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BaC& WI% x ns'u Z.-E-
207.44

hl

KBr MWjlOdOO-x  f&l = ';y;' -ha

.. . 2xx ~0.600-x = 46.20x0.1200
207.44 119.0 1,ooo

x = 0.41 t-ls'u

% BaCI, = o.4i.z"

= 68.3 %
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= 3

NaBr+NaI  =  4 . 4 9 5 - 3

= 1.495

flU@%$~  NaBr  = x

:. Nal = 1.495-x

(3 x 58.44) + (102.90 x) + [ 150 (I .495  - x) ] = 0.3533 x IO3

175.32+102.90x+224.25-  150x  = 0.3533~10~

x = NaBr = 0.9399 ih”nns’uaqp
:. Nal = 1.495 -0.9399 = 0.5551 ih%s’uaoJyn

NaCl  =  3 x 5 8 . 4 4 = 172.32 Kins’u

NaBr  = 102.90x0.9399 = 96.72 ih”nnQnr

= 96.72x,00
353.3

= 27.22 %

Nal  = 150x0.5551 = 83.26

= 83.26x1oo
353.3

= 23.43 %
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no. meq. KCIO, = (SO.00  x 0.1225) - (0.1080 x 9.60)

= 5.088

KC103 Wu’n  =  5.088x  122.6x  lo-’  =  0 . 6 2 3 8  tls’u

“70  KCIOl  =  ;ex  1 0 0

= 83.17

a> Nad’Q + 3AgN03(,,,k;iuwo) --4  Ag,PO,  + 3NaN0,  + AgNO,(zi~u~,iiuwor....(l)

AgNQ (d?Uil~UWO) +KSCN -t AgSCN + KNO, . . ...(2)

~W0dh-l  AgNOz I’fhJW  = ilUaU=hJ~  AgNO3d2w~,iiuwo  + h?uhJil  AgN03 i&h

n]~6~fJlVdO~n”u  Na,PO,

a”lualahri  AgR\jt~, i’iauf%i%mo = hauha KSCN

= 0 .1500x22.82
1,000

= 3.423 x 1O-3 Fm

o”lUaUhl  AgNOj  VhJA = 50’o;;;200

= 10.00x  lo-’ Fua

. . ...(3)

. . ...(4)

. . ...(5)
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mlwh  (4) 6ltIE  (5) m%la  (3)

o"lU'-mhJtl  AgNOz  w”w”l$j~%l = 10.00x lo-’ - 3.423 x 10.’

VV&n”Pr  Na,PO,

= 6.577 x 1o-3 h a

olnPl~~~u~“l~~“~~“ou~~“l~~  ( 1 )  amwi1

a”lU-~Uh  AgNO,  = o”lU~Uh7  Na,PO,
3 1

.  o’lU%Jl¶Jtl  NajPO,,  = 6.517  x 10.).
3

= 2.192x  IO-’ ‘ha

illflgRIi~IJ6tlfjil Na,PO,  2 F¶Jtl  0:1x  P,O,  1; 1 ha

hawha P,O,  =
2.192x10-’

2
ha

i%d&Pf~“VOS  P,O,  IX = 2.192;  lo-’ x M.W.qo,

zz 2.192x  1O-3 x 142
2

= 0.1556 nill

% P*O,  = 0.1556 x 1oo
0.5000

= 31.12

b) Ag3 PO4
armo9unmYumifl

p 3Ag++PO,=

Ag’+ KSCN l AgSCN+K’

i7”lU~UhJti  Ag’  =  ilod~PdbJ~  K S C N

0.1500x43.85=
1,000

= 6.517 x 10.’

o”1uauhJa  PO:  = -
ilU’-mhtl  Ag’

3

6.577 x IO-’=
3

= 2.192x  IO-’ Fua
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oltlpl~Fuqawlsi7  PO:  2  FaJa  0:1x  P,O,  “ax  1  F u n

i1uausm P,O,  =
2.192x  10.’

2

i%d&n~“uas  P,Os 1x  = =F x 142

= 0.1556

. % P,O, 0.1556= -~ x
0.5000

1oo

= 31.12
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K&.$1 = [ Ag+  ][ Cl- ] = 1.82 x IO-”

i eq. pt. OdJ  [ Ag*  ] = JiYizzG = 1.35x10+

K,AgDO,  = [ Ag+ ]‘i 00; ] = 1.1 x lo-”

(mlufi1 [cro;] = 0.00200)
1.1 x lo-‘*

[&+I*  = 3o02w

a )  1 . 0 0  ihliih  KICrO, = mx  E
10’ 100

= 0.01 M hfflXEXtlU 100 fiIJ.el(oJ.

