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Acid Volatile Sulfide and Heavy Metals Biotoxicity in a Municipal Polluted River
LI Feng"?» WEN Yan-mao', ZHU Ping-ting'

(1. Key Laboratory of Environmental Pollution and Remediation Technology of Guangdong Provinces School of Environmental Science and
Engineering, Sun Yat-sen University; Guangzhou 510275, China; 2. The Research Institute of Environmental Engineering, Jiaying College,
Meizhou 514015, China)

Abstract: The surface layer of sediment and overlying water samples of Foshan Waterway, a typical municipal polluted river in Pearl River
Deltas have been sampled and analyzed. The analytical items of sediment and overlying water include AVS, Eh, SEMp,» SEMg> SEMg,»
SEMy, » SEMy;» SEM,>and Eh, DO, respectively. The benthic macroinvertebrate investigation has been done at the same time in the same
place. Combing the results above, the relationship between AVS and heavy metals biotoxicity in Foshan waterway has been discussed. The
main object is to examine if the SEM-AVS criterion is valid in judging the biotoxicity of heavy metals in the heavily polluted river. The range

of AVS is from 0.339 pmol/g to 69.579 pmol/g, with the average of 20.283 pmol/g. The maximum Z:SEM5 (Sum of SEMy,» SEM,>
SEM, > SEM,,» SEMy;) is 23.067 pmol/g, while the minimum is 1.062 pmol/g. Both the species and quantity of benthic macroinvertebrate
are little, and most of them belong to pollution bearable species, with Limnodrilus sp. as dominative species. There are 9 sampling stations
where the ESEMS -AVS are below zero, and the analytical results of Non-matric multi-dimentional scaling( MDS) indicate the benthic

community structure of 7 sampling stations among them are similar. It means that the heavy metals biotoxicity in the heavily polluted river has
close relationship with the value of SEM-AVS. 1t also proves that heavy metals biotoxicity in sediment is complicated> which can’t be explained
by SEM-AVS completely.

Key words: municipal polluted river; acid volatile sulfide (AVS); simultaneously extracted metals( SEMD; biotoxicity
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F1 BRFES AVS 5 SEM CEIME + ArMEZE, n = 3)/pmol g~}
Table 1  AVS and SEM of sampling sites Caverage + standard deviation, n = 3)/pmol*g ™!

=) AVS SEMp, SEMy, SEMq, SEMcy SEMy; SEMq,

71 0.723 £0.344 0.168 + 0.031 0.582+0.039 0.207 +0.91 0.002 +0.001 0.103+0.010 0.201+0.079
72 8.967 +2.505 0.121 £0.041 1.543 £0.301 0.201 £0.036 0.002 +0.001 0.187+0.033 0.812+0.65
73 11.276 £2.763 0.521+0.043 7.451 +£0.597 4.321+0.312 0.026 +0.008 1.112+0.350 6.341+0.843
74 49.579+18.126  0.191+0.040 3.624+0.787 1.837+0.703 0.011 +0.003 0.781+0.133 2.782+1.140
75 11.139 +3.069 0.601 +0.244 3.078 +0.953 1.394 +0.281 0.017 +0.005 0.431+0.227 1.302 +0.243
76 59.013+12.905  0.502+0.108 5.014+0.813 3.812+0.618 0.025 +0.006 1.501 +0.522 4.412+0.534
77 31.274+13.357  1.207+0.313  10.243 £2.409 7.875+1.105 0.045 +0.006 3.247+0.713 9.795 £2.172
78 9.261 +3.570 0.416 £0.119 2.371+£0.738 0.582 +0.037 0.007 +0.002 0.179 £0.023 0.416 £0.108
79 19.327 £3.516 0.854+0.174  14.487 +4.682 5.992+1.047 0.040  0.007 1.694 +0.432 7.095 +1.336
710 13.285+3.770 0.785+0.316  11.941 +2.399 3.012+0.943 0.034 +0.004 1.012 +£0.207 5.103 +1.419
Z11 11.213 +2.478 0.111+0.018 1.446 + 0.269 0.191 +0.037 0.002 + 0.001 0.589+0.160 0.424 +0.147
712 26.406+ 8.445 0.478 +0.191 5.308+1.148 0.999 +0.509 0.011 +0.002 0.522 +0.082 0.942£0.114
713 12.219+3.813 0.289 +0.104 5.413 +1.480 0.968 + 0.341 0.009 +0.002 0.752£0.196 1.474 +0.433
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Table 2 Density and biomass of benthic macroinvertebrate

