Bai gidng Ly thuyét va Thiee hanh Hod phdn tich Binh tinh

LOI KHUYEN CHUNG

Vi phai sir dung nhiing thé tich dung dich kha nho, sinh vién can phai lam:

- K¥ Iudng.

- Sach s& (6ng hut nao dé vao dang lo ndy, dimg bo gidy bira bii trén mit ban).

- Ly tam va rra that k¥ két tiia , khdng dé 1an céc cation ciia cac nhom sau.

I. CACH LAM TUA.

a. Thir d6 acid trwéc khi thém thude thir.

Thir bang gidy quy xem d6 acid cta dung dich c6 dung nhu trong sach day hay khong.
Néu phan tng phai duoc thyc hién & moi trudng acid, gidy quy phai do. Trong truong hop moi
truong co tinh baz, gidy quy phai xanh.

C6 rat nhiéu truong hop ta khong tia duoc vi do acid khong diing nhu trong 10i din

b. Thém thudc thir tirng giot mt va theo ding so giot din trong sach.

¢. Lac manh sau mdi lan thém mét giot thudc thir dé cho dung dich va thudc thir duoc
tron déu, xong dot tiia lang xudng roi hay thém mot giot thude thir méi (ngoai trir trudng hop can
phan cach thudc thir v6i dung dich khong cho tron 1an nhau, s& c6 10i dan riéng). Nén luu y ding
dé thudc thir dinh ¢ thanh dng nghiém vi v6i phuong phap ban vi phan tich, s6 luong thude thir
dinh d6 nhiéu khi rt ddng ke.

d. Phai 1am tiia hoan toan mot ion trude khi qua ion mot nhém khac. Mudn vay sau khi
thém thudc thir, dem ly tam roi thém maot giot thude thir vao nudc ly tim. Néu thay con tia tic 1a
ta chua cho du thudc thu. Khi Ay phai thém thudc thir, dem ly tim roi thtr trd lai cho t6i khi
khong con tiia mai thoi.

1. CACH HUT LY TAM O PHIA TREN CHAT TUA.

Léy mot éng hat, bop chat nit cao su, dua dau éng vao trong dung dich, cich mat chét
tia do vai mm, budng tir tir d& muc nudc dang 1én. Lam nhu thé hai ba 1an cho dén khi nao hut
hét nude ly tim méi thoi. Nén tranh dimg phai tia. Nudc ly tAm ndy sé& duoc dua qua mot dng

nghi¢m khéc dé tim cac cation khéc.



Bai gidng Ly thuyét va Thiee hanh Hod phdn tich Binh tinh

11l. CACH RUA CHAT TUA.

Thém mét it nude (5 — 10giot) (hoic dung dich rira khi c6 11 din riéng). Lic manh cho
tia tach khoi day dng nghiém va hoa déu trong nudc. Pem ly tim, hit nudc ly tim ra. Nudc nay
c6 thé bo di hodc giir lai dé tim ion khac tuy theo 10 dan.

IV. CACH HOA TAN CHAT TUA.

Thém tir tir acid (hodc baz). Lic manh sau mdi giot. BM (Bain Marie) néu can. Thém tir
tir nhu thé cho dén khi tan hét chat tia méi thoi. Nén nhé dimg nén dung du acid (hodc baz) c6
thé c6 hai cho cac phan ng sau nay.

V. CACH PUN ONG NGHIEM.

Phén 16n cac phan tng can dun néng déu duge dun cach thuy (BM). Nhu vay tranh duoc
viéc dung dich trong dng nghiém c6 thé ban ra ngoai nguy hiém.

Néu can dun can mét lugng nho dung dich (5 - 15 giot) c6 thé dé trong dng nghiém ma
dun, khi dun dé cach xa ngon lua vira dun vira lac.

Néu can dun can mot lugng twong d6i nhiéu dung dich (2 — 5ml) nén dung chén chung dé
trén ngon lira dén gaz c6 ludi ngin, ciing vira dun vira lic hodc dung dufl quay dé tranh dung dich
bén ra ngoai, nhat 14 lic gan can.

Nén nh¢, khi 1y chén chung hay dng nghiém ra khéi ngon lira, chén chung hay 6ng
nghiém van con du néng dé tiép tuc lam bay hoi dung dich. Can luu y diéu nay khi c¢6 161 dan
“khong dugc dun t6i kho”. Pé ¥ s6 luong dang ké dung dich dinh trén chén chung, phai trang
cho sach.

VI. CACH QUAN SAT MAU PHAN UNG.

Quan sat mau sic, nhin trén nén trang,

Quan sat mau tring hodc quan sat mot dung dich c6 it tia, chi thiy duc: nhin trén nén
den.

Quan sat mau cta khi bdc 1én: nhin theo truc 6ng tir trén xudng dudi, dat dng nghiém
thang dtng trén nén trang. Can than 13y ra khoi lira trudc khi quan sat d¢é dung dich khéi ban vao

mat.
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CHU Y VE CACH DUNG MAY LY TAM

May ly tam khi quay phai chira 2 dng nghiém dit trong 2 éng khong d6i xtng, cac éng dy
phai c6 trong lwong gan bang nhau dé méay duocll canl] [ ang. N[ u khong, may s& rung manh
khi quay va rat mau hu.

Vi vdy néu chi c6 mot ngudi dung may thi nhd dit thém mot dng nghiém chira mot thé
tich nu6c bang thé tich dung dich trong dng nghiém phai ly tdm. Tét nhat 1a doi mot ngudi ban
dé hai nguoi dung may mot luot.

Bit dau quay tir tir. Néu thay méay rung manh, nglg quay tirc khic, xem lai coi hai dng
nghiém nam trong hai 6ng dbi ximg c6 khéi lugng bang nhau hay khong.

Khi ngimg, budng tay cho may ngung quay tir tir. Ngimg gip ong nghiém c6 thé bay ra
ngoai.

Trude khi quay can kiém soat cac con 6¢ gan may ly tim vao ban c6 1ong khong, néu co,
nhd nhan vién trong phong siét chit lai. Sinh vién phai luu ¥ quay theo chiéu mii tén vé& trén
méy ly tdm (chiéu ciia tay quay) dé tranh sy ndi long con dc sé lam vang cac Ong ra ngoai rat
nguy hiém.

Thuong chi quay do 30 — 40 vong 1a nudc & trén da trong. Riéng truong hop cac hidroxid
va sunfur khi méi trAm hién 1an dau (chua rira) doi hoi mot thoi gian quay 1au hon tir 2 dén 5 lan.

Nén chiu khé quay kha 1au dé tat ca trAm hién lang xudng dudi.
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Chwong |

GIOI THIEU CHUNG VE PHAN TICH
PINH TINH

|. Muc dich.
1. X4c lap thanh phén.
Ton, nguyén tir, phan tir cia cic chat tan trong dung dich.
Trong do co:
- Ban chét vo co hodc hitu co cta chat da cho.
- Loai chét nao:
+ Acid.
+ Mubi.
+ Bazo.
+ Acid — Bazo (ludng tinh).
+ Phirc chét.
- Néu 1a chét hitu co thi thude nhém nao:
+ Ruogu, da ruou, phenol.
+ Acid hitu co.
+ Ludng tinh.
+ Hop chat Diazo mang mau.
2. Phat hién.
- Céc dang xac dinh cta cation, anion tir don gian dén phirc tap, phtic chét bén v.v...
- Céc nguyén t6 hod hoc:
+ Nam trong bang hé théng tuan hoan cac nguyén td.
+ Chua xuét hién trong bang hé thdng tuan hoan.
- Céc dang tiéu phan khac nhau cta cing mot nguyén t: Fe®*, Fe®*, [Fe(H20)6]*", [Fe(CN)s]*,
[Fe(CN)g]*, [Fe(SCN)]*, hoic cac dang oxy hod khac nhau ctua luu huynh S%, 8,7, 8° S,047,
SO4”.
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3. Tach hoic ¢b 1ap cac chit nham muc dich tinh ché.
- Téach céc ion trong cung mot nhém phan tich. Thi du: Ba2+, Sr2+, Ca2+, Mg‘2+.
- Tach cac anion trong cung mot nhom phan tich. Thi du: CI', Br', I'.
4. Nhén biét va dinh tinh.
- Dua vao céc biéu hién vat 1y, hoa hoc, hoa 1y dac trung.
- Dya vao cac phan ing phén tich dic trung (c6 st dung thudc thir).
I1. Piéu kién tién hanh cic phan tng dinh tinh.
1. Tinh dac trung va d¢ nhay ctia phan ung.
- C6 rat nhiéu phan Gng c6 thé thuc hién (hang chuc ngan), nhung chi c6 nhitng phan tng dic
trung mdi cé y nghia thyc tién trong phan tich dinh tinh.
- Phan g dic trung: la phan ing ma nhd chung, trong nhitg diéu kién xac dinh cta phong thi
nghiém co thé xéac dinh duoc lidu duy nhét trong dung dich, khi dang c6 sy hién dién ctia nhiing
ion khac phat hi¢én dugc nho vao:

+ Xuat hién mau sic dic trung.

+ C6 su két taa.

+ Co su giai phong khi.

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

3SCN" + Fe** > Fe(SCN); mau d6 mau.

0
PN
CH3z — C=NOH CH3;—~C—-Ny  wN-C-CHjs
2 ' + N2t + I Ni w.. +H,0
CH3z — C=NOH CH3—C-N-""" XNi—C-CHs
\ 0 e
Dimethyl Glyoxin Dimethyl Glyoximat Ni mau d6 thim

2. D¢ nhay cia phan tng:
- La luogng chat nho nhét (ctia cac hod chit) ma ta c6 thé:
+ Phéat hién dugc ion (dinh tinh).
+ Phat hién dugc chét (dinh lugng).
- Nguoi ta biéu thi d6 nhay ciia phan tmg bang mot s6 gia tri c6 lién quan dén nhau d6 la:
+ Cuyc tiéu phat hién: 1a lugng nhd nhét cta chit do trong dung dich dé ta co thé

phat hién duoc no.
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cuc tiéu phat hién
Thi du: 2K* + [PtCl4]* > K[PtCls] Ding giot PtCL* va |  luong chat = 5M/g
két tia ving 1 giot K* } 0,01-0,03ml
+ Nong do téi thiéu: 13 ndng d6 nho nhat cua dung dich ma phan Gmg con c6 thé
quan sat duoc.
Thi du: 2K* + PtCly > K[PtCly] v ;‘gntﬁgi K* > (1gK'/10lit) = 0,1g/lit
+ D¢ loang gidi han: 1a gia tri nghich ddo cua nong do toi thicu. Be xac dinh do
loding giéi han, ngudi ta cho thyc hién phan tmg ¢ mot ndng do xac dinh, sau do dung
dung moi pha lodng cho dén khi nao khong con xac dinh dugc phan tng nita thi d6 1a do
pha loang gidi han.
- Phan tig phan tich cang nhay: néu cyc tiéu phat hién, ndng d6 t6i thiéu cang nhé va
do pha loang gidi han cang lon.
Thi du: phan Gmg phét hién 2K* + Ag[Co(NO,)s]” > KoAg[Co(NO,)e] ¢
Tinh thé mau vang
* Cyc tiéu phat hién 12 1Mg
* Nong do tbi thiéu  (1N/50000) = 2.10° N/lit
Do lodng gidi han 1a: 50000 1an
- D0 nhay cia phan tng con duoc xac dinh bang khoang thoi gian ma phan tmg xay ra
(phan Ung clia cac ion c6 thoi gian phan ing nhanh hon nhiéu 1an so véi thoi gian phan (mg cua
cac nguyen tu, phan tir trung hoa).
Thoi gian phan g phu thudc vao moi trudng phan tng.
Thi du:
Dé két tia Mg®* bang Na;HPO,4 hoic > MgHPO, ,
v tf)(‘yi E;ia[l két
Na,CO3; —> Mgy(OH),CO3 } tua rat 1au
néu cho NH,OH IN (5 giot) lam méi trudng:
Mg?* + NH4OH + Na;HPO, > MgNH,PO, v
3. P nhay cuc dai ciia thudc thir (Reactive = R).

