Co sé Hoa hoc phan tich

= = M3 hoc phan: CH3330 va CH3331
5 = Khéi lvong: 3 (3-1-0-6)

Ly thuyét: 45 tiét

Baitap: 15 tiét
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PHAN TICH BINH UONG
= CAC PHUONG PHAP PHAN TiCH HOA HOC
= Phan I: Nhém cac phwong phap phan tich
= 2 thé tich (PTTT)
5| = Chuwong 1: Pai cwong vé cac PP PTTT
5 = Chuwong 2: Phu’ong phap chuan dé axit — bazo’
£ 2 = Chuong 3: PP chuan do phuc chét
- - Chwong 4: Phwong phap chuén do két tia
= = Chuwong 5: Phwong phap chun d6 oxy héa —
= = kho
- g Phan Il: Phwong phap phan tich khéi lwgng
'. Chuong 6: Phuong phap phan tich khéi lwgng

== (o sé Hoa hoc Izhﬁn tich

Co sé Hoa hoc phéan tich

Tai liéu tham khao

Tiéng Viét:

1. Baigidng

2. Tran Binh (1997), Bai gidng chuén héa hoc phan
tich. NXB DPHBKHN

3. Hoang Minh Chau, Ttr Van Mac, Tt Vong Nghi
(2002), Co’ sé hoa hoc phén tich. NXB KHKT

4. Tran TG Hiéu (2002), Héa hoc phén tich, NXB
DHQGHN

. Nguyén Tinh Dung (2007), Héa hoc phan tich — Phan

1ll, NXB GD
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Co sé Hoa hoc phan tich

i Tai liéu tham khao
= Tiéng Anh:

= =1. Douglas A. Skoog, Donald M. West, F. James Holler,

Stanley R. Crouch (2004), Fundamentals of Analytical
Chemistry, 8th edition, Thomson, USA.

. Daniel C. Harris (2006), Quantitative analytical
chemistry, 7th edition. W. H. Freeman, New York
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= Chwong 4: Phwong phap chuan dd két taa

= Phuong phap chudn d6 két tua 1a mot phuong phap

2 PTTT dua vao phan tng tao hop chét it tan (két tia)

= dé xac dinh nng d6 ion chit can phan tich hoic nong

= 2 do thudc thur.

" = Yéu clu ciia phan ing két tiia ding trong phwong
- g phap chuén do két tia:

] - Két tua tao thanh thuc té khong tan (d6 tan rit nho -

= T<1019)

5 = -Phany g xay ra nhanh & ho‘p thire
- Sy hip phu & cong két cua két tua khong 1am sai
_B. ket qua phan tich.

- Phéan ung phai c6 kha nang xac dinh DTD

= = Chwong 4: Phwong phap chuan dd két taa

~ St 3 2
& = V.1. Can bang di the
= » 5.1.1. Tich so tan va d9 tan

2 a. Quy luat tich s6 tan
mA™ + nB™ = A B |
(mA + nB = AB.)
Biéu thirc tich s6 tan ctia két tiia A B, 1a:

T

m n
4,8, — 4443

>

By 14 chit kho tan (tic 13 nong d6 ciia cac ion A
a B trong dung dich bao hoa rat nho):

4,8, =[4]"[B]"

<

T chi phu thugc vao nhiét do
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Solubility-Product Constants, K, at 25°C

Fiuorides Chromates (cont.)
BaF, 24 % 10°¢ Ag,C0, 19X 10-2 Ni(OH),
8 x10-® POCIO, 2 x 107 Z0(OH),
4 x 108 Carbonates Cuioh,
NiCO, 1.4 x 10~ HoloM,
beteldly Sn(OH),
Cr(OH),
AIOH),
Fe(OH),
Co(OH),
Sulides
MnS

Hydroxides (cont )

Hg,COy
Hydroxides

Ba(OH),
24 X 10°8 SH{OH),

1.2 X107 Ca{OH),
76 X 10 AgOH S,
13 10-¢ Mg(OH), - Phosphates
1.5 x 1070 Mn(OH), < ’ AgyPO,

Cd{OH), " Sry(PO,),

36 % 105 PB(OH), 2 10- Ca,(P0,),
2 x 10 Fe{OH), Ba,/ %
8.5 X 10-" Co(OH), s e POy(PO,),

