CHUONG Vii

PHUONG PHAP CHUAN BO KET TUA



ON LAIMOT SO TINH CHAT VE KET TUA

Mot vai hop chat dude cho 14 hop chit khong tan nhung thuc
t€ ching tan rit it khoang 0,1g/100g H,O. Dung dich bdo hoa
cua PbCrO, khi dat trang thdi cAn bing dugc mo td bing
phuong trinh sau:

PoCro, Pp* .+ CrO,>

— (aq) 4 (a0)

T=[Pb#*][CrO ]



ON LAIMOT SO TINH CHAT VE KET TUA

AgCl (s) «— Ag" (ag) + CI" (aq)

T = [Ag*][CI] T 1a tich tan
MgF, (s) ~—— Mg** (aq) + 2F" (aq) T =[Mg*][F]?
Ag,CO; (s) +— 2Ag" (aq) + CO,* (aq) T =[AgT[CO,]
Ca,(PO,), (s) «—— 3Ca?* (aq) + 2P0O,* (aq) T =[Ca®P[PO,*]?

Tpger > [AgH[CI]
Tager = [Ag][CI

Tager < [AZ[Cl] Dung dich qué bao hoa Hinh thanh két tia

Dung dich chwa bdo hdoa  Khong két tia
Dung dich bao hoa



Table 16.2 Solubility Products of Some Slightly Soluble lonic Compounds at 25°C

Compound Kp Compound Kp
Aluminum hydroxide [AI{OH);] 1.8 x 10732 Lead(ll} chromate (PbCrO,) 20x 107"
Barium carbonate (BaCO5) 8.1x10° Lead(ll) fluoride (PbF,) 41x108
Barium fluoride (BaF,) 1.7 x10°°® Lead(ll) iodide (Pbl,) 1.4 %108
Barium sulfate (BaSOy) 1.1 x10°'° Lead(ll) sulfide (PbS) 3.4x 10728
Bismuth sulfide (Bi,Ss) 1.6 X 1072 Magnesium carbonate (MgCOs) 40x10°
Cadmium sulfide (CdS) 8.0x 10 28 Magnesium hydroxide [Mg(OH),] 1.2x 10"
Calcium carbonate (CaCO,) 8.7 x 107° Manganese(ll) sulfide (MnS) 3.0x 10
Calcium fluoride (CaF,) 40 x 10" Mercury(l) chloride (Hg,Cl5) 35x10 '8
Calcium hydroxide [Ca(OH),] 8.0x10°° Mercury(ll) sulfide (HgS) 4.0 x 10>
Calcium phosphate [Ca3(PO,),] 1.2 < 10" 2° Nickel(Il) sulfide (NiS) 1.4 x 10724
Chromium(lll) hydroxide [Cr(OH);] 3.0x 10 %° Silver bromide (AgBr) 77 x10 "
Cobalt(ll) sulfide (CoS) 4.0 x 10 ° Silver carbonate (Ag,CO5) 8.1x10 "2
Copper(l) bromide (CuBr) 42 x 1078 Silver chloride (AgCl) 1.6 x 1071°
Copper(l) iodide (Cul) 5.1 x 10 "2 Silver iodide (Agl) 83x10 "
Copper(ll) hydroxide [Cu(OH),] 22x10 %° Silver sulfate (Ag,50,) 1.4x 10>
Copper(ll) sulfide (CuS) 6.0 X 107 Silver sulfide (Ag,S) 6.0 X 107"
Iron(l1) hydroxide [Fe(OH),] 1.6 x 10714 Strontium carbonate (SrCQO3) 1.6 x107°
Iron(lll) hydroxide [Fe(OH)s] 11 < 19 ¢ Strontium sulfate (SrS0,) 3.8x 107
Iron(ll) sulfide (FeS) 6.0 x 107" Tin(ll) sulfide (SnS) 1.0 X 107%°
Lead(ll) carbonate (PbCO5) 3.3x 107" Zinc hydroxide [Zn(OH),] 1.8 x 107
Lead(ll) chloride (PbCl,) 24x1074 Zinc sulfide (ZnS) 3.0x10 %




§ Trong mot lit dung dich ¢6 bao nhiéu g/L. AgCl1 ?

AQCl (s) =— Ag* (ag) + Cl" (ag) T=1.6x10"

bo tan (M) +S +S T=s°
Can bﬁng(i\@ S S S = -\/Ksp

s=1.3x105
[Ag']=1.3x105M [CH=1.3x105M .