két tia nhanh chéng
ngay tirc thi

Thubc thir R (khdng mau) + A (khong mau) = RA ¢6 mau (R duoc goi 1a thude thir so
mau. Thudc thir ndy c6 kha ning 1am xuat hién mot phan tng phan tich).
Thudc thir R dic trung voi chat A (ma khong can tap trung chat A trude bang cac bién

phap lam giau, khi ndng d6 chat [A] > 2.107 mol/lit hodc gr.ion/lit.
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Trén co sé nghién ctru vé do nhay cuc dai (c6 thé dat duoc) cua thude tht > nguoi ta
thdy rang: rat kho xac dinh mot tap chit A, c6 chta trong thanh phan mot hdn hop phéan tich ma
khong can tap trung ching lai bang phwong phap lam giau chung (tir ndng d6 2.107 1&n ~ 107).

Vi vay:

- Ngay ca khi st dung nhitng thudc thir nhay nhat ciing can st dung thudc thir ¢6 nong do
16n hon cuc tiéu phat hién.

- D6 nhay cao nhét cua thudc thir khéng di manh (Iam phép mau) dé giai quyét cac
nhiém vu phén tich do vy: nguoi ta cin phai biét cach st dung thém nhimg thu thuat lam ting
d6 nhay ctia phan tng phan tich (ma nhirng tht thudt nay luén c6 ma hoc vién can hoc dé thuc
hién duoc).

4. Phwong phap 1am ting d9 nhay ciia phan ng phan tich: c6 nhiéu yéu t6 4nh huong dén do
nhay ctia phan tng phan tich cho nén 1am ting d6 nhay c6 y nghia rat 16n dén két qua ctia phan
tich dinh tinh.

- Vi dd nhay cua phan ting lién quan dén cuc tiéu phat hién, né)ng dd t6i thiéu va do pha
lodng gidi han tic 1a lién quan dén ndng d6 chét cuc tiéu cho nén viée can lam 1a tap trung, 1am
taing ndng d6 va nhiéu khi phai c6 1ap chat d6 dé phat hién cho dugc.

a. C6 thé 1am ting d nhay ciia phan wng bang cach: dung thudc thir c6 do tinh khiét
cao (tinh khiét hoa hoc hodc tinh khiét quang hoc nham loai hét cac tap chét gy nhidu dén két
qua phan tich ngoai ra thuc hién cac thi tuc che chan (dung mit na) dé che cac phan tng ngin
can lam cho phan Gng phan tich thuc hién dugc dit khoat rd rang (nhung viéc che chian nay
nhiéu khi cling chua du manh dé ting d6 nhay cta phan tng).

b. Sir dung cac bién phap tip trung lam giau chit:

+ Chung cét.

+ Chiét ly. Lam ting ndng Lam cho néng ndng do chét
L Két tia, do chitcantim ¥ do chat[A] »>  tdithiéu
+ Hép phu.
c. Tang d nhay ciia phan ing bing cich 1am thay doi diéu kién ciia phan tng phan
tich:
Thi du: hdn hop phan tmg ¢6 I', Br,, CI" can lan luot tach timg thanh phan mot ra khoi
hon hop.
I (pH =5 - dung 5giot NH4CI 1N) »> Iz* khi mau tim.
KMnO, 1M + Br (pH =3 - thém 5gi CH3COOH 1N) - Br, | khi mau néu.

CI" (pH =1 - chothém 5 giot H,SO4 1N) - Cl,4 khi mau vang.

-7-
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5. Che va giai che cac ion (ding mit na): Trong thuc hién phan tich (dung dich 1a hdn hop chit
va ion) c6 chtra nhiéu tap chit giy nén nhimg phan tng phy, ngin can phan tng chinh 1a phan
{mg phan tich ma ta can thuc hién, gay nhiéu cho két qua phan tich. Khi d6 thudc thir:

+ Tac dung véi ca chét can phén tich va ca voi tap chat > 1am giam d6 nhay cua
phan tng phan tich.

+ Hoa tan mat san pham ciia phan tmg phan tich, 1am mat mau dic trung.

+ Tao phuc chit bén anh huéng dén phat hién chat.

+ Xay ra oxy hoa khur: 1am thay ddi tinh trang ctia chat can phan tich.

a. Che chin tic dung cia phan @ng phu:

+ St dung mudi Sianur (CN"), Thiosianur (SCN"), florua (F’), phosphat PO,%,
Thiosulfat (S205%) cua kim loai kiém va NH," 1am chét che vé co.

+ Str dung Acid ascorbic, A.Tartric, acid oxalic, a. Salysilc hoac mudi kim loai
kiém cua chung: Complexon, ThioUrea, Ethylendiamin, diethyldithioCarbamat, Uniton
(2,3 di Mercapto Sulfonat Na) v.v... lam chit che hiru co.

- Phuong phap nay da duoc stir dung rong rai trong hoa phan tich va hoa hoc néi chung.
Thi du:

Khi cho Co®* + 4SCN™ - [Co(SCN)4] mau xanh cobalt dam. (1)

Tap gay nhidu Fe** + 3SCN™ > Fe(SCN); mau dé mau. (2)

(1), (2) > mau két hop nau sim - ngan can x4c dinh Co**

Pé ngin can tao mau dé Fe(SCN); cho Fe** tac dung trudc voi

+6F > [FeFe]®

+P0,* > FePO,4

+Cp04% > Fe(Co04)s™
- 1am cho mau xanh cobalt [Co(SCN)4]* thé hién that rd rang.

- Ciing c6 thé khir Fe** vé Fe?*
Fe?* + SCN + Fe(SCN), khdng mau - khong gy nhiéu cho xac dinh Co?*.
Thi du:
Khi xéc dinh Ti** c6 mit Fe®* }Ti‘” + H,0, > TiO; (tréng)
Fe** + H,0, > Fe(OH)3vang nau
- gay nhidu cho x4c dinh Ti*"
- C4ch thuce hién cho Fe®" + PO,> > FePO, ¥ va Ti*" dugc dé dang xac dinh.
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b. Giai che: Nhitng ion d3 duoc che dugce ding phan Gmg hoa hoc dé dua vé trang thai tu
do dung hon la trang thai solvat (Hydrat).
- Cho ion bi che tic dung véi thude thir. Thude thir ndy tao véi cac phdi tir (Ligand) cia
phtc chit che mot phirc chat khac bén hon két qua 1a mot ion dwogc giai phong.
Thi du:
Che Ni?* + 4CN" - [Ni(CN)4]* — giai che 2Ag" + [Ni(CN)4]* © 2[Ag(CN),] + Ni** tu do.
Che Fe** + BCN™ > [Fe(CN)g]* — giai che 3Hg" + [Fe(CN)s]* > 3[Hg(CN),] + Fe** tu do.
Che Be?* + 4F > [BeF4]* — giai che [BeF4]* + 2Ba?* > 2BaF, + Be®* ty do.
Che Ti** + 6F > [TiFs]* — giai che 2[TiFe]* + 3Be®* > 3[BeF4]* + 2Ti*" tu do.
c. Anh hwéng pH ciia méi trwomg: gia tri pH quan trong trong phan tich dinh tinh:
+ pH quyét dinh luong phan ung.
+ pH quyét dinh san pham phén tmg.
Thi du:
-KMnO; + I' (pH=5) —> 1, (khi mau tim)
Str dung dém acetate: CH3COOH 1IN + CH3COONa 1N
[H]" = 10™ = Ka. 1N. VCH3COOH/IN. VCH3;COONa
=10*". VCH3;COOH/VCH3;COONa
— 1ml CH3;COOH 1IN + 1,8ml VCH3COONa 1N
-KMnO4 + Br (pH=3) — Br; (khi mau do)
[H]" = 10 = 10*"°. VCH;COOH/VCH;COONa
— 5,6ml CH3;COOH + 0,1ml CH3COONa

*pH lagi?
Nuéc phan ly yéu: 2H,0 < H;0" + OH

K = [H30"][OH]/ [H20)° = 3,24.10™*®
Nong d6 nudc: [H20] = 1000/18 = 55,555....

Tich s6 ion cta nude: Koo = [H30'][OHT] = K[H,0]?

= 3,24.108 (55,555)* =10 (¢ 25°C)
Niam 1920 Sorensen dua ra khai niém chi sé Hydro: pH = -Ig[H"]
Nuéc trung hoa ¢6:  [H] = [OH] =V Ko = 107

=>pH=7
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* Pém la gi? Co tinh chit:
- Gia tri pH thay ddi it khi cho thém vao dung dich mét lugng axit hodc baze manh.
- Sir dung dém dé diéu chinh pH cta dung dich.
bém Anderson: [H'] = Ka. [Axide]/ [Baze]

* Piéu chinh pH.

- O pH thuan loi, phan tng phan tich x3y ra theo huéng ding, ion ma ta cin nhan biét
cho ta phan ing dic trung, dé dang thuan loi cho viéc phat hién.

- O nhiing gia tri pH khac, phan tng xay ra khong theo hudng dang, lam anh huong dén
két qua xac dinh va phat hién ion.

- Thi du: phan tng phat hién Fe**

4Fe** + 3K4[Fe(CN)s] —p Fes[Fe(CN)g]s (xanh berlin)
Fe** + 3SCN" _,  Fe(SCN); (d6 mau)

Céc phan tmg nay xdy ra thuan loi khi pH< 7, khi pH> 7 ca 2 cho két tia Fe(OH)3 d6 nau

khong thuan lgi cho vi¢c phat hién Fe®*,

- Piéu chinh pH > 7:

Nho tur tur tung giot KOH, NaOH, NH4,OH O.1N, Na,CO3 O.1N, CH3COONa 1IN ... Sau
d6 dung dém Anderson: tt nhat 1 dung dém NH,CI 1N, NH,OH 1N
[H'] = Ka. [NH4CI]/ [NH4OH]
- Piéu chinh pH < 7:
Nho tir tir timg giot HCI, HNO3 O.1N, CH3;COOH 1N, NH,CI 1N, NH4NO3 IN ... Sau

d6 dung dém Anderson: tot nhét la dém acetate CH3COOH 1N, CH;COONa 1N
[H'] = Ka. [CH3COOH]/ [CH3COONa]
d. Thudc thir: (Reactive).
- Thudc thir 1a cdng cu sic bén ciia ngwdi lam thi nghiém hoa hoc:
+ Pé xac dinh nhén biét cac chat, thanh phén hoé hoc ctia chung.
+ Pé xé4c dinh ciu tao cua cac hop chit can phan tich.

