
1. gR&Jni NaCl

2. fiDUqS1fzuyR AgCl  (s) +NaNO,  + NaCl

3.Ayqa W-J  (5)

4.HRIJJ9my AgCl  (s) +NaN03  + AgCl



A. 25.0 mL YaJ 0.1 OOM Cc f?J  0.100 M AgNO,
8-

6.25.0 mL UDJ 0.01 OOM C< n’y 0.100 M AgNO,

b.
z6 C. 2 5 . 0  mL Y~IJ 0 .001  OOM Cl-  &I  0 . 1 0 0  M AgNO,

4-

2-

0 I I I I
0 10 2 0 3 0 4 0 5 0

Volume AgNO,.  mL



(14.3)

FilflJftUU?RYl~Jd~i%"l,  K, =
1 1

[Ag+][SCN-]  = <
(14.4)
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14.1 ¶JWtil
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ElfjiTsoinis~ntnm : A +T = = =  A T ( s ) (14.5)

d$%iuaGhGitmwi : In+t ===  InT (14.6)



ni7hn7oltt~~lhmaulu+-iat3u  mm7ntt~~aanbXlu  3 ttuda

14.51 Mohr’s  method

lhh77mvmauttunlooou  Cl-  \uunt&i  CrO,*-~JY1ln~l~tilu~u~tntRoi

mrRrRluta~R6~?atilJ  + AgNO, K,CrO,

d&%Jdicl&&~Jif



4 4 5

@73mirlntns~  : (Cl Br I ) + AgNO,  + AgX  +) (nmau’iui?)

llfJn’ro1Ct@i  : K,CrO, + AgNO,  + AgCrO,  (.)  (arnau~lw~U)





14.5.3 Volhard’s Method

(Cl- Br-  1.1  + &W,(,,,)  --) AsX  (a) + &W3  (fl,,~~)

-1 NaSCN  + Ferric alum

AgSCN(s)

¶@%Jllih&~J~

Ir@i%inislntnx3 : (Cl‘ Br-  1-j + AgNO,  cexcBM) + AM  cs)  + As’  (,+,,c~)

nislntns&aun& : Ag’  &,lej  + SCN- + AgSCN(,)  @III?)

llfin"suld?mqZI : SCN‘ + Fe
+3

+ Fe(SCN)”  (‘illmJ)



AgCl  (s) + SCN-  ===  AgSCN (s) + Cl- (14.8 )

AgCl  (s) + Ag’ + SCN- === AgSCN (s) + Ag'  + Cl- (14.9)

K = [&+IIC1-1
* kg+  IWN-  1 = K~ (W)’  Kv (W’W = 1.8 x 1 O-“/l  .l x lo-*

= 1.6 x 10’



4 4 9

1. ~~nt~u~~iuriaud~~75~~81~~1~~~~  AgNO,dd

lualTaralrJdlawl: PJa’l = [Cl-]  = O.lOOOM

PC1 = - log ICY] =  - log (0.1000) = 1.00

2. IiauQ:i;J~nallyw

rdaGiu  AgNO,  RJ!d  ottiiR~~~uini~sln~~nau~J~

AgNO,  + NaCl = = =  AgCl  ( s )  +  NaNO,

AgCl  (s) ===  Ag+  + Cl-

fiauyxwp  [CIC]  imlbh~aaou  Cl‘ duintiiuwalumsa~cJ7cI~  1JduufmuuaJ~aaau

Cl- C(tMiba$i  ua:baau  Cl-  &mnnlwmsfiuaJ  AgCl  ( [CIw],s,  = [Ag’l = K,(w,)  / P-1)

ktU Mkalnth  AgNO,  aJ!d  1 0 . 0 0  mL

K-1 =  ( 5 0 . 0 0  mL x  0 . 1 0 0 0 )  - ( 1 0 . 0 0  x  0 . 1 0 0 0 )  +  ““,~~~~‘”