1.3 x 105 mel-AgCI « 143.35g AgClI
1L soln 1 molAgCT

b6 tan cua AgCl = =1.9x103g/L

16.6



Table 16.3 Relationship between K, and Molar Solubility (s)

Compound K., Expression  Cation Anion Relation between K, and s
Agdl [Ag1[CI] s s (Lo =6t = ()
BaSQ, [Ba2*][SO2"] s s o= a= gy
Ksp \s

Ag,CO; [AgT1%[CO37] 2s s Kep—dsi; s (—43)

241112 3. Ksp 5
PbF, [Pb*“][F ] s 2s SRl TS

3+ -13 ot _ [ Kp Y
Al(OH); [AFT][OHT] s 3s Ksp = 2757 s = >7

Ksp \s
Caz(PO,); [Ca® " P[POZ | 3s 25 K, = 108s% s = (ﬂ>




§ C6 hinh thanh két tiia khong khi cho 2L dung dich 0.2 M
NaOH tac dung véi 1.00 L dung dich 0.100 M CaCl,?

Céc ion ton tai trong dung dich la Na*, OH", Ca*, CI..
Chi c6 thé hinh thanh két tia Ca(OH),.
Khi [Ca*].[OH])* > T (Ca(OH), thi két tha Ca(OH), tao thanh

[Ca?],=0.1/3M  [OH],=4.0x 10/3 M
Q = [Ca?*],JOH2 = 0.10 X (4.0 x 10-1)2/27 = 1.6 x 102/27

K., = [Ca?][OH]? = 8.0 x 10+
Q> K, hinh thanh két tia



Anh hudng clia ion chung dén do tan

Su hién dién ctia mot ion chung s€ lam giam do
hoa tan cda mot mudi

Tinh do hoa tan cia AgBr trong
a. Nudc nguyén chat.
b. dung dich 0,001M NaBr.
NaBr (s) — Na*(aq) + Br (aq)
AgBr (s) —— Ag" (aqg) + Br- (aqg) [Br]=0.0010 M

Tr=7.7x10" —
T AgBr (s) «—— Ag" (aq) +@(aq)
RTINS s
=8.8x10 [Br']=00010+8=0-0010

,=0.0010x's

<77x1®

16.8



Anh hudng ctia pH dén do tan

Su hién dién ctia mot ion chung lam giam d6 tan .
Bazd khong tan hoa tan trong dung dich acid
Acid khong tan hoa tan trong dung dich bazo

add remove

MQA(OH)Q (s) «— Mg?* (aq) + 20H" (ag)

o
>

Tai pH < 10.45
T'=[Mg=JOHT =1.2x 10" 1541 giam

T =(s)(2s)?>=4s3
OH" (aq) + H* (aq) " H,O ()

4s%=1.2x 10"
s=14x104 M Lam ting d6 tan cia Mg(OH),
[OH]=25s=28x10* M Tai pH > 10.45
pOH = 3.55 pH=10.45 [OH'] ting

16.9 Lam giam dd tan cua Mg(OH),



I. NGUYEN TAC VA PHAN LOAI
1. Nguyén tic

Phuong phdp chuin do két tlia dua trén phdn Gng tao thanh cdc hgp
chat it tan

C4c phan tng chuin do két tda phai thda man nhitng yéu ciu :
— Phén ng k€&t tda phai xdy ra hoan toan (Tich s6 tan < 10-19),
— Phan tng xay ra nhanh.
— Phén tng x4y ra theo mot hé s6 ty lugng nhat dinh.
— Phan tng phai chon loc, nghia 1a cac qua trinh phu nhu cOng
két. . . phdi khong dang ké.
— Phai c6 chat chi thi thich hop dé€ x4c dinh diém tuong duong.



2. PHAN LOAI PHUGNG PHAP CHUAN PO KET TUA :
a. Phuong phdp bac (hay phép do bac) : Dua trén phdn t¢ng chuin do :
Agt + X° = AgX,
dé chuin do cac Halogenur (Cl-, Br-, I") va SCN- bing dung dich
AgNO.,.
b. Phuong phdp thily ngdn : st dung dung dich Hg?* d€ chuin dd cic
halogenur (Cl, I") theo phan tng :
Hg>* + 2X° = Hg, X, |
c. Phuong phdp chudn do kém : Cho phép xdc dinh ion Zn?* bing
dung dich K,[Fe(CN),] theo phan tng :

3Zn* + 2K,[Fe(CN)] = K/Zn,[Fe(CN)],l + 6K*



3. PHUONG PHAP PO BAC

Gid st tién hanh chuan d6 V, ml dung dich chita ion
halogenur X~ (CI-, Br-, I hay SCN-) ¢6 nong d6 C,(mol/l)
bang dung dich AgNO, ¢6 nong dd C (mol/l).

Goi V 1a thé tich AgNO, cho vao tai mdi thoi di€m cia qud
trinh chuan dé.

