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A KINETIC STUDY OF THE INORGANIC ION EXCHANGE
OF MINOR ELEMENTS IN SEAWATER

V. DETERMINATION OF THE ENERGY OF ACTIVATION AND ORDER
OF REACTION OF THE ION EXCHANGE OF URANIUM (W)
WITH HYDROUS TITANIUM OXIDE IN SEAWATER

Zhang Zhengbin, Liu Liansheng and Wang Qiang

(Shandong College of Oceanology. Qingdao)
ABSTRACT

This article deals with the determination of the order of reactioil’ of the ion
exchange of uranium (V) with hydrous titanium oxide in seawater by means of diffe-
rentiation. We designed flowing concentrated ceawater with a variety of Uranium
concentrations (Cp), and obtained the “Uranium extract-Time” Curve, obtained
the tangent at #=0, found the slope, which is the rate of ion exchange (W C,/dt) ,_,
(for simplification, foot sign ¢=0 is omitted hereinafter), as shown in figures 1 to 6,
Various concentrations of uranium C; correspond to various values of (de:/dt) . The

“1og<%gp—>—log Cr” graph was plotted, as shown in figure 7. If the results of the

experiment agree with the rate of reaction shown in the formula:

15

42).

then

log (Ud—d-(tlg‘> =logk+n logCy.

From the straight line intercept and slope Obtained by experiment, reaction rate con-

stants k and order of reaction n are obtained, respectively.

dC .
Data needed for plotting the 10g< dtp >-— log Cy graph are given in table 1.
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Table 1
Various Uranium concentra- 3.3 13 | 33 | 13 | 303 | 1000
tions of Seawater Cg <Natural > : k
in pgU/! seawater 1 | I i
log Cx [ 0.519 e | orsie [ zoois | ozast | 3000
dCp/dt ] 1se L 130 %0 | 2000 | 5280 12000
(pgU/g extract agent, day) i 25°C 60 ; 180 470 w 3000 ; 7200 ; 16000
: | [
e(-402.) I I T L I L
dt 25°C | 1.718 » 2265 | 2.612 | 3.4T1 | 3.85T |  4.204

From table 1 and figure 7 we got:
at 25°C, log k, =1.25, k, =17.8 (ugU/g extract agent, day)

n= 1;
at 18°C, logk=1.10, £k=12.6 (ugU/g extract agent, day)
n=1, ‘

and the equation of the reaction rate derived is:

at 25°C, ~ 5 =17.8Ce
| d
at 18°C, - '-T(;'L:lz.ﬁ Cr
B Furt:h‘er, the energy of activation E, can be found by calculation using Arrheni-
us’ equation:
log L8 _ E, (L 771,7,)
°8712.6 T 2.303x1.987 \ 291 298 /°

E,=8.5 (keal/mol).
The results achieved by this experiment agree with the conclusions of studies I,
I and N on the same topic, with results of other experiments from present study, as

well as the results in (e.g. diffusion energy of activation, efc.) published literature.