- Phén loai thudc thir:

Ham lwong chat chinh | Ham lwong tap
K§ thuat Technical 0,99 0,01 (107)
Tinh khiét Pure 0,999 0,001 (10)
Tinh khiét phan tich | Analytical pure (PA) 0,9999 0,0001 (10
Tinh khiét hoa hoc Chenical pure (CP) 0,99999 0,00001 (10™)
Tinh khiét quang hoc | Speetrel pure SP 0,999999 10°®
Tinh khiét ban dan Semi condutor — P SCP | 0,999999999 10°

-10 -
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Trong phan tich dinh tinh, dé loai trir anh hudng cia tap gdy nhidu chi sir dung hoa chit
tinh khiét (P) hoic tinh khiét phan tich PA.

- Nén nhé: Quy dinh cic loai thude thir tinh khiét phan tich, phéan tich hoa hoc ciing chi
1a twong ddi trong mot sb trudng hop, chiing van bi nhiéu bau (trong cong nghé san xuit, do bao
g6i, do d6 dung v.v...) do vay nhiéu khi chung van khong dap tmg dugc nhu ciu do phan tich dat
ra hodc dap tmg dugc mot sé yéu cau nay, nhung khong dap tmg duge nhirg nhu cau khac!

- Trong phan tich vat liéu ban din: thi ca tinh khiét hod hoc va tinh khiét quang hoc
ciing khong dung duoc do vay nguoi ta phai chuyén sang cac phuong phap vat 1y, hoa Iy hoic st
dung mat na che dé phan tich duoc mat sb cac chi tiéu co ban nhét cua vat liéu nay.

- C6 mot s6 linh vyc phan tich doi hoi do tinh khiét rat cao cua thude thir (46 dung ciing
bang dung cu siéu sach) dé tranh hoa chat bi nhiém ban tir moi trudng va tir 46 dung.

- Mt s thude thir dic dung (da dugc thuc tién phan tich cong nhan) dugc mang tén tac
gia cua ching.

Thi dy: thude thir Tsugaev voi Ni?* 1a dimethyl Glyoxin. Thude thir Nestler 1a dung dich
kiém cua Ko[Hgls]. Thude thir Streng - Magne Uranyl Acetat.

- Thudc thir chon lgc:

Phan ung v&i mot s6 ¢6 han cac ion riéng bi€t, cac ion nay doi khi khong cung mdt nhom
phan tich véi nhau.

- Thuéc thir nhém:

Phan tng véi tat ca ion trong nhom phan tich.

Dung mdi chon loc: c6 thé chiét ly 1 loai ion khi c6 mit tit ca ion khac trong nhém.

e. Yéu cau doi véi thudce thir:

- Gia tri va y nghia thuc tién cta thude thir phan tich dugc xac dinh bdi mot loat yéu cau:

+ D9 tinh khiét.

La nhirng yéu
+ D0 nhay. &

cau chu yéu
+ Tinh dac trung.

> Néu thudc thir nhiém ban (hodc chira nhitng tap chat gy nhidu dén viéc xac dinh
nhitng ion khac) s& cho ra két qua xac dinh khong dang tin cay.

- Ham luong gidi han cia cac tap chat (cho phép) cé trong thude thir duoc quy dinh
theo nhitng yéu cau cta tiéu chuin nha nudc hoic tiéu chuan ky thuat cua nghanh.

Tuy nhién: Bé thuc hién cac phan tmg phan tich, khong nhét thiét lac nao ciing doi hoi
thudc thir tinh khiét phan tich (PA) hodc tinh khiét hoa hoc (CP) trong thudc thir gbc (dd nhidm
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ban) lai thuong khéng cd nhitng tap chat gay nhiéu cho két qua phan tich, cho nén tap ban trong
nhiing truong hop nay c6 thé bo qua.

f. Nong do thudc thir duge siv dung.

Trong phong thi nghiém phan tich, can chuan bi nhiing thudc ther 6 nong d6 xac dinh
(pha mot khéi lwong thuée thir theo tinh todn vao mat thé tich dung méi pha hop)

- Néu chit hoa tan trong nudc — khi dé yén dung dich bi van duc (do két taa — do thuy
phan chat tan), trong truong hop nay phai cho thém vao dung dich mét lugng axit pha hop.

- Cac chét khong hoa tan duoc trong nudc: phai trung hoa chling trong axit.

- Mét s thube thir hitu co khéng hoa dugc trong nuée — phai sir dung cac dung mdi hiru
co (r wou, aceton).

- Nong d¢ thudc thir dwoc biéu thi bang: sé dwong luong gram/lit - Thuong axit 1a 5N,
baze 1a 2N. Bé pha cé4c dung dich phan tich: ding muébi nitrate (NO3") hoic chlorid (CI") ¢6 néng
d6 mudi g/lit hoac mg/lit - thuong ndng do mudi duoc sir dung 1a: 0,01g/lit = 10mg/lit.

g - K§ thuit ding thudc thir. C6 thudc thir chung va riéng.

- Bo thudc thtr riéng duoc dat trong cac hop dung, Bo thudc thir dung chung dit trén cac
gid ngang hoac dat trong c&c ngan ta bo ngo.

- Dung dich thudc thir dwoc dat trong nhitng chai Ion miéng hep bang thuy tinh, c6 nat
mai hoac nut van.

- Khi sir dung thudc thir: 1y tirng xuat nho cho vao cac binh nhé giot. Nhiing thudc thir
ran (phai & dang min) duoc dat trong nhitng chai ndt mai miéng rong.

Thubc thir c6 thé & cac trang thai: ran, long, khi

- Can tuan tha c&c qui tic sir dung thudc thu:

+ Thudc thir long lay tung giot, tranh Iy lugng Ién dé khéng 1ang phi.

+ Str dung xong thudc tha: xép chai ngay ngan vao chd ci.

+ Dung dich thudc ther da 1ay ra khoi lo (du chua sir dung) ciing khdng duogc d6
tro lai lo dung dé tranh nhiém ban ngau nhién.

- Can than chu dao la viéc ma nguoi lam trong phong phan tich phai luén dam bao:

+ Mbi lo thudc thir st dung mot pipette riéng, siphong hat riéng.
+ Nt chai sau khi m¢ dat ngtra trén mit ban, tranh 1am ban nat chai.
+ Sau khi st dung xong thudc thir phai day ngay nap binh lai va xép binh trg vé vi

tri cu.
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+ Pipette phai dat trén gi4 riéng (cho ting chai) - khong dé pipette dit nam trén
ban (tranh nhi m ban).
I11. Cac nhom phan tich.

- Trong phén tich dinh tinh cac chit vO co, nguoi ta chu yéu st dung chat dung dich
mudi, acid bazo hoa tan trong dung méi 1a nuéc, trong trang thai dién ly.

Do vdy: phan tich ho& hoc dung dich nudc cia cac chit dién ly dugc gidi han & phép xac
dinh cac ion riéng biét (cation va anion) chir khong phai la xac dinh nguyén t hosc cac hop
chat cua chang.

- Su phén chia céc ion (cation va anion) thanh cac nhom phan tich dya trén quan hé cua
nhitng ion nay véi tac dung ciia thude thir, thanh nhirg nhém phan tich riéng.

Trong tai liéu ndy nguoi ta sip xép ion thanh 6 nhom:

Nhém 1: Ag*, Pb*, Hg,*".

Nhém 2: Ba?*, Ca®".

Nhom 3: Zn*, AP,

Nhom 4: Fe*, Fe**, Bi*".

Nhém 5: Mg**, Cu®, Hg".

Nhom 6: K*, Na*, NH,4".

Anion v6 co duoc chia thanh 3 nhém:

Nhém 1: CI, Br, I, S, NO3".

Nhém 2: AsO,*, AsOz”, PO,*, HCO3', CO5”.

Nhém 3: SO3%, SO,7.

Su phan chia ion thanh cic nhom phén tich ching to c6 mdi lién hé giita sy phan nhom
cac ion véi tinh cht ciia cac nguyén td trong hé thong tudn hoan Mendeleev nhung day khéng
phai 14 nhitng mbi lién hé truc tiép ma la mot mbi lién hé logic, hé qua cia nhiing hoat dong thuc

tién ctia loai ngudi trong linh vyc nay.
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Chuong 11
PHAN TiCH PINH TiNH THEO NHOM
BAI 1: CATION NHOM | (Ag*, Pb**, Hg,**...)

A. Dic tinh ciia nhém phan tich thir nhit cic Cation.
1. Nhém I sir dung thude thir.
HCI 2N tao két tua va nhiing tia ndy c6 phan tmg khac nhau v6i dung dich NH,OH.
2. Phan trng nhém: thudc thir nhém 1a: HCI 2N
-Ag" + HCI —— AgCl(ttatrang) + H® —» Tua tan trong dd NH,OH
-Pb?®* +HCI —> PbCl, (tua tring) + 2H* — Khong tan trong dd NH,OH
- H922+ +HCI —» Hg,Cly(taa tréng) +2H" —» C6 mau den trong dd NH,OH
3. Phan irng ciia cac Cation véi thude thir - Cac thudc thir dic trung.
* lon Ag*
-Ag” + KI ——» Agl(tiavangnhat) +K*
-2Ag" + K,CrO; —> Ag,CrO; (tiia d6 gach) + 2K*
-2Ag" + Na,CO; —» AQ,COs(tua tring) +2Na"
—» Ag.CO;3 —» Ag(ttaden) + CO, + O
* Jon Pb**
-Pb* + Kl —_ Pbl, (tia vang) + 2K" (ta tan khi dun néng)
-Pb** + H,S0, —— PbSO, (tia tring) + 2H"
-Pb?* + (NH4);S —> PbS (tua den) + 2NH,"
-Pb?* + H.S — 5 PbS(tiaden) + 2H"
-Pb®* + K,CrOs —— PbCrO, (tua vang) + 2K*
(pH = 8, NaHCO;1N)

(Tta tan trong HNO3 6N va NaOH 2N, khéng tan trong CH3;COOH 2N)
* Jon Hg,**
-Hg?t + Kl —— Hgyl, (tha xanh luc) + 2K*