F: mic d0 ion X- dd dugc chuan dd

- cV
CoVo




Phdn tng chuin do :

Agt + X° = AgX,
Pudng chuin do 13 dudng bi€u dién sy thay d6i pX
(hoic pAg) theo thé tich clia dung dich chuin AgNO,
thém vao : pX =1(V)

=

s,
—
<=
5

=]

Khi chua chuin do (V =0, F = 0)
pX dudgc quyét dinh bdi dung dich X— cé nong
12 C,

=

=

pX =—1gC..
* Trugc di€m tuong dueng (V,C, > VC), F<1 :
pX dudc quyét dinh bdi dung dich X~ con du':

v LT TPy TR TPTT s TEPTTTE

=

V,C,- VC
Vot V

pXx= - lg




Tai di€m tuong dweng (V,C,= VC, F=1):

AgX, < Ag+ + X-

Tox = [AgIX]

TA " [AgT] = [X7]
X = VT 1

0 pX,., = EpTAgX
Sau diém tuong duong (V,C, < VC, F>1):

pX dudc quyét dinh bdi lugng AgNO, du
TAgX = [Ag*].[X7] LI TAgX

vc-v,C, [X71= 14071
Vo V

pX = pT 118



Vi du : Vé dudng chuian dd 50 ml dung dich NaCl 0,1M
bing dung dich AgNO, 0,1M.

Biétring T, = 1,0.107
Phan ting chuin do:
Agt + ClF = AgCl |
Tai di€m tuong duong thé tich AgNO, bing:
- 50x0,1

L - -
DTD AgNO,
0,1

= 50ml




\Y F Cong thuc tinh pCl pCl

0 0 pX = -IgC, 1,00

5 0,1 1,09

5 0,5 1,438
V.C,-VC

45 09 pX=E-lg—— 2,28

VotV

495 0,99 3,30

49,95 0,999 | 4.30

50 1 pX = EpTAgX 5,00

5005 1,001 5,70
yve-v,C

505 101 px= pT, 1 o0
VotV

s A5 7.79

pAg
9,00

8,91
8,52
7,72

6,70
5,70
5,00

4,30
3,30
2,21

1,30

GHI CHU

SS% = - 0,1%
Pi€m tuong duong

SS% =+ 0,1%



Titration MNaCll O,1M [ S0 o] with AP0 01K

10 - Pl
E |
5T 5.7
—+4pClg =5 Buc nhiay pCl
1
4 43
2
D 1 | L | L | 1 | 1 |

10 200 a0 40 il GO 70 ]l 0 100
volume AgMC; [on?]




o A’ A A
Sai s0 chudn do

55%= =Y~ SoYo g
Co Vo
Tai di€m tuong duong |
pX = 5 pl AgX

N&u két thic § pX < pX, :

K&t thic chuin dd trude di€m tuong duong (du dung dich NaX ).
Phép chuin d6 mic sai s6 thi€u SS% < 0 va dugc ky hiéu §S%
X
_CV-C,V,

SS% . = 100
COVO




(V+V,).10"
C0\70

SS% = 100

(C+C,p).10™
C,C

.100

SS% . -



Né&u két thiic ¢ pX > pX,

K&t thic chuin do sau di€ém tuong duong (du dung dich AgNO3). Phép
chuian do mic sai so thira SS% > 0 va duoc ky hiéu SS%A ,

g
ssv = SV GV 00
8 COVO
X - pTaex
V+V)10" :
SS%Ag+ = ( 0) 100

CoVs

_(C+ Cy).107 "
C,C

SS% . . 100
g



Vidu : Chuin do 100ml dung dich Nal 0,1M bing dung
dich AgNO, c6 cliing nong do.

a) Tinh sai s6 cia phép chuin dd trén néu két thic
chuian do & pAg =11,7.

b) D€ sai s6 chuin do khong vuat qua 0,2% thi phai
két thic chuin do trong khodng pl bing bao nhiéu ?

Cho biét: T,, = 107"



4. CAC PHUONG PHAP XA C PINH PIEM CUOI TRONG
PHUGNG PHAP PO BAC

a. Phuong phap Mohr

Nguyén tic clia phuong phdp 1a thém vao dung dich chuin d6 mdt ion
c6 kha ning tao v6i ion Ag* mot két tda c6 mau dim & gan diém
tuong duong.

Mohr dé nghi dung ion CrO,* 1am chi thi

Agt + CrO2> = Ag,CrO,, (dd gach) T(Ag,CrO,)= 1011



Qu4 trinh chuin do ion halogenur X~ theo phuong phap
Mohr xay ra nhu sau :

Agt + X = AgX,
Khi vira du mot giot ion Ag+ thi :

2Agt +CrO,> = Ag,CrO,, (dd gach)
Khi thay hdn hdp chuyén tir mau vang sang mau hoi d6 cia

két tha Ag,CrO, thi ngitng chuan do.