45 % 1072

POOODOODOONDODOObNOOOOOOIE

*As Hoi* ion. &, = [Hg} I

= Chwong 4: Phwong phap chuan dd két taa

= N ”
B = V.1. Cin biing dj thé
= = 5.1.1. Tich so tan va d§ tan
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[A]"[B]"=T(A,B,) Chua hinh thanh
Kkét tia
[A]™[B]">T(A,B,) Tao thanh két tia

Dung dich bio hoa

Dung dich qua bao
hoa
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= =>Chuong 4: Phwong phap chuan dd két taa

B = V1. Cin bing dj thé

= = 5.1.1. Tich s6 tan va dd tan

2 b. Quan hé giira d¢ tan va tich sb tan

§ = Do tan (s) ciia mét chét 1a néng d6 cua chit do
= = trong dung dich bdo hoa (& mot nhit do nhit dinh)

S = Do tan (s) va tich s6 tan (T) 1a nhﬁng dai luwong dac
- : trung cho dung dich bao hoa, c6 thé tinh dugc s tir

ai. -
s(4,B,)= mqv/ —mfni [mol/1]

L
—
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o
g
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LSNH —dDS ~ WAHOVNYV —~ ONONILNVIX NFANON
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=Chwong 4: Phwong phap chuén dd két taa

V.1. Can bing di thé
5.1.1. Tich s6 tan va d tan
b. Quan h¢ giira d9 tan va tich sb tan

= = Vi du 1: Tinh db tan ctia CaSO, ¢ 20°C biét T ctia

= = (aSO, tai nhiét d6 nay 12 9,1x107S.

= 2 Vidu 2: Tinh tich s6 tan cia BaSO, & 20°C, néu

© = biét ring 100 ml dung dich bdo hoa tai nhiét d6 nay

2 chira 0,245 mg BaSO,.

= Chwong 4: Phwong phap chuan dd két taa

= D N ”
B = V.1. Cén biing di thé
B = 5.1.2. Sy két tia hoan toan va su hoa tan két taa

+ Khi két toa 1 ion nao do6, két tia hét ion d6
(mong mubdn) nghia I3 ion d6 chuyén hoan toan
vao két tita, khong con lai trong dung dich.

V& mit 1y thuyét thi khong thé két tia hoan toan
1 ion nao do6. Trong thyc t& 1 ion nao do coi la
két tna hoan toan khi ndng d6 cin bang cta néd
trong dung dich (sau khi két tia) 1a kha nho
khong anh huéng dén qua trinh phén tich tiép
theo. Thong thuong 1a 10° mol/l (twong duong
V6i sai sb ciia can phan tich 10 g)

11

=  Chwong 4: Phwong phap chuan dé két tia
§ = V.1. Cin bang dj the

= = 5.1.3. Nhitng yéu t6 anh hwéng dén d tan

= e > o e oA ” Ao

" = a. Anh hwdng cia ion la: hiéu itrng muoi

TAmB,, =aja, = ff;[A4]"[B]"

Trong dung dich c6 lion la = lyc ion p.T > hé s
hoat d6 f{ > d6 tan sT

12
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- =Chwong 4: Phwong phap chuén dd két taa

V.1. Can biing di thé

5.1.3. Nhirng yéu t6 anh hwéng dén do tan

b. Anh huéng ciia ion chung

+ Néu thém ion ctia két tiia vao dung dich bdo hoa
cua két tia do, tich s ion s& 16n hon tich s tan,
nén can bang s& chuyén dich v& phia tao thém
két tha va lam giam do tan cia no.
Vi du: Tinh d6 tan cua BaSO, trong dung dich
Na,SO, 0,01M va so sanh voi do tan cua nd
trong nudc.

PO NNONOONNIDNNNIIOIOD

Chwong 4: Phwong phap chuan do két taa

V.1. Cin bing di thé

5.1.3. Nhitng yéu t6 anh hwéng dén do tan

c. Anh hwéng cia pH va chét tao phirc dén do
tan ciia két taa, tich sb tan diéu kién.
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c. Anh hwéng cua pH va chat tao phirc dén do
tan cua két tua, tich sé tan diéu kién

— M c6 phan trng tao phirc phu[l\\//lg]i ion la L:

M+l =M .
[M].IL]
ML+L =M, p, =ML
* T MLLIL]
[ML, ]
ML + L = ML LI
o <P iz

— C6 qua trinh proton hoéa cta A :

H* + A = HA K™
H* + HA = HA Kty
H* + HpiA = HoA K

NGUYEN XUAN TRUONG - ANACHEM - SCE — HUST 16

16

c. Anh hwéng cua pH va chat tao phirc dén do
tan cua két tua, tich sé tan diéu kién

