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Fig. 1 Influence of different X, and K, on Cd distribution (High water stage)
(a) 548 K,=1X 107*/s, sk K, =1 %X 107/s, gk K, = 1% 107/s;K, = 1 X 10°m?[s,
V,=1m/s, (b) £ K, =5 X 10'm?[s, @4 K, = 5% 10°m?[s, & K, =1X 10'm?/s;
K;=1%X10"%/s, V,= lm/s,
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Fig. 2 Influence of different V, on Cd Fig. 3 Influence of different K, on Cd
distribution (High water stage) distribution (Low water stage)
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Fig. 4 Relationship between Cd content and chlorinity in the
Huanghe River Estuary
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ELEMENT BALANCE IN ESTUARY (III)
——CADMIUM BEHAVIOUR IN THE HUANGHE
RIVER ESTUARY

Wang Yongchen and Sun Bingyi
(Department of Chemissry, Ocean University of Qingdao, 266003)

ABSTRACT

The distribution of non-conservative element content in estuarine water can be
expressed approximately with a simple one-dimensional model"¥,

2
€ _y, 2 r=0 0

K,
Ox Ox

Where R is the term ol variation for non-conservative element in mixing process,
which can be written as:

R = —K,(C —6P/K,) (2)
in estuary for the adsorption and desorption of Cd from suspended matter. Here,
K, is a rate constant, 0 means the amount of the suspended matter in sea water, P
means the content of Cd in the suspended matter, and K,;, the distribution coeffi-
cient of Cd between suspended matter and water. Substituting R to eq. (1), with
some assumption and boundary conditions of € = Cyat X=10 and C = C, at X=
X,» associated with a conservative element Cl, we get the following solution:

104 BYn ‘Mxm—lcl.f-x 1, By ‘ZA‘m“C1+x
C=F+ Cle‘( o Cly, ) + CzeZ( alt Clpy ) (3)
Based on the suspended matter content in the Huanghe River Estuary observed
by Elbaz-Poulichet et al.®!, combined with some other values, the calculated results
show that the desorption process of Cd happens mainly in the area of low chloz-
inity surrounding the river mouth, while in the area of higher chlorinity relatively
low suspended matter content affects only slightly the desorption of Cd so the con-

centrations of Cd and Cl show almost a linear relation. The linear range changes
with different K,,K, and V, (Fig. 1— Fig. 4).

With K, =1 X 107*/s, K, =2 X 10°m*/s and V, = 0.1m/s for low water stage
and K, =5 X 107°/s, K, =1 X 10°m?*/s and V.= 0.5m/s for high water stage, the
calculated values are in very good agreement with the measured values™ (Fig.5),
which shows that the model is reliable. Meantime, it should be seen that when the
effective flux of element in an estuary is estimated with the Cd-Cl (or S) relation,
not only physico-chemical parameters, but also hydrologic parameters, should be
considered.

Key words Cadmium, Huanghe River Estuary, Element balance in estuary.



