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‘ Noncovalent forces
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FIGURE 3.7
Dipolar Interactions
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‘ Why ice tloats

FIGURE 3.8
Hydrogen Bonding Betwesn Water Molecules In lce

Ice has a very open structure
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‘ Solvation - 1ons

P o e the force between
’ q’ q/ £™ \? F\? two charges
H
H

H H H (Coulomb’s law)

e ' I % Hj Water reduces
s >
)

FIGURE 2.9
Solvation Spheres of Water Molecules Around Na* and CI” lons
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“The Hydrophobic Effect

Surrounding
water
molecules -

Polar head Nonpolar tail

FIGURE 3.12
The Hydrophoble Effect FIGURE 3.13
Formation of Micelles

The driving force is the minimization of increased organization
of the water. This leads to reduced surface area of non-polar
substance.
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‘ pH scale

Concentrated NaOH solution — 14

Oven cleaner -+ 13

Hair remover T 12 LOg Scale

G T T A pH difference of 1 unit
Soap, milk of magnesia -+ 10 |

corresponds to a concentration
Chiorine bleach, 1 difference of 10 units

phosphate detergent

Seawater -4 8
Increasing Increasing
basicity ~ Blood acidity
Pure water T 7
Urine, milk, saliva 4 6
Black coffee, rainwater 4+ 5
Tomatoes, grapes 4 4

Vinegar, wine, soft drinks,

beer, orange juice, pickles | 3
Lemon juice, lime juice 4 2
FIGURE 3.18
Stomach acid 14 The pH Seale and the pH Values of Common Flulds
Concentrated HCl solution L
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‘ Titration of a buffer
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FIGURE 3.19
Thtratlon of Acetle Acld with NaGH
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Polyprotic acids

0 0.5 1.0 15 20 25 3.0
NaOH (equivalents added)

FIGURE 3.20
Thratlon of Phosphorle Acld with NaOH
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Biologically important buffers

HO
Laboratory buffers Ho\:)L
o Phosphate, tris, HEPES k.
: : HO
Physiological buffers o

o Phosphate, carbonic acid

Physiological acids
2 amino acids

a nhucleic acids

o metabolic acids
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