— Hgl, + Klg, — Hg+ [Hgl]* + 2K
-Hg,** + NH©OH — [XHgNH, + Hg] (tia xAm den) + NH;* + CI" + H,0
-Hg,** + Na,CO; — HgCOs; (ta tréng) + Hg (Xam den) + 2Na*
-Hg,?t +  K,CrO, — Hg,CrO, (tua do) + 2K+
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B. Trinh ty thywe hién phan tich ion nhom I.
1. Thue hién phén &ng véi thudce thir nhom.
* lon Ag”
-Nho 5 giot dd Ag® + 5gi thudc tht HC——  két tia trang AgCl.
—» Nho ting giot dd NH4OH 2N két taa AgCl tan.
- Nho 5gi dd Hg,®* + 5gi HCI 2N = Két tua tring Hg,Cl,
— Nho tung giot dd:
NH4OH 2N + Hg,Cl, —» [CI-Hg-NH; + Hg] (tia xam den) + NH4" + CI" + H,O
- Nho 5gi dd Pb®* + 5gi thubc thar HCl — két tia tring PbCl,.
— Nho timg giot dd NH,OH 2N két taa PbCl, khong tan.
2. Thye hién phan ng véi cac thudc thir Cation.
* lon Ag*
-5gi Ag® + 5gi KI —»  Agl(thavang) +K*
-5gi 2Ag" + 50i K,.CrO4  ——» AQ,CrOy (tia do) + 2K*
-50i 2Ag" + 50i Na,CO; ——» AQ,CO;(tua tring) +2Na"
* Jon Pb?
- 5gi Pb** + 5gi KI —»  Pbl,(tia vang) + 2K*
- 5gi Pb?* + 5gi H,S0, — PbSO, (tua tring) + 2H"
- 5gi Pb®* + 5gi Na,CO; ~——> PhCOjs (tua tring) + 2Na*
- 5gi Pb®* + 5gi K.CrO;  ——» PbCrO, (tua vang)
- PbCrO, + CH;COOH 2N — tiia khong tan
- PbCrO; + NaOH 2N — NayPbO; (tan) + H,CrO,4
* Jon Hg,?"
- 5gi Hg,”** + 5gi KI — 5 Hgaly (tha xanh lyc) + 2K*
- 5gi Hg,** + 5gi NH;OH 2N —»  XHgNH, (tua x4m den) + Hg + NH,X + H,0
- 5gi Hg,** + 5gi Na,CO; —  HgCOs (tua tring) + Hg (X4m den) + 2Na’
-5gi Hg,”* + 5gi KoCrO, . Hg,CrO, (tua do) + 2k*
3. Thuc hanh.

+

C6 7 dung dich mau, hoc vién chon mot mau (c6 danh sé) trong 7 mau do.
- Thyc hién phan mg véi thude thir nhom.
- Thyc hién phan tmg véi cac thude thir Cation.

Phat hién ion trong nhém theo nhitng phan rng dac trung.
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C. So' d6 phat hién Cation nhém I — Bai 1.

Dung dich miu (dinh
s0 theo két qua boc
tham).

\4
Thubc thir nhém HCI
2N nhé tirng giot c6
két tua trang.

A 4

Thuéc thir NH,OH
2N nhg tirng giot.

A\ 4
N?::u tan Néu két tha Néu co két
ket tia khong tan tia den
A\ 4
Lam cdc phén tng Lam cac phén img Lam céc phan tng
déc trung dé phat dic trung deé phat dic trung dé phat
hién Ag* hién Pb* hién Hg,”
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D. B4o c4o két qua phan tich miu.

* Phan thir nghiém chung:

TT

Phan thuc hién

Két qua cho diém

ba thyc hién hodc | - Khong thuc hi¢n
phat hi¢n ion - Khong phat hién

Chuan bj tbt dung cu hoa chat: HCI 2N,
NH4OH 2N, Kl 2N, K,CrO; 0,5N; Na,COs,
CH3COOH 2N, NaOH 2N, H,SO, 2N

01

Thyc hién cac phan ung nhom véi ting cation.
- Nho 5gi dd mau Ag" + 5gi HCI 2N > AgCl
Két taa trang, sau d6 nho tir tr NH4OH 2N vao
dén khi két tia hoa tan.

- Nho 5gi dd mAu Pb*" + 5gi HCI 2N - PhCl,
k’ét tl"%a trépg, sau do nho tur tr NH4OH 2N vao,
lac déu, két tia khong tan.

- Nho 5gi dd mdu Hg,”* + 5gi HCI 2N >
HgCl, ké‘g tﬁq trang, sau d6 nho tu tor NH,OH
2N vao, lac déu, co6 két tia xam den.

Phin irng dic trung ciia Ag’

03

- Nho 5gi dd ion Ag® vao dng nghiém, thém
5gi kali iod, co6 tia vang nhat.

- Nho 5gi dd ion Ag® vao dng nghiém, thém
5gi kali cromat, c6 tia do gach.

- Nho 5gi dd Ag* vao dng nghiém, thém 5gi
natri carbonat, c6 tua trang.

Phén tng dic trung cia Pb*

03

- Nho 5gi dd Pb™ vao 6ng nghiém, thém 5gi
KI, ¢6 tia mau vang. Chia tia thanh hai 6ng;:
mot 6ng cho ting giot A. acetic, tua khong tan,
mot dng cho thém NaOH 2N tia tan.

- Nho 5 giot dd Pb®* vao ong nghiém, thém 5
giot kali i0d, c6 tia vang tuoi.

- Nho 5gi dd Pb™ vao 6pg nghiém, thém 5gi
acid sulfuric 2N, c6 tda trang.

- Nho 5gi dd Pb™ vao éng nghiém, thém 5gi
natri carbonat, c6 tua trang.

Phin tng dic trung cia Hg,™

03

- Nho 5gi dd Hg®* vao dng nghiém, thém 5gi
amoni hydorxyd, c6 tua xam den.

- Nho 5gi dd Hg,”* + 5gi KI 2N két tia mau
xanh luc.

- Nho 5gi Hg,”" + 5gi K,CrO, 0,5N két tia do.

- Nho 5gi dd Hg,”™ + 5gi Na,CO3 2N tia xam
den.

Tong cong

10
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* Phan phat hién ion & mau riéng:

Co6 4 mau thir 1, 2, 3, 4. Chon 1 trong 4 mau:

TT Phan thyec hién Két qua cho diém
Thuyc hi¢n ding Khong thyc hién dung
Phat hién dugc ion | Khong phat hién duoc
1 | Thuc hién phan tng v6i Thudc 1
thir nhém
2 | Thyc hién phan Gng dac trung 3
phat hién Ag”
3 | Thuc hién phan Ung déac trung 3
phat hién Pb*
4 | Thuc hién phan Ung dac trung 3
phat hién Hg,**
Tong cong 10
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BAI 2: CATION NHOM 11 ( Ba**, Ca*")

A. Dic tinh ciia nhom phan tich thir hai cac cation.
1. Nhém II sir dung thudc thir nhém 1a H,SO, 2N tao két tiia tinh thé mau tring.
2. Phan wng nhom.
5gi Ba** + 5gi H,SO4 > BaSO.4 két tua tréng + 2H"
- Két tia rat bén duogc sir dung dé dinh lugng Ba?* va SO
5gi Ca®" + 5gi H,SO, > CaSOu4 + 2H*

- Két tiia khong bén, cho thém 3ml aceton hodc 3ml rugu 70°. Ethylic tao ra két tua keo
mau tring.
3. phan ng ciia cation v6i cac thudc thir dic trung.
* lon Ba”*

Ba®* + K,CrOs > BaCrO4l (vang) + 2K*
Két tiia nay khong tan trong NaOH 2N va CH3COOH 2N

Phan g Voler KMnO4 0,1N
Ba?* + H,S04 2N — BaSO, (ngam KMnQ,) + 2H*
S5giot 5 giot két tia mau hong

- Sau d6 dung H,0; khir KMnO,: mat mau tim
KMnQO, + H,0; + H,SO4 =2 K;SO4 + MnSQO4 + O, + H,0O
- Nhung tiia BaSO4 (ngam KMnOy) vén giit lai mau hong.
Ba?* + Na,CO3(2N) > BaCO; + 2Na"
Sgiot 5 giot két tua tring

* lon Ca”*

Ca®* + (NH,),C,0, > CaC,04 + 2NH,'

5 giot 5 giot két tua tring
Ca® + NaCO; >  CaCOs
5 giot 5 giot két tha trang

- Két tiia bén khong tan trong CH3COOH 2N tan trong HNO3, HCI, H,SO4 2N.

- Buogc su dung lam phan g dinh lugong Ca®*, C,04%
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B. Trinh tu thuc hién phén tich ion nhém II va hon hop ion nhém I, II.
1. Phan trng vé thudc thir nh6m.

5gi Ba®* + 5gi H,S04 2N > BaSO, két tua tring + 2H" két tia bén

5gi Ca®* + 5gi H,S04 2N - khong c6 két tua.

- Thém 1ml C;HsOH 70% c6 két tia tring keo CaSOy |
2. Phan @ng v6i thudce thir dic trung

- 5gi Ba** + 5gi K,CrO40,1N >BaCrO, két tua vang + 2K*

- Thém 1ml dd CH3COOH 2N két tua khong tan

- 5 giot Ba** + 1giot KMnO, 0,IN + 5 giot H,SO4 2N > BaSO, (ngdm KMnOy) | + 2H*

két tia mau hong

Sau d6 dung H,O, 1IN nho tir tir vao hdn hgp phan tng.

- Trong dung dich H,0; + KMnO4 + H,SO4 =2 O, + H,0 + K,SO4 + MnSO4(khdng mau)

- Con két tua khong phan tmg v6i H,0; van con mau hong.

- 5gi Ba*" + 5gi Na,CO3 2N > BaCOj3 két tua tring + 2Na*

- 5gi Ca?* + 5gi (NH4)2C204 2N > CaC,0, (két tua tring, bén) + 2NH*".

- Thém 1ml CH;COOH 2N, két tia khéng tan.

- 5gi Ca®* + 5gi Na,CO3 2N > CaCO; két tua tréng, bén + 2Na*
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C. So' d6 phat hién cation nhém I va nhém II:

C6 9 mau dung dich phan tich dugc danh sé 1,2, 3,4, 5,6, 7, 8, 9.

Sinh vién dugc chon 1 mau hon hop cation nhém 1, 11

10 gi miu 10 gi | NH;,OH2N [»| Kéttaaden > Phathién Ag*
hén hop HCI 2N "
nhom I, 11 [7) tla trang Kéttia [ Phat hien Pb2*
> NH,OH 2N khong tan .
. Phan l
Khong dung — : o
tua dich NH4OH 2N ™ Co kéttiaden [ Phat hién Hg,
v
H,SO42N | | Kéttua NN
10 giot "| trang déu > Phathi¢n Ba
Trong
Khong dung
tia dich

A 4

Thém 2ml C,HsOH

70° két tia keo trang

A 4

Phat hién Ca?*
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D. B4o c4o két qua phan tich miu hdn hop Cation nhém I, 11

* Phan thi nghi¢m chung

TT

Phan thyec hién

Két qua cho diém

Pa thuc hién.
Pa phat hién
ion.

Khong thuc hién.
Khong phat hién
ion

Chuén bi tot hod chit: dung dich Ba®*, Ca’*, hdn
hop cation nhom 1, 11, HCI 2N, H,SO, 2N,
Ethanol 70°, K,CrO,4 0,1N; CH;COOH 2N,
KMnO,0,1N; H,0, 30%, Na,COj3 2N,
(NH),C,0, 2N.

