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1 (mg/kg)
Tab.1 Elenent canposition of river particulate in Eastern China
Al Ca Mg K Na Ti Fe Mn

2 61 445 15 950 13 709 20 900 12 200 4 707 35 232 908. 2
2 59 595 13 179 8941 26 400 7 200 4914 44 134 832.1
5 60 326 20 018 13 417 24 950 9 875 7 730 49 406 602. 1
2 73 000 27 050 24 750 27 150 8 650 60 900 396. 0
1 72 100 20 100 20 000 25 600 8 700 69 600 456. 3
5 72 500 23 200 16 500 28 700 9 700 58 700 403.7
3 68 000 30 100 21 200 21 600 9 300 31 562 456. 8
2 59 455 25 355 17 643 24 500 10 200 4 849 38 547 660. 5
3 54 660 45 860 23 785 25100 14 500 3992 28 588 486. 3
2 54 785 20 560 10 290 4738 41 200 814.2
2 64 310 18 985 16 925 5 250 41 100 595. 4
4 71873 30 475 24 839 21 250 4 946 6 282 51 307 599. 5
1 79 000 13 500 10 400 22 200 4 800 53 100 572.7
2 74 800 7 281 11 696 19 200 5 100 4631 33 035 937.6
2 97 700 6 472 5 465 16 200 4 900 5126 50 188 1071.8
4 94 850 6 725 8 765 11 250 6 400 5769 50 509 551.8
2 17.0 32.1 134.5 0.22 55.4 15.5 37.6 87.6
2 22.4 28.7 151.2 0.14 54.3 15.5 37.0 78.5
5 30.2 34.5 155.3 0.15 53.7 19.3 35.6 72.7
2 24.7 40.0 178. 4 0.09 45.2 23.2 39.8

1 55.0 34.6 351.0 0.12 46. 6 24.4 43.6

5 42.3 40.0 231.0 0.15 44.6 24.5 40.2

3 56.7 30.0 151.5 0.12 34.3 19. 6 38.2

2 20.3 23.8 57.1 0.15 55.2 16. 6 37.1 77.6
3 16.2 18.8 61.8 0.18 54.7 11.8 42. 4 80.0
2 23.1 23.1 80.0 0.27 84.8 23.8 44.1 88.3
2 34.7 36.4 103.9 0.29 66. 4 23.3 54.6 117.9
4 47.0 35.1 111.8 0.37 75.9 25.5 39.4 135.6
1 73.0 105. 3 324.5 0.26 46.8 29.8 37.5

2 41.6 38.8 238.6 0.47 59.1 23.2 44.1 98.1
2 45.0 76.3 290. 6 0. 62 55.9 21. 4 37.9 106. 4
4 56.1 60.0 256.3 0.61 91.9 24.8 46.7 117.8
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2 (mg/kg)
Tab.2 Elenent canposition of the suspended matter sand surface sediments
in the Amur, Y ellow and Yangtze River
Al Ca M g Fe M n Cu Pb Zn Cd Cr Co N i

67 000 21 000 18 400 38600 824.3 22.4 27.6 180.2 0.09 345 15.6 36.3
58900 10900 9017 31900 992.0 11.5 36.6 88.7 0.35 76.2 15.4 38.9
56 000 49 200 33600 34100 458.4 20.2 16.1 61.9 0.05 28.0 14.0 36.7
53 570 42520 13970 25800 500.3 14.2 20.2 61.7 0.25 81.3 10.7 48.0
72 500 28550 29350 53650 683.1 56.0 38.5 110.4 0.18 50.5 26.8 42.4

71 760 20 140 43550 788.8 26.5 27.4 79.6 0.45 133.5 23.0 39.4
2.2
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3 (%)
Tab.-3 Clay mineral canposition of river particulate
/

