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= k + 2.303RT

n k' log LA1 I..... ( 5 . 1 4 )
o x
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potentiometer
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Titration curve
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1. Acid - Base reaction

2. Precipitation reaction

3. Complex formation reaction

4. Redox reaction
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Av*hi10.05  I.%GIJ  $$%-m~7%hil AV2811~1nn19hd135.525  - 35.475,

35.575 - 35.525 . . . . . . . . . . . . . . . x$hm9a~~~79  35.45 fL 35.50 &I

7JO.Z  35.50 n"El 35.55 %I 35.525 Sh&4
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HCl + NaOH - NaCl f Hz0

H3 PO4 + NaOH -NaH,  PO, f Ha0

NaH,PO,  + NaOH -Na,HPO,  + H,O

Na,HPO,  + NaOH  -Na,  PO, + H,O
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&zu [H, PO, 1 = [H,PO,l

H, PO, + H,O z H:O + H,PO,  .

K, =
[H:Ol[H,PO,l

. . . . . . (5.16)
[H, PO, 1

LLYlWil [H,PO, 1 = [H,PO;l

:.K, = [Hz01

es% PK, = pH ('.' -log  [H:Ol = pH)
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=
4 + f-I,0 e PO, + H:O

K, = [PO~I [PI:01
. . . . . ( 5 . 1 7 )
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Ag,AgCl/O.l  M HCl/  glass / Unknown //SatId  KCl/Hg,Cl,  ,Hg
membrane solution

E
Cell

= ESCE+E  - E  - E
3 As G

E
G = E; + 0.059 log [H+l

= E0
G - 0.059  pH

* E. . k + 0 -059 pH (w" 25 FI~~lLTfaL6?f.JR)
cell = 1
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‘1.  0.10 M HCI

‘2. Saturated (0.03 M) potassium hydrogen tartrate

3. 0.05 M potassium hydrogen  phthalate

4. 0.025 M potassium dih>drogen  phosphate, 0.025 M disodium hydrogen phosphate

5. 0.01 M borax ( Na,  B4 0 . 1  (1  H, 0 ),

6. 0.01 M \laOH
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Ghua~bua7Jo~  NaOH ~~&o~n'El~maaJ$Ia = 40.5 x 0.1070

= 4.33 GaPha

:. Oa8lua (HCl) + GaQlua  'HjP04) = 4.33 . . . . . . . . (1)

* @I~a~bJaYLIa~  H,PO;  ?i$. . '= 22.0 x 0.1070

= 2.35 '&?&Ja . . . . . . . . . . . . . . . (2)
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ml NaOH  (I? - D) x N[OH-Iti&,  = -
vol at E

( 2 2 . 4 - 1 7 . 6 )  x 0 . 1 0 7 0 3 . 9 x 1 0 - 3
=

1 3 2 . 4
=

4
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' Bilua~wl  [OH- 1 ~&I?+ ~~PdkPd~a [OH-I =
1 x lo-l4

. .
1 x lo-l1

= 1 x lo-l3

HPO= + OH- &f4 H, 0 + PO,

ii-t&  [OH-] &%S = [PO,]  = 3.9 x10
-3 - 1 . 0 x10 - 3

= 2 . 9 x 10 -3 M

'. . <1%'2!&  millimole  HElOT=  O.fO70  x 8.6 = 0.9'254 m-mole

' {lU3!A millimole  [ HPOZ  ldaM$o  = 0.9254-2.9x10
- 3

. . x 1 3 2 . 4

= 0 . 5 4 1 4  m - m o l e

h&J hei%Jl'?l-s 132.4 BJR. ii [HPO,=] = 0 -5414 m - m o l e

h.4~0 hJ3aJ1aa 1 UR. i !, = 0 -5414 m - m o l e
1 3 2 . 4

- 3
= 4.09  x io M
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..K = [H:Ol [PO:]
3

[ HPO;]

1 x lo-" x 2 . 9 x 10 - 3
=

4 . 0 9 x 10 - 3

= 7 . 1 x 10 -12
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- CaC03
- KCI

- cdbd05  pH 5 (NaOAc  + HOAc)  9940 Boric acid

- t-fl~~~iaoeilsuu
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EC,  = Et,:+  - y log [ $ ] __.......(I)

E,  = E&z+ - y log [ (cv  + c : J/V + v 1
(2)

\ \ \

(‘4 - (1) AE, = E, - E,>  = F log [(CV + C,V\)/C(V  + V,)]
,

0.0591
E2  = E;..,?+  - 2 log (CV + 2&(V + 2VJ[ I

( 4 )

(4) - (I) AIS2 = EZ - Et1  = yx log [(CV + 2C,V,)/C(V  + 2V,)] ..'.....  (5)

(5) + (3) XCM

AE, [(CV  + 2C\VJC(V  + ZV,)]  A I _
~ = log  [CV  + CsVs)/C(V  + V,)]  llsLmnpI  RAE,
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.

R CV/C,VJ
I .5Y5 I .OSh

I .hOO

I .hOS

1 . 6 1 0
I.615

I .hZO

I .625
I .(,30

I .m
I .&Lo

I .h4S

I .hSO

I.655
I .MAI

I ,665

I .h70
I.675

I .6X0

I .hSS
I hYO

I .h%

I .700
I .7os
I . 7 1 0

I . 7 1 5
I . 7 2 0

I . 7 2 5

I .730

I .73s

I . 7 3 0

1.7-15
I . 7 5 0

I . 7 5 5

I .7hO

I .705
I . 7 7 0

I . 7 7 5

I .7so

I.785

I .7YO
l.7Y5

I .x00
I .x05

I . 8 1 0

I.815

I .OS(,

l.llf,

I.147
l.l7h

I.213
I.2JS

I . 2 8 0

I.415

1.353

1.3Yl

I 430
I .JhY

I.ilO

I .553
I .5YS

I . 6 4 3

I.hYl
I.738

I . 7 8 7

I .x-lo

I.SYJ

I .‘J-LS
2.006

2.Ohh

2. IX

2. IYO

2.256

2 . 1 2 6
2.3Y7

2.470

2.S‘lY

2.629

2 . 7 1  I

2 . 8 0 1
2.892

2.YXS

3.08X

3.lY3
3.301

3.jl6
3536

3.h64

3.797

3.939
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AgS f ee Ag

E
Ag

= E0 - 0.059
A g  - -

log 1- -
1

[A$1

E E0
[x-l

Ag = Ag
- 0 -059 log

Ksp
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E E0
0.059 [OX  1

c e l l  = c e l l + - log [Red]n

E = E"
0 -059

f - log
[Fe3+l

1
[Fe2fl
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Fe3+ t H~POY - Fe(HPO,)+ + 2H+
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2 Fe
3t

+ sn
2+ &YZZ=?  2 Fe

2+
+ Sn

4+

2 Hg
2+ + 2 cl- + sn

2+
IQT===?  Sn

4+
+ Hg,Cl,
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