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HA(aq) + H,O(l) 5 H;0*(aqg) + A (aq)
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[H,O] [55.56]
=0.018x107" = 1.8 x 10 "°mol/L
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K = [H.[l[sr_] = 1.8 x 10 *mol/L

K, = (K)[H,0] = [H ][OH]
= (1.8 x 10 "*mol/L )(55.56 mol/L)
=1.00 x 107 (mol/L)’
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T (°C) Ky PK,, | neutralpH || T (°C) Ky PK,, | neutral pH
0 0.114 x 10714 | 14.94 7.47 55 7.244 x 10714 [ 13.14 6.57
5 0.186 X 10714 | 14.73 737 60 9.550 x 10714 | 13.02 6.51
10 0.293 x 10714 | 14.53 7.27 65 12.58 x 10714 | 12.90 6.45
15 0.457 x 10714 | 14.34 7.17 70 15.85 X 10714 | 12.80 6.40
20 0.681 x 10714 | 14.17 7.08 75 20.42 x 10714 | 12.69 6.35
25 1.008 x 1014 | 14.00 7.00 80 25.12 X 10714 | 12.60 6.30
30 1.471 x 10714 | 13.83 6.92 85 30.90 x 10714 | 12.51 6.26
35 2.089 x 10714 [ 13.68 6.84 =10) 38.02 X 10714 | 12.42 6.21
40 2.916 X 1014 | 13.54 6.77 95 45.71 X 10714 | 12.34 6.17
45 4.074 x 10714 | 13.39 6.70 100 51.3 x 10714 | 12.29 6.14
50 5.476 X 10714 [ 13.26 6.63
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pH = -log [H']

asAl) 25CollM &4 22| pHE FoHA 2.
25°Co|Me| H*'el & & = 1.00 x 1077
pH = -log [H*] = -log 1077 = -(-7) = 7.0

o|z| 1) 4 0|2 527} 3.2 x 104 Z/L2I 89| pHE?
pH = -log [H*] = -log (3.2 x 104) = 3.5
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o[ 2) +4t2t o] 2 FE7F4.0 x 104 &/LQ) &H4e| pHE?

[OH"] =40x10"

pOH = —log [OH" | pH =14 — pOH = 14 — 3.4
= —log (40 x10™*) =106
= —log (4.0) - log (107}
= —-0.60 + 4.0
= 34
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A. Amino Acids with Electrically Charged Side Chains
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A
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Arginine Histidine

{Arg) @ iHis) 0
&O pia 203 QG pka 170
o @]

NH, NH,
NH X -NH

N~ ol

&D gka 215

L-a-ota|izAbg 2|AfRhch
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O “ 0
%"0 pka 1.95 ‘(fo eEa 2.6
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NH, NH,
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B.  Amino Acids with Polar Uncharged Side Chains C. Specal Cases
Serine Threonine Asparagine Glutamine Cysteine Selenocysteine  Glycine Proline

{EETJe (Thr] 0 Asn) m I:Gh}'@ (Cys) e [Sec) 0 [Gly) @ {Pra) 0

Ka i3 Ka .20 Ka .16 cka 218 aiam Ka 1o Ka 118
40 40 40 . e I
O O O R
> pka .08 O zka 898 O £ka 8.7 O pka 6.00 NH, NH, %—NH? N:_I?
NH, NH, NH, NH, pea 1028 pka 10 pka 558
HO
SH SeH
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A. HsHd A71R|E 712 = ofo| 4k MIgj| = A| AE|9] Selenocysteine  Sec [U]
ofZ|Ll Arginine (+) Arg [R] =2fo|Al Glycine Gly [G]
S| AE|Zl Histidine (+) His [H] Z-E2l Proline Pro [P]
2fo[Al Lysine (+) Lys [K] I|E2fo|Al Pyrrolysine Pyl [O]
Of ATt EAF Aspartic acid (-) Asp [D] D. 224 HII2|& 71R|= olo| LAl

=2 EFAF Glutamic acid (-) Glu [E] atztll Alanine Ala [A]
B. HIFISME 343 A7F2| & 7kx|& otol kit L3l Valine Val [V]
M|zl Serine Ser [S] ofo| A=Al |soleucine lle [I]
E| 2Ll Threonine Thr [T] = Al Leucine Leu [L]
ofAxtat2l Asparagine Asn [N] Mol Ll Methionine Met [M]
22 EHA Glutamine Gin [Q] H|Jatl Phenylalanine Phe [F]
C. ozt #lo|& Efo] 24! Tyrosine Tyr [Y]
AAEQI Cysteine Cys [C] E=IE T Tryptophan Trp [W]
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S (isoeletric point, pl)
- EGEA7F 7|4 HoHE TR F/3TENR] pH

O
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pK, = 2.35
A4t B o) Ldalle] Hsc\H‘\OH
1 izl pKa (R—COOH) = 2.35
Hal pKa (R—NH,*) = 9.69
katllo] E24 pH(pl) = (2.35+9.69)/2 = 6.02

NH; oK, = 9.69
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