NaOH ~ HgO~ vang xdm+ 2Na* + Ho0
b/. Véi NH4OH
> 1,
Mg?t + 2NH40H ~ Mg(OH)2 "~ tring + 2Na”

> !
Cu?® +2NH40H ~ Cu(OH)2"~ xanh + 2Na*
Khi NH40H du, tua Cu(OH)2 tan, tao dung dich xanh lam dam

[Cu(NH3)4]%* Hg?" + 2NH40H K Hgol vang xam + 2Na* + H20

Khi NH40H du, tia HgO tan, tao dung dich trong sudt [Hg(N H3)4]2+
c/. Voi KI

Cu?t +2 Kl K c:ull tring +1/2 12 (ndu sdm) + 2K

Hg?* + 2 KI K Hgl2 b 46 cam+ 2K*

-> .
Hglo + 2Kl du  Kp2[Hgl4] tan, dung dich trong suot
d/. Vi Ka[Fe(CN)e]

+

> 1
2Cu* + K4[Fe(CN)s] ~ Cuz[Fe(CN)g] ~ndu do + 4 K
¢/, Véi (NH4)2S
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> 1
Cu?* + (NH4)2S 7 CuS ™ den+2NHs ,

> !
Hg?* + (NH4)2S 7 HgS™ den+2NHg
1. Vi Na2HPO4

9
Mg?* + NagHPO4 + NH40H ~ MgNH4PO4
g/. Vi Na2CO3

- 1,
Mg?* + NapCO3 ~ MgCO3 ~ tréng + 2 Na*
ng+ + Na2CO3 HgCO3 naudo +2 Na*

- l
Cu?t + NapCO3 ~ CuCO3 ~ xanh + 2 Na*
3. So' d6 phén tich hdn hop cation nhém 5

1,
trang + 2Na*+ 2 H20

Dung dich chta nhém 5:
Cu2+ Hg2+ Mg2+

Chia 3 phan
+ NaOH, loc 13y tha
v A4 A4
Xd CuZ* bing + Kl cé tha dd Tla T1: Cu(OH)2,
Ka[Fe(CN)s] Phét hién Hg?* Mg(OH)2, HgO

hoac quan sat
thay dung dich

+ NHaCl, loc 13y dich loc

mau xanh

Dich loc chita Mg2*

l + NH40H, Na2HPO4

Tla trang.
Phat hién Mg2*
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5.1. Viét phuong trinh phan tng va néu hién tuong xay ra
1. CuSO4 + NH40H du
2. CuSO4 + K4[Fe(CN)g]
3. MgCl2 + NH40H + NagHPO4
4. Kl + CuSO4
5. Cho tir tir dung dich KI d&én du vao dung dich Hg(NO3)2
5.2. C6 thé dung KI du dé phan biét 2 cation Cu®* va Hg?* khong? Vi sao?
5.3. C6 thé ding NH4OH du dé phan biét 2 cation Cu®* va Hg®* khong? Vi sao?
5.4. So sanh sy khac nhau giita nhom 4 va nhom 5 khi phan tng véi thudc thir nhém

5.5. C6 5 dung dich FeCl3, CuSO4, BaClz, NH40H, NaCl chira trong 5 lo riéng biét méat nhin.
Khong dung thém hoa chat nao khac, hdy trinh bay cach nhan biét cic lo hoa chat trén. Viét
phuong trinh phan tng x4y ra

5.6. Cho 6 dung dich AgNO3, Hg2(NO3)2, Bi(NO3)3, BaClp, Pb(NO3)2, CuSO4 chira trong 6 lo
riéng biét mat nhin. Chi dung mot thudc thir KI dé nhdn biét chiing. Hiy trinh bay cach nhan biét
va viét cac phuong trinh nhan biét

5.7. Trinh bay phuong phéap dinh tinh cac cation nhém 5 trong dung dich
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B. THUC HANH PHAN TiCH CATION NHOM 5.