« Goi [M] va[A] la tdng ndng do cac dang ion va phan tr clia
M va A tan trong dung dich;
+ Khi do, tich sé didu kién dwoc dinh nghia la:
Ty =IM'T"AT
V&i [M]' = [M] + [ML] + [ML,] + ... + [ML,] (1)
[M"]=[M]+[ML]+[ML,]+...+[ML,]
(M= [MYU+ B, [L1+ BLILT + ot B ILT)

SV

NGUYEN XUAN TRUONG - ANACHEM - SCE — HUST 17

c. Anh hwéng cia pH va chét tao phirc dén do
tan cua ket taa, tich so tan dieu kién
+ Phan (rng tao két tia:
mM + nA = MA, T, =[M]"[4]"
+ Gia st ion tao két tha M va A trong dung dich c6 tham
gia phan &rng phu. Trong dé:
* M tham gia tao phtrc v&iion la L (hodc tao phirc
hidroxo v¢&iion OH-)
« A (Ia anion clia axit y&u) bi proton héa dé tao

thanh cac dang axit lién hop

NGUYEN XUAN TRUONG — ANACHEM — SCE — HUST 15
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c. Anh hwéng cua pH va chat tao phirc dén do
tan cha két taa, tich sé tan diéu kién
+ Goi [M] va[A] la tdng ndng do cac dang ion va phan tr clia
M va A tan trong dung dich;
+ Khi do, tich sé didu kién dwoc dinh nghia la:
T, =747

va
[A] =[A] + [HA] + ... + [H, A] (2)
+ +72 +m
[A']=[A](l+w+ LH] +..+ LH] )
“ am KamKa(nkl) KamKa(mfl)"'Kal

' a
_om n A(H)
=Ty, = Ty %)

15

S5 — m+n My
M, 4, mm n” NGUYEN XUAN TRUONG — ANACHEM — SCE — HUST 18
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- =Chwong 4: Phwong phap chuén dd két taa

V.1. Can biing di thé

5.1.3. Nhirng yéu t6 anh hwéng dén do tan

¢. Anh hwéng ciia pH va chét tao phirc dén d
tan ciia két tia, tich s6 tan diéu kién.

Vidu 1: BT 6/53

Tinh d6 tan cua CaF, trong dung dich HCI 103 M.
Biét Kyyz = 6 x 10; T(CaF,) = 4x10-11.,

Vi du 2: Tinh d9 tan ctia CuS trong nudc. Biét Teus
= 6,3x107 ; H,S ¢6 pK,; = 7,0 va pK,, = 15; hing
s6 bén téng cong cua cac phirc giita Cu?* va OH-
lan luot [a 107, 10368, 1017, 10185,

noinncuninnluiu

- "Chwomg 4: Phwong phap chuan do két taa

= V.1. Cén bang dl thé
- 5 1.3. Nhirng yeu t6 anh hu’o’ng dén d¢ tan
2 c.Anh hwéng cia pH va chét tao phirc dén do
= tancia Kkét taa, tich sb tan didu ki€n.

- 0 Vi du 3: Tinh d¢ tan cia BaSO, trong dung dich

. = mudi dinatri cia EDTA ndng d¢ 10- 2M c6 pH = 10.

C = Biét T(BaSO,) = 1,1x10"1 ; hing s6 bén cta phirc
= BaY?* 1a 107%. B6 qua sy tao phurc hidroxo giira

~ - Ba2+ va OH-. H,Y ¢6 pK,, = 2; pK,, = 2,67; pK,; =

" 2 6.27; pK,, = 10,95.

= = DS: 227x10°M

— =
-
-
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d. Anh hwéng cuia sw tao phirc véi ion ciia két tua

Véin=1,taco:
— Phan &ng tao két tda :

M+ A = MA Ty, =M ][4]
— Phan (rng tao phirc:

M +A = MA* [

MA + A = MA, B2

MAW +A= MA, Bo

MA( +ﬁ11+ﬂ12A]+ A LA (D)

NGUYEN XUAN TRUONG — ANACHEM — SCE — HUST 22
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d. Anh hwéng cuia sw tao phirc véi ion ciia két tua
Vé&in=1,tacé:
— Gia thiét trong dung dich chi ton tai chdi yéu cac
phrc MA* va MA,, vi nong d6 cla A do két tha
phéan Iy ra thwong khéng 1on, ta cé:

s = MA( +ﬂ1 VHBLIAD ()
- T (2) c6 the tim dwoc [A],;, d& d6 tan cla két
tda MA 14 nho nhét, tirc 1a ds/d[A] = 0. Ta c6:
1

