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AEVTEFER Four Types of Noncovalent (“Weak™)
Interactions among Biomolecules in
Aqueous Solvent

Hydrogen bonds \
Between neutral groups e
S0inE—0—
Between peptide bonds ,(\3\
SornB—N"
5
Ionic interactions
i I
Attraction NF, 0
Repulsion —*NH; <—HzN* —
Water
H}.drophoblc C{'Ig/CH:;
interactions ?H
&
CH,
van der Waals Any two atoms in
interactions close proximity

e 50 03udss (oS sl A 13 5y 40 Sgzge o (T SSE) T (ygunl s
H,0 ¢> H* + OH
SS&s ol K = [H][OH]/[H,0]
St wyalol> Kw = K [H20] = [H'][OH]
Kw = 1.6 x 10™° x 55.5 = [H"][OH]

a>,325 s Kw=10"" = [H"][OH]
s U1 s [H] = [OH] =107

el e 5 sae S Susslem Slable o HY ke Yaass 5 050 oudl (35, Susedsm Slule o HY clale 6.5 o5l

Dyl oo Cewd @ ol Sygo sl sae (l PH b 4 Mol b oyl 5l
pX=-Llog[x] s pH=-Log[H'] pOH = - Log [OH]
[H*][OH]= 10
S o~ LOB s b
- Log ([H*][OH]) = -Log 10"

Logab=bLoga s Logaxb=Lloga+loghb : il e
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:M)L) Jl}

- Log [H'] + - Log [OH] = 14 Log 10

pH+pOH =14

A oo i 2100 HY clale  pHasly 90 pois 6l & a5 oo s 21,10 HY clale « pH asly SO s 615l 4
Ap 10 H" clake il 2als 6 4 7 5 pH STl 6l S oo yusis ol 1000 HY cdale « pH sy av s syl &
cbale g wl oo 2ol 1y 100 HY clalé w9 47 51 pH Sl o 2alS 11, 10 OH clale 5 Wil oo (il 3

TABLE 2-6 QUERLEIIG

[H*] (w) pH [OH ] (M) pOH*
10° (1) 0 10~ 14
107! 1 Lt 13
ifné 2 5 12
il 3 1071 11
T 4 T 10
102 5 107° 9
176 6 g 8
Liped 7 1077 7
1078 8 1078 6
107° 9 1ig=® 5
gt 10 03 4
Ho=s 11 10°° 5
e 12 162 2
o 13 g 1
0 14 10° (1) 0

*The expression pOH is sometimes used to describe the basicity, or OH™ concentration, of a
solution; pOH is defined by the expression pOH = —log[OH™ ], which is analogous to the
expression for pH. Note thatin all cases, pH + pOH = 14.

f(cwl 598 556 NaOH) oS Gl 1, NaOH ;1 ¥4 0.1 Jsl=e pH
NaOH - Na'+OH
0.IM 0.IM 0.1M
pOH = - Log [OH] - pOH = - Log10™" = 1 Jol e,

pH+pOH=14 > pH=13
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[H][OH] = 107" 055 ha,
[H[0.1]=10%> H=10" > pH=13

Sl (s o HY clale )l aim sume o HY Clale &g ) 5o el 2 1l s0me 0,05 PH 57 il 055 PH
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o> 7=-logH'>H" =107
107/107 =107
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HA & H + A

Ka = [H'][A1/[HA]

-1 -14
Ka=10 _ 10 Jagdawl = UpKa =TKa @

pKa = - Log Ka Sams ol = TpKa=UlKa @
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Fllols (g yoid dslre

+ -
Girs ol HAGSH +A

+ -
Ka=[H ][A ]/[HA]

[H] =Ka X [HA]/[A-]

+ -
-Log [H ]=-Log (Ka. HA/A )

-Log [H] = - Log Ka + -Log HA/A
ol 9w aia dole pH = pKa + Log A /HA

oo oolial Lo 3l s (6l 5 am0 co i |y (A 5 HA )3l (glia) cdile 4 pKa L pH o alal, #llols (ygm o dslee
RECSIIW- ).v‘).' p.bl))SLu g_i_v o)...sy o)...c 9 O).A.)}) ‘0)3 ‘pH Q—‘ o S Cowl d‘pH ¢ pKa .)5..»

3=4+LogA/HA - LogA/HA=-1->A/HA=0.1->HA/A =10

Logl| Log1l0 Log 100 Log 1000 Log 0.1 Log 0.01 Log 0.001 Log 2

0 1 2 3 -1 -2 -3 0.3
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Weak Acid

.BKa

buffering region

vol. Strong Base
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CH3COOH ¢> CH3COO + H*
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pH = pKa + Log HCO3/H,CO3; - [H,COs3] =0.03 pCO,
pH = pKa + Log HCO3/0.03pCO,
(©ls,S o PKa=6.1) Seusl wiz oo PH il Joo Lo 18 wls s o cbale 4 55 pPCO2=60 mMmHg 51l
pH=6.1+Log 18/0.03x60 - pH=6.1+Llog18/1.8 - pH=7.1
Sl jai> 95 ,0 HCO37/0.03pCO; cos ail 7.4 93pH 31
74=61+logx - 1.3=Llogx
HCO37/0.03pCO, =20
2ol 40 115, COy JLad g s ho 24 Jloj oLl e o ol S cdale
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CO; + Hy0 ¢ HyCO3 ¢>H" + HCO3
MH" > H"+ HCO3—> H2CO3 > Hy0 + COy 553 oo a5 b 4y, 5l sodss CO,
MOH - OH +H" > H20 - H,C0; > H* + HCO3’
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