1.Dung cu va héa chat

Dung cu

Ong nghiém 20 céi

Phéu loc
Héa chat
Dung dich Mg2+ Dung dich cu®*
NHA4CI 1IN NH40H 1N
K4[Fe(CN)6] NaOH2N
K2CrO4 (NHa)2S

2. Phan thir nghi¢ém chung

Ong nho giot biia thuy tinh

Gidy loc Binh nudc cat
Dung dich Hg?" KI

Na2HPO4

Na2CO3 KSCN

Quan sat hi¢n tojong Viét ptpi hoidc sin

Phan thye hién

Thue té Ly thuyét pham tao thanh

2.1. Voi TT nhom

a/. 5gi dd Cu®* + gi NH4OH. Quan sat
Sau d6 thém NH4OH dén khi taa tan,
thém 5 gi NH4CI. Quan sat dung dich

bl. 5gi dd Mg?* + 5gi NH4OH. Quan sét
Sau d6 thém 5 gi NH4Cl. Quan sat

¢/. 1gi dd Hg?" + 5gi NH4OH. Quan sat
Sau d6 thém NH4OH dén khi taa tan hét,
thém 5 gi NH4CI. Quan sat

2.2. Vi TT cation

2.2.1. Cac TT cua cation Cu2+

a/. 5gi dd ion Cu* + 5gi NaOH

bl. 5gi dd ion Cu®* + 2 gi Ka[Fe(CN)g]

2.2.2. Cac TT cua cation Hg2+
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al. 5gi dd Hg*" + 2 giot KI. Lic déu.
Quan sat

Sau d6 thém tiép KI dén khi tua tan.
Quan sat mau dung dich

bl. 5gi ion Hg?* + 5gi NaOH 2N

¢/. 2 gi Hg?" + 5gi Na2COs

2.2.3. Cic TT cua cation MgZ*

al. 5gi dd Mg“*+ 5gi NH4Cl, 5gi NH4OH,
5gi NagHPO4

b/. 5gi dd Mg>* + 5gi NaOH 2N

¢/. 5gi dd Mg?* + 5gi Na2COs

Chii y: mdi thi nghiém Lip lai 3 1an

3. Thir nghiém phén tich hon hop cation nhém 5

Sinh vién nhan mau da dugc ma hoa tur gidng vién. Sau do ti€n hanh phan tich theo so do
phan tich cation nhom 5 dé xac dinh c6 cac cation nhém 5 nao co6 trong mau.

uu y: khi phan tich dinh tinh Mg2 Sau khi cho dung dich tac dung véi NaOH, 10i loc,
thu duoc phan két tua T1, ta kiém tra lai dich loc véi NaOH, néu van con tia ta tién hanh loc tlep
dén khi nao dich loc khong con tua v&i NaOH thi méi tién hanh phan tich tiép. Rira tua T1 véi

nuée 2 1an. Chuyén két taa vao cdc thuy tinh, cho dung dich NH4CI vao, Mg(OH)2 tan trong moi
truong acid nhe cua NH4Cl. Nén ta loc léy dung dich xac dinh sy c6 mat cua Mg * bé‘mg thude
thtr dac trung (Na2CO3 hay NagHPO4, NH40H,...)
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BAI 6: CATION NHOM VI (NH4*, K*, Na*)

A.PAC TINH CHUNG CUA CATION NHOM VI

1. Cation nhém V1 khong cd thude thir nhém
Pay la nhiing cation cia kim loai kiém va amoni, cac hop chat baze NH40H, KOH,
NaOH va cac mudi Halogenid, Sulfat, Carbonat ctia chung déu dé tan trong nudc, cho nén phai
xac dinh thang nhirng ion nay theo phan ung dic trung.

2. Phan @ng dac trojng caa cation nhom VI

* Jon NHa"

9
-NH4" +NaOH “ NH3 1t + H0 + Na*

Nhan biét khi NH3 bay ra bang mui khai hodc lam gidy tam phenolphthalein chuyén
sang mau do hoac lam giay quy tim chuyén sang mau xanh.

- Thudc thir Nessler 1a dung dich hdn hop K2[Hgla] + KOH NHa™ +
> 1
2K2[Hgl4] + KOH = [Hgl2NH2]l “nau do + 5 KI + H20

* lon K*

K* + HaC4H406 IN E KHC4H406 +
H™ lon NH4" ciling c6 phan {rng tuong tu

- K +acid picric K Picrate kali (két tia mau vang
Kim) K* + CeH2(NO2)30H 2 CesH2(NO2)30K !
vang + H* lon NHs4" cling c6 phan tng tuong tu

- Thudc thir Garola A + B:

- i »
2K* + Na¥ + [Co(NO2)s]> ~ KoNa[Co(NO2)g] ~ tinh thé mau vang
Ion amoni gy nhiéu trong viéc xac dinh K*. Do dé can loai bo NHg4" bang kiém trudc khi
xac dinh K*
- Ther mau ngon lra: K™ cho lira mau tim
* Jon Na*

- Dung thudc thir Streng (Magie Uranyl Acetate)

> 1
Na* + Mg(UO2)3(CH3CO0)s = NaMg(U02)3(CH3COO)9  vang luc
- Thi mau ngon hra, Na* cho ngon lira mau vang

3. So' d6 phén tich
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Mau chira hon hgp cation tir nhém 1 dén nhém 6

MAu hdn hop cation tir
nhém 1 dén nhém 6

Chia 2 phan
l + KoCOg3, loc v T NaxCOs, loc
ich loc Tia cic nhém Dich loc Tuaa cag nhém
1 > 5 15
¢ ‘L + NaOH, dun néng
+ thudc thir Streng v 1
;g +
Xac dinh Na Dung dich Khi mai khai
xac dinh NH4*
v *+TT Garola A+B
Két tia vang
Xac dinh K*
MaAu chi ¢6 cation nhom 6
Mau hdn hgp cation
nhém 6
; l
+ thudc thu Streng . + NaOH, dun nong
Xac dinh Na* l
Y
Dung dich + TT Garola (A+B) Khi mui khai, lam héa
Xac dinh K* xanh qui tim 4m
Xéc dinh NH4"
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BAI TAP BAI 6

6.1. Giai thich vi sao phai cho dung dich hdn hgp phan tng v&i Na2CO3 hay K2CO3 trude khi
phén tich cation nhém 6.

6.2. Néu tén hoa hoc ctia thudc thir Streng.
6.3. Néu cach tao ra thudc thir Nessler

6.4. Cho 6 dung dich CuSO4, AICI3, MgCl2, NH4CI, NaCl, FeCl3 chira trong 6 1o riéng biét mat
nhan. Chi dung mot thubc thir NaOH dé nhan biét chiing. Hay trinh bay cach nhan biét va viét cac
phuong trinh nhan biét

6.5. Trinh bay phuong phéap dinh tinh dung dich cation nhém 6

40



Héa phén tich dinh tinh

B.THUC HANH PHAN TiCH CATION NHOM 6

1. Dung cu va héa chit

Dung cu
Ong nghiém 20 céi
Phéu loc
Héa chiat
Dung dich NHz ¥, K¥, Na*
H2C4H406 1N

2. Phan thir nghi¢ém chung

Ong nho giot biia thuy tinh
Gidy loc Binh nudc cat
NaOH 2N Thudc thir Nessler

Thubc thir Streng ~ Thudc thir Garola (A+B)

Phan thuye hi¢n

Quan sat hién tojong

Thuye té Ly thuyét

Giai thich

2.1. Thir nghiém véi Na™

a/. Dung diia thuy tinh, chdm vao dd Na™,
dot trén ngon Ira dén con. Quan sat mau

bl. 5 gi Na™ +5 gi thudc thir Streng

2.2. Thir nghiém véi K™

al.5qi K'+5 gi acid tartaric

b/. Dung dtia thuy tinh, ‘chém vao dd K,
dot trén ngon Ira dén con. Quan sat mau

2.3. Thir nghiém véi NHa

al. 1 ml NHz* + 5gi NaOH. Dun néng
trén dén con. Dung giay quy am day ong
nghiém. Quan sat

b/. 5 gi NH4+ + 5gi thudc thir Nessler.
Quan sat

3. Phan thir nghi¢ém phat hi¢n miu hdn hop cation nhom 6

Thyec hién theo so do 1y thuyét.
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BAI 7: ANION NHOM I (CI, Br, I, 82')

A. PAC TINH CHUNG CUA ANION NHOM I

1. Thudc thir nhém

Céc anion nhom I tao két tiia voi Ag+ két tha tao thanh khong tan trong méi truong acid

HNO3 loang. Vi thé AgNO3 + HNO3 loang 1a thudc thir nhom dé tach riéng anion nhom I ra
khoi hdn hop phan tich. Sau d6 dua vao cac phan tng dic trung cua timg anion dé tach va phat
hién ching.

