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Distributions and Pollution Status of Heavy Metals in the Suspended Particles of

the Estuaries and Coastal Area of Eastern Hainan

XIN Cheng-lin, REN Jing-ling, ZHANG Gui-ling, SHAO Ya-ping, ZHANG Guo-ling, LIU Su-mei
(Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education. Ocean University of China, Qingdao 266100,
China)

Abstract: The distributions and pollution status of heavy metals in the suspended particles were investigated in the Wanquan and
Wenchang/Wenjiao estuaries and the coastal area of eastern Hainan in July 2008. The concentrations of metal elements ( Al, Fe, Mn,
Cr, Cu, Ni, V, Zn) were determined by ICP-AES after microwave digestion. Multivariate statistical methods (e. g. correlation
analysis and principal factor analysis) were used to discuss the major factors controlling the variability of heavy metal concentrations
and the pollution status in those areas. There was an obvious variability in particulate metal concentrations from upstream to estuary of
both rivers. The concentrations first increased with increasing salinity and then decreased with further increase of the salinity; the
concentrations were slightly higher at the coastal area in the east. The variability of particulate metal concentrations reduced
significantly after the normalization by Al, indicating the effects of grain size. Enrichment factor calculation results showed that there
was heavy metal pollution (especially Cu, Ni) in the Wenchang/Wenjiao River and estuary, while the situation in Wanquan River
remained at pristine level. Concentrations of particulate metals in the study area were mainly controlled by source geology and
provenance, as well as contamination from the discharge of waste water and biological activity.

Key words : heavy metal ; suspended particles; distribution; pollution status; Wanquan and Wenchang/Wenjiao estuary; coastal area
of eastern Hainan
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Table 2 Variation of temperature, salinity, SPM and the concentrations of metals in the Wanquan River and Wenchang/Wenjiao

River and their estuaries and the eastern coastal area of Hainan
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Fig. 2 Distribution of particulate metal and SPM concentrations in Wanquan and Wenchang/Wenjiao

Rivers and their estuaries and the eastern coastal area of Hainan
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Table 3 Correlation coefficients matrix between metal and other parameters in Wenchang/Wenjiao River

Al Fe Mn Cr Ni \Y Zn BSi popP
Al 1
Fe 0.923"* 1
Mn 0.603 * 0. 605 * 1
Cr 0.728 " " 0.817"" 0. 100 1
Cu 0. 007 -0.038 -0. 406 0. 146
Ni 0.412 0. 449 -0.344 0.823"° 0. 360 1
V 0.723 " * 0.773** 0.314 0. 630 * 0. 082 0. 408 1
Zn 0.781"* 0.799 "~ 0.821"" 0.377 -0.187 0. 043 0.622" 1
BSi -0.099 -0.147 0. 063 -0.356 0.132 -0.290 -0.337 0.223 1
POP 0.318 0.110 -0.210 0.271 0.426 0. 420 0. 005 0.363 0. 157 1

1) KRB AR REL r, + FIRTE0. 05 /KFEFAK; + * FIRTE0. 01 K RFANR
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Table 4  Result of principal factor analysis for particulate

heavy metals of Wenchang/Wenjiao River

T H 71 T2 M3
Fe 0.975 -0.112 -0.084
Al 0. 954 -0.072 0. 044
Cr 0. 828 0.392 -0.315
Zn 0.795 -0.488 0.098
Vv 0. 828 0.077 0.335
Mn 0.538 -0.782 0. 090
Ni 0.528 0.742 -0.258
Cu 0. 025 0. 688 0. 345
BSi -0.120 -0.123 0. 897

pPOP 0.290 0. 600 0. 457

R5 NE/XHARFARABHNSESESHREEMRIILL
Table 5 Comparison of heavy metal in the suspended particles

between Wenchang/Wenjiao River, Wanquan River and other rivers

IR Cr Cu Ni \% Zn ik
S/ SCE 163 36 97 64 89 AKWIRK
T 5 117 43 20 113 129 AW
KT 250 148 67 — 315 [5]
H 94 22 52 — 52 [11]
RIL 70 51 61— 212 [14]
R AR 81 75 —  — 297 [42]
Z 3 103 328 — 34 1934  [43]
PG TY 80 45 55 193 [44]
F K i - T A 54 20 23 76 61 [30]
3 g
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