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&Is pH scale,

(pH scale, Indicator and Hydrolysis)

1.

2 .
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- methyl orange

- methyl yellow

- Bromthymol blue

- phenolphthalkin

- Methyl red

- Thymol blue

- phenol red

- methyl violet

- Alizarin  yellow

- Bromocresol purple

I Y
5. ~iscn~~%u9un7sMn~suMi  pH

- acetic acid

- Sodium  acetate

- triscdium phosphate

- discdium phosphate
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- Sodium bicarbonate

- Sodium chloride

_ Ammonium nitrate

- Ammonium sulphate

- Ammonium oxalate

-. Sulphuric acid

_. Acetic  acid

_. Ammonia water

CH 113 U-U 3 1 1



3 1 2

Y

5. n5  3mnui&

CH 113 (H)



1.

2.

3.

4.

5 .

6 .
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ns”a

HCl f NaOH e NaCl + H20
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[H+~[oH-1  = KW

CH+l = [OH-I = 1.0 x 1O-7 M

pH = -lcq[H+l

[H+]  = 10-PH

CH 11:3 (HI 315



. . pH = - log (1.0 x 10-7)

pOH = - log [OH-I

*_* [H+~[oH-1  = 1.0 x IO
-14

loqlH+l  + loq[OH-I  = log(l.0  x 10
-14

)

-loq[H+l  - lcqlOH-1  = -C-14)

1 1
pH + pOH = 14

316 CH 113 (H)



.H+l

IO1

loo

1 0
-1

1 0
-2

1 0-3

1 0
-4

1 0-5

IO
-6

1 0-7

1 0-8

1 0-9

lo-’

IO
-1

IO”

1 0
-1

lo-’

lo-

-I__

[OH-I
- -

.1 0-15

IO-l4

1 0-13

IO-l2

1 0 -11

1 0 -10

1 0-9

1 0 -8

1 0-7

1 0-6

1 0-5

1 0
-4

1 0-3

-2IO

1 0
- 1

10-O

IO1

L-

PH POH

-1 1 5

0 1 4

1 1 3

2 1 2

3 11

4 1 0

5 9

6 8

‘7 7

% 6

9 5

1 0 4

11 3

1 2 2

13 1

1 4 0

15 -1

nswn

7 n-3

milk of Magnesia

Caustic soda,  O.lM

1M NaOH

JAMIEILMFJ 1. u'?~Ul~  pH = 2.3

= 2.4-2.6

CH 11:3  (HI
317



l

IH+l [OH-I PH

2.0x10-3 5.ox1o-12 2.70

7.7x10-5 1 .3x1o-1o 4.11

5.0x10-9 2.0x10  -6 8.30

3.o⌧1o-�2 3.3x10-3 11.52

7

Ghno; (Indicators)
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I%hw&
Methyl Violet

Congo red

Brommocresol purple

Phenolphthalein

Thymol  blue

Alizarin yellow R

pH range

‘
0.2 - 3.0 6Hhl - N-J\1

3.0 - 5.0 ¶ku - LW
I

5.2 - 6.8 6l4&Q - an9

rail8 '8.3 - 10.0 - ua4aafl4
aJ

8.0 - 9.6 L&N - UilJgU

10.0 - 12.0 bM%N - LLFIS I
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pss
electrode

6

Calomel
membrane

electrode

c
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I I

2. L?JU N&N,

CH3CCONa,  Na2C03
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~ln~l5a~alfl~i~sgiuns~tn~a  0.10~ (pH = 1) (nsnrnh
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1.

2.

3.

4.

5.

6.

7.
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2. 'MUR  Universal Indicator n4"lUvla%l~fl  7 MBBR  ? RE 3 MfJW
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Maad  1 r&i4?sa:a?fl  acetic acid 2 i3u.m.

Maad  2 rtiwiwacaifl sodium acetate 2 au.218.--

Maa& 3

Maad  4
I

Maani; 5

$JdlsacaW  triscdlum  phosphate 2 AlJ.qU.

%Jd7554ZYl!l  discdium phosphate 2 au.w.

thl~l5a~alU  sodium bicarbonate 2 au-Vu.

naad 1 liiUtdl5a~alfJ sulphuric acid

CH 113 I(H) 327



CH 113 (H)



1.