2 13.5 22 62 16 3.88

1 17.4 31 54 15 3.60

5 27 60 13 4.62

1 26 52 22 2.36

1 30 47 23 2.04

1 31 58 11 5.27

1 5.9 29 59 12 4.92

3 3.6 25 49 26 1.88

3 16.9 38 27 35 0.77

1 20.7 35 17 48 0.35

1 25.1 28 18 54 0.33

4 20.7 30 15 55 0.27

3 , (22%
380/0) [12,13,20 24]
[25]
2.4
[26]
4 24
4
Tab.4 Camposition of Fe, Mn, Al, TiOxidesof the surface ssdments

FeOx (Fe%) M nOx (M n%) A Ox TOX
react. FeOOH am.FeOOH Fer Crypt:MnOOH Mnr (A1%) (Ti%)
1 0.12 0.46 3.19 0.029 0. 099 5.59 0.47
2 0.07 0.15 2.56 0. 004 0. 082 5.12 0.49
1 0.06 0.14 2.68 0. 005 0. 055 5.29 0.48
3 0.02 0.05 2.56 0. 004 0. 049 5.36 0. 40
2 0.03 0.32 4.12 0.030 0. 081 5.47 0.47
2 0.13 0.32 3.95 0.033 0. 083 6.16 0.53
5 0.12 0.37 4. 69 0. 036 0.091 7.18 0. 67
2 0.07 0.23 2.68 0.037 0.083 7.36 0. 46
2 0.08 0.49 4.56 0.033 0.106  11.94 0.51
2 0.07 0.21 3.55 0. 026 0. 085 9.20 0.52
2 0.14 0.81 4.21 0.017 0.071 12.24 0.64
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ApH
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12% ( Al ) ,
, 0.5%
2.5
(Toc) (FA) (HA)
5
5
Tab.5 TOC and hum ic substance canponent of river particulate
TOC/% TOC/% HA/% FEA/% HA/FA TOC/% TOC/% HA/% FA/% HA/FA
2.33 588 0.79 0.77 1.03 0.18 0.61 0.02 0.11 0.18
1.11 4.37 0.33 0.32 1.03 0.33
4.40 0.63 0.85 0.74 0.42 1.18 0.09 0.19  0.47
4.20 0.32 0.41 0.78 0.83 1.16 0.08 0.21 0.38
2.06 0.23 0.39 0.59 1.62 3.02 010 0.25 0.40
2.63 0.40 0.42 0.95 2.31 6.21 0.26 0.78 0.33
2.67 0.24 0.29 0.83 2.62 282 0.10 0.26 0.38
0.44 3.47  0.30  0.43 0.70
Suedel
(1991) (1.3%)
90%
[28]
: HA /FA)
2.6 pH ApH
26 pH (H0) 6.4 8.8 ,
- - 6) pH 8.0
pH pH pH
[29]
) pH
: , (el pH (KCI)
pH (H0), ApH (pH (KCI) - pH (H20))
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6 pH
Tab.6 pH of the surface ssdiments
pH (H20) pH (KCI)  ApH pH (H20) pH (KCI)  ApH
1 6.90 6.28 - 0.62 2 8.39 7.65 - 0.74
2 7.70 7.10 - 0.61 5 8.39 7.68 - 071
2 7.37 6. 44 - 0.93 2 7.67 6.85 - 0.82
1 8.47 7.54 - 0.93 2 6.48 5.75 - 0.73
3 8.78 8.08 - 0.70 2 7.22 7.05 - 0.17
2 8. 68 7.75 - 0.93 2 6.78 6. 45 - 0.33
2.7
26
7 ,Cr Ni V Alr TOC 12,
Cu Pb Zn Cd Co pH (H0) 25
7 , Ni ,Cu Pb Zn Cd Cr Co V
) TOC
7 Kendall
Tab.7 Kendall rank correlation coeff icients for geochem ical properties with
elenent concentration in the surface ssdments
Cu Pb Zn Cd Cr Co Ni \Y
Mz - 0.441" - 0.376" - 0.450" - 0.362° - 0.462" - 0.471 A - 0.504
Clay 0. 425" 0. 388" 0.475 0.395 0.512" *
Fer 0. 448" A 0.351 0.375" 0. 657" 0. 620 A 0.818"
react. FEOOH 0.393" 0.377" 0. 427" 0. 369" A A A A
an. FeOOH 0.401" 0.372° 0.478" 0.414 A 0.387" A A
M nt 0. 296 0.335 0.385 A A A A A
Crypt. M nOOH 0.314 0. 286 0.348 0.389" A 0. 362" A A
A IOx 0.697 0. 727" 0.576" 0.758 0.687" 0. 697" A 0.727
TOC A 0.636" 0. 606" A A A A A
pH (H2) - 0.389" - 0.593" - 0.559" - 0.431" A A A A
*:0.01 ;A 0.05 ; . 0.05
3
(1) Al , K Na
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; Ca Mg , 7 Cu Pb Zn Cd Cr Co Ni V
, Cd VvV
(2) ( ) ( )
(3 22% 38%, ;
15% 62%, ; 11% 55%,
(4) 2.56% 4.56%,
0.049% 0.106%, , ; 5.12%
12. 24%, ; 0.40% 0.67%,
(5) 0.18% 6.21%, ,
: : HA /FA)
(6) pH (HO) 6.4 8.8 ,
. . pH . pH
(7) Ni ,Cu Pb Zn Cd Cr Co V
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Geo-cham ical Parameter s of River Particulate in Eastern China