Céc cation nhém 1 dén nhom 5 ¢6 the gay can tr¢ vigc xac dinh anion. Do do, trudce khi
dinh tinh anion trong dung dich ta can chuyén cac cation can trg d6 thanh dang két tta. Thong

thu’o*r}g ta ¢ thé st dung Na2CO3 dé tao két tia véi tit ca cac cation tir nhém 1 dén nhoém 5. Sau
do tién hanh dinh tinh anion trong dung dich

2. Cac phan ung phén tich dac trojng cia anion nhém I
2.1. Phdn wrng cia CI
- VéiAg'
] - 1, ]
ClI + AgNO3 ~ AgCl trang + NO3
AgCl tan trong NH40H loang, KCN

-> )
AgCl + 2NH40H ~ [Ag(NH3)2]"CI" + 2H20
- Vi Pb%*
) > I
2CI +Pb%* 7 PbClp ~ tréing
PbClI tan trong nudc nong va tua trd lai khi lam lanh
- V61 KMnO4 trong moi truong H2SO4
S
2KMnO4 + 10KCI + 8H2SO4 = 2MnSO4 + 5Cl2 + 8H20 + 6K2SO4
Nhan biét khi Cl2 sinh ra bang mdt trong cac cach sau:

+ Dung glay loc tdm hén hop anilin, o-toluidin (phuwong phép cia Villier-Fayol): gidy
chuyén tir mau tring sang xanh tim

+ Dung gidy loc tam thudc thir KI va ho tinh bot: gidy chuyén tir trang sang xanh tim
2 NP ,

Do: 2Kl + Clp 2KCI + 12 (I2 lam ho tinh bot hoa xanh tim)

2.2. Phdn vrng ciia Br

- Véi Ag'
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] + 2 1
Br + Ag AgBr vang nhat
AgBr tan trong NH40H dac, KCN

- Véi Pb2*
) - 1,
2Br" +Pb%* 7 PbBry * tring
PbBr2 tan trong kiém, va Br du
- Véinude Clo hodc nudc Javel
) > )
2Br +Cl ~ Bro2 + 2CI
Br2 tan trong Cloroform tao dung dich mau vang rom

Hodc ta c6 thé nhan biét hoi Br2 sinh ra bang gidy loc tam thudc thir hitu co Fluorescein:
giay chuyén tir mau vang sang mau hong.

2.3. Phdn vrng ciia I

- VéiAg'

- Vi He?t

. > !
21"+ Hg®" 7 Hgly ~ do cam
Hgl2 tantrong I” du:

) > )

21" + Hgl2 [Hgl4]2 tan, khdng mau
- Véi Cu?*

. > 1, <
21"+ Cu?t 7 Cul "tréng +1/2 I2 (ndu sim)
- V61 NaNO2 trong moi truong acid:

D
2NO2 +4H " +21"  12+2NO+2H20 I2

lam xanh ho tinh bot

- Véinude clo hay nude Javel, sinh ra 12
] > ]
2 +Cl2 12 +2Cl
12 tan trong chloroform cho dung dich mau tim
Khi I2 bay ra lam gidy tam dung dich ho tinh bot héa xanh
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. > o2-
2.4. Phan wng ciia S

- Voi Ag'

. - l
s% +2ag" 7 AgoS” den
- Vé6i acid vo co HC1

) - T o
$2 +2HY 7 HoS ' mui khai
3.So d0 phan tich anion nhém 1

l + NazCOs, loc

v v

Dich loc Tua: cac cation
] + AgNO3, HNO3, loc khong phai nhom 6
v A
Dich loc: chira Tua: anion nhém 1 (Quan
anion nhom khac sit mau den ~ Xd S%)

v + (NH2)2C0s3, t°, loc

A v
Tua: AgBr, Dich loc: chira
Agl, Ag2S [Ag(NH3)ICI

Xac dinh CI" (+HNO3

+ H2S04, Zn hat, loc tia trd lai)

lay dich loc chia 2 phan

+ nudc Javel + nudc Javel du
v v
Dd mau xanh Dd mau vang
2 . - .
tim  Xdl1 rom  XdBr
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BAI TAP BAI 7

7.1. Trinh bay cach xéac dinh c4dc anion nhém 1 trong dung dich chi chira anion nhém 1 khong cé
anion nhom khac

7.2. Cho 5 dung dich NaCl, NaBr, Nal, Na2S, NaNO3 chura trong 5 lo riéng bi¢t mAt nhan. Chi
ding mot thude thir hiy trinh bay cach nhan biét chung, viét phuwong trinh phan ung xay ra.

