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(Heydweller,Kohlraausch) -

+

H
“OH

H,0 = H' + OH"

Hyronium Ion (H;0")
2H,0 — H;0+OH"
_ [H'][OH"]
[H,0]
/[ 0.997 25
997
| 554 = 2297
Jsa/a> 18
OH H'
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[H'] [OH'] = K [H,0]
[H'] [OH] =

- Kw

OH

Kyw =[H'|][OH]]

1 x %10 Kw
(25)
OH- H'

1x10™ =Kw=[H'][OH]
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[[H'] = [OH]

[H']* = [OH
H7= J10™ =107 /
[OH] =+ 107 = 107 /

(Self dissociation)

. (Autoprotolysis)
[H] >1x7710
[OH]< 1x107
[[H] <1x710
[OH]> 1x107
Kw
Kw
©) Kw
Sa 0.114 x 107
10 0.292 x 107
20 0.681 x 107
25 1.00 x 107
30 1.46 x 107
40 298 x10™"
45 493 x10™
50 6.16 x10™
60 9.61 x 107
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+ PH adaolnd| A1) g S 450kl | B

10 [H']
[H'] pH
)
- (
/ 0.001
pH
pOH
pH
/ -
10 /| -
pH = log [Hl+] pH =-log [H']
0.001
(3) /
(3) 10 3)

- log [H'] =-log 10"
-log [H'] =+ pH log 10
. -log [H']=pH

pOH
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/ —
pOH =-log [OH']
OH =+lo
P & OH|
-. [OH-] =10 P
pH
- 1™
pH
.14 0 pOH
/ —
= pH [H+] =1
= pH / - 10
107 14
7 pH
pOH / - 1
. 14 = pOH I - 10M=
OH™ H
7 pOH pH 107
107
107 7 pH
7 pOH
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7 pOH 107

14

[H] x [OH] = Kw=1x10"

jon =" [H+] = 0
[H*] [OH™]
10" -=[OH] -[H] -

p Kw=14=pOH + pH

14
10
14 pOH pH
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pOH

-139 -

. 0.005
pH
pOH
[OH] [H+]
naigs | POHN 1 cainss | PHY e
aslilld) | JpaS g g dagaal) 2 G 9uued)
Ao — aall A/ o5 -aally
[(CQPY PPN 14 10" S 1

[CNPY PP EN 13 10" 1 10"
S B s 12 10" 2 107
b gia pulaala 11 10" 3 10°
b gia pudaala 10 107" 4 10
i el 9 10” 5 107
ST PPN 8 10® 6 10°
7 107 7 107
6 10°° 8 10®
5 107 9 10”
4 10 10 10"
3 107 11 10"
2 102 12 10"
10 23 10"
S 1 14 10"

10" =[OH] [HH] 5x 107 = [H+]

10" =[OH] (5 x 107)




10"

2x 10 = 7 = [OH]
5x10
2x 10" =
5x 10° -=[H] -= pH
0.7-3=5 -3=
2x 10" -=pOH =23 =pH ..
11.7=pOH 0.3-12=2 -12 =
. 11.7 pOH 2.3 pH

pOH
4.4 pH

pOH = 14- pH = 14-4.4
1 1 _

" =44 " = pH
[H] [H"]
3.98 x10° = [H] 0.000398 = L - 1 =512
25120  [H*]
3.98 10°% =
10** = [H] 10 = [H'] - pH
( ) (-)
44= 10"
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3.98 x 10° = 0.00003981 = [H'] 0.00003981

: [OH]
L - =96 ! - = pOH
[OH ] [OH ]
1_ = 39810000
[OH™]
_ 1 - |oH]
39810000
. 4x10”° =
pOH pH
0.01 -
. 0.135 0.01 -
. 0.01 -
. 0.125 0.01 -
()
—~ 0.01
2=107 - =pH .. 10%=0.01 = [HH]

12 =2-14 = pOH ..