A Precipitation Titration

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

dichromate.

An unknown g The indicator is
concentration of orange

chloride ion is | dichromate ion;
being titrated ... white AgCl

precipitates.

(a) (b) reacted completely ... (c)
Copyright © 2004 Pearst

T




Phuong phdp Mohr dugc dung dé dinh Iugng ion Cl-, B'— nhung khong
dung dé dinh phan ion I-, SCN-
vi két tha Agl va AgSCN hap phu manh ion do d6 sé quan sat thay su
chuyén mau trudc diém tuong duong rat xa, phép chuin dd mic sai s6
16n.
Phuong phdp Mohr can ti€n hanh trong moi trudng ¢ pH = 6,5 + 8,5 vi
— Trong mdi trudng acid thi ndng dd ion gidm di nhiéu do tham gia
phan tng:
H* + CrO,> = HCrO,

Do d6 s& quan st su chuyén mau & sau va xa di€m tuong duong
(sai sO 16n).
— Ngudc lai, trong moi trudng kiém manh sé& x4y ra phdn dng :

2Agr + 20H- = 2AgOH
2AgOH, = Ag0O, (den) + H,O



b. Phuong phdp Fajans

Nguyén tic clia phuong phdp nay 13 dya trén kha ning thay doi mau
sic clia mot loai chi thi #c biét khi hiap phu 1én bé mit két tda tich
dién.
Loai chi thi nay goi 1a chi thi hap phu.
Chi thi hap phu 1a cdc acid hodc baz hitu ¢d y€u
HlInd = H* + Ind~
Hay IndOH = Ind* + OH"
Khdo sit qua trinh chuin d6 dung dich Cl- bing dung dich AgNO, véi
chi thi hap phu acid HInd :
Agt + CI- = Ag(Cl

Trudc di€m tuong duong tao hé keo Am AgCl/NaCl

{[(mAgCl)nCl' ,(n- x)Na" |xNa' }



Sau di€ém tuwdng duong tao hé keo duong AgCl/AgNO,

[((mAgChnAg” ,(n- x)NO; ]xNO;

Do tdc dung phin cuc cia ion tao th€ Ag* 1én anion
Ind— nén cau tric dién tif clia anion chi thi bi thay ddi, din

dén su thay ddi mau sic chi thi.



Céc chi thi hdp phu thudng dung 14 :

— Fluorescein : 12 mdt acid yéu ( = 107%) nén phai chuin do
trong mdi trudng ki€m d€ chi thi phan ly manh thi mdéi thdy rd mau.
pH mdi trudng khong dudc qué 10 d€ trdnh x4y ra phan Gng :

2Agt + 20H" = AgO 4, + HO

tot nhat 12 chuin do6 & pH = 6,5 +10.
Fluorescein dung trong chuin dod cédc ion Cl-, Br-, I G diém tuong
duong dung dich sé& chuyén tif mau luc (c6 4nh huynh quang) sang
mau doé hong.
— Bosin : Dung dé chuin dd cdc ion Br-, I, SCN- & pH = 2 + 10. O

PTP dung dich chuyén tir mau luc sang d6 thim.



C. Phuong phap Volhard
Nguyén tdc : Dua vao phin tng chuin do ion Ag* bing ion SCN- véi
ion Fe?** lam chi thi :

Agt + SCN- = AgSCN | (tring)
Khi d6 du 1 giot SCN- thi xu4t hién mau dé mau cia phic Fe(SCN)?* :
Fe’* + SCN- = FeSCN?%

Cho mét lugng du, chinh xac dung dich AgNO, vao dung dich X~ (CI,
Br-,I):

Agt + X = AgX |
chuian do Ag* du biang dung dich chuan SCN- v6i Fe** 1am chi thi nhu
trén :

Agt + SCN- = AgSCN |
Negirng chuin dd khi thdy mau cda dung dich chuyén sang mau hong.



Luu § :

Phuong phédp nay can thuc hién trong moi trudng acid
d€ trdnh sy thlily phan ctia ion Fe** (thudng ding HNO, nong
do 16n hon 0,3M)

— Khi xdc dinh I bing phuong phdp niy can cho
AgNO, du trude d€ két tha hét I~ roi mdi thém chi thi Fe3* dé
tranh phan tng :

2Fe’* + 2I° = 2Fe* + 1,
— Khi x4c dinh C1- bing phudng phdp nay & di€m cudi

/ \ /{) A ~ /
cua qua trinh chuan do sé xay ra phan tng :

N1 - £ 27 YA T A £ 7Y AT - <1
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