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4 pH -N NaOH 1 1 -
pH 11
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pH
pH
pH
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. ( pH

. ( Buffer Capacity )

. pH = pka
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CH; COOH — H"+ CH; COO~

[CH,COO™ |[H"]

[CH,COOH]
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[CH,COOH]

~[H 1=K, x -
[CH,COO|

CH; COONa —>"CH; COO™ + Na

. ICH,COOH|-[H"]

[H']=K,
[CH,COONa]+[H*]

. ICH,COOH]

[H']=K,
[CH,COONa]

+ [oaea]
~log [H' | =-log K, X - log "1
og[H' ] 0g 0g ]
[o2ea]
~.pH=pKa+1
pH =pKa+log © =

[o2es]
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pOH = pK, + log
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pH
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pH

HCl

( NaCl)

pH

CH;.COOH + CH; COONa + HCl — CH;.COOH + Na(Cl
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CH;.COOH+CH;COONa + NaOH — CH; COONa + HOH

HCl

pH

NH,OH + NH, C1 + HCl — 2NH, Cl+ HOH

NH,OH + NH; C1 + NaOH — 2NH, OH + NaCl

pH

+ deladlf ettt | Olddad
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pH
. pH
0.1 0.05
pH=pK, 1
10/1
pH
pH
. pH
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CO,+H,0 —= H,CO;

H,CO; + OH — HCO; +H,0

HCO; +H" — H,CO;

-2
H,PO, H,PO,
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H,PO, +OH —= HPO,”+ H,0

HPO, > +H" — H,PO,’

pH
0.01 1.5
pH
. ( Metabolic reactions )
pH
0.1
0.01
. 1.8x 107 =
0.01 0.1
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3.74 = pH

0.014!
0.1

pH = 14 - 3.74 = 10.26

0.5
(41=pK,) [/ 10

596 0007

PX 10 (
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0.03

0.1
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0.071 = [HCN] = X .-

0.1 HCN
0.071
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0.03
0.1 0.1 -3
0.1
0.1
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/ 75%x10° =[OH | =X
1x10™ =[OH | =[H"]
/ 1.3x10° =[H"]
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h

0.1 -4
CH;COO : 0.1
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OH
NaOH OH
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-14
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0.3
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/[ 535
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- 166 -



HCI
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CH; COOH —= CH;CO0 +H"

X =[ CH;COO | X+0.05=[H"]
(X-0.1)=[ CH; COOH |

(X+0.05)(X) _
(X—-0.1)

1.8x107°

HC1

_ (X0.05)
0.1

/  3.6x10° = [CH;COO |=X

1.8 x 107
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0.1
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CH; COOH — H'+ CH; COO

Na*
. CH; COO™

H,S

H,S — H +HS~ HS — H' + S

HCl

. HpS
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HCl

NH,OH — NH',+ OH"

NH,CI NH,
OH NH,OH
- (
HCl H,SO, HCIO, :
KOH NaOH
Ba(OH),
0.1 NH,CI

9 pH

NH; + H,0 —= NH',+OH"
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14 = pOH + pH
14 = pOH + pH

~ [ NH; |

(T10)(NHY)
0.1

1.8x10° =

53.5=
9.63 =53.5x0.18

[OH™ |
1x10"=[OH |=[H"]
1x10"=[OH |=[H"]

5=9_14=pOH..
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[OH]INH{]
[NH,]
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NH,C1
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Na"+ClI"” — NadCl

~
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H + OH — H,0

H +CI' — HCl

Na"+ OH —= NaOH

.OH H" CI NH',

Na, +CIT —> NH,CI
NH,CI

H +OH — H,0
H +CI" — HCI
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Na, +OH" — NH,OH

NH,OH
NH,OH "OH
OH
OH H'
.(pH<7)7
-3
Na* :
CH; COO™ Na' OH H' CH;COO
CH; COONa OH Na'
NaOH
NaOH CH; COONa

H + OH — H,0
CH; COO + H' —~CH,; COOH

+

H
CH; COOH
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[H'][OH =10

H OH™
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NH,"+ CH;COO  —> CH;COONH,
H +OH — H,0
Na, + OH —> NH,OH
CH; COO +H® —CH; COOH
OH™
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OH H'
OH H’
.[OHT] [H]
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[H" ] <[ OH]
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CH; COOH + H,0 — H
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K
[CH,COOH][H,0]
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[CH,COOH]
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[CH,COOH]
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[NH,OH]
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H,SO, +2H,0 —— 2H;0"+ S0,

H,SO0, — 2H" + SO=4
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H,SO0, —— H'+HSO,

HSO 4 fr— H + SO

)
H,SO, ( HNO; HCI
HSO, HSO',
. HzSO4
HSO,
K,
K, = [H7][SO,] _ 1.2 %102
[HSO;]
HSO-4 KZ
HSO-4 H3PO4 K1 HzSO4

. HyPO,

H,SO,

H,SO0, 0.05 H,SO,
(0.05%x2)0.1 MH"
(F) 0.02 H,S0, [H']
0.04 [ H'] H,SO,
H,SO,
0.02
HSO, [ H'] HSO,
X = [SO-4] [ SO=4 ]
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X-0.02=[SO,] X+0.02=[H]

K, = m= 1.2 x10
[HSO; |
L2 x10? = KNX+0.02)
) X -0.02

=*10x2.4-X 0.032 +2X

4- 2
0.00625 — 00125 _ V710x9.6+70.032 40032 _
2 2
/  ¥10x2.6 = 0.00625+0.02 =
+ Ayl dads (Gl Badaill joles |
H,S :
H,S0, H,PO, H,C,0,
H,CO;
H,CO; + H,0 —= H3;0"+ HCO;
H,CO; —= H' + HCO;
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[H,CO,]

HCO; + H,0 —> H3;0"+CO;
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HCO; — H' +CO7;
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[HCO; |
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Kl HCO_3
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4=392=112 -4= 112x10* -=pH pH
pH
2x 10 62x%10 7.5x %10 H;PO,
K, 100 K, H,PO,
H
H;POy 0.04 pH
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K, K, pH
H;PO,
H;PO, — H' + H,PO,
[H,PO,] [H']
K, = HLIHPO 549,75
[H,PO,]
3 _ [H'] _
7.5 x10° = b H,PO |=[H"
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H,PO 4

H;PO, 0.4

H,PO,
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+ Aeail! Jutlnelt pH dadaskant | ALY
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pH
H;PO,
HCO;

H,CO; HPO,

pH
NaH2P04 0.06
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[ H,POy | [H3PO, ] K,

(0.06)(H*) _

5% 1073 =
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0.06 0.4
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pH pH
2.12=75 -3=75x10" -=pH
HPO = 0.1 0.3 = [ H2PO_4 ] pH
K,
6.2 x10° = 0.1x(H") _
0.30
-8
186 x107 = 0-3x62x10° _ (H|
0.1
6.72=1.86 -7=1.86x10"7 - = pH
[ HPO 4 | , [ H,PO']
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0.0001
) 0.005
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pH
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0.2 =

>10x1.85=
0.2
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0.1
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- 185 -

pH -15
10° =
pH -16
-17
100 -18
pH -19
1.8 x10°
-20
0.5
4.8 = pH
pH -21
2x10* =K,
-22
0.1=





