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SRR Fe(OH);, > MnO,, (- BLEEL, MAEPHMESBEITE-KEEMNGEE
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AXERMET Cd-RAHMHEARN oH fIRMERE, AEELRERE: (DF
BT —MEZAPEERAN AT R SRR, XEFRECE LARIIRE, RER
AL EFRAN—-MERL; ) RESFETTRERSH T SHFHUERE H K
SR, MAERERE TPERR oG =1,2,3); (3) i oH fhkH: |AD D
CdCl* EAREKERAMERET LRITHET 8 (O WAL R E5XMERET LLE,
BB TETHE R,

e Cd-5-MnO, {pHi%iR%
6-MaO, & Ik Cd & SEHIREE g
@m5 pHex
() (ug/100m1) (ppm) (peg/0.1g)

1 0.1003 50 2.87 0.24 10.10
2 0.0992 200 2.86 - 1.43 40.28
3 0.1004 600 2.86 4.56 108.9
4 0.1005 1000 2.84 7.51 157.6
5 0.0984 1500 2.82 12.16 244.3
6 0.0973 1800 2.83 15.01 282.9
7 0.1041 2000 2.83 16.34 315.1
8 0.1019 2400 2.86 19.76 349.6
9 0.1027 2700 2.85 22.80 394.6
10 0.1013 3000 2.83 25.65 428.0
11 0.1025 3300 2.87 28.12 454.2
12 0.0976 3700 2.90 30.40 538.9
13 0.1016 4000 2.87 33.82 538.0
14 0.0997 4500 2.91 37.62 630.8
15 0.1016 5000 2.88 42.75 676.9
16 0.1006 5400 2.88 45.98 697.0
17 0.0998 5700 2.90 49.02 755.5
18 0.099%6 6000 2.90 51.30 794.9
19 0.0987 6500 2.88 58.86 832.7
20 0.1021 7000 2.90 60.80 878.8
2] 0.1033 7500 2.89 64.6 912.4
22 0.0989 8000 2.88 69.16 945.4
23 0.1026 8600 2.88 74.10 966.4
24 0.1014 9000 2.85 75.24 1004
25 0.1015 10000 2.80 87.40 1151
26 0.0984 11000 2.83 95.00 1264
27 0.1010 12000 2.90 104.5 1299
28 0.1003 13000 2.92 112.1 1428
29 0.0981 14000 2.86 122.7 1599
30 0.0981 15000 2.94 128.3 1596
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KRl Cd-RET FAERSE
K& E ik Cd & SEERE RiE
w5 pHug
) (pg/100ml) (ppm) (pg/0.1g)

1 0.0994 50 5.00 0.433 17.66
2 0.1008 200 4.81 1.52 50.45
3 0.0986 600 4.71 5.30 127.8
4 0.0998 1000 4.54 8.23 154.4
5 0.0983 1500 4.37 12.88 192.3
6 0.1040 1800 4.50 15.26 255.3
7 0.1042 2000 4.46 17.10 272.1
8 0.0999 2400 4.36 20.46 298.4
9 0.0984 2700 4.36 24.25 343.0
10 0.1014 3000 4.31 27.71 357.3
11 0.1041 3300 4.45 30.31 428.0
12 0.0985 3700 4.51 33.34 491.1
13 0.1026 4000 4.59 35.07 546.1
14 0.1018 4500 4.44 40.27 534.9
15 0.0992 5000 4.32 44.60 567.0
16 0.1035 5400 4.34 48.06 673.9
17 0.1013 5700 4.41 50.23 644.1
18 0.0984 6000 4.58 51.96 864.3
19 0.1017 6500 4.39 58.46 730.1
20 0.0983 7000 4.35 60.62 §78.9
21 0.1018 7500 4.36 67.55 800.1
22 0.0987 8000 4.54 68.82 889. 1
23 0.1033 8600 4.36 71.88 819.0
24 0.1025 9000 4.40 78.37 970.2
25 0.1033 10000 4.56 87.03 1115
26 0.1029 11000 4.44 93.53 1224

27 0.0981 12000 4.45 100.9 1385

28 0.1024 13000 4.40 111.7 1318

29 0.1014 14000 4.56 113.0 1775

30 0.0999 15000 4.52 118.2 1802
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LR Cd-7-MnOOH {EAZiE%
¥-MnOOH & Imik od & SRR R ¥R
& 5 pHy g
(2) (pg/100mt) (ppm) (ug/0.1g)