2.

3.

4.

5.

6.

7.

8.

CH 113 (H)



lljLll”l5di~4 “d *. . . . . . . . . . . . . . . . . . . . . . . . . . 3UMMltll5M~BEJJ . . . . . . . . . . .
I Y
hylinl5Mnm~ . . . . . . . . . . . . . . . . . . . . . . . ..5~~............IFIpI~.......
I "l
3aq5mS7n75vmna~ . . . . . . . . . . . . . . . . . . . . ..*Mk...........Leai........

nyaJ~Gm5 .  .  .  .  . . ‘ . . . . . . . . . . . . . . . . . . . . . section...................

em5&wJ~ai  1 . . . . . . . . . . . . ..s..............

2. . . . . . . . . . . . . . ..s.......*....

3. .  . .  .  . .  .  .  ..m...........*.....
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‘?tz
2

-7Z
s

‘I
%

7
-F--

z
3

2
‘7G5

-2

‘Z_-
N

.-

.--
0

.-
cn.-
m.-
P.-
Q--

-

m

N

-

J
C

T

:
-

CH 11.3 (HI 3 3 1



1 .............................

2 .............................

3 .............................

4 .............................

5 .............................

6 .............................

7 .............................

8 .............................

9 .............................

10 .............................

11 .............................

12 .............................
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rn&

Sodium  carbonate

Potassium nitrate

Trisodium phosphate

Ammonium chloride

Monosodium phosphate

Aluminium  nitrate

Potassium alum

Sodium  sulphate

Ammonium oxalate

Tl-

I

i

/

. . . . . . . . . . . . . . . . .

.  .  .  .  .  .  .  .  .  .  .  .  .  .  ..a

. . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . .

. . . . . . . . . . . I... . . .. . . . . . . . . . . I . . . . .

..*........  b....d

. . . . . . . . . . . . . . . . .

. . . . . . . . . . .

i

. ...*

Universal

Indicator

..e.....*.

. . . . ...*..

.  .  ..e...*.

. ...*.....

. . . ...*..*

. ...-.*...

. . . . . . . . . .

I

-

3H

. . . .

. . . .

. . . .

,...

II..

,a..

. ..*

I...

*.......a..-...*

. . . . . . ..*.......

. . . . . . . . . . . . . . . .

. . . . . . . . . . ..I...

. . ..-....*-.....

. . . . . . . . . . ...*..

. .  . .  ..*a........
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I d

b~D9 015t3~i3lU&bVkI4  (Buffer Solution)

LLB", Buffered Solution

336 CH 113 (H)



I .

2 .

3.

4.

5.

6.

7 .

8 .

9 . Bromocresol  green

I 0 Bromthymol  blue

11. phenolphthalien

CH 113 IH) 337



H+ + C+O;  7 Hc2  H3y2

m&~amswaaw nmaau

OH- + HC H 0 -2,3  2 \- C2H302  + ,H20

n5lilaau tniiauamsnaau

&ammra~  H+ Iaaauua:: O H -  Iaaau

338 CH 113 (H)



2 3 2  +
H 0 C2H302  + H

+HC

0 . 1 - X x x lua/hi

Ka =
[C2H30;1[H+l

[ HC2 H302 I

1.#3 x 10-5,  xxx
l - x

1 . 3 4  x 1 0
- 3x = = [H+]

pH = -log [H+I

CH 113(H) 339



zz -log r1.34 x 1o-3l

I PH = 2.87 I

:. [Na+l = [C2H30;l = 0.08

[C2H30;l = 0.08 + x

[ HC2H302  1 = 0.1 - x

Ka
[H+I[C2H30;1

= IHc~H~o~I

x x 0.08x =
0.1

x zz

.PH =

=

1.8 x 10 -5

2.25 x lO-5 = (H+)

-109 [H+l

-log 12.25 x 19-51

/pH
I I

CH 113(H)