7.3. Cho dung dich NH40OH lodng vao hdn hop AgCl, AgBr, Agl, Ag2S, chét ndo s& tan?

7.4.C6 thé dung Hg2+ dé dinh tinh I” va s% trong dung dich chi chira anion nhém 1 duogce
khong? Giai thich
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B.THUC HANH THi NGHIEM PHAN TiCH ANION NHOM 1.

1. Hoéa chit va dung cu

Dung cu
én~g nghiém 20 cai ()ng nho giot bua thuy tinh
Pheu loc Giay loc Binh nudc cat

Héa chat

Dung dich CI', Br', I', $%°

AgNO3 0,1N KmnOg4 0,1N H2S0O4 2N
Ho tinh bot NH40H 1N Chloroform
Nudce Javel HgCl2 1N Pb(CH3COO)2 1IN

2. Phan thir nghiém chung

Quan sat hién tojong

Phén thyc hién Thue té Ly thuyée | Gidi thich

2.1. Phén @ng véi thudce thir nhém

a/. 5 gi CI' + 5 gi AgNO3. Quan sat. Sau d6 thém
HNO3.

b/. Lam thi nghiém tuong tu vé&i Br, I, 82'

2.2. Phan tng dic tropng ciia anion nhom |

2.2.1. Phin ting cia ClI'

al. 5 gi CI' + 5 gi AgNO3. Quan sat.
Sau d6 thém NH40OH loéng. Quan sat

b/. 5 gi CI" + 5 gi Pb(CH3COOQ)2. Quan sat.

Sau d6 dun nong. Quan sat

c/. 5gi dd CI" thém 5gi KMnOa, 3gi

H2SO4 dam dic, day 6ng nghiém bang gidy loc
tam ho tinh bot va iot

2.2.2. Phan wng cua Br

al. 5 gi Br + 5 gi AgNO3. Quan sat.
Sau d6 thém NH40H lodng. Quan sét.

Lam lai thi nghiém thay NH4OH loang bang NH40H
déc. So sanh
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b/. 5 gi Brr +5 gi Pb(CH3COO)2. Quan sat.
Sau d6 cho du Br-. Quan sét.

c/. 5gi Br™ + 5 gi nuéc Javel. Lic k§. Quan sat

2.2.3. Phan ing cia I’

al.5gil +5gi AgNO3. Quan sat. Sau do6 thém
NH40H dic. So sanh véi CI', Br-

b/. 5gidd I', thém HgCl2. Quan sat tiia. Sau d6 thém
I” dén khi tta tan. Quan sat dung dich

c¢/.5gidd I” + 2 gi Pb(CH3COO)2

2.2.4. Phan tmg ciia 8%

5gi dd S, them 5gi chi acetat, c6 tua den.
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BAI 8: ANION NHOM 11 (AsO3*, AsO4™, PO+, CO32)
A. NHUNG PAC TiNH CUA ANION NHOM 1.

1. Phan &ing nhom véi AgNO3
Céc anion nhom Il phan tng véi AgNO3 déu cho két tua, cac két tua nay déu tan trong HNO3.

) > )
- AsO3% +3AgNO3 0,IN ~ 3NO3™ + AgaAsOs! vang
- AsO4> + 3 AgNO30,IN ~ 3NO3™ + AgaAsOsd do nau
) > )
- PO4> +3 AgNO3 0,1N S 3NO3™ + Ag3PO4{ vang
- CO3%> +2AgNO3 0,1N ~ 2NO3™ + Ag2COs3l tréng
U S
(bi anh sang phan huy = Ag xadm den)
2.Phan wng nhom véi Ba(NO3)2
Cho ra nhitng két ta trang, tan trong HNO3 2N.

-2As03% + 3Ba(NO3)2 2 Ba3(AsO3)24 + 6NO3
_2 AsO4 ¥ + 3gi Ba(NO3)2 K Ba3(AsO4)24 + 6NO3
-2P04 % + 3 Ba(NO3)2 e Bag(PO4)2{ + 6NO3 .
-c03% +Ba(NO3)2  BacOsb +2NO;
3. Phén tng riéng ciia AsO3° va AsO4>
Phan rng gira Zn va H2SO4 2N tao ra Hydro mai sinh.