1

Thyc hién phan ing véi thude thir nh(')m 11
- Nho 5gi Ba®", nho 5gi HpSO4 2N c6 két tua
trang = BaSO, két tua + 2H"

03

- Nho 5gi Ca”", nho 5gi H,SO4 2N + 1ml Ethanol
70° > CaSO, két tia keo + 2H"

Thuwe hién phén Wng dic trung véi tirng cation

* lon Ba*

03

- Nho 5gi dd Ba®* vao 6ng nghiém, thém 5 gi
kali cromat, c6 tua mau vang tuoi, sau dé thém
CH3COOH, tua khéng tan

- Nho 5gi dd Ba™ vao ong nghiém, thém 1gi
KMnOy, 5gi H2SO,4 2N, c6 két tia, dé yén vai
phut, sau d6 thém tir tir ting giot H,0, dén khi dd
mit mau hong tlm con két tiia mau hong

- Nho 5gi dd Ba®* Vao 6ng nghiém, thém 5 gi
Na,COs, c6 tua trang.

* lon Ca**

03

- Nho 5gi dd ion Caz‘t vao 6ng nghiém, thim 5 gi
(NH3)2C,04 c6 tua trang, sau do thém
CH3;COOH, tua khong tan.

- Nho 5gi dd Ca”* vao ong nghiém thém 5 gi

Na,COs, c6 tua trang.

Tong cong

10
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* Phan thuc hién véi hdn hop Cation nhém I, 11.

TT Phan thuc hién Két qua cho diém
Da thuc hién | Khong thuc hién
1 St dung thude thir HCI 2N (10gi mau + 10gi HCI) 02
- Phan nam trong dung dich 1a cac cation nhom II.
- Phin nam trong két tua 1a cation nhom L.
2 | Nho tiép 10gi NH;OH 2N vao két tia > phét hién 04
Ag’ trong dung dich
- Két tia mau tring - phat hién Pb**
- Két tha den xam - phat hién Hg,”*
3 Nho tiép 10gi H,SO4 2N vao phan nam trong dung 04
dich:
- Két tua trrfmg, bén = phat hién Ba?
- Cho thém 2ml C;Hs0H 70° vao dung dich trong
xuét hién két taa keo trrfmg - phat hién Ca?
Tong cong 10
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BAI 3: CATION NHOM 111 ( Zn**, AIPY)

A. Pic tinh cia cation nhém III.
1. Cation nhém III sir dung thudc thir nhém 13 NaOH 2N l4y lwong duw.
2. Phan vwng nhém.

-Zn* + 2NaOH >  Zn(OH), | + 2Na'

5 giot 5 giot két tua tring
-APFY + 3NaOH > Al(OH); | + 3Na"
5 giot 5 giot két tha tring

Khi 1ay du luong NaOH 2N

-Zn(OH), + 2NaOHg > NaxZnO, (tan) + 2H,0
(2Na* + Zn0,%)

-AI(OH); + NaOHgq, > NaAlO;(tan) + 2H,0

(Na* + AlO?%)
3. Cac phan trng dic trung.
* lon Zn**
- Montequi: ion Zn®* tic dung v6i thude thir Montequi (A+B) cho két tiia mau tim.
5 giot 5 giot + 1 giot CH3COOH 2N

-Zn* + (NHg):S2N > ZnS| + 2NH*

Sgiot 5 giot két tia trang

-Zn* + NaCOs2N > ZnCO3;| + 2Na*

5 giot 5 giot két tha trang

* Jon AI**

AP+ Aluminon -  két tua bong do Al(OH); (Aluminon)
5 giot 5 giot

AP+ NH4, CI2N + NH4 OH2N >  AI(OH); két tua keo tring.
5 giot 5 giot 5 giot

AP+ Na,CO32N > AI(OH); két tua tréng.

5 giot 5 giot
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B. B4o cdo két qua phan tich miu Cation nhém 111

* Phén thir nghiém chung

TT

Phan thye hién

Két qua cho diém

Pba thuc hién
hodc phat hi¢n
ion.

Khong thyc hién.
Khong phét hién
ion.

Chuén bi tot dung cu hoa chat. Mau Zn**, AI**,
NaOH;N, CH3COOH 2N, Montequi A,B,
(NH4)282N, Na,COs 2N, Aluminon NH4C| 1IN,
NH,OH 1N

02

- Nho 5gi dd Zn“", thém NaOH 2N timg giot, €0
tua trang, nho tiép NaOH 2N, tua tan.

- Nho 5gi dd A", thém NaOH 2N timg giot, ¢6
tua trang, nho tiép NaOH 2N, tta tan.

Thuwe hién cidc phén @ng véi TT cation:

7 - . +
Cic TT cia cation Zn>

04

- Nho 2gi dd Zn®* thém 1gi CH3COOH, 5gi
Montequi A va 1gi Montequi B, c6 tia mau tim
hoa ca.

- Nho 5gi dd Zn“", thém 5gi (NHa),S ¢ tia
trang.

- Nho 5gi dd Zn“", thém 5gi Na;COs, c6 tiia
trang.

Cic TT cia cation A

04

- Nho 5gi dd A", thém 5gi Aluminon, dun nhe
co tia bong do.

- Nho 5gi dd AI**, thém 5gi NH,CI, 5gi
NH,OH, c¢ tua trang keo.

Nho 5gi dd A", thém 5gi Na,CO; c6 tia tring.

Tong cong

10
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BAI 4: CATION NHOM 1V ( Fe*, Bi*", Fe™)

A Dac tinh cda cation nhéom IV.
1. Cation nhém IV sir dung thudc thit nhém 1a NH,OH 1N va H,0, 20%, NH,CI 1N.
2. Phan wng nhém:
- 5gi Fe** + 5gi H,0; + 5gi NH4Cl 1N + 5gi NH4OH 1N > Fe(OH); | két tua nau do.
- 5gi Fe** + 5gi NH4OH 1IN + 5gi NH4CI IN > Fe(OH)s | két tia nau do.
- 5gi Bi** + 5gi NH4OH 1N + 5gi NH,Cl 1IN > Bi(OH)3 | két tiia vang.
3. Phan @ng dac trung cua cation:
* Jon Fe?*
- 5gi Fe?* + 5gi Ka[Fe(CN)s] 0,1N = Fes[Fe(CN)g]2 | (xanh turbin) + 6K*
- 5gi Fe?* + 5gi Na,CO3 2N > 2Na" + FeCO; | két tua xanh nau
* Jon Fe**
- 5gi Fe** + 5gi K4[Fe(CN)g] 0,1IN > 12K* + Fes[Fe(CN)g]sd xanh Berlin.
- 5gi Fe** + 5gi KSCN 1N - 3K" + Fe(SCN)s! mau do mau.
- 5gi Fe** + 5gi NH,OH 1N > 3NH," + Fe(OH)s4 két tua nau do.
- 5gi Fe** + Na,CO3 2N > 3Na" + CO;™ + Fe(OH)3l két tiia nau do.
* Jon Bi**
- 5gi Bi®* + 5gi KI 2N - Bisll két tia den.
Nho thém KI du + Bilz > K[Bils] két tia tan ¢6 mau vang dam.
- 5gi Bi** + 5gi (NH),S 2N - Bi,Ss{ két tua den + 6NH,*
- 5gi Bi*" + 5gi Na,CO3 - ¢6 két tua tring Bi(OH); + CO,T
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B. So d6 xac dinh hén hop Cation nhom I, 11, ITIL, IV.

C6 4 miu phan tich danh s6 1,2, 3, 4 sinh vién chon miu.

MAu hén hop Cation (1ml) + 5 giot Na,CO3 2N

——» tiia den 2> phat hién Hg,**

p tiia xanh niu = phat hién

»

L » tiia triing + CO, = phat hién Bi®*

» tha tan - phat hién Ag”

Miu hén hgp Cation (2ml) + 5 giot HCI 2N

v

tia tring +5 giet NH,OH . tiia khong tan - phat hi¢n Pb?

khong tia

v

Phan nim trong + H,S0, 2N — 5 gigt dung dich

khong tia + Ethanol 70°

—— tiia tring = phat hi¢n Ba®*

» tiia keo tring > phat hién Ca®*

»

—
—_—

khéng tia -

—_—
—
—_—

4 —

Phan dung dich tach ra
+ NaOH (trung hoa)

phat hi¢n Zn®* lam truwéc

p{ tia tring + NaOH du [ tiia tan<
Phat hi¢n AP 1am sau.

Ch( y: dung dich c6 thé c6 Fe** thir luén phan Gmg dic trung v6i Ku[Fe(CN)g].
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C — B4o c40 két qua phén tich maiu.

* Phan thye hién chung

TT Phan thyec hién Két qua cho diém
Pa thuc hién, | Khong thuwe hién.
Pa phat hién | Khong phat hién
ion. ion.
1 Chuén bi cac dung cu hoa chat Fe**, Fe>*, Bi*",

H,0, 20%, NH,CI 1N, NH,OH 1N, Ks[Fe(CN)q]
0,1N, KSCN 1N, KI 2N, (NH,),S2N,
Ka[Fe(CN)e]

Thue hién cac phan &ng cta cation nhém IV 02
véi TT nhom

- Nho 5gi dd ion Fe”, thém 5gi H,0,, 5gi NH4CI,

5gi NH4OH c6 két tiia ndu do.

- Nho 5gi dd ion Fe®*, thém 5gi H,0,, 5gi NH4CI,

5gi NH4OH, c6 két tia nau do.

- Nho 5gi dd ion Bi**, thém 5gi H,0,, 5gi NH4CI,

5gi NH,OH, c6 két tiia vang nga.

Thuc hién cac phan ing véi TT cation

Céc TT ciia cation Fe*' 02
- Nho 5gi dd ion Fe**, thém 5gi kali fericyanid, c6

két tiia keo mau xanh dam.

- Nho 5gi dd ion Fe**, thém 5gi Na carbonat c6

két tia mau vang nau.

Céc TT ciia cation Fe 03
-Nho 5gi dd ion Fe**, thém 5gi kali ferocyanid, cd

két tha keo mau xanh dam.

- Nho 5gi dd ion Fe**, thém 5gi KSCN, dd c6

mau do mau.

- Nho 5gi dd ion Fe**, thém 5gi Na,COj3 co két

tia nau do.

Céc TT ciia cation B 03

- Nho 5gi dd ion Bi**, thém 5gi KI c6 két tia den,
thém KI, tia tan, dung dich c6 mau vang da cam.

- Nho 5gi dd ion Bi**, thém 5gi (NH,)2S, co két
ta mau den.

- Nhé 5gi dd ion Bi**, thém 5gi Na,COs co két

tia tring va khi bay ra.

Tong cong
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BAI 5: CATION NHOM V ( Cu*, Hg*, Mg*")

A. Dic tinh cua cation nhom V

Cation nhém V ciing c6 thudc thir nhém twong ty nhu nhém IV d6 1a:

NH4OH 1N, NH4CI 1N va H,0, 20%
1. Céc cation nhém V tac dung v6i thude thir nhém khong tao ra két tia

- 5gi Mg ?* + 5gi NH,OH 1N > Mg(OH), + 2NH*

Nhung Mg(OH); trong mdi truong NH,CI 1IN (5giot) + H,0, 20% (5giot) c6 tich s6 tan
rat 16n nén hau nhu hoa tan hoan toan trong dung dich.