C)

.0.135
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135

1.35 x10°  0.01 x —— =[H']
1000
2.87=0.13-3=135 -3= 135x10> -=pH ..
pOH =11.14 pOH 2.87 pH
=2.87-14
()
- 0.01
2= 107 - =pOH 0.01 = [OH]
12 = pH 2 = pOH
()
1.25 x 10° = [OH]] 12050 x0.01 = [OH]
125x10° -= [OH] - = pOH
29=125 -3 =
11.1=2.9-14 = pH 2.9 pOH
0.1
°25
. 1.35= J1.85 1.85 x 107

CH;COOH —> CH;COO +H"

- 142 -



_ [CH,COO"|[H"]

. = 1.85x10°
[CH,COOH]
0.1
+712
1.85 x = 10'SM
0.1
1.85 x 10°° V = [H]
/ - 135 x 107 =
pOH pH
0.0001 ()
0.00002 ()
10* = [OH | 0.0001 [OH | ()

4=10" =pOH
10=4-14 = pH :
2 x10°=[OH | ( )
47=03-5=2 -5=2 x10° =pOH
93=47-14= pH

+ dgdl! Ao gdllg duglll (aler W (i gy | @B

0.2 HX
HX — 5 2H +X~

1=pH .. / 0.2=[H"]
[H]
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1x10®
1x10® =[H"]

/ =[OH ]

10=[H'] [OH ] 10+ =[H]
10=X10*+2X 10"=(10%+X)X
0.9515x 107 =X :

10 + 0.9515x107 = [H"]

6.978=pH .. / 1.0515 x 107 =
[H']
/710
(pH <7)
. 12.4 B (OH), :

4 x 10" = [H'] 124 = pH

/ 0™
025 =—— _[OH] =
0.025 4x107" [OH ]
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B (OH), = g ~0.0125 /

+ Adadl) 4o lgdllg Adenial! (aled S ety 9 yidd | @B o

/  1<[H"] /I 1=/ )

pH [H']
K,=1.8x107 2
HA ﬁH++A_
A _ g —18x10° [H ]=[A]
[HA]
[ HA ]
1.8x 105 =11
2
/[ 6x10° =[H'] 36x10°=[H"]
222=6 -3=pH
2 pH

pH 222 =
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HA
0.1

99% . 25
1%

CH;COO H'

CH; COOH
CH; COOH — H"+ CH; COO~
100

4.3% 0.1 1.33%

0.01
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1.3% x 0.1
4.3% x 0.01 0.1
0.01

CH; COOH — CH;COO +H"

= [ CH; COOH | = [ CH; COO | 0.1=[H"]
X-D=[H"]
X
X = [ CH; COOH | (X—-1) = [ CH; COO" |

_(X-1)(X-1) _ [CH 5COO"|[H"]
X ~ [CH,COOH]

099 = X

0.996= 1.8 x 10 °°
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4x 107 = [ CH; COO™ | 4x 1077 =[H"]

0.1 pH
1=pH .. 10° =[OH | 0.1 =[OH |
13=pOH-14=pH
0.1
pH . HOCl
310 x 3.12

HOCl — H" +0CI'

-~

0.15
(X—0.15)X X
2 + _
X" -312x10% = HIOCT]
X—0.15 [HOCI|
X
7x10° =[OCI'|=[H']1=X
14—
14 x 10" = 11 _op)
10x7
415=7x10° -=pH
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7x10 7
0.15

% 4.7 x 102 =100 x

(4)
3200 pH
0.7 3300 0.5
410 x 4.5

OH + HNO,=— H,0 +NO,
0.1=05%x0.2 OH :

0.21=0.7x0.3 HNO, :
OH + HNO, = H,0 +NO,
0.1 0.21
0.1-0.21 0.1

0.1 -0.21
NO;" HNO,

022 = % — [HNO, |

0.1 _
0.2 =—=[NO
05 [NO; |

NO,

HNO, — H" + NO,~
0.22
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(X-0.22)XX

0.2 = % - HNO, X +0.2=NO,

X +0.22 =[ HNO, | X+0.2=[NO; |

(X+0.2)X _[NO™:][H]
X-0.22  [HNO,]

X=[H"]

6 x10*=[H'|=X
33=6 -4=6 -10 4+=pH ..
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