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TABLE 10..1 Relative Strengths of Acids and Conjugate Bases 

,. 
'· 

Increasing 
acid 

strength Strong acids: 
. 100% 

dissociated 

\ 

Weak 
acids 

Very 1 weak 
acids 

ACID 

Perchloric acid 
Sulfuric acid ' 

Hydriodic acid 
Hydrobromic acid 
Hydrochloric acid 
Nitric acid 

Hydronium ion 

Hydrogen 
sulfate ion 

Phosphoric acid 

Nitrous acid 
Hydrofluoric acid 
Acetic·acid · 

Carbonic acid 
Dihydrogen 

phosphate ion 
Ammonium ion 
Hydrocyanic acid 
Bicarbonate ion 
Hydrogen 

phosphate ion 

Water 
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HC104 
H2S04 

HI 
HBr 
HCl 
HNO~ 

H o+ 3 

HSo4-

H3P04 

HN02 
HF 
CH3COOH 

. HzC03 
H2Po4-

NH + 4 . 
HCN 
HC03-

HPO 2-4 

H20· 

CONJUGATE BASE 

c1o4- Perchlorate ion 
Hso4- Hydrogen 

sulfate ion 
I- Iodide ion 
Br- Bromide ion 
c1- Chloride ion 
No3- Nitrate ion 

H20 Water 

so 2-4 Sulfate ion 

H2Po4- Dihydrogen 
phosphate ion 

No2-. Nitrite ion 
p- Fluoride ion 
CH3coo- Acetate ion 

HCo3- Bicarbonate ion 
HPO 2- Hydrogen 4 

phosphate ion 
NH3 Ammonia 
eN- Cyanide ion 
co 2- Carbonate ion , 3 

·PO 3- Phosphate ion 4 

Oij- Hydroxide ion 

"'· 

Little or 
no reaction 
as bases 

Very 
weak 
bases 

~ Weak 
bases 

} Strong 
base 

Increasing 
base 

strength 
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T-91 Table 10.2 Some acid dissociation constants, K8 , at 25 oc 

TABLE 10.2 Some Acid Dissociation Constants, Ka, at 25 oc 
ACID Ka 

Hydrofluoric acid (HF) 

Hydrocyanic acid (HCN) 

Ammonium ion (NH4 +) 

3.5 X 10~4 

4.9 X 10-10 

5.6 X 10-10 

Organic acids 

F"ormic acid (HCOOH) 

Acetic acid (CH3COOH) 

Propanoic acid 

(CH3CH2COOH) 

1.8 X 10-4 

1.8 X 10-S 

1.3 x lo-s 

. Ascorbic acid (vitamin C) ~ . 7.9 x 10-s 

rk.r ·--'·l:k-. 
__ e~~-.--~.-:!-;.. TJI !l 
by John McMurry, Mary Castellion, David S. Ballantine, Carl A Hoeger, and Virginia E. Peterson 

......... 

ACID 
-

Polyprotic acids 

Sulfuric acid 

H2S04 

HS04-

Phosphoric acid 

· H3P04 

H2P04-

HP042-

Carbonic acid 

H2CQ3 

HC03--: 
•' 

; 

1' 

\ 

Ka 

Large_ 

1.2 X 10-2 

7.5 X 10-3 

6.2 x 10-s 

2.2 x 1o-13·_ 

4.3 x 10-:-7 

5.6 x lo-.11 . 

.. 

rsh 
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Types of noncovalent interactions 
Figure 2.1 

TYPE.OF 
INTERACTION MODEL 

(a) Charge-charge cW 
(b) Charge-dipole ~ 
(c) Dipole-dipole ~ + 

---....-
. (d) Charge-induced dipole ~ 

(e) Dipole-induced dipole ~ 

'e(n ____ .,. , ---..... , 
(-·+' ·-.+.1 
' I ' / 

(f) Dispersion -.---- t _. ___ _ ,a::D', ' I+ -I I+ .. -. I ' "' ' "' 

(g) Hydrogen bond -H ····ACCEPTOR 

From Mathews and van Holde: Biochemistry 
© The Benjamin/Cummings Publishing Company Inc. 

_.-· 

• 

EXAMPLE 

-o 
~ 

-:\JH .. c-
0/ 

f-i 
/ 

j >- ~ ' -o~ + 
H 

·~_j 

'' 

-o + -o + 

-- l\lr!:~ (} 

Hydrogen 
bond length 

3;: 
. 

.. 

• 

,. ;,. 

I 



l Sl:rUc..f-cAr~ i 1~/a.J~ 
· ~'~cCc~f.I'&J&+i~;.~~.f D .J.WV' .- 'J:S 
• . ~ .. tf • .. ~·· 

.. 

. van der Waals 
envelope 

van· der Waals 
radius\of H 
= 1.2 A 

Figure 2-1 a Concepts in Biochemistry, 3/e 
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van der Waals 
radius of 0 
= 1.4 A 

0-H covalent 
bond distance 
= 0.958 A 
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Table 2.3 
A comparison of some physical properties of water with hydrides of other nonmetallic elements: 

.~ N, C, and S 

Property H20 .NH3 CH4 H2S 
\ 

Molecular weight 18 17 16 34 
Boiling point (°C) 100 -33 -161 -60.7 
Freezing point (°C) 0 -78 -183 -85.5 

·~ Viscositya 1.01 •. 0.25 0.10 0.15 
-.;. 

• 
,,. .. 

"Units are centipoise. ,' ...... ,.·· . ,. 

Table 2-3 Concepts in Biochemistry, 3/e 
~ 2006 John Wiley & Sons 
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T-92 Figures 10.1, 10~2 The pH scale and the pH of some· 
common substances · .. 
The relationship of pH scale·to· H+ and ali-
concentrations 

Basicity 
Increases 

/ 

[H+] . [~H-} 
l.OMNaOH 

. lo-~4 
·. -0 

10 

10-13 10-:-1 

ammonia 
lo-12 10-2 

u 
lo-3 ..... 

Milk of lo-ll til 
fU 

1:0 
lo-10 .. 104 

' lo-9 lo-s 

Human blood lo-8 10-6 
P"Gre water 
Milk Io-7 Io-7 

10-6 lo-8 

lo-s lo-9 
u ..... 

"'0 
Wine 10-4 10-10 ..... 

u 
< Vinegar, colas 

Lemon juice 
lo-3 lo-ll 

"' 

Stomach acid 10-2 lo-12 

lo-1 10-13 

l.OMHCl Jo·' Jo-'ll 
Acidity 

rncreases 
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Fig 3.7: The titration curve of Histidine. 

The isoelectric pH (pi) is the value at which positives and negative charges 
are the same. The molecule has no net charge. 
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