S
Zn+HS04 ~ ZnSO4 + 2H°
] -
3H* + AsO3 > +6H® 7 AsHg™ + 3H20
] 2>
3H + AsO4 % +8H® 7 AsH3™ + 4H0
AsH3 sinh ra s& lam gidy loc tam HgCl d6i sang mau nau
vang 2AsH3 + 3HgCl2 ~ AspHgs nau vang + 6HCI
4. Phan wng dac trojng caa AsO4>
- AsO4% + NH4* + Mg?* K MgNH4AsO4
Két tia tring mudi kép Amoni
Magne Asenat
) PO4~3' cling c6 phan trng twong tw, do d6 phai xac dinh PO43' trude khi xac dinh AsO43'
néu dung hon hop mudi magie
5. Phan wng cuaa Ccos®
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] -2 .
.C03% +Hg(NO3)2 IN ~ HgCO3! két tita do nau + 2NO3 .
2-
- Phan ng véi acid vo co N
CO3% +2H" 7 CO2™ + H20
CO2 bay ra tac dung véi Ca(OH)2 tao két tua trang duc:
9
CO2 + Ca(OH)2 ~ CaCO3l + H20
6. Phan @ng cia PO4*
- PO4 téc dung voi (NH4)2M004 tao két tia vang:
] > 1 ]
PO43 +12(NH4)2Mo0O4 + 12H20 ~ (NH4)3[PMo012040] vang + 21NH40H + 30H
Céc ion AsO3>™ va AsO4%". Khi téc dung véi (NH4)2MoO4 ciing cho phan tng tuong tu
cho nén dé khong bi 1Am phai xac dinh AsO3%™ va AsO4> trude khi xac dinh PO4>",
- PO4% tac dung voi hdn hop MgCla, NH4CI, NH40H tao ra mudi kép két taa
. >
tring: PO4% + Mg?* + NH4" 7 MgNH4PO4l
BAI TAP BAI 8

8.1. Viét phuong trinh phan trng va néu hién tuong

1. Cho ammoni molypdate vao dung dich natri phosphate

2. Cho hdn hop mudi magie (MgClz, NH4Cl, NH4OH) vao dung dich mudi natri arsenate
va natri phosphate

3. Cho dung dich HCI vao dung dich Na2CO3

4. Cho kém va acid sunfuric vao dung dich natri arsenate

8.2. Khi cho thudc thir AgNO3 vao dung dich chtra hdn hop anion nhém 1 va 2 thi ¢6 thé tach
riéng anion nhom 1 va nhém 2 khong? Giai thich?

8.3. C6 thé dung hdn hop mudi magie dé dinh tinh anion phosphate trong dung dich chtra hdn
hop anion nhém 1 khong? Gidi thich

8.4. Trinh bay cach nhan biét cac lo hoa chit mat nhan sau: NaCl, Na3AsO3, NazAsO4, Na2CO3
bang mot thude thir
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B. THUC HANH PHAN TICH ANION NHOM II.

TT £ 2 -
Phén thuc hién Ket qua cho diem
-ba thwe hién. |- Choja thwe hién.
- Pa phat hién |- Choja phat hién
1 | Chuén bi dung cu hod chit: AsO3 ¥, AsO4,
P43, CO3%", Ba(NO3)2 2N, HNO3 2N,
AgNO3 0,IN, Zn, H2SO4 2N, CH3COOH 2N,
Hg(NO3)2 1N, MgCl2 2N, (NH4)2Mo0O4 1N,
NH4CI 1IN, NH40H 1N.
2 Thir anion nhém 11 véi TT so b
- Nho 5gi dd AsO3%", thém 5gi Ba(NO3)2, ¢6 tia
tring, HNO3 2N tua tan.
3 |- Thao tac nhu trén voi dd AsO4 >, P04, CO3 2,
4 |- Nho 5gi dd AsO3%, thém 5gi AgNO3, tia vang.
5 | Thao tac nhu trén véi dd AsO4 >, P04, CO3 2.
7 Phan @&ng chung xac dinh As033', AsO4 3.
- Nho 5gi dd AsO3%", thém 1 hat kém, 5gi H2SO4
2N day miéng 6ng bang giay tam AgNO3, giay
chuyén sang mau den.
8 - Thao tac nhu trén véi dd AsOg4 3-,
Phan tng cia CO3,.
9 |- Nho5gi dd CO3 %7, thém CH3COOH timg giot,
quan sat 6ng thay c6 khi bay ra.
10 |- Nho 5gi dd CO3 2 thém 5gi Hg(NO3)2, ¢6 tiia
d6 néu hoac vang nau.
11 |Phan t&ng cia PO4 3.
- 5gi PO4> + 5gi (NH4)2M004 0,1N dun nhe, taa
vang.
12 |-5gi PO4 % +5gi NH4CI IN + 5gi NH40OH 1IN +
5gi MgCl2 2N két taa trang.
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BAI 9: ANION NHOM 111 (SO3%", SO42")