- 5gi Cu®* + 5gi NH,CI + 5gi H,0, + 5gi NH,OH > [Cu(NH3)4]** ¢6 mau xanh lam

(phtrc tetra ammoni cuprat) **
- 5gi Hg®* + 5gi NH,Cl + 5gi H,0, > [Hg(NHs),]** phire chit tan khong mau
(phtrc diammoni Prusat)**

Viéc tac dung véi thude thir nhom nhung khong tao ra két tia 13 khac biét cua cation
nhom V véi céc catien nhom IV.
2. Phan @ng véi thudce thir dic trung.

* Jon Mg®*

- 5gi Mg®* + 5gi NH,OH 1N + 5gi Na,HPO, 1N > MgNH4PO, | + 2Na* + H,0

MgNH,4PO, 12 két tia tring cia mudi kép Magne Amoni Phosphat.

- 5gi Mg?* + 5gi NaOH 2N > Mg(OH), (két tua tring) + 2Na’

- 5gi Mg?* + 5gi Na,CO3 2N > MgCOs két tua tring + 2Na*

* lon Cu**

- 5gi Cu®* + 5gi NH4OH 1N > [Cu(NHs)s]*" phirc tan mau xanh lam + 4H,0

- 5gi Cu®* + 5gi K3[Fe(CN)s] 0,1N > Cus[Fe(CN)g]. két tua do + 6K*

- 5gi Cu® + 5gi (NH4)2S 2N > CusS két tua den + 2NH*

* lon Hg?*

- 5gi Hg** + 5gi H,0, 20% + 5gi NH,CI 1N + 5gi NH,OH 1IN > [Hg(NHs),]**

(phirc chét tan khong mau)
- 5gi Hg®* + 5gi KI 2N > Hgl, két tua do + 2K*
- Hgl + 2Klg, =2 Kz[Hgls] phire chét tan khong mau tetra lodua Prusat z
(2K"+ [Hgla]")
- 5gi Hg** + 5gi NaOH 2N > HgO (két tua vang xam) + 2Na* + H,0
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B. So' d6 xac dinh hdn hop Cation nhém L, IL, IIL, IV, V.

Co6 6 mau xac dinh danh so tir 1 dén 6: sinh vién chon 1 mau.

C6 mau xanh Bluew ——— Phat hi¢n Cu®*

— - Quan sat mau
Mau phén tich - Lay 2ml

Cé mau vang due ~ —— Phat hi¢n Fe*

—— Mauden ——— Phat hi¢n Hg,”'

v Két tita - » Maudénau ———p Phat hién Hg®
+ 5gi Na,CO32N

\ 4

—» Mau nau xanh ——— Phat hién Fe**

Phin dd tich
ra khéi tiia L——» Mau tring c6 khi T — Phat hi¢n Bi**
. ] Kéttiatan —  Phat hién Ag’
v Ket tia trang
+5gi HCI 2N »( NH,OH 1N nhé tirng giot
. Két tiia khong tan  — Phat hién Pb**

Phén dd tich
ra khéi tia

v Két tiia tring

+ 5gi H,SO,2N » Phit hién Ba®

|——————> Khéng két tiia + Ethanol 70° nhé tirng giot > Két tiia keo tring -> Phat hién Ca®

Phén dd tich
ra khoi tua

v - - Tan két tia
NaOH 2N trung hoa Két tia trang + NaOH 2N du >

J, Phit hi¢n Zn? 1am truéce

\ 4

l Phit hién AP sau

\ 4

Két tiia tring khong tan

\ 4
+5gi H,0, + 5i NH,OH + 5gi NH,C| —— Tankéttia —F Phat hi¢n Mg?*

-30 -



Bai gidng Ly thuyét va Thiee hanh Hod phdn tich Binh tinh

C. Bio cao két qua phan tich miu.

* Phan thye hién chung

TT Phan thye hién Két qua cho diém
Pa thuc hién. | Khong thwe hién.
Pa phat hién | Khong phat hién
ion. ion
1 | Chuan bi dung cu hoa chat Mg”™*, Cu**, Hg™", 1
H.0, 20%, NH4Cl 1N, NH4OH 1N, K3[Fe(CN)g]
0,IN, NaOH2N, Na,CO32N, Kl 2N, Na,HPO,1N
Thuc hién cac phan tng cia cation nhom V
v6i TT nhom
2 | - Nho 5gi dd ion Cu”™, thém 5gi H20,,5giNH,4CI, 1
5gi NH;OH, dd c6 mau xanh lam.
3 | - Nho 5gi dd ion Mg, thém 5gi H,0,, 5gi 1
NH,4CI, 5gi NH,OH khong cho tia
4 | - Nho 5gi dd Hg=" thém 5gi H202, 5gi NH,CI, 1 — 1
29i NH,OH, c6 két tua roi thém NH,4OH dén khi
tha tan hét, dd khéng mau.
thuc hién cac phan ing véi TT cation
Ciac TT ciia cation Cu”’
5 |- Nho 5gi dd ion Cu®* thém 1-2gi NH4OH c6 két 1
taa, thém tiép NH,OH cho dén khi taa tan, dung
dich c6 mau xanh lam.
6 |- Nho 5gi dd ion Cu” thém 5gi kali ferocyanid, 1
c6 tua do.
Ciac TT cia cation Hg”'
7 |- Nho 5gi ion Hg®*, thém timg giot KI 6 tiia do 1
thém tiép KI tua tan dung dich khong mau
8 |- Nho 5gi ion Hg**, thém 5gi NaOH 2N ¢ tia 1
vang.
9 |- Nho 5gi dd ion Hg**, thém 5gi Na,COs, 6 tia 1
do nau (vang nau).
Ciac TT ciia cation Mg”"
10 | - Nho 5gi dd Mg**, thém 5gi NH,CI, 5gi NH4OH, 1
thém 5gi Na,HPO, c6 tua tréng.
11 | - Nho 5gi Mg”™ thém NaOH 2N c6 tia tring, 1
12 | - Nho 5gi dd Mg®*, thém 5gi Na,COs c6 tia 1
tréng.
Tong cong 12
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BAI 6: CATION NHOM VI (NH,", K*, Na*)

A. Dic tinh cia cation nhém VI
1. Cation nhém VI khéng c6 thudc thir nhém

Pay 1a nhiing cation cta kim loai kiém va amoni, ching tao ra cic hop chét baze
NH,OH, KOH, NaOH va cac mubi Haloganid, Sulfat, Carbonat déu dé tan trong nuéc, cho nén
phai xac dinh thang nhing ion ndy theo phan tng dic trung.
2. Phan @ng dic trung cua cation nhom VI

* Jon NH,"

- 50i NH;" + 5gi NaOH 2N = NH3 + H,0 + Na*

NH; bay ra lam phenolphthalein chuyén sang mau do gidy chi thi tng hop chuyén sang
mau xanh.

- 5gi NH;" + 5gi thudc thir Nessler = cho két tiia do nau

* Jon K*

- 50i K" + 5gi HCIO4 IN > H* + KCIO, két tua tring

- 50i K* + 5gi H,C4H406 1IN > KHC4H406 két tha trang + H"

lon NH;" ciing c6 phan tng tuong tu cho nén dé chic an phai xac dinh NH," trudc hoic

dun nong dung dich cho NHj3 bay hoi ra ngoai.

O OH COOK
N\
OzN C N02 02N NOZ
-50i K™ + 5gi -
N02 NOZ
Acid picric Picrat Kali c6 mau vang kim

* lon Na*
- 5gi Na* + 5gi Magne Uranyl Acetat (thudc thir Streng) > két tia mau vang

A A + A 5 7 \ \
Dot mudi Na™ trén ngon Itra gas ¢6 mau vang.

-32-



Bai gidng Ly thuyét va Thiee hanh Hod phdn tich Binh tinh

B. So d6 xac dinh hén hep Cation tir nhém I, IL, ITIL, IV, V, VI.

Maiu hén hgp Cation — 2ml

xanh Blue = c6 Cu®*

guan sat mau

nau duc = c6 Fe*

» phat hign NH," (dun néng)

Phan dung dich
w tach ra tir két taa

\ A R
Phan dung dich
Ll
da tach khéi tia
\4

Phin két tia |—p tha comau

+ HCI 2N 5 giot P Két tiia tring

» phat hién K*

’ phat hi¢n Na*

den > phat hién Hg,**
d6 nau = phat hién Hg?
xanh nau = phat hi¢n Fe**

A 4

> Z < . £t ia . -3+
Ly trang + thoat khi -> phat hign Bismut Bi
Kkét tia tan > phat hién Ag*
»| +NH.OH IN <: )
nho tir tir két tiia khong tan > phat hién Pb*

Phén dung dich
tach ra tir két taa

+ HzSOA 2N 5 giOt

v

A 4

Két tiia tring

|y Phat hién Ba™

- Khéng chiu két tiia + 1ml C;HsOH 70° = két tiia keo tring = phat hién Ca®
Phan dung dich tach ra tir ket tiia

phat hién AI** sau

+ NaOH 2N trung hoa

A 4

Két tiia tring p{ +NaOH du > tan két tia <:

(dung dich) phét hién Zn*" 1am truée

A 4

Két tiaa tring khong tan

A 4

+ H,O0, + NH,ClI -
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C. Bio cao két qua xac dinh cation nhém VI

TT

Phén thyc hién

Két qua cho diém

Pa thuc hién.
Pa phat hién

ion

Chua thue hién.
Chuwa phat hién
ion.

Chuan bj tdt dung cu hoa chat, dung dich NH,", K",
Na®, NaOH 2N, Phenolphthalein 1%, Nessler, HCIO,
1IN, H,C4H;Os 1IN, CH3COOH 6N, Garola (A+B),
Streng

02

Thurc hién cac phan ing véi TT cation

Cac TT cia cation NH,'

03

- Nho 5gi dd ion NH,", thém 5gi NaOH 2N, ddy ong
nghiém bang gidy loc tim mot giot dd phenolphtalein
dun nhe, gidy c6 mau hong.

- Nho 5gi dd NH,", thém 5gi TT Nessler, xuét hién tua
nau do (vang nau).

Cac TT cia cation K

04

- Nho 5gi dd ion K*, thém 5gi HCIO,, ¢6 tia tring

- nho 5gi dd K 5gi dung dich dém, thém 5gi acid
tartric c6 tia tring (neu chua c6 tiia co nhe thanh 6ng).

- Nho Sgi dd ion K, thém 5gi acid picric c6 tiia vang.

- Nho 5gi dd K*, thém 5gi TT Garola A, mot it bot
Garola B, 5 — 10gi acid acetic 6M c6 tua vang.

Cac TT cua cation Na*

01

Nho Sgi dinh dudng Na’, thém 5gi TT Streng, co tua
vang mau 14 ma.