1 0.0977 50 5.09 0.50 24.04
2 0.0978 200 4.98 1.89 65.38
3 0.0997 500 4.99 4,00 117.8
4 0.1169 800 4.92 6.55 148.9
5 0.1062 1200 4.86 9.55 189.5
6 0.1022 1500 4.73 12.60 234.1
7 0.1082 1700 5.08 13.21 276.4
8 0.1068 2000 4,89 14.33 285.1
9 0.0990 2200 4.83 21.42 325.2
10 0.1120 2500 4,87 17.93 289.4
11 0.1113 2700 4.76 23.31 322.5
12 0.0998 3000 4.86 25.17 373.6
13 0.1001 3500 4.85 30.64 434.5
14 0.1085 4000 4.89 34.85 471.1
15 0.0921 4200 4.91 36.85 543.2
16 0.1032 4500 4.75 41.07 442.6
17 0.1025 4800 4.72 42.62 488.1
18 0.0988 5300 4.79 45.51 554.8
19 0.1045 5700 4.89 49.95 645.2
20 0.1112 6100 4.68 55.50 596.6
21 0.1076 6600 4.84 59.50 646.8
22 0.1001 7000 4.78 62.60 641.0
23 0.1012 7400 4.90 65.71 753.7
24 0.1155 7800 4,60 69.26 621.8
25 0.1035 8400 4.76 71.08 752.3
26 0.0997 9000 4.85 79.92 850.8
27 0.1193 10000 4.81 86.14 798.5
28 0.0985 11000 4.76 97.68 967.2

29 0.1010 12000 4.76 106.6 1055

30 0.1007 13000 4.71 115.0 1071
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A NEW TYPE OF ISOTHERM OF CADMIUM LIQUID-
SOLID PARTITIONING ON 5-MnO,, y-MnOOH
AND MANGANITE IN SEA WATER

Liu Liansheng Zhang Zhengbin Zheng Shihuai Wang Xiulin and Zhao Meixun
(Shandong College of Oceanology, Qingdao)

ABSTRACT

1. This article deals with the interaection of cadmium with 3-MnO,, v-MnOOH and
manganite existing in natural water system. They were prepared for our experiment in
our own laboratory and proved to be three different kinds of matter by infrared spe-
ctrum. The order of first saturated quantity of cadmium partitioning on these three
is: “ '

8—MnQ0, > manganite > v-MnOOH

2. The mechanism of reaction between cadmium and 8-MpQ,, manganite and y-
MnOOH in seawater have been studied in detail. Since the ‘‘ratio of exchange (%)-pH”’
graph shows an ‘‘ S shaped’” curve, it is possible to deduce that the chemical reaction
is of the nature of cation exchange. And since pHinee of jon exchange =4, it is
possible to deduce further that the reaction can be explained by the mechanism of mo-
novalence cation exchange:

~ —~

| -
= -
> Mn—OH+CACH == HMn—0—CaCl+H*
/ /
/ /
/ /
/ /

This mechanism and the speciation of cadmium quite agree.

3. The main achievement of this article is the discovery of a new type of isotherm,
of which there has been no mention in literatures at home and abroad and which can
not be represented by adsorption isotherm equation available for marine chemistry. This
new type of isotherm is characterized by two ‘‘knees’’ and three ‘‘plateaus’, the ratio
in heights of the latter in 1:2:3 ratio.

4. In order to explain theoretically our new isotherms, this article suggests the
application ,of interfacial stepwise ion exchange for liquid-solid distribution of minor
elements on suspended particulate matter, the following isotherm equation is derived
from this theory:
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We suggest using the extrapolation method and plot
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From the intercept and the slope on the resulting straight line are can obtained

Sfand o7, as well as 07, and S¢ s,
The results are as followss

R 21

3¢, (slope method)

9% 2(intercept method

s

6-MnO,

420%X107* (ppm)~*

4.0%X10™* (ppm)—*

4.0%X10*(ppm)~*

0.056%10"* (ppm) >

manganite

430%X 10~ (ppm)™*

" 8.0%10™* (ppm)™*

5.0%X10™*(ppm)~*

0.11X10~*(ppm)

7-MnOOH

720X10™* (ppm)~!

6.9%10"* (ppm)~?

6.9%X10™* (ppm)~*

0.11X10~*(ppm)™—?

5. Oakley et al. have reported a model of cadmium partitioning on MnQ,, i.e. an iso-
therm belonging to the Freundlich type. the reason why they failed to get the same iso-
therm as we have got in this article is because of certain weakness in their experiments
as reported in literatures, viz.: (1) experimental data points are too few; (2) range of
concentration is too narrow; (3) treatment of experimental data was somewhat super-
fical. Consequently, such isotherm cannot reflect completely the reality.

6. The results obtained in this article will be of theoretical significance in marine

geochemistry of cadmium.