[Ag’]z  = I.1x1o-”  = ,.,x,o-‘O
0.01

[ Ag+  ] =  1.05 x  lo-’

ll~@ldlifkiIJ  [ Ag+ ] l.ktl~d = 1.05 x lO-s- 1.35 x IO-’

= - 0.30 x IO-’ M

dju7615  [ Ag+] niti*m@l  = -0.30;yx1~ (Wfl N,Vl = NIVI)

= -0.30x lo-’ mJ.wJ.
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% titration error = - 0.30 x 10-2x  100
50

= - 0.0015

‘9 [A,$]  = “‘;‘f-” = ‘,‘x’,,-”

[ Ag’]  =  0 .33  x  lo-’

&lJIhJ  [ Ag+  ] u’OU?d = 0.33 x 10-5-  1.35 x IO-’

= -1.02x  IO-‘M

d:lJlklS  Ag+  &hUl,@ =  - 1’02Fo~;-sx  ‘O”  (Wfl  N,V, =  NIVI)

= - 1.20x  lo+  mJ.wJ.

% titration error = - 1.20x  10-2x  100
50

= - 0.024

c)  i? pH  = 4.00, [ H:O  ] = 1 x YO-4

1 .00  hd~IJTtWlJ  K2CrOd =  0 . 0 1  M  ~Utfl5~:tllU  100  EIU.WJ.

HCrO;+  Hz0 -+  H;O  + CrO;

K ‘2 =  3.2x IO-’ =
[ Hz0 ][ CrO; ]

IH'-Xl

iTlJl$illtii  [ 00;  1 &YlJqa = x

:. [ HCrO;  ] = 0.01 -x

3.2 x lo-7 -1 x lO‘4(X)
(0.01 -x)

x = [ CrO;] = 3.19x10-’  M

l&+1 = 1.1 x lo-‘*
3.19x lo-s

= 3.45 x 1o-8

[Ag’]  = 1.86~10-~

.  &lSLiilJ  ( Ag+  ] lUfl?d  =  1.86x  IO-‘- 1.35x  lo-’

= +1.725xlO+M

,j$u,m5  Ag*  fj&,wn,R  = + 1.725;  ;-4X ‘00

= +0.1725 mJ.wJ.
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% titration error = ‘“.17~~x  loo

= -i-o.34

AgSCN = Ag+  + SCN-

SCN-  + Fe3*  *  Fe (SCN)**

[ Ag’  ] = [ SCN-  1 + [ Fe (SCN)‘*  ]

K--L!--  = [ SCN- ] +6.4 x 1O-6
[ SCN- ]

[SCN-]‘+6.4x10-6[SCN-]-1.1x10-‘z  =  0

[ SCN- ] = 1.7 x IO-’

K ,  =  1.42~10’ =
[ Fe (SCN)” 1

[ Fe’* ][ SCN-  ]

1.42x  IO* = 6.4 x 1O-6
[ Fe3’ ] x I .7 x lo-’
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d) @i&J  AgNOj  L.&Jih  0.0626 N h-&-dU  20.00 ALl.TiU.  RJb4Al5Rt1lfJ6--JQfhJ  IO.00

ALl.WJ.  ~t’lWlW~  Ag+ hJ-lflbii~WO~‘-dU  0 . 0 3 0 6  N  S C N -  ¶hlfl$-J-h~~  S C N  !d

LYilfk  6 .49  REI.WJ.  (%hEd-d~~li@)

FlDY  a) Cl = 59.79%

wt A&l .
gfwC1

gfw  AgCl
Xl00

qoc1  = wt sample

0.7562xE3x  100
=

0.313;

= 59.79
I

b) ~l%hh~ 25.00  Wl. OZiilihlJ  = 3.13$25

= 0.1566 fls’u

o”lWlJih’ifls”u~Urj~Wl~  Cl- = 0.09467 (27.79-0.12)

= 2.6195

: : ,rnmJ.&q  c,-  = 2.61:x&35.5

= 0.09299 nT7l.l

%CI  = ‘Ex 100 = 59.38

I
c)  n1Wihh 4 0 . 0 0  un. o~ririienlr  =  3.1y$40

= 0.2506 fls’u

a’iu?uih~ns’rJ~uqav~~  Cl-  = 0.09467x44.60

= 4.2223

MWhni  c l - = 4.2223 x 35.5 x IO-’

= 0.1499 fls’u
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%CI = ~~XlOO

= 59.81
.

