Topic 6B - The pH Scale

Auto-ionization of Water

H,O and NH, are examples of molecules that are
amphiprotic (i.e., can either donate or accept H"):

o + - HOo 4 HO (K=10 '

NH, «"— NH, —"— NH,” (K=10%)
For that reason, proton transfer occurs in pure H,0:

2H,0 () = H,;0" (ag) + OH (aq) AH.° = +56 kJ/mol

- .
K = il ol a a (since a0 = 1in

- a’uo o™ B dilute solutions)

~[H,0°J[OH] = 1x10™  (at25°c)

Thus, in all aqueous solutions, [H,0"] x [OH ] always
equals 10 " (at 25°C).

pH and pOH Scales

pH = -log a,;0. = -log [H30+]
[H,0] =10 P" mol/L
pOH = -log a,, = -log [OH ]

pK, = pH + pOH = 14 (at 25°C)



OH- concentration, [OH™]

BLE 10.1

TEMPERATURE
DepeNDENCE OF K,

pH of

t(°C) Kw Water
0 0.114 x 10714 7.47
10 0.292 x 10714 7.27
20 0.681 x 10714 7.08
25 1.01 x 1014 7.00
30 1.47 x 10714 6.92
40 2.92 x 10714 6.77
50 547 x 10714 6.63
60 9.61 X 107'*  6.51
100 513 X100 % 614
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