[Alyn =—7=— 3)
/81,2

= TMA(2\/E+ﬂ1,1)

NGUYEN XUAN TRUONG — ANACHEM — SCE — HUST 23

d. Anh hwéng clia sy tao phirc véi ion chia két tia

— Phén &ng tao két tha :
M+ nA = MA,

N . . ZMA” :[M][A]"
— Phan &rng tao phtrc:
M +A = MA B4
MA + A = MA, B,
MAg.q) +A = MA, By

[M']=s=[M]+[MA]+[MA4,]+...+[MA,]
Ty, 2
M']=s :7n"(l+ﬂm[A]+ oAl +...+ﬂ1vp[A]")

s=[M']= TMA( +ﬂ11[A](ln)+ﬁ [A](Zn)"' +ﬂ [A](pn))

NGUYEN XUAN TRUONG -~ ANACHEM — SCE — HUST 21
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d. Anh hwéng cuia s tao phirc véi ion ciia két tua
Vé&in=1,taco:

— Gia thiét trong dung dich chi ton tai chdi yéu cac
phrc MA* va MA,, vi nong d6 cla A do két tha
phan ly ra thwong khéng 16n;

— Mat khac, ta lai co:

s=[M]+[MA1+[MA4,]

= [A]+[MA*]+2[MA2] (phuong trinh bao toan néng do cda A)
—>[A]=[1\/f]—[1\/fr‘1z]=[1Vf]—ﬂ1,z[1\/f][161]2 '
—>[A]l=—"2- 8,1\l

21

hay[A]= % (phwong trinh ding dé& tinh ndng do can
1+ .1y, béng cla A trong dung dich) 2

24




d. Anh hwéng clia sw tao phirc véi ion chia két tiia

* Vidu 1: Tinh d6 tan ctia AgCl trong nuéc. Biét Tagar =
1,78x10-1°, hdng s6 bén téng cong clia cac phirc bac
clorua la: 10304 10504,

- Vidu 2: Tinh ndng d6 can béng CI dé két tta AgCl tan it
nhat, biét Ag* tao phirc v&i CI- véi cac hang sé sau:
AgCl By = 10304
AgCl, Bip= 10504

NGUYEN XUAN TRUONG — ANACHEM — SCE — HUST

25
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= Chwong 4: Phwong phap chuan dd két taa

— L 2
8 = V.1. Can biing di thé
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= 5.1.3. Nhitng yéu t6 4nh huéng dén dd tan

d. Anh hwéng ciia nhiét do

Tich sb tan chi 1a hing s6 & nhiét d6 xac dinh.
Do d6 nhiét d6 thay ddi thi do tan thay déi.

Su thay dbi ctia d6 tan theo nhiét d6 co lién quan
dén hiéu g nhiét khi hoa tan:

Qua trinh hoa tan la thu nhiét thi d6 tan s€ tang theo
nhiét d6 va ngugc lai.

= =>Chuong 4: Phwong phap chuan dd két taa

— L 2
B = V.1. Cin biing dj thé

OO DOIOIOORRIOIIIIOY

= 5.1.3. Nhitng yéu t6 4nh huéng dén a9 tan

2 e. Anh hwéng ciia kich thuée hat két tia.

Vi cung mot lugng Kkét tua, n6 s& tan nhiéu hon
néu ton tai & dang hat nho.

Vi véy, khi tién hanh két ta c6 ging tao diéu
kién dé thu dugce két tia 16n hat.

05/26/20

=Chwong 4: Phwong phap chuén dd két taa

Ed
-
-
-
-
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-
-
-
= -
-
-
-
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-
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-
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V.1. Can bing di thé

5.1.4. Hién tugng cong Kkét va két tia sau (xem
chwong Phuong phap phan tich khdi lwong)

5.1.5. Két tiia keo (xem chuong Phuong phap phin
tich khéi lwong)

5.1.6. Can bing giira 2 anion va 1 cation tao két tia (hoic 2

Truong hop 1: Thém cation M+ vao dung dich hdn hep ciia A-

cation va 1 anion tao két tia)

va X-
A~ > MAL T,
X" > MX{ Ty

. +‘
[M*][A"] > Ty, thi ¢6 két tia MA (€))

[M+][X-] > Ty thi c6 két tia MX  (2)