:. [HeI = 0.01 = 1.0 x ,0-2 =iU+lS

I I Y

bi%iwG [H+I  ihsmn7sabmm"aua~  HC~H~O~ &muamm  7

:. tH+l Tla~t3lmxnEl = 1.0 x 1o-2 Tm/h

pH = -log[H+I

= -log[l.O x 10 -21 = 2

[H+l  = x

[C2H30;] = 0.08 - 0.01 + x N 0.07

[HC203H21 = 0.10 + 0.01 - x z 0.11

CH113(H) 341



Ka =
[ H+l [C2H30;3

[ Hc2H302  I

-5
1.8~10 = x x 0.07

0.11

x zc 2.83 x 1O-5 = [H+]

pH = -lcq[H+l

zz -1ogC2.83  x 10
-5

I

I pH = 4.55 It I

( 2 )  LiBLhiWl  HCl
Y Y

LmJTJU 0.01 Pua&ls  aa?uri15a:a1u

342 CH 113 (H)



(n)  Unbuffered Solution

dl5a:alff  (2) 0.0001 M HCl

dl5aEi3lU  (3) 0.0001 M NaOH

(?I) Buffered Solution- -

WFhI~lTa:alU 0.50 M NaH2P04

;l”?uau  1 0  au.m.  nuUdi5mw  0.50M
” Y

Na2 HP04 9~113ll  1 0  aLl.m.  1211mLi

n”u “luih  mat

CH 113 (HI 343



~lSW,"~lU  (6)  NH40H  + NH; = 1:l: 6l&J~~5~SI~El  l.OM NH40H

“A %J
2. ~u~a~b~asw%n%un?swnaas

i%&wEl; iN pH kkllJ~ rlifJw

A : Bromocresol green 4 . 0 - 6 . 0 Yellow - blue

B : Bromothymol blue 6.0-8.0 Yellow - blue

C : Phenolphthalein 8.0-10.0 Cclorless-red

344 CH 113 [H)



I

1. ~~~b&hbb~h~fl?  pH % 9d U n b u f f e r e d  Solution-

PH 4

PH 5

PH 6

PH 6

PH J

PH 8

pH 8

PH 9

pH 113

-

/

C

C

WUlfJSW~ A = Bromocresol  green

B = Bromthymol  blue

C = PhenolDhthalein

T-

CH 113 (H) 345



2 A

3 C

346 CH 113 (H)



2. fll~6~~WUlb~ASfll  pH %U Buffered Solution

5 A

6 C

” I ’

CH 11:3 (HI 347



l@h36n;6~aQ
I

. . . . . . . . . . . . . . . . . . . . . . . . . . 3vllM"M"7nlSM~E3BJ.........
I Y
1agSmsmaa4 . . . . . . . . . . . . . . . . . . . . . . . . . . .d..  . . . . . .6&i.  . . . . . .

I Wl
4ngs3kwwmna~ . . . . . . . . . . . . . . . . . . . . . . ..Sk.......mli . . . . . . .

n~ti~uZ73 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .section...............
6-u

8191supxJ~~  1. . . . . . . . . . . . . . . . . . . . . . . . . . .

2. . . . . . . . . . . . . . . . . . . . . . . . . . .

3. . . . . . . . . . . . . . . . . . . . . . . . . . .

T-
dIr
u

.

.

.

I.

.

?33plU (1)

in&

...........

...........

...........

...........

...........

d1‘5i33319J  (2)

.OOOlM HCl

............

............

............

............

............

ivl=dfGn7u(3)

3.0001M  NaOH

............

............

............

............

............
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pplfJ(  1)

u?fl&

...........

...........

...........

iexmml(2)

O.OOOlM  HCl

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

.

O.OOOlM  NaOH

. . . . . . . . . . . . .

.............

.............

I-
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-
Unbuffered Solution Buffered Solution

dlSR,"0lU  (2) ......

t415a~alEl (2) ......

t415a:a1u  ( 3 ) . . . . . .

d75a:aiu  (3~ . . . . . .

dl9a~alti (1) . . . . . .

dl5aEalfJ (1) . . . . . .

alsa:kv~ ( 5 ) . . . . . .

dl58tBlU  (5) ......

~WRER'IU  (6) . . . . . .

t315w~a1fl (6) ......

~75XRlU (4) ......

dl5axnU (4) ......

CH 113 (H) 351



2.

3.

4.

5.

..............................................................

..............................................................

..............................................................

..............................................................

~lSat:a1~~~~lWl~UlUd~~lln’
..............................................................

..............................................................

..............................................................

..............................................................

..............................................................

..............................................................

..............................................................

..............................................................
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