A. PAC TiNH CUA ANION NHOM |11,

1. Phan wng nhom cia Anion nhom 1.

] > , ]
-S04% +Ba(NO3)2 ~ BaSOsd tring + 2NO3™, L khong tan trong HNO3

- SO3% + Ba(NO3)2 K BaSO3! tring + 2NO3™ | khong tan trong HNO3 2N, vi BaSO3 bi HNO3 oxy hoé
thanh BaSOa4

) - .
-S04% + AgNO3 0,IN ~ khong c6 két taa.

-S03% + AgNO3 0,IN ~ AgSOsl tring + 2NO3”
(taa nay tan tro lai trong dung dich 8032').
.2 ]
Ag2S03 + 35032 7 2[Ag(S03)2]°
2. Phan wng dic trojng caa SO3

] > . , _ ]
- 8032 +BaCl2 2N~ BaSOg3 ket tua trang, tan trong acid HCI + 2Cl

- Phan tng vai cac acid vo co thanh SO2, SO2 lam mat mau KMnOa.

>
H* +503% 7 02T +H20

S
SO2 + 2KMnOsg + H"  2MnSO4 + K2S04 + H20
3. Phan tng dic trojng cua S04%"

) > . , .
-S04 +BaClp 2N~ BaSO4 két tia tréng + 2ClI
* Phan @ng Voller

] > ;
- BaNO3 2N + SO42 + KMnO4 0,IN = BaSO4 + 2NO3
Két tia m6i hinh thanh BaSO4 s& hap phu KMnOg4 tu trang chuyén sang mau hong
BaSO4 (KMnQO4) + H202 20% nho tir tir dén khi mat mau KMnO4 trong dung dich.

S
5H202 + 2KMnO4 + HCI = 2KCI + MnCl2 + O2 +H20

Nhung KMnO4 trong 16p hap phu cua BaSO4 van con nguyén, két tia BaSO4 (KMnO4)
van c6 mau hong.

. > . , )
- S04% + Pb(CH3CO0)2 ~ PbSO4! két tua tréng + 2CH3COO",
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BAI TAP BAI 9
9.1. Néu hién twong va viét phuong trinh phan tng xay ra
1. Khi cho dd BaCl2 vao dd Na2S03, sau do cho thém lugng du acid HNO3
2. Khi cho dd BaCl2 vao dd Na2S03, sau d6 cho thém lwong du acid HCI
9.2. Néu vai trd ciia nudc oxy gia trong phan trng Voller
9.3. Néu cach phan biét 2 anion SO3%” va CO3%

9.4. Trinh bay cach dinh tinh SO3% va SO4%” trong dung dich
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B. THUC HANH PHAN TiCH ANION NHOM I]I.

1. Hba chit va dung
cu Héa chit

Dung dich SO32-, SO42- Ba(NO3)2 2N HNO3 2N
AgNOs 0,1N BaCl2 2N HCI 2N
H2SO4 2N KMnO4 0,1N H202 20%.

2. Phan thir nghi¢ém chung

Phan thue hién

Quan sat hién tojong

Thuye té Ly thuyét

Giai thich

2.1. Thir nghiém véi thude thir nhém

al. 5gi dd S04 thém 5gi Ba(NO3)2. Quan sat. Sau do
thém HNO3 2N. Quan sat

bl. 5gi dd SO3° thém 5gi Ba(NO3)2. Quan sit. Sau d6
thém HNO3 2N. Quan sét.