Néu (1) thoa man truée thi két tiia MA xudit trude.
Khi ¢6 ci 2 két tiia MA va MX thi:

{[M*MA'FTMA
IMIIX]=T,x

Nguyén X. Trudng ~ ANACHEM-SCE-HUST-1129

29

5.1.6. Can bing giira 2 anion va 1 cation tao két tia
(hoic 2 cation va 1 anion tao két tiia)

- Néu [A"] £ 10-°M thi qua trinh két tia MA va MX la phan

Vi du: BT 3 - SGK/53

Gia sir (1) dat dwoe trwde thi khi bit diu xudt hién két tia
MX ta co:

{[M*][A'FTMA LAe[x], T
OITMX

M *][X-]l]:TMX
Véi [X], 12 ndng d§ ban diu ciia anion X

doan.

Nguyén X. Truomg ~ ANACHEM-SCE-HUST-1/30

30
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5.1.6. Cén bing giira 2 anion va 1 cation tao két tiia (hodic 2
cation va 1 anion tao két tia)

Truwong hop 2: Thém anion X- vao dung dich chira két tiia MA
IMASM +A T,

V.2. Chuin dj két tia
V.2.1. Phan loai phuwong
phap chuén dp két tia

c. Phwong phép chuin do

* Kém
X" Ding dung dich chuin Ia
g K,[Fe(CN),] (c{) pha lan
I MX Tux K;[Fe(CN)g]) dé xac dinh
nong do ion Zn*
S . X1 Tux Phin tig chuin do:
Khi cé két tiia MX thi [M*L.[X] = Tyx m = m 3Zn2* + 2K, [Fe(CN)g] = ‘Kﬁ[;gggggggw o

+ Néu Ty < Ty, thi d€ dang c6 két tia MX

+ Néu Tyx > Ty, thi néng dd X- phai 16m méi c6 két tia MX

Vi du: Hoa tan |[BaSO, }féng cich chuyén thanh |BaCOj, dé tan
hon khi thém du thuoc thir (NH,),CO;

Neuyén X. Trurimg — ANACHEM-SCE-HUST-1/31

KZZH3 [Fe(CN)G]Z J' tring xanh lo o Vom
+6K*

-
-
=
= D
-
- 2
~=
-
-
=]
-
= -
—
-
S 4
= -
-
-
= -
-
-
-
B -
-
= -
-
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V.2. Chuén @ két tiia
V.2.2. Phuong phap bac
Gia st chuén d6 V, ml dung
dich chira ion X~ (CI,, Br, I hay
SCN") ¢6 néng d6 C, (mol/l)
bang dung dich AgNO, ¢6 nong
d6 C (mol/l). Tich sb tan cua
két tia 14 T,
V.2.2.1. Xay dyng dwong dinh
phén: pX (hoic pAg) theo thé
tich (V) AgNO;, thém vao (hodic
muc d¢ dinh phan F).
F=CVICyV,
pX +pAg= pTAgX X No, Voml
—1

V.2. Chuén d¢ két tiia
V.2.1. th’in loai phlro’ng
phap chuan do ket tia
a. Phwong phap bac
Ding dé xic dinh céac
halogenu‘a (CL, Br, I') va AgNO; N, Vml
SCN- bang dung dich
chuan AgNO,

Phin g chuin d:
Agh + X = Agx{

X~ No, Voml

VOOOOIODOORRIOIIIOIOIODOIIOIOIILOY
PONDODOPOODIOIIOIOIOOIOIOIOLOYDY

32 35

V.2. Chuén d¢ két tiia 5.2.2.1. Xay dung dudng dinh phin

V.2.1. Phan loai phwong

i D - Phan irng chuén d
phap chuan do ket tia

Agh + X = Agxd
y N _ Gy
td N C

b. Phwong phap thuy
ngan I

-
-
g
-
—
-
-
-
-
— -
-
-

’
v}
c.
=

aQ
[=1
@
>
[°8
o
Qu
=
=
=
o
153
o

Hg:(NO3)2 N, Vml - Chua dinh phan

+V=0

+pX =-IgC,

- Bit du dinh phan dén truéc PTD
+0<V<V,

pX=-lg[X], =-1

= halogenua (CI, I) bang ..
& = dung dich chuén
B : Hgy,(NO;),
= Phin ng chuan do:
= Hg,2* +2X- = Hg,X,!

