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Tab. I The content and percentange of Zn from East China Sea to Tumen River

ARER EHBEES | BHEEEEY HEaR B &Y
WEIB R RE
C(eg/LY| (%) [(ug/L)| (%) (ee/LY| (%) |(eg/L)| (%) |(eg/L)| (%)

1| % | 4.2 13.5 | 1.4 4.5 5.5 | 17.7 7.9 | 25.5 | 12 38.7 | 31.0
2| x| 6.2 16.9 | 1.0 2.7 8.8 | 24.0 4.6 | 12.6 | 16 43.7 | 36.6
3% | 6.4 15.9 | 0.80 2.1 6.3 | 15.6 3.8 9.4 | 23 57.1 | 40.3
4% 5.8 19.1 | 1.5 5.0 5.6 | 18.6 6.4 | 21.1 | 1 36.3 | 30.3
504 | 5.6 25.7 | 1.3 6.0 4.9 | 22.5 4.0 | 18.3 6 27.5 | 21.8
6|3 6.8 24.2 | 0.70 2.4 1.8 6.4 2.8 | 10.0 | 16 56.9 | 28.1
71| 5.4 21,9 | 1.1 4.5 5.3 1 21,5 1.9 7.7 | 11 44.5 | 24.7
83| 5.5 27.8 | 0.30 1.5 2.3 | 11.6 2.7 | 13.6 9 45.5 | 19.8
91 % | 5.3 25.6 | 0.10 0.6 2.6 | 12.6 0.70 | 3.4 | 12 58.0 | 20.7
10| % | 5.7 26.3 | 0.60 2.8 3.2 | 14.7 6.5 | 30.0 5.7 | 26.3 | 21.7
| 6.4 35.0 | 0.80 4.4 2.5 | 13.7 3.1 | 16.9 5.5 | 30.1 | 18.3

| 6.1 27.5 | 0.80 | 3.6 4.2 | 18.9 4.2 | 18.9 6.9 | 31.1 | 22.2

1| % | 8.4 37.3 | 0.70 3.2 2.7 | 12.0 4.9 | 21.7 5.8 | 25.7 | 22.5
m| 3.8 25.7 | 0.90 6.1 2.3 | 15.5 3.2 | 21.6 4.6 | 31.1 | 14.8

&l 5.0 22,9 | 2.2 10.1 3.8 | 17.4 5.5 | 25.2 5.3 | 24.3 | 21.8
12| 7.5 33.3 | 0.70 3.1 2.2 9.8 5.8 | 25.8 6.3 | 28.0 | 22.5
m| 3.2 21.3 | 1.0 6.7 1.8 | 12.0 3.7 | 24.7 5.3 | 35.3 | 15.0

Kl 4.8 19.7 | 3.1 12.7 4.1 | 16.8 5.7 | 23.4 6.7 | 27.5 | 24.4

13| % | 6.4 32.0 | 0.50 2.5 2.5 | 12.5 5.0 | 25.0 5.6 | 28.0 | 20.0
ml 5.1 24.6 | 1.8 8.7 2.9 | 14.0 4.3 | 20.8 6.6 | 31.9 | 20.7

| 6.0 24.1 | 3.7 14.9 4.6 | 18.5 4.1 | 16.5 6.5 | 26.1 | 24.9
14i#| 5.0 20.7 | 0.60 2.5 3.0 | 12.4 4.6 | 19.0 | 11 45.5 | 24.2
g| 4.7 19.1 | 0.20 0.8 3.6 | 14.6 3.1 | 12.6 | 13 52.8 | 24.6
w71 20.4 | 3.3 9.5 5.3 | 15.2 | 12.0 | 34.5 7.1 | 20.4 | 34.8
i 5.7 23.4 | 1.2 5.0 3.8 | 15.6 4.6 | 18.9 9.1 | 37.3 | 24.4
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Tab. 2 The content and percentange of Cd from East China Sea to Tumen River