¢/. 5gi dd SO4 2, thém 5gi AgNO3. Quan st

d/. 5gi dd SO3 27, thém 5gi AgNO3. Quan sét

2.2. Phin trng dac trojng tirng anion

2.2.1. Phan wng cia SO32"

al. 5gi dd SO3°", thém 5gi BaCl2. Quan sat. Sau d6 thém
1ml HCI, quan sat

bl. 5gi dd SO3%", thém 5gi H2SO4 2N, day
dng bang gidy loc tim KMnO4 dun nhe. Quan sét

2.2.2. Thir anion SO4 2 véi cac TT

al. 5gi dd SO4%, thém 5gi BaClo. Quan sat. Sau d6 thém
HCI, quan sat

b/. 5gi dd SO42', thém 1gi KMnOg, 5gi H2SO4 2N. 5qi
Ba(NO3)2, lic k¥, dé yén 10 phit, sau d6 thém timg

giot H202. Quan sat mau dung dich va mau két tua

¢/. 5 gi SO42" thém 5 gi Pb(CH3COO0)2

53




Hoa phan tich dinh tinh

Bai 10. XAC PINH HON HQP CATION - ANION

A.LY THUYET

Dung dich mubi bao gid Cung chira cation va anion. Viéc xac dinh cation va anion tién
hanh doc 1ap voi nhau. Nhung c6 mot s6 cation can tré viéc xac dinh anion va nguoc lai.

Qua triqh phan tich dinh tinh mdt dung dich chira cac cation va anion dugc hoc trong gido
trinh ndy bao gom cac budc sau: nhin xét so bo, thir so bo, phén tich anion, phan tich cation

1. Nhén xét so' b§ nho gidc quan
e Mau sdc: dua vao mau dung dich c6 thé du kién vé su c6 mit cia mot sd cation va
anion
Trong pham vi cac cation va anion xét trong gido trinh nay, cd Fe3* (mau vang), cu®*
(mau xanh), MnO42" (mau tim), CrO4%™ (mau vang)
e Mui: NH40H (mui khai), CH3COOH (mui ddm), mui thdi cia H2S hay céc dung dich
S2-
2.Thir so b
Lay mot it mau thir, thir voi Na2COs3.
Néu thiy xuét hién két taa, suy ra trong dung dich c6 cation trong cac nhom 1 dén 5, khi
do6 ta ti€n hanh phan tich cac cation theo h¢ thong (phan tich cation nhom 1 dén nhém 5 trudc, roi

dén cation nhém 6 theo cac so do phan tich da hoc). Sau khi phan tich cation, c6 thé du doan sy
c6 mat hay vang mat cua cac anion, roi phan tich cac anion dua trén suy luan do.

Néu khong thdy xuit hién két tua, suy ra trong dung dich chi cé cation nhém 6. Khi d6 ta
phan tich anion theo hé théng va phan tich cation nhom 6 bang cac phan Gmg riéng biét (xem bai
phan tich cation nhém 6)
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B.THUC HANH

Trong bai 10 trong phong thi nghiém chuan bj 10 mau phan tich ¢ thanh phan 1 hdn hop
cac cation nhom I, nhom 111 va nhom VI va anion nhém 1.

- Sinh vién béc tham mau thi nghiém — Ty dua ra so 6 phan tich va bao céo két qua phan tich

duya trén so dd da duara.

- Nhitng phan rng da thuc hién déu phai dugc trinh bay day du, cchi tiét, chinh xac kém theo két

qua quan sat nhitng hién tuong da xay ra khi thuc hién phan ng.

- Nhitng muc sinh vién da thuc hién dung (hoac tim duoc két qua dung) sé duoc cong thém 1

diém.

- Nhitng muc chua thuc hién (hoac d4 thuc hién nhung cho két qua sai s& duoc ghi nhan 0 diém).

- Piém chim cho bai b4o cao thi nghiém 10 ciing la diém kiém tra giira ki caa sinh vién va sé

duoc chuyén dbi ra thang diém 10 khi chia s6 diém thyuc té duoc cham véi diém tdi da sinh vién

c6 thé nhan dugc khi thyc hién thi nghiém nay.

* Phan thuc hién — Trinh tu xac dinh —

Bai 10.

* Phan tng thir dau tién: sir dung NapCO3 2N.

TT Hién tojong

Hojéng phan tich

bing

Sai

- 5gi mau phan tich + 5gi Na2CO3 2N
co tua den.

X&c dinh cation tir nhém | V
trudce, xac dinh anion sau.

- 5gi mau phan tich + 5gi Na2CO3

khéng két taa.

X&c dinh cation trude, Xac dinh

anion sau.

3 |- 5gi mau phan tich + 5gi Na2CO3 2N

c6 két tua tring va bot khi.

N .3+ N . , .
Tim B|3 va cation truéce anion

Sau.
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