Tong cong
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BAI 7: ANION NHOM I (CI', Br', I', S, NOy)

A Cac dac tinh cia anion nhom I
1. Tac dung véi AgNOs 0,1N tao ra két tiia bén, nhirng két tia nay khong tan trong dung
dich HNOs 2N.
- 5gi CI" + 2gi AGNO; > NO3 + AgCH két tua tring
- 5gi Br + 2gi AgNO3 > NO3 + AgBri két tia vang nhat
-50i I” +2gi AgNO3 > NO3 + Agl{ két tiia vang
- 5gi S* + 2gi AgNO3 > NO3 + Ag,SY két tua den

NO3 khong tao tia véi Ag”
2. Cac phan tng chung ciia Anion Halogenua X

Str dung KMnOy, 0,1N 1 chat oxy hoa manh, KMnOy 1y dién tir cia X va chuyén ching
thanh khi Halogen X, trong moi truong acid.

Tim Khéng mau

2KMnO; + 10X + 8H,SO04 = 2MnSO; + 5X; + 8H,0 + 550,

Mn™ + 5¢ > Mn?*

2X -2e 2> X,

Chlor sau khi bay lén: ding gidy loc tim thudc thir Vilier-Fayol: gidy chuyén tir trang
sang mau xanh tim.

Br,: dung gidy loc tim Fluorescein: chuyén tir mau vang sang hong.

l,: dung gidy loc dau ho tinh bot: chuyén tir trang sang mau lam.
3. Cac phan trng riéng cua CI', Br, I

*lon CI

- 50i CI" +5gi AgNO3 0,1IN > AgCN (tring) + NO3

AgCI + 2NH,OH 2N nho tir tir = [Ag(NHs),]" (tan) + CI" + H,0
*lon Br-
- Thudc thr ciia Br' chinh 14 nude Chlor (nudc c¢6 Cl, hoa tan)
1ml Cl, + 5gi Br ™ - Br, + 2CI°

- Br; hoa tan trong Chloroform lam cho dung dich c6 mau vang nau.
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*lon I’
-5gi I” + 5gi HgCl, IN = Hgld do + 2CI°
Hgly + 2KI du - [Hgls]® + 2K* (tan)
5gi I + 5gi Pb(CHsCOO0), IN = Pblyl vang + 2CH;CO0O"

* lon $*
- 5gi S* +5gi Pb(CH3C00), IN >  PbS{ den + 2CH;COO
-50i S +50i H,SO4 2N > H,ST mui hoi + SO~
* Jon NOjs™ sir dung thudc thir Griess.

(Zn + 2CH3COOH = Zn(CH3COO0), + H,1)

2NO;3™ + 2H, moéi sinh = 2H" + NO,” + H,0
NO, tac dung véi thude thir Griess A + B thanh hop chat Aso c6 mau hong

5gi NOs + Diphenylamin = hop chit c6 mau xanh Blue

B. So' d6 x4c dinh anion nhém I

Dung dich mau 2ml + 5gi Ba(NO3), 1N

Khong két tia

A 4

+ 5gi AgNO; 0,1N

A 4
Kéttia [ Den - phat hién $*

L——> Vang nhat > phat hiégn > [

1" (trude)

Br~ (sau)

——— Tréng -> phat hién CI

|
[
|
[
I
I
I
[
+—’ phat hién NO3’
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C. Bio cao két qua xac dinh Anion nhém L

TT

Phan thye hién

Két qua cho diém

- Pa thuwe hién. | - Chwa thue hién.
- Da phat hién | - Khong phat hién

lon

lon.

Chuan bj dung cy, hoa chit: CI', Br, I, S, NO3
Ba(NOs), 1IN, AgNOs; 0,IN, KMnO; O,1N,
H,SO4 2N. Thubc thir Vilier-Fayol, Fluorescein,
hd tinh bot, NH,OH 1N chlorofrom, Nudc chlor,
HgCl, 1N, Pb(CH3COQ), IN, kém hdt Zn Griess
A + B, diphenylamin

Thir anion nhém I véi TT so b

- Nho 5gi dd ion CI', thém 5gi Ba(NOg3),, khdng
co tua.

- Thao tdo tuong tu véi cac dung dich Br', I, Sy,
NO3

- Nho 5gi dd ion CI', thém 5gi AgNOg, ¢6 tua
trang, thém HNO3 2N, tua khong tan.

- Nho 5gi dd ion Br’, thm 5gi AgNOs, cé tua
vang nhat, thtm HNO3 2N, tua khong tan.

- Nho 5gi dd ion I', thém 5gi AgNOs3, ¢6 tia vang
kem, thém HNO3 2N, tua khong tan.

- Nho 5gi dd ion S*, thém 5gi AgNOs, c6 tua
den, thém HNO; 2N, tiia khong tan.

- Nho 5gi dd ion NO3, thém AgNOs, khéng c6
tua.

Thir phan vrng chung xac dinh X

- Nho 5gi dd CI, thém 5gi KMnQO4, 2 — 3gi
H,SO4 dam dic, ddy 6ng nghiém bang gidy loc
tam TT Vilier—Fayol, sau vai phiit gidy c6 mau
Xanh tim.

10

- Nho 5gi dd Br', thém 5gi KMnO,, 5gi H2SO4
dam dac, day @ng nghjém bang giay loc te”m} TT
Fluoressein, gidy chuyén tir mau vang sang hong.

11

- Nho 5gi dd I', thém 5gi KMnOy, 5gi H>SO4 dam
dédc, day ong nghiém bang giay tam ho tinh bot,
gidy c6 mau tim xanh.

12

Thir anion CI', Br', I’ voi ca TT riéng

- Nho 5gi dd CI, thém 2-3gi AgNO3, ¢c6 tiia trang,
thém NH4OH tua tan.

13

- Nho 5gi dd Br, thém 5gi nuge clor, Sgi
cloroform, lac nhe, quan sat 16p cloroform thay
c6 mau vang nau.

14

- Nho 5gi dd I', thém HgCly, c6 tia do, thém tiép
dd I', tiia tan, dung dich khong mau.
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15 | Thw anion S véi cac TT

- Nho 5gi dd S;', thém 5gi chi acetat, c6 tia den.

16 | Thir anion NO3 véi cac TT

- Nho 5gi dd NO;{, thém mot hat kérr‘l, 5gi Griess
A. 5gi Griess B, lac nhe, dd c6 mau hong.

17 | - Nho 5gi dd NOg3’, thém 1 — 2gi H,SO, dic, 5gi
diphenylamin, dd c6 mau xanh lo.

Tong cong

BAI 8: ANION NHOM I
(AsO.>, AsO;™, PO,>, HCO5, CO5%)

A. Nhirng dac tinh cua Anion nhom II.
1. Phin tng v6i Ba(NO3),: cho ra nhiing két tia trang, tan trong HNOjz 2N.
- 5gi AsO;> + 5gi Ba(NO3), IN > Bag(AsOs)oy + 6NO3
- 5gi AsO, + 5gi Ba(NO3); IN > Bag(AsO,)) + 6NO5”
- 5gi PO, + 5gi Ba(NO3), IN > Bag(PO,)l + 6NO5°
- 5gi COs” + 5gi Ba(NO3), IN > BaCOs{ + 2NO3

lon HCO3™ khéng tao ra két tia bén voi Ba®* nhung do tham gia vao cin bang phan ly

HCOs « H' + COs”

Cho nén van tao nén BaCOsd
2. Phan tng véi AgNO; 0,1N: Cac Anion nhom II phan tng v6i AgNO3 déu cho két tua, cac két
tia nay déu tan trong HNOs.
- 5gi AsO3> + 5gi AgNO3 0,1N > 3NO; + AgsAsOsd vang
- 5gi AsO3¥ + 5gi AgNO3 0,IN - 3NO;5™ + AgsAsOd d6 nau
- 5gi PO, + 5gi AgNO3 0,1N > 3NOs + AgsPO.4 vang
- 5gi HCO3™ + 5gi AQNO3 0,1N = AgHCO3! tring + NO3’
- 5gi COs” + 5gi AgNO3 0,IN > 2NOs; + Ag,COsY tring

(bi anh sang phan huy - Ag xam den)

3. Cac phan ing dé xac dinh AsOs* va AsO4>

Phan tng gitra kém va H,SO4 2N tao ra Hydro méi sinh.

Zn + H,S04 > ZnSO, + 2H°
3H" + AsO;* + 6H° > AsH,T + 3H,0
3H* + AsO,* + 8H° &> AsH,T + 4H,0

AsH; bay 1én gap gidy loc tam AgNO; 1am cho gidy c6 mau den.
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4. Phan @ng dac trung cia AsO4>.
- 5gi AsO4> + 5gi NH4CI 1N + 5gi NH4OH 1N + 5gi MgCl, 2N > MgNH4AsO,44
Két tia trang mudi kép Amoni
Magne Asenat

5. Phén tng ciia HCO5 va CO3°.
- 5gi HCO3™ + 5gi Hg(NO3); IN > HgCOs két tua d6 nau + H* + 2NO5”
- 5gi COs” + 5gi HY(NO3), IN > HgCOsl két tua dé nau + 2NO3

Téac dung v6i Acid manh HCO3 va C032' bi phan huy thanh COo,T
-5gi HCOs + H" > CO,T + H,0
- 5gi COs* + 2H" > CO,T + H,0

CO; bay ra tac dung véi Ca(OH), tao két tia trang duc:

CO, + Ca(OH), > CaCOs{ + H,0

Phan tmg dé phan biét HCO5 va COs> duing Mg?* chi tic dung véi CO5> tao két tia

trang, con véi HCO3™ khong tao ra két tua:
Mg®* + CO3% > MgCOs két tua tring

6. Phan @ng cua PO43'.

PO,% tac dung vdi (NH4),M00, tao két taa vang:

12(NH4)2M00, + PO4> + HNO3 > (NH4)3H, [P(M0,07)s]¥ két taa vang + H,0 + NH4NO;

Céc ion AsO3> va AsO,>. Khi tac dung v6i (NH,);M00; ciing cho phan tng tuong tu
cho nén dé khong bi 1am phai xac dinh AsOs> va AsO,> tru6e khi xac dinh PO,*.