ARES EHBLE &H TR AR HHGEE FRAD

HESBER BE

(ee/L)| (%) ((re/L)| (%) |(ng/L)| (%) ((ng/L)| (%) |(reg/L)) (%)
1|3%]0.080 15.7 0.030 5.9 0.15 29.4 0.090 17.6 0.16 31.4 0.51
2| % |0.060 9.4 0.020 3.1 0.29 45.3 0.070 10.9 0.20 31.3 0.64
31 % | 0.060 7.1 ] 0.020 2.4 | 0.64 | 76.2 | 0.070 8.3 | 0.050| 6.0 | 0.84
4| F | 0.040 19.0 0.040 19.0 0.080 38.1 0.050 23.8 0.21
51 % | 0.040 6.0 0.030 4,5 0.45 67.2 0.060 9.0 0.090 13.4 0.67
6| % [o0.050 9.4 :0.15 28.3 | o0.11 | 20.8 |o0.040 7.5 | 0.18 | 34.0 | 0.53
7% (0.050 { 11.9 |0.17 40.5 | 0.10 | 23.8 | 0.040 9.5 | 0.060 | 14.3 | 0.42
8] 3 |0.080 13.6 0.060 10.2 0.35 59.3 0.040 6.8 0.060 10.2 0.59%
9|3 [o0.050 | 15.6 |0.080 | 25.0 | 0.090| 28.1 | 0.030 9.4 | 0.070| 21.9 | 0.32
10 | % | 0.080 | 25.0 |0.094 | 29.4 | 0.089] 27.8 | 0.020 6.3 | 0.040 | 12.5 | 0.32
1 | 0.080 21.6 0.099 26.8 0.126 34.1 0.020 5.4 0.040 10.8 0.37
g | 0.080 | 21.6 [0.088 | 23.8 | 0.123| 33.2 |0.040 | 10.8 | 0.040 | 10.8 | 0.37
11| % |0.060 | 18.2 |0.089 | 27.0 | 0.119| 36.1 | 0.020 6.1 | 0.040 | 12.1 | 0.33
1 | 0.040 11.8 0.090 26.5 0.133 39.1 0.030 8.8 0.050 14.7 0.34
ﬁE‘ 0.060 | 14.3 | 0.088 | 21.0 | 0.135 | 32.1 |[0.040 9.5 | 0.10 | 23.8 | 0.42
12 | % | 0.060 18.2 0.085 25.8 0.124 37.6 0.020 6.1 0.040 12.1 0.33
B | 0.050 | 15.2 ]o0.089 | 27.0 | 0.14 | 42.4 |0.020 6.1 | 0.030 | 9.1 | 0.33
| 0,060 | 17.1 [0.081 | 23.1 | 0.141 | 40.3 | 0.030 8.6 | 0.040 | 11.4 | 0.35
13| % [0.060 | 15.4 |0.070 | 17.9 | 0.158 | 40.5 | 0.020 5.1 | 0.080 [ 20.5 | 0.39
g | 0.080 | 17.0 |o0.082 | 17.4 | 0.21 | 44.7 |0.030 6.4 | 0.070 | 14.9 | 0.47
B | 06,080 | 16.0 |0.055 | 11.0 | 0.205| 41.0 | 0.040 8.0 | 0.12 | 24.0 | 0.50
14| % | 0.080 | 14.0 ]o0.069 | 12.1 | 0.292| 51.2 |0.030 5.3 | 0.10 | 17.5 | 0.5%
| 0.080 14.5 0.076 13.8 0.279 50.7 0.030 5.5 0.080 14.5 0.55
J&E | 0.080 15.1 0.036 6.8 0.266 50.2 0.050 9.4 0.10 18.9 0.53
S 0.060 13.3 0.070 15.5 0.205 45.5 0.040 8.9 0.080 17.8 0.45

1) mgcinik,
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%3 REXBMNIKD Pb IEESROESLE

Tab. 3 The Content and percentange of Pb from East China Sea to Tumen River

ARES EHEEES THREAED AGEEE WA
WEE R Sh=y
(re/L)) (%) |(eg/L)| (%) |(pg/L)| (%) |(pe/L)| (%) |(ee/L)| (%)

