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cities of trace heavy-metals in Huanghe River Esturay. In «Estuarine and Marine chemistry
of Huanghe Estuary», Editor in chief: zhanrg zhengbin springer-verlarg Press and China Ocean

Press (in press),
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Fig. 1 Ion/coordination particle exchange isotherm between Cu(ll) and sediment
in Huanghe River estuary (pH=8.0)
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Tab. 1 The complexing capacity and conditions stability constants measured with
different solid ion exchanger in various mediums

Pidi ® A wERE (um)  ABREEEK

Cu(I)-HF OAEY 0.33 1,21 X 107
Cu(ID-#F 7 0.35 0.84%107
Cu(ID-FH® A 0.32 0.53%10’
Cu(ID)- 5EFKERIOFRA 0.33 . 0.81%X107
Cu(ID)-5% AR EH I B A 0.31 0.52%107

FEHOKN B Za(ID-## DR 0.24 1.5%10¢
Zo(ID-BFE 0.23 1.6X10°
Zo(D)-ZIBE 0.20 4.4%10°
Za(ID)-3EM0 5 0.22 2.5%10°
Cd(IN)- kg 0.091 7.1x107
CAUD-EEHKEHIME 0.093 T 2.6X107
Za(ID)- ¥ oY . 0.28 1.1X10¢

RN R Zn(ID-FFRE 0.29 0.6X10°
Za(ID)-EIE . 0.28 : 5.2%10°

HR KA R CA(ID-FH#F TR ) —>0
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Cu(Il),Zn(Il) T/, EFF 3 %:
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Fig. 5 lon/coordination particle exchange isotherm for Cu(Il)-r-MnOOH system
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DIRECT DETERMINATION OF COMPLEXING CAP-
ACITY OF ORGANIC MATTERS DISSOLVED IN
HUANGHE ESTUARY WATER BY THE HUANGHE
ESTUARY SEDIMENT-ION EXCHANGE METHOD

Liu Liansheng, Zhang Zhengbin, Wang Xiulin and Ma Juke
(Ocean University of Qingdao)

ABSTRACT

A new method to determine the complexing capacity of water (sea water and
river water) by ion/coordination particle exchange is proposed with successful applic-
ation to Huanghe Estuary water.

1. Calculation of complexing capacity: Suppose the complexation between orga-
nic ligand 4 and inorganic ligand L(L = CO;~, HCO3, OH™, SO{”) and trace metal
M** (Cu*,Zn** and Cd’* etc.) take place in Huanghe Estuary water.

Mo nd=Mdy fa=ro s
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IML;1 . @

+iL = ML; .= :
M+ SRR TVETOAT

By mass equalibrium, the overall Cu(II) concentration '[M”*'] is 4[M"+}m,l'_—_

{IM**] + [CuCO§] + [Cu(CO:i"1 A+ [CuCl"] + [Cu(OH),I} + D] [MA4] =

~ .-

oM™] + 3 [M 4] f B E)

where o is o coefficent, with the expression of ¢ =1 4 Z BLIL] by mass equalibr-

- ?

ium again,

[ Al = [41 + D) [MA4,] (4)

If there are m'ore than two organic ligands [A(1)],--+,[4(?)] in the system, then

| [A:].M.4-=zp){[f1(p)+ gMA(p).]}. N ©)

By Egs. (1) and (5), we have
[M"*] - [MA(p)\]
D00 [IMA(p).] ST IMA(p),]

1 [M™*] : ‘
ﬁA(P)n[A]total [A]totll ] ( )

When ignoring the kind of A4, and ¢ equal 1, .

[M"*] 1 . "
+ — M** 7
= [MA] ﬁA[A]toul [A]totll [ ] ( )

The terms [MA] and [M”**] can be calculated as follows:
[MA] = [M”+](otll - [M"+]a

[M"*] =a1\l_z ML; - NG
i
By the ion/coordination particle exchange isotherm
, (
exch l*%‘ aM
9
Fm“ 2 1 +- -.%/‘ GM ( )

ay can be expressed as (i = 1,2):

— (1 =8 N[—(1 —0) T+ 4(2 — ) o0

The plot of [M**]1/[MA] vs [M**], itIM"*] and [M A] are given, should be
straight line with a slope of 1/[{4)isa1 and intercept of 1/8,[A)iear (Figs. 4 and

6).

Van den Berg calculated the term [M**] by means of Langmuir equation,

ay =
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whereas we calculated it by means of the wuniversal isotherm equation (9) from the
theory of stepwise ion/coordination particle exchange, because the experiment really
shows a stepwise type isotherm(Figs. 1 and 5). Also this calculation seems successful

in two types of experiment carried out in this work.

2. In order to simplify the calculation, two designed experiments were carried
out: (1) Huanghe Estuary sediment served as ion exchanger; (2) Low pH condition
(for example, pH = 3.0) Should be kept during the experiment that the exchange
amount of organic matter or organic metal complexes on solid particle was kept as
low as possible and then could be ignored in this case.

As a result, the complexing capacity is [Alipea1 = 0.49um(pH = 8.0)" and the
stability constants are log@, = 8.45 (pH=38.0) and logg ,=3.62(pHH=3.1),both of them
are in good agreement with the previous literature data.

3. The complexing capacity and overall apparent stability constants of Zn(Il)
and Cd(Il) are shown in table 1. '

Tab. 1 The complexing capacity and overall apparent stability constants for M"t-HES
(Huanghe Estuary water systems)

Trace metal Complexing capacity apparent stability’constant logBa
Cu(ID) 0.49¢m 8.54
Zn(1l) 0.17pm 6.57
C4(In 0

The complexing capacity and apparent stablhty constants of M"*-HES(Huanghe
Estuary systems) are in the order:

Cu(ll) > Za(I1) > Cd(II)

This result agrees with the work in the literature.