CHEN Jing-sheng, HON G Song, WANG L i-xin, WAN G Fei-yue
(D eparment of U rban and Envirormental Sciences, Peking U niversity, Beijing 100871, China)

Abstract: A total of 42 geographically diverse particulate samples (including sugpended
matters and surface sediments) were collected from 19major rivers in eastern China The
< 63 um size fractionsw ere sieved for studies T he particulate sanplesw ere detem ined
for selected geo-chemical parameters, such as elanent ocomposition, grain size
distribution, clay mineral composition, TOC and hum ic substance components

1 The contentsof 16 elenents (Al, Ca, M g, K, Na, Ti, Fe, M n, Cu, Pb, Zn, Cd,
Cr, Co, NiandV) in river particulatew ere measured T heir geographic variationsw ere
linked to the climatic features and geologic background in the river basins

2 The grain size distribution of sugpended matters has a less change range than that
of surface sediments The average grain size (M z) of sugppended matters was snaller.
From north to south, the contentsof M ontmorillonite had a distinctive tread of decrease
(62% 15%) and the contents of Kaolinite had a distinctive tread of increase (11%
55%). So the ratio of M ontmorillonite/K aolinite decrease gradually (3.88 0.27). The
contents of TOC in particulate decrease from the Heilongjiang River (2.33% for surface
sediments, 5.88% for sugppended matters) to the Huanghe River (0.18% for surface
sediments, 0.61% for sugpended matters), then increase from the Huanghe River to the
Zhujiang River (2.62% for surface sediments, 2.82% for sugpended matters). The ratio
of Hum ic acid to Fulvic acid from the north to the south decreases (1.03 0.38) except for
the Huanghe River (0.18). pH (H2) of surface sediments varies from 6.48 to 8.78,
higher in North and Central China (8.39 8.78) and lower in riversof East- North and
South China (6 48 7 70).

3 Correlation analysis reveals that there are relatively strong interrelations anong
the contentsof Cu, Pb, Zn, Cd, Cr, Co, V andmost of the geo-chemical propertiesof the
particulate T he positive correlation betw een the contentsof Cu, Pb, Zn, Cd, Cr, Co, V
and the contents of A | oxides, and clays in the particulate is proved to be of extreme
significance Only the content of Ni shows no correlation with the geo-chemical
properties

Key words China; river particulate; elenent; geo-chemical paraneters