113 |0.022 8.8 0.022 8.8 0.050 20.0 0.13 52.0 0.026 10.4 0.250
2| % |0.040 23.8 0.024 14.3 0.080 47.6 0.024 14.3 0.168
3] 3 ]0.060 21.0 0.028 9.8 0.080 28.0 0.071 24.8 0.047 16.4 0.286
4 (3% ]0.065 31.6 0.016 7.8 0.040 19.4 0.054 26.2 0.031 14.8 0.206
5|3 |0.050 21.7 0.032 13.9 0.029 12.6 0.094 40.9 0.025 10.9 0.230
6|z 0025 | 155 |o0.025 | 15.5 [o0.051 | 31.7 |0.039 | 24.2 Jo.018 | 11.2 | 0.161
7{% |o0.027 | 17.1 |o0.024 | 15.2 |o0.040 | 25.3 |o0.046 | 29.1 |o0.021 | 13.3 |0.158
8| % |0.047 28.8 0.033 20.2 0.038 23.3 0.024 14.7 0.021 12.9 0.163
9| [0.052 24.1 0.039 18.1 0.060 27.8 0.025 11.6 0.040 18.5 0.216
10 | % | 0.033 15.8 0.0050 2.4 0.035 16.7 0.116 55.5 0.020 9.6 0.209
| 0.030 20.1 0.014 9.4 0.020 13.4 0.055 36.9 0.030 20.1 0.149

B | 0.017 7.0 0.073 29.9 0.095 38.9 0.039 16.0 0.020 8.2 0.244

11| % |0.033 18.3 0.0040 2.2 0.032 17.8 0.091 50.6 0.020 11.1 0.180
g | 0.017 11.0 0.012 7.8 0.044 28.6 0.051 33.1 0.030 19.5 0.154

& | 0.026 | 15.1 |o0.014 8.1 {o0.050 | 29.1 |o0.052 [ 30.2 [0.030 | 17.4 |o0.172

12| % | 0.024 | 13.7 |o0.005 2.9 | 0.034 | 19.4 |0.092 | 52.6 |0.020 | 11.4 |0.175
i | 0.012 8.6 |0.012 8.6 | 0.045 | 32.4 {0.060 | 43.2 | 0.010 7.2 | 0.139

B | 0.025 | 16.1 | 0.015 9.7 | 0.051 | 32.9 |o0.044 | 28.4 [0.020 | 12.9 |o0.155

13 | # | 0.038 18.5 0.012 5.9 0.032 15.6 0.093 45.4 0.030 14.6 0.205
| 0.050 30.9 0.011 6.8 0.040 24.7 0.031 19.1 0.030 18.5 0.162

B | 0.039 22.3 0.028 16.0 0.035 20.0 0.023 13.1 0.050 28.6 0.175

14 | 3 | 0.041 18.1 0.016 7.1 0.045 19.9 0.089 39.4 0.035 15.5 0.226
| 0.033 15.1 0.017 7.8 0.064 29.2 0.075 34.2 0.030 13.7 0.219

s | 0.028 15.2 0.036 19.6 0.054 29.3 0.026 14.1 0.040 21.7 0.184
Sy 0.035 18.3 0.022 11.5 0.048 25.1 0.062 13.6 0.028 14.7 0.191

1) ZABMR.
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Tab. 4 The content and percentange of Cu from East China Sea to Tumen River

RpE EHHLEED ERBEAERD | ANEES A
WEERR BE
(peg/Ly| (%) |(pe/L)|] (%) |(ee/L)| (%) |(rg/Ld) (%) [(pe/L)| (%)