PO43' tac dung voi hon hop MgCl,, NH4CI, NH4OH tao ra mudi kép két taa tréng:

PO,> + Mg* + NH," > MgNH,PO,4
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B. So' 6 xac dinh hén hop anion nhém I, II

A

y

+

AgNO; 0,IN - 5 giot

két tiia d6 nau => phéat hién AsO,*

MAu phén tich + Ba(NO3); 2N dung dich sau
. —»
2ml Sgiet khi tach tiia
két tia tring
tan
Y
+ AgNO; 0,1N - 5 giot

két tiia vang = phét hién AsOs™ sau d6 PO,

C6 khi bée Ién

+ CH;COOH 2N -5 giot

+ MgCl, 2N -5 gigt

-40 -

» CI
Kkét tiia tring
két tiia vang
» Br,I’
két tita den
> S

két tia tréng CO5*

khong két tiia HCO3



Bai gidng Ly thuyét va Thiee hanh Hod phdn tich Binh tinh

C. Bao cao két qua xac dinh anion nhém II.

TT Phan thye hién Két qua cho diém
-Da thue hién. | - Chwa thue hién.
- Pa phat hién | - Chwa phat hién
ion. ion.
1 Chuan bi dung cu hoa chat: AsOs>, AsS,”,
PO4*, HCO3, COs*, Ba(NOs), 2N, HNO; 2N,
AgN03 0,IN, Zn, H,SO, 2N, CH3;COOH 2N,
Hg(NOS)Z 1N, MgC|2 2N, (NH4)2MOO4 IN,
NH,4CIl 1IN, NH,OH 1N.
2 Thir anion nhém II véi TT so b
- Nho 5gi dd AsO;”, thém 5gi Ba(NO3),, c6 tia
trang, HNO3 2N tiia tan.
3 |- Thao téc nhu trén véi dd AsO,”, PO,”, HCOg),
COs™.
4 |- Nho 5gi dd AsOs”, thém 5gi AgNOs, c6 tia
vang.
5 |- Nho 5gi dd PO,>, thém 5gi AgNOs, co tua
vang.
6 - Nho 5gi dd HCO3, thém 5gi AgNO3 co tua
nau.
7 - Nho 5gi dd HCO3, thém 5gi AgNO3 co tua
tréng
8 |- Nho 5gi dd COs~, thém 5gi AgNOs, co tua
trang hoi xam.
9 Phin g chung xac dinh AsO3”, AsO,”
- Nho 5gi dd A503 , thém 1 hat kém, 5gi HZSO4
2N day miéng Ong bang gidy tim AgNOs3, gidy
chuyén sang mau den.
10 | - Thao tic nhu trén v6i dd AsO,”.
Phin g chung ciia HCO3 va CO5”
11 - Nho 5gi dd HCOg3', thém CH3COOH ting giot,
quan sat ong thay c6 khi bay ra.
12 | - Thao tac nhu trén v&i dd CO5°.
13 | - Nho 5gi dd HCO3™ thém 5gi Hg(NO3),, cb tia
do nau hoac vang nau.
14 - Thao tac nhu trén véi dd CO5”.
15 | - Phan Gmg phan biét HCO5 va COs*
Nho 5gi HCO3™ + 5 gi MgCl 2N khong két tua.
16 Phan Ung cta PO,>
- 5gi PO4> + 5gi (NH4);M00, 0,1N dun nhe, tua
vang.
17 | -5gi PO, + 5gi NH4CI IN + 5gi NH,OH 1IN +

5gi MgCl, 2N két tua tring.

Tong cong
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BAI 9: ANION NHOM 111 (SOz%, SO,%)

A. Dac tinh cia anion nhém III.

1. Phan @ng so' by ciia Anion nhém III.

- 5gi SO,% + 5gi Ba(NOs), 2N > BaSO44 tréng + 2NO3s” + HNO3 2N nhé tir tir 4 khong tan.
- 5gi SO5% + 5gi Ba(NO3), 2N > BaSOs! tring + 2NO3 + HNO3 2N nho tir tir, két tia khong

tan vi BaSO3; bi HNO3 oxy hoéa thanh BaSOs,.
- 5gi SO, + 5gi AgNO;3 0,1N - khéng c6 két tua.
- 5gi SO5% + 5gi AgNO;3 0,1N > Ag,SOs4 tring + 2NO,°

(tia nay tan tr lai trong dung dich SO3%).

Ag,SO0; + 35055 > 2[Ag(SOs),]*
2. Phan ung dic trung cua SO57.
- 5gi SO3> + 5gi BaCl, 2N > BaSOj; két tua trdng + 2CI°
BaSO3 + 2HCI 2N - BaCl, + SO,T + H,0
8032' bi cac acid manh phan huy thanh SO,, SO, lam mat mau KMnOj.
H* + SO > SO,T + H,0
SO, + 2KMnO,4 + H* = 2MnS0Q, + K80, + H,0

3. Phan @ng dac trung ciaa SO~
- 5gi SO4% + 5gi BaCl, 2N > BaSO, két tua tring + 2CI

* Phan trng Voler
- 5gi BaNOs 2N + 5gi SO,* + 3gi KMnO,4 0,1N - BaSO, + 2NO3

Két tha m&i hinh thanh BaSO, s& hap phu KMnO, tir tring = mau hong BaSO,

(KMnO,) + Hy0; 20% nho tir tir &én khi mat mau KMnO, trong dung dich.
5H,0; + 2KMnO,4 + HCI - 2KCI + MnCl; + O, +H,0

Nhung KMnOj, trong 16p hip phu ctua BaSO4 van con nguyén, két tia BaSO, (KMnOy)

van c¢6 mau hong.

- 5gi SO,% + 5gi Pb(CH3COO0), 2N - PhSO4 két tia tring + 2CH3;COO".
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B. So' @6 xac dinh hén hop Anion nhém I, IT, I1I.

x A e e e P tiia tring > phat hién COs*
Mau phan tich + CH;COOH 2N c0 thoat khi

» + MgCl, 2N -5 giogt

2ml
khong tia = phéat hién HCO;5
dung dich khong tia ]
— tia trang = phat hién CI’
v
dich da tach tia
+ Ba(NOs), 2N — 5 giot »|  AgNO;0,1N -5 giot p  tiia vang - phat hién Br',CI
1
1
] ! L tita den - phat hi¢n S*
tua trang :
1
v L » Trong c6 nhidu NOs
P tia khong tan
+AgNO;  [——  két tila > phét hign SO5*
1
tua tan 1
e » khong tiia = phat hi¢n SO~
A 4

+ AgNO; 0,IN — 5 giot

L »  dénau> AsO”

L » vang - phat hign AsO;* truéc, PO, sau
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C. Bao c4o két qua x4c dinh Anion nhém III.

TT Phan thye hién Két qua cho diém
Da thyc hién. Chua thyc hién.
Pa phat hién | Chwa phat hién
lon lon
1 | Chuan bi t6t dung cu, hoa chat: SO3* SO, 1
Ba(N03)2 2N, HNOs 2N, AgNO3 0,1IN, BaC|2 2N;
HCI 2N, H,SO4 2N, KMnO, 0,1N, H,0, 20%.
2 | Thir anion nhém III véi TT so b
- Nho 5gi dd SO,~, thém 5gi Ba(NOs),, co tua 1
tréng, thém HNOj3 2N, tua khong tan.
3 |- Nho 5gi dd SOs*, thém 5gi Ba(NOsj)z, co tua 1
tréng, thém HNOj3 2N, tua khong tan.
4 | -Nho 5gi dd SO,*, thém 5gi AgNOs, khong cé tua. 1
5 | -Nho 5gi dd SOs*, thém 5gi AgNO3, co tua tring. 1
6 | Thir anion SO42' voicacTT 1
- Nho 5gi dd SOz~ thém 5gi BaCly, co tia tring,
thém HCI 2N, tua tan.
7 |- Nho 5gi dd SO5”, them 5 — 6gi H,SO, 2N day 1
ong bang gidy loc tim KMnOy dun nhe, gidy mét
mau hdng.
8 | Thir anion SO42' voicac TT 1
- Nho 5gi dd S0,%, thém 5gi BaCl, co6 tia tréng,
thém HCI 2N, tia khong tan.
9 |- Nho 5gi dd SO,%, thém 1gi KMnO,, 5gi HNO3 1
2N. 5gi Ba(NOs)s, lic k¥, dé vao gia khoang 5 — 6
phiit, sau d6 dé yén vai phit, thém timg giot H,0»,
dd mat mau tim hong, tiia van c6 mau hong.
10 | - Nho 5gi dd SO,”, thém 5gi chi acetat, c6 tua 1
tréng.
Tong cong 10
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BAI 10
Xic dinh hén hop Cation va Anion trong dung dich

Trong bai 10 trong phong thi nghiém chuan bi 10 mAu phan tich c6 thanh phan 13 hdn
hop céc cation nhom I, nhom III va nhom VI va anion nhom L.
- Sinh vién béc tham mAu thi nghiém — Ty dua ra so dd phén tich va béo céo két qua phan tich
dya trén so dd da dua ra.
- Nhiing phén tng da thyuc hién déu phai dugc trinh bay dﬁy du, cchi tiét, chinh xac kém theo két
qua quan sat nhirng hién tugng da xay ra khi thuc hién phan Ung.
- Nhitng myc sinh vién d thyc hién dung (hodc tim duoc két qua ding) s& dugc cong thém 1
diém.
- Nhitng muc chua thuc hién (hoac da thuc hién nhung cho két qua sai s€ dugc ghi nhéan 0 diém).
- Piém cham cho bai bao cio thi nghiém 10 ciing 13 diém kiém tra giita ki ctia sinh vién va s&
dugc chuyén doi ra thang diém 10 khi chia s6 diém thuc té duge cham véi diém t6i da sinh vién
c¢6 thé nhan duoc khi thuc hién thi nghiém nay.

* Phan thyc hién — Trinh ty x4c dinh — Bai 10,

* Phan tng thir dau tién: sir dung Na,CO3 2N.

TT Hién tugng Huwéng phin tich Pung | Sai

1 | - Sgi mau phan tich + 5gi Na,CO3 2N | Xac dinh cation tir nhém I > V
co tua den. trudc, xac dinh anion sau.

2 |- 5gi mau phan tich + 5gi Na,COs | Xac dinh cation trudc, xac dinh
khong két tua. anion sau.

3 | - 5gi mau phén tich + 5gi Na,CO3 2N | Tim Bi®* va cation trudc anion
c6 két tha tring va bot khi. sau.

*Chuay:

1. Dung dich mubi bao gio ciing chira cation va anion.

2. Viéc xac dinh cation va anion tién hanh doc 1ap v6i nhau. Nhung c6 mét s6 cation can tré viéc
xac dinh anion va nguoc lai.

3. Pé x4c dinh ion khong gip trd ngai, gy nham 14n, can thuc hién theo trinh tu sau:

- Quan sat mau phan tich, néu mau c6 mau thi theo mau xac dinh cation twong ing néu mau phan

tich khong mau phai thuc hién cac phan tng thr.
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Thi du:

+ Mau phan tich 5gi + 5gi Na,CO3; 2N - khong tua: xac dinh anion trude (trir CO3%).
ROi dén cation nhom VI (NH4*, K*, Na*) sau. (Cation cac nhém khac khdng co).

+ MAu phan tich 5gi + 5gi Na;CO3 2N c6 két tua tring va két tha mau > Xéc dinh cation
5 nhom dau trude, cation nhém VI va anion sau.
- Viéc dé xuit hudng phan tich cho sinh vién thuc hién, ghi vao tap va trinh bay véi giang vién
hudng dan dé xir Iy ¥ kién dua ra nhimng thay doi vé trinh ty va hudng thuc hién tiép.
- Trong qué trinh 1am bai 10, néu gap khé khian, sinh vién cin trinh bay voi giang vién hudng
dan dé dugc gitip d& va dé co thé xac dinh tt tit ca cc ion co trong dung dich phan tich.
- Céc thay c6 hudng dan can tich cyc tra 10i cac cAu hoi, dua ra dinh hudng phan tich cho sinh

vién dé hoan thién k¥ nang giang day cta minh.
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