=  0 . 0 6 6 7  +  !8 ’ lo-”  = 0 . 0 6 6 7  M
[cl- 1

PC1 = -log (0.0667) = 1.18



rdotdu  AgNO,  50.00 mL  o:Y?I~$%JI~%I  NaCl Wfd  hR7xw1lUOtihkiJ  AgCl

AgCl ( s )  = = =  Ag’ +  CI-

0:x  [ C l - ] = [Ag’] =d 1.8 x IO-” = 1.34 x lO-5  M

PC1 = 4.87

4. #&J?RUU$R 6hJ AgNO,  AJ!~  51 .OO mL

0:fiboou  Ag’ ~-~n~~uwoi~~~uwanuuQ~  AgNO,  ~ulnriiu~oAI~~ool”n75vi711~~~~

tmr  boouAg+  fh.rminni%xwwYOJ  AgCl ([Ag+] wnn  Apcl  = [Cl-]  = G,(,,,)  1 [Ag’])

Vu’1  =
1.00x0.1000 +1.8x  lo-lo = 9gox 10‘4M

101.00 [&+I  ’

P-l
K=-2L = 1.8 x 10-l’

I&+ 1 9.9 x lOA
= 1.8x  IO-‘M

PC1 = 6.74

WIIIJ~  14 .1  nlYci~u?nrlno~uoJnl7~nLnSPI7~H~lJR7fR:A1LI  O.lOOM  NaCl sh.~?u 50.00 mL

~~#‘I~R~R-ILIUIR~~U AgNO,  tu’uui  0.1 OOOM

~%IWIT AgNO,  (mL) D-1 PC1

0 .00 0.1000 1 .oo

10.00 0.0667 V.18
20.00 0.0429 1.37

40.00 0.0111 1.95

49.00 0.0010 3.00

49.90 1.00x  lo-4 4.00

50.00 1.34 x lo-4 4.87
50.10 1.8 x lO‘6 5.74

51 .oo 1.8 x lo-’ 6 .74

70.00 1.1 x lo+ 7.96



4 5 1

I I I I I I I
0 10 20 3 0

“igN0,  ’40 mL  5o * 7o

AgNO,  &‘h 0.1000 M



d%n(ns  ( v )  nlJnqH~uaJmYR:Rlu  AgNO,  rhuir 0 .1000 M d&Jkhnl5bItnm~~  NaCl

0.2805 g

v =
0.2805  g N&-J

= 48.00 mL
(0.05844g  I mmol)(O.lOOOmmol  I mL)

n’~udln?luijnw~lauaJnl5~nlnr~  =  48.10 - 48 .00 = 0 .10  mL ~asl~siln?~uijn#~ltiluoJn7r

hls~ iifilnJd  (0 .10  mL) ~JiU  %  NaCl \UUl7oT?R~lJddlt~l~ll

% NaCl =
(38.13-O.1O)mLxO.1OOOmmol/  mL~58.44rng~,~/mmol

= 49 .10
452.6mg

[Ag+]  = 4 G(&,,)  = 4 1.8 x lo-” = 1 .34  x 1o-5

6J&4mlu&Ju’uuaJ  indicator A3‘ ‘la0~U~?~T&illvi~r%

[A3-]  = K,(y3Af[Ag3’]3  = 1.0 x lo-=  / (1.34 x 1O-5)  = 4 x lo-*  M

I
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(-OlAflo  - -01 KSCN  ) x 35.45mgcl-  / mm01
%CI  = x100

743.9mg

=  2 0 . 2 6  %

lmmOIAg 1 mmol/&
(26.25 x 0.1040) mmolKSCN  x ~-  x -

74.92mgA,
x ____

-Oks3J mmOlh
%As  =

3 mmOIAg
x  1 0 0

250.2mg

=  2 7 . 2 5 %



WJ C,H,NH,‘CI-  k-i  Mohr Method

-I D
afin7

d$i3oiuawdlntn~&

C,H,NH,+CI-  + Ag’ ===  C,H,NH,+  + AgCl

w-bwnwcbi?i

tOOOy  mg C6HSNH3+Cl-
= V mL x 0.1000 mmol/mL

129.59mg  / mm01

V = 77.17y  mL



4 5 5

K+ SP
I& 1 = [a-l =

1.78 x 10“’
= 1.19 x 1o-8

0.0150

&&.nm:nowtilw AgBr(s)

