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T-90 Table 10.1 Relative strengths of acids and conjugate bases 

TABLE 10.1 Relative Strengths of Acids and Conjugate Bases 

ACID CONJUGATE BASE .. 
Increasing I p.,,hlododd I-ICI0 4 c 1o 4 - Perchlorate ion 

acid Sulfuric acid H2S04 H~o4- Hydrogen 
s trength Strong acids: sulfate ion 1 Little o< 

100% Hydriodic acid Hl 1- Iodide ion no rei\ction 

dissociated Hydrobromic acid IIBr Br- Bromide ion il~ bil~('S 

Hydrochloric acid HCI Cl- Chloride ion 
Nitric acid HN03 No3- Nitrilte ion 

Hydronium ion H3o+ H20 Water 

Hydrogen Hso4 - so 2-
~ 

Sulfate ion 
sulfate ion 

Weak ~ Phosphoric acid H3P04 H;.P04- Dihydrogen f Very 

acids . 
phosphate ion WC!i\k 

N1trous acid HN02 No2- Nitrite ion b,lses 

Hydronuoric acid HF p- Fluoride ion 
Acetic acid CH3COOII cH3coo- Acetate ion 

Carbonic acid H2C03 HC03- BicMbonate 10n 
Dihydrogen H2Po4- HPO 2- Hydrogen 4 

V phosphate ion phosphate ion 
cry l A . , NH_.+ NHJ Ammonia ~ Wcnk k mmon1um 10n 

w~~ Hydrocyanic acid HCN eN- Cyanide ion biiSCS 
r.c 5 13icarbonate ion HC03- C032- Carbonate ion 

Hydrogen Hro,.z- PO/- Phosphate ion 
phosphate ion 

Water H20 Qli- Hyd roxide ion 
} Strong 

bast• 

Fun<flment•Ja of O•n•rol, Orv• nle. en<f Biological Ch•mlllty, 6e 
by John McMurry, Maty CasiOihon, David S Ballanbne, C.rt A Hoeger. enc! Vlrg•nla E Peletton ~ 

Increas ing 
base 

strength 

0 2010 Ptmt10n Edueallon, Inc 
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TABLE 10.2 Some Acid Dissociation Constants, K8 , at 25 oc 
ACID 

Hydrofluoric acid (HF) 

Hydrocyanic acid (HCN) 

Ammonium ion (NH4 +) 

Organic acids 

Formic acid (HCOOH) 

Acetic acid (CH3COOH) 

Propanoic acid 

(CH3CH2COOH) 

Ascorbic acid (vitamin C) · 

Ka 

3.5 X 10- 4 

4.9 X 10-10 

5.6 X 10- 10 

1.8 X 10- 4 

1.8 x 10- s 

1.3 X 10-S 

7.9 x 10-s 

rk .. ~-'·l: k~ 
, .... _e/!~, ~-'"'"-~.::!~ 7J! !7 
by John McMurry, Mary Cal!BIIIOII, Da"'<< S. Ba!tant.ne. Carl A Hoeget. and Virg•nla E. Pelorson 

ACID 

Polyprotic acids 

Sulfuric acid 

H2S04 

HS04-

Phosphoric acid 

H3P04 

H2P04-

HPol-
Carbonic acid 

H2C03 

HC03-

Ka 

Large 

1.2 X 10- 2 

7.5 X 10-3 

6.2 X 10- 8 

2.2 X 10-13 

4.3 X 10-7 

5.6 X 10-11 

r:rb 

o 2010 Pe~~rson Eao . ..ca11on, Inc: 
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Types of noncovalent interactions 
Figure 2.1 

TYPE OF 
INTERACTION 

(a) Charge-charge 

(b) Charge- dipole 

MODEL 

(c) Dipole-dipole ~ 

(d) Charge- induced dipole ~ 

(e) Dipole-induced dipole ~ 

(f) Dispersion 

(g) Hydrogen bond - H ···· ACCEPTOR 

From Mathews and van Holde: BfDchemlstry 
O The Benjamin/Cummings Publishing Company Inc. 

EXAMPLE 

-o + 

-o + -o + 

-o + o-

" / -H····O=C 

""I I " 
Hydrogen 

bond length 
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van der Waals 

van der Waals 
radius of H 
== 1.2 A 

Figure 2· 1 a Concepts In Biochemistry. 3/e 
C 2006 John Wiley & Sons 

van der Waals 
radius of 0 
= 1.4 A 

8+ 
-: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 , I Boiling point (°C) 100 -33 -161 -60.7 
Freezing point (°C) . 0 -78 - 183 -85.5 . ... 
Viscosityn 1.01 0.25 0.10 0.15 ~ 

.. 
11 U nits are centipoise. . ...... .. 

TDble 2-3 Concepts in Bioch emistry, 3/e 
C 2006 John Wiley & Sons 
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