CV,—CV
€ Vo +V

QOO0 DOODOORIRIDIDOIOIOOOOOIDOY
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5.2.2.2. Cac phuwong phip xic dinh diém cudi
trong phwong phap bac

5.2.2.1. Xay dung dwong dinh phan
- TaiPTD

+V=Vy4

pX = pAg=—pT,,x

- Sau PTD

+V>Vy,

X 1= A
ST

a. Phuong phap Mohr
b. Phwong phap Volhard
¢. Phuwong phap Fajans

VOOOOIODOORRIOIIIOIOIODOIIOIOIILOY
PONDODOPOODIOIIOIOIOOIOIOIOLOYDY

Vi du: xdy dung dwong dinh phan 50,0 ml dung dich
NaCl 0,1 M bing dung dich AgNO; 0,1 M. T, =

—

57

a. Phuong phz’lp Mohr i

- Dung chat chi thi tao két tua c6 mau dé xac dinh
bTb

- binh phan CI, Br- véi CCT véi K,CrO,

+ Phan (g chudn d¢: Ag* + CI = AgCl |,

+ Phan ung chi thi:

2Ag" + CrO,2 = Ag,CrO 4 gach

tréng

AER N NN NN

T :10-11,95

]
=
&

F
PClp =5 Bute nhdy PCI
1

%3

10 20 3 4 50 60 7 8 9% 100
volume AgNO; (e?)

PONDODOPOODIOIIOIOIOOIOIOIOLOYDY

Nhin xét vé dwong dinh phan: ' a. Phuwong phap Mohr
=

- ApX4, (hay ApAg,,) phu thudc vao néng d6 va tich s tan:
+ C, C, cang nhé thi buéc nhay cang ngn va nguoc lai

... with silver ... the next drop of
nitrate solution. Ag’ solution produces
brick-red silver
dichromate.

An unknown ol The indicator is
concentration of orange
chloride ion is dichromate ion;
being titrated ... white AgC1
precipitates.

CF (K =18x107%) 3 - .‘ I
5 ‘When the chloride has
() reacted completely

+ Taex cz‘mg bé thi. bude nhdy cang dai va ngugce lai. Tyex <
10719 thi méi x4c dinh dugc DTD.

; - (K =83x 10"
'ksxmr.‘mymg.bﬁv:!m,v I (Kp=83x10")

2" cormr
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Br (K, =5.0x10")
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a. Phwong phap Mohr

- Diéu kién:

+ Tinh toan lugng CCT cin ding dé két tiia do gach
xuat hién tai PTD hoic lan can PTD véi ss == 0,1%
+ M6i truong chuén do: 6,5 < pH < 8,5

+ Trong dung dich khong chira Pb?* va Ba?*

+ Khéng ding dé dinh phan ion I v SCN-

b. Phwong phap Volhard )
- Dung chat chi thi tao phirc c6 mau dac trung dé
xéc dinh PTD
- Xéc dinh I, Br, SCN- v6i CCT Fe**
+ Phén Ung chi thi:
Fe** + SCN™ = FeSCN* 4 i
SCN- chuén db truc tiép; I, Br chudn do nguoc
- idu kién:
+ Moi truong axit (thuong duing HNO; > 0,3 M)
+ Khi xac dlnh I- can cho Ag+ du trudce rdi méi cho
CCT Fe** g€ tranh phan tmg:
2Fe?" + 2T = 2Fe?* + 1,

c. Phuong phap Fajans

- Xac dinh CI, I, Br hay SCN- ding cht chi thi
hép phu.
CCT hip phuy 1a nhiing axit hodc bazo hitu co
yéu, trong dung dich c6 thé phén ly thanh ion.
Mau dang ion ctia CCT hép phu khi & trang thai
tu do khéc v&i mau khi né bi hép phu 1én bé mat
Kkét tua. Vi du: fluorescein, eosin

- bidu kién:

+ Moi trudong 6,5 <pH < 8,5

PONDODOPOODIOIIOIOIOOIOIOIOLOYDY

Vi du: Chuin dd CI- véi CCT fluorescein

- Truée PTD: CI- con

+ dung dich c6 mau cua CCT ¢ dang tu do

+ tao thanh hé keo am AgCl/NaCl

{[(mAgCI)nCI, (n-x)Na*]xNa*}

- Sau DTD: Ag" du

+ tao thanh h¢ keo duong AgCl/NaNO;
{[(mAgChnAg", (n-x)NO;IxNO,}

+ két tia hap phu anion ciia CCT 1am thay d6i mau séc
cua CCT
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