K
[Ag’]  = .-t!-  =

5.25 x lo-l3

B-1
= 15.25 x 10“’

0.0100

da&matnaudu  Agl (s)

KsP[Ag’] = - =
8.31 x 10-l’

= 3 . 3 2  x lo-=
r1  I 0.0250

(1UJl.M  1 4 . 3  WOgsl  a )



tdo AgBr(s) &nFi:nou  odaJ~~AgN0,  Id
(o.o~@N~5.w = 5 o.  mL

0.0500 .

da  AgCl(s)  tiWWnOu  W&IJ%  AgNO,  h
ww25.w  = 7.50  mL

0.0500

(lupl”f  1 4 . 3  kay  c )

@bahCi’  1 4 . 8

F)JttnUlJtnOj~yDJniSrnrnsol7r~ilJ  mrtxtw~JLis:nou&u  Nal, NaBr  ttar  NaCl  ~Jthhdia~r

0.0400 M hU?U  50.00 mL  fiiJa’lJALRlUUl017~U AgNO,  tu”u?hi  0.1000 M

1. riauymJya

2. Agnmp

3. n~J?nwlya

I. m
wsni

WdJu  0.0400150 = 2.00mmol

<J&O~~IJ  H~JJOinthJ  AgNO,RJId  0.01 mL  Agl okunnwinou

tifam-’  [Ag+][l-] = (“”  ’ o’looo)  (0.0400) >  8.5 x 1 O-l7  = K,  t&l)
50.00+0.01

o:lG1 [Ag+l
KWW 8.5 x 10-l’

X-E = 2.13 x lo-l5  M
[I- 1 1.999 150.01

PM = -log (2.13 x 10-15) = 14.67

fi&ifrallrh&yln  hfi-~  pAg uoJ?nt~uoiuuaJnl5~nrnTa
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MEjjilint~lJm¶AtAlu  AgNO,  RJ!~ 5.00 mL o:%h

[As+1  =
8.5 x 10-l’

= 3.12 x 1O-‘5  M
(50.00 x 0.0400-5.00 x 0.100)/55.00

[&+I  = ,;,ay7;‘, = 2.5 x 10-l’  M

PAg =  1 0 . 6 0

&J~lnhI  AgNO,  a~!d  40.00 mL hia?nau~i3~md~a~



1370~16 I&*1 *.z =d 5 x  lo-l3 = 7.07 x 1 o-7  M

PAg = 6.15

arilJlsiin’dga*uyRdodi  [cl-] = (0.0400x 50.00) / 90.00 = 2.22 x lo+ M

1.8 x IO-”
=

2.22 x 1o-2
= 8 . 1 1  x  10-QM

nl~hnwrmJmmmu  Cc  ru’wh  0.0222 M dlum  90.00 mL hmmraio  AgNO,  0.1000 M

uRrovyn&ui%yk7yRd  3 oxiwatuhn KqCw, LLA:  [Cl-] thi~m~t~~u  AgNO,  dlwu

4 5 . 0 0  mL lTlQ:Iol’

1.8 x lo-”= =  1 . 1 4 x  10-8M
150/ 95.00

PAs = 8.09

nfblnlh  AgNO,]  Rdd  60.00 mL &&~o~nRu~a?old  3 o:b$

[&+I .d 1.8 x 10-l’ = 1.34 x 1o-5 M

PAa = 4 . 8 7

n&a-m~nrU~R~nd  3 pAg ordlu?nil6Qln~iulru  ~ooou Ag+ hJlnlihw  ihhdu  dawn

~?~URISR~R~U  AgNO,  61 .OO mL crfi
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AgNO,  (mL) [As’1 PAg
0.01 2.13 x 10-l' 14.67

