
(A) CO2 hydration

3.2 3.3 3.4 3.5 3.6 3.7

2

3

4

5

68

9

10

11

127

8

9

10

11

21

22

23

24

25

T (°C)

05101520253035

1/ T  × 103 (K) 

–l
n 

k C
O

2

–l
n 

k O
H

–  
× 

k w

+
ln

 k
C

O
2, r

–l
n 

k  
H

C
O

 3–

Ea = 66.5 kJ mol–1

Ea = 83.1 kJ mol–1

3.0 3.2 3.4 3.6
2.0

3.0

4.0

5.0

6.0
(B) HS– oxidation (pH = 8)

–l
n 

k H
S
–

1/ T  × 103 (K)

Ea = 57 ± 4 kJ mol–1

3.0 3.2 3.4 3.6
32

33

34

35

36

37

38

(C) Fe(II) oxidation

Seawater

Fresh water

1/ T  × 103 (K)

Ea = 29 ± 2 kJ mol–1

–l
n 

k F
e(

II)

(D) SiO2 dissolution

3.1 3.2 3.3 3.4 3.5 3.6 3.7

14

16

18

20

1/ T  × 103
 (K) 

–l
n 

k A
0 /V

 0  
(s

–1
)

Ea = 50 kJ mol–1

Ea = 62 kJ mol–1

Figure 9:6: Temperature

dependence of environmentally

important reaction rate constants.

(A) CO2 reaction with H2O or

OH� in seawater. The data are

plotted so that the slope of the line

is the Arrhenius activation energy,

Ea, divided by the gas constant,

R (8.315 J mol�1 deg�1) (Johnson,

1982). (B) HS� oxidation (Millero

et al., 1987a). (C) Fe(II) oxidation in

seawater (Millero et al., 1987b)

(D) The dissolution rate constants

for opal as a function of temperature.

The values plotted here are

normalized to a constant area:

volume ratio, A0/V0¼ 10cm�1.

The high dissolution rate constants

(circles) are for acid-cleaned siliceous

sediments (Hurd, 1972); the squares

are data for peroxide and acid-

washed plankton (Lawson et al.,

1978); and the other results

(triangles) are for two untreated

single species of diatom (Kamatani,

1982).


