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A KINETICAL STUDY OF THE INORGANIC ION EXCHANGE
OF COPPER-GOETHITE SYSTEM IN SEA WATER

Liv Liansheng, Zhang Zhengbin, Cai Weijun and Zhang Hao
(Shandong College of Oceanology, Qingdao)

ABSTRACT

The kinetics of ion exchange between Cu(Il) and &-FeOOH in seawater systen has be-
en investigated systematicly.

1. We determined the orders and rate constants of the ion/coordination particle excha-
nge reaction at time ¢ = 0 by means of differentiation (using four different initial conce-
ntrations). According to Arrhenius equation we can obtain the activation energy at two te-
mperatures (Fig. 4), The results are listed in table 1.

Table 1 The values of n, 2 and E,

initial concentration C, (ppm) 1.00 2.00 3.00 4.00
1aCr 0.000 0.693 1.099 1.386
Jc _ 25 6.12 12.50 18.92 27.66
dt’ (Fg Culg,,, * min)
35°C 8.40 17.46 25.97 36.36
ln(dcl‘> 25°C 1.81 2.53 2.94 3.32
de 35° 2.13 2.86 3.26 3.59
- 25°C 6.12
rate constants (min~")
35°¢ 8.40
25°C 1.05
order of reaction »
35°Cc 1.04
activation energy E, 2.43 X 10*}/mol

From table 1, we conclude that the reactions are of first order reactions and the reactions
are controlled by diffusion initially.

2. On the bases of B. A. M’ and Zhang’s theory, we proposed 2 “composite model
of inherent liquid film diffusion and progressive liquid layer diffusion control”. According
to Fick’s second and first laws, we first established and then solved the diffusion equation,
a mathematical expression was finally obtained as follow:

r=—1 {—n(1 —F)+ ¢[1 —3(1 —F)* + 2(1 — F)1}
1+ 4
According to this equation, for suitable ¢, we should obtain a straight line which passes th-
rough the origin if the suggested model is proper for our reaction system. The theory and
the experiment are coincident.