Y
d) Rl3ihOh 10.00 Wt. VZhhfl5 = 3'1y;'o

= 0.06266 tl?¶.J

o”~~?~fki%lh.Jl.Jt3  C l -  =  (20x0.0626)-(0,0306x6.49)

= 1.0534

66m+rxl a-  = 1.0534 x 35.5 x IO-’

= 0.03739 ns’u

q@cI  = 0.03739.100
0.06266

= 59.67

12) 5.00 ihi?'bu&wo4  NaCl  ~ntilaJ1wwJ~u  50 w.v.l% YOJ 0.0100 F K,CrO,  uib

lh81lblbYl5~~3~ 0.100 F AgN03  196lU3bUHldl  pC1  I&  AgCrO,  L%J@lrl~:nQB

KS,,  &DO4
lwl* = - Icro;,
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1.82 x IO-"=
1.05 x 1o-s

= 1.73 x 1o-5

pCI = 4.76

17) 19R~i79b~Oab~"l"UO9nl~qn~'yl5n bwmwaoma:~~19  PM r%~P19~1m391091~~b1,~~6

~l~uuosn7arn~ns~~o~~~

a ) 20.0 W.%Iu. llO9 0.0400 F AgNO? n’LI  0 . 0 2 0 0  F  N&SCN

b ) 30.0 W¶J.WJ. 9109 0.0400 F AgN03 r%  0 . 0 2 0 0  F  KI

c) 30.0 AEI.%%J. 4109 0.00100 F AgNO,  n’El 0 . 0 0 1 0 0  F  NaCl

d ) 25.0 W.%XJ. lIEI9 0.0400 F Na,SO,  <I.J 0 . 0 2 0 0  F Pb(NO&

e) 60.0 AlLlW. litI9 0.0300 F BaClz  i?U 0 . 0 6 0 0  F  Na,SO,

f )  5 0 . 0  R9J.W.  9109  O.lOOF  NaI  n”El 0.200F  TINO, (K,,TII  = 6.5x  10-y

&VW

a) 20.0 W..Wxl. 9109  0.0400 F AgNO,  c¶J 0.0200 F NH,SCN

AgNOJ + NH,SCN  - AgSCN + NH4NOs

4

IJ%Jl&lllWSW~

0.0200 F NH,SCN pAg

0.00 I Ag’] = 0.0400

pAg = 1.40
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oin IAg+][Cl-]  =  K,, =  1.00~10-‘~

[cl-]  =
1 .oo  x lo-‘O
2.58 x IF5

= 3 .88  x  1O-6

cc,-  = 25.0x0.200
25+50

= 6 .67  x  IO-*

% titration error = (IAg+l -ICI-I > x1oo
CC,-

--_
= ( 2.58x;;;,;b”-fx  lo-‘)  x loo

. ‘-,_
=  0 .033

354
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% t i t r a t i o n  e r r o r  =
(
2.58x  1O-5  -3.88x lO-6

6.67x 10-j >
x loo

/ Ag’l’  = K,,,. Ag,CrQ
[ cro‘j

2.0x  lo-'2
3.5x lo-3

= 5.71 x lomLO

[ Ag+/  = 2.39x  lO-5

1 Ag’/‘[ X-1  = K,,, AgX  = x

[x-l  = x
2.39x  10.’

M
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WlMfilPil~  7 Tl~W%Uff¶Jfll9  % titration error

% titration error = ( [Ag+&q  x 100

2.39x  1O-5 - (  2,39;  10m5 >
- 2 . 0  =

6.67 x 1O-2 > x l00

- 2.Ox6.67~10-~  = 5.71XlO-‘o-~
ld 2.39 x lO-5

2.Ox6.67xlO4x2.39x1O-5  = 5.71xlO-‘o-X

x = 5.71x10-‘“+3.19x10-8

= 3.25 x 10.’
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1)

2)

3)

4)

5)

A SO&ml  sample of a 0.10-F solution of the salt NaX is titrated with 0.10-F AgNO, Forming
the precipitate AgX. Calculate the value of pX  after the addition of 49.9 ml of tritrant
two ways: First neglecting the solubility of AgX, and second, not neglecting the solubility.

Use the following values for the Ksp of AgX: (a) 1 x 10e6;  (b) I x IO-*;  (c) 1 x IO-“.
(a) Calculate the value of pAg  and pCr04  at the equivalence point in the titration of Ag’
with CrO:-.  (b) Show that the following relations are true at the equivalence point of this
titration: 3pAg = pK,,- log2 and 3pCr04  = pKI, + 2 log2.
Calculate the equilibrium constants for the following reactions:

AgSCN(s) + Cl-(aq) = AgCl(s)  + SCN-(aq)
AgSCN(s) + Br-(aq) f AgBr(s)  + SCN-(aq)

Why does this reaction cause trouble in the indirect Volhard method For chloride but not
for bromide?
5.00 mmol of NaCl  are dissolved in 50.0 ml of a solution that is 0.0100-F in KzCr04.
This solution is titrated with 0.100-F AgNO,  to the Formation of a precipitate of AgzCr04.
Calculate (a) the value of pC1  at which the precipitation of AgzCrOa  begins; <b)  the error
in the titrations; (c) Repeat (a) and (b) except that the initial chromate ion concentration
is 0.0001-F.
Urea is added to 100 ml of a 0.10-F solution of MgCl2  and the pH  is gradually raised by
boiling the solution. Calculate the pH  values when JO, 90,  99.9, and 99.99% of the magnesium
is precipitated.Assume the temperature is 25°C.
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