5.00 3.12 x lo-l5 14.51

10.00 5.10 x lo-l5 14.29

15.00 1.10x lo-l4 13.96

20.00 1.75 x 10-l' 10.76

25.00 2.50 x 10“' 10.60

30.00 4.00 x 10-l' 10.40

35.00 8.50 x 10-l' 10.07

40.00 8.11 x 1 o-g 8.09

45.00 1.14 x 1o-8 7.94

50.00 1.80 x 1 O-* 7.74

55.00 3.80 x 10.' 7.42

60.00 1.34 x 1o-5 4.87

61.00 9.00 x 1 o-4 3.05

65.00 4.35 x 1 o-3 2.36

70.00 8.30 x 1O‘3 2.08

a&xx 0.0400M  ~U'IW  50.00 mL ?%mxwnLIulR~~W  AgNO,  r?hh 0.1 OOOM
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Wg+l (01.00 x 0.1000)
= = g  o  x , o-4  M

111.00

(Br-] =
(50.00 x0.100-O.lOOy)  + 5 x lo-”

= l/10  x 0.100 = 0.0100
5o.o+y 0.0100

y = 40.9 mL
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14.2.

mou

14.3.

plau

14.4.

14.5.
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14.6.

olau

14.7.

14.6.

mall

14.9.

6\alJ



14.13. il~fi~~-xu~~  (cl~)d?n~~~unls~i~3uinruoJn~a~~~'lwujiTT~~~  fhinii (crozw,)~

y$ita  0.20020M

0lai.l 5.8 x 10 -’ M

14.14. a~iirirn'lu~~aaiJu78jlLLUAJHWIn  7.150g  r?n~~iuu~~~'oa~u~~al~t~utu~~aaau  dJm

~tnau&i?umxxmu AgNO,  tu’uh  0.0500 M h&w  25.00 mL LhfuwaJ  Ag'

~aaaudrJ~nr~uwa~nmrmnY?LIR75RrA7LI  KSCNtfhuir  0 . 0 5 0 0  Mh&x4 3 . 8 5  mL OJ

(jlu?IWHlt~ait'lluQiD7ita~n'luOi?~aLilJ



(ilou 2.1 x IO-”  < K,,  < 1.3 x 1 O-9

14.16. aJMldl~m3lEiaullaJ  c;/c,- ‘lun~5~ntn~@wwwTwfki  baau A-,6-  ttfc C-

4JihllJ ij~~~l~~a~nl~~nln~~h~~~~aaau  B iifhtih$iud

( K,,(A,A)  = 1.0 x IO-“,  K,,(A.B)  = 1.0 x 10-13,  K,(A,C)  = 5.0 x10” )

(AQU 0 . 0 5 0

1 4 . 1 7 . tda~inl~~nln~~~~RtRl~  AgNO,  l&~u’w  0 . 1 0 0 0  M  6-1ux.t  5 0 . 0 0  mL 6xw1r

R’RIU  K S C N  1u’u-h  0 . 1 0 0 0  M  hii  Fe+3 tiluihWtfma3  (ih3a7is1  ) nim7-h  (Fe3+)

+l~tiidlitil~¶,~

n )  1 . 0  M

U) 0 . 1  M

RQU n )  - 0 . 0 3 96 u) +0.009 %

14.18. ~173fww NaCl lu’uh  0 . 1 0 0 0 M iilu?u 5 0 . 0 0 mL ~nhnswbi~xc~lu AgNO,

t&h  0 . 1 0 0 0  M  t~aitaun’cl?~rJijslws~n~riiFiltYi7~~  ni~~ni~~u~lnl~ai~t~~~l  pCI =

4 . 2 0

6Kn.l - 0 . 1 2 %

1 4 . 1 9 .  %wilU?f~fil  pAg lllr  pCr0,  LdatwRtRlu  AgNO,  1&1ui  0 . 4 3 7 5  M  xilwu  1 0 . 0 0  mL

uaur%liTIxx~lU  K,CrO,  l&h  0 . 0 5 3 1  M  h4?U  2 4 . 0 0  mL