1| % | 0.64 30.5 0.12 5.7 0.45 21.4 0.38 18.1 6.51 24.3 2.10

2|1 %&£ 0.72 21.6 0.13 3.9 0.58 17.4 0.83 24.9 1.07 32.1 3.33

31% | 0.89 30.7 0.21 7.2 0.50 17.2 0.70 24.1 0.60 20.7 2.90

4| % 0.72 23.2 0.24 7.7 0.56 18.0 0.75 24.1. 0.84 27.0 3.11

50| 0.75 30.3 0.33 13.4 0.25 10.1 0.45 18.2 0.69 27.9 2.47

6| F | 0.67 |.25.4 0.45 17.0 0.29 1.0 0.36 ' 13.6 0.87 33.0 2.64

7% | 0.64 28.6 0.19 8.5 0.45 20.1 0.41 18.3 0.55 24.6 2.24

8 [ 3 0.74 37.9 0.14 7.2 0.24 12.3 0.39 20.0 0.44 22.6 1.95

9| & 0.69 35.8 0.21 10.9 0.39 20.2 0.23 11.9 0.41 21.2 1.93

10| & | 0.53 25.1 0.21 10.0 0.27 12.8 0.?8 13.3 0.82 38.9 2.11

t 0.45 21.8 0.15 7.3 0.30 14.6 0.30 14.6 0.86 41.7 2.06

E | 0.32 12.6 0.04 1.6 0.64 25.2 0.74 29.1 0.80 31.5 2.54

11 { % | 0.56 31.5 0.28 15.7 0.30 16.9 0.26 14.6 0.38 21.3 1.78

2} 0.53 23.5 0.22 9.7 0.45 19.9 0.32 14.2 0.74 32.7 2.26

B 0.63 29.2 0.04 1.9 0.66 30.6 0.12 5.6 0.71 32.9 2.16

12 | & | 0.55 26.6 0.32 15.5 0.33 15.9 0.26 12.6 0.61 29.5 2.07

th 0.57 27.9 0.25 12.3 0.45 22.1 0.24 11.8 0.53 26.0 2.04

Bl 0.58 22.5 0.020 0.80 | 0.75 29.1 0.15 5.8 1.08 41.9 2.58

13| & [ 0.59 29.9 0.27 |[.13.7 0.30 15.2 0.20 10,2 0.61 31.0 1.97

2} 0.57 28.8 0.22 11.1 0.30 15.2 0.16 8.1 0.73 36.9 1.98

JE | 0.63 28.5 0.04 1.8 0.71 32.1 0.09 4.1 0.74 33.5 2.21

14} % 0.57 30.0 0.26 13.7 0.33 17.4 0.24 12.6 0.50 26.3 1.90

=] 0.62 30.4 0.18 8.8 0.30 14.7 0.14 6.9 0.80 39.2 2.04

JE ! 0.65 22.3 0.12 4.1 0.96 33.0 0.08 2.7 1.10 37.8 2.91
—

SE 1y 0.62 27.0 | 0.19 8.3 0.45 16.6 0.34 14.8 0.71 31.0 2.30

1) @B mkk.
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Fig. 1 Sampling stations from East China Sea to Tumen River in 1991
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THE SPECIATION OF Zn, Cd, Pb, Cu FROM THE EAST
CHINA SEA TO TUMEN RIVER*

Zhang Shoulin, Li Zelin
(Institute of Oceanology, Academia Sinica, Qingdao 266071)

ABSTRACT

This paper presents a study of Zn, Cd, Pb, Cu (May—June 1991) speciation in Tumen River
water using anti-adsorption physicall-coated mercury film elecotrode inverse polarography. The
results show that: for Zn, Cd, Pb, Cu, the labile state were 3.2—8.4, 0.040—0.080, 0.017—0.065,
0.32—0.89ug/L respectively; the inorganic weak bound forms wese 0.2—3.7, 0.020—0.17,
0.004—0.073, 0.02—0.45 ng/L respectively; the inorganic strong bound forms were 1.8—38.8,
0.089—0.64, 0.020—0.095, 0.24—0.96 ug/L respectively; the organic bound forms were
0.70—12.0, 0.020—0.090, 0.023—0.13, 0.080—0.83 pug/L respectively; the particulate forms were
4.6—23, 0.030—0.20, 0.010—0.050, 0.38—1.10 ug/L respectively; and the XZn, £Cd, ZPb, £Cu
were 14.8—40.3, 0.21—0.84, 0.139—0.286, 1.78—3.33 ug/L respectively.

The results showing that the labile state of Zn, Cd, Pb and Cu were homogeneously dis-
tributed, coincided with those from a study by Cu et al., and proved the general rule of homo-
geneous distribution of trace metal ions in natural water. The higher contents of organic forms
of Zn, Pb and Cu, and particulate forms of Zn, Cu are in the Changjiang River and the East
China Sea. '

Key words East China Sea Tumen River Zinc Gadmium Lead Copper Speci‘ati‘on

* Contribution No. 2196 from the Institute of Oceanology, Academia Sinica.