JE AT 549 71 73 74 75 Z1 78 79 710 711 712 713
BS] C Tubifex sp. /A *m™2 903 983 1228
FAE ] IK B8 Limnodrilus sp. /A *m™2 1474 246 38575 26983 23587 24692 3440 10073 25061 22850 29730
OB C Branchiura sp. )/ *m™? 369 246 246
Al . Naididae sp. )/ *m™2 1563 1228
BRI FRC Corbicula Auminea )/ Aem~2 246
G55 B /A e m =2 1720 246 38575 27352 23587 27158 3686 11056 27517 22850 29976
AW gem? 1141.06 0.25 21.72 31.01 19.04 16.12 1.94 5.85 16.56 14.89  34.32
x3 MRYMLEKENS DONELER F4 BULUKERETRY AVS 5 SEM HitER(n =39)/pmol g ™!
Table 3 Monitoring results of Eh and DO Table 4 Statistical results of AVS and SEM of Foshan
B Eh(UTRYD) Eh(_ 137K DOC_EZE KD waterway surface sediment( n = 39)/pmol*g ™"
/mV /mV /mgeL~" - — —
i 5 p” 33 i H mAME BAME O WE WE PUE TRRLU%
7 _1m _ 140 0 AVS 69.579 0.339 20.283 17.909 14.139  88.30
73 _ 107 _15 0.2 SEMy, 1.457 0.094 0.48  0.345 0.389  71.88
74 — 161 —121 0 SEM;,  18.665 0.538  5.577 4.452 4.212  79.83
75 - 142 - 124 0 SEM;,  9.124  0.119  2.415 2.437 1.517 100.91
76 - 19 - 171 0 SEMg;  0.052  0.001  0.018 0.015 0.012  83.33
77 -152 - 131 0 SEMy; 4.048 0.093 0.932 0.88 0.705  93.13
Z8 -133 -2l 0.1 SEM;,  11.558 0.124  3.612 3.116 1.673  86.27
79 - 155 -117 0
710 - 149 -129 0
Z11 - 103 -20 0.1 4 69.579 pmol/g, B /NME A 0.339 pmol/g, 1A ik
;g B ii? __1?3 ?).1 20.283 pmol/g. Lawra 25> ZEAIF 58 5 [E Mississippi 77

I, W73 AVS 5 K (1.2 £ 0.4) pmol/gs Muchaa

A TR SAR IR IE &5 50 AR5 spss HEATS: A HERTSURIE A Duoro 1 I, AT AVS d5 KAl
R, LEL L 4 (2.8 +1.3) pmol/gs 7 SR LEWE TN V5 77 5
HATBF G0N D Ui AVS A HUR A X U 1 AVS B, 45 AVS & K fE 19.11

A4, [R] ] i 198 638 Ji BT ( SRB D I 5 12 256 14 7= 470, pmol/g. 5 FIRBIFFE 45 BEAH LG, M 1l K38 AVS {55
B R URR ) (R A8 A3 JEOTR 00 A B2 i) AVS [ OCHEE i, HERURI AT B : R E DR I AL 15 PR AU il
Pl ms00] g q, Pl KIE PO AVS BeRME BUIRAS s ZE WD il AR Wk sl 17 R 2 DU A T
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71 3541 > SEM 54K, 1 1.062 pmol/g. Lawra %5
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B, B L 7K SEM I8 52 2 175 Ye Uit 4 A UK 8l ) 4

#£5 SRFEM D ISEMs « D)SEMs 5 AVS/pmol*g !

Table 5 > )SEMs» > )SEMs and AVS of the sampling

stations/pmol * g~!

FE R > ISEM; DISEMs > )SEM;-AVS D SEMs-AVS
71 1.062 1.263 0.339 0.54
72 2.054 2.866 -6.913 -6.101
73 13.431 19.772 2.155 8.496
74 6.444 9.226 —43.135 -40.353
75 5.521 6.823 -5.618 -4.316
76 10.854 15.266 —48.159 - 43.747
77 22.617 32.412 - 8.657 1.138
78 3.555 3.971 -5.706 -5.29
79 23.067 30.162 3.74 10.835
710 16.784 21.887 3.499 8.602
711 2.339 2.763 -8.874 -8.45
712 7.318 8.26 -19.088 - 18.146
713 7.431 8.905 -4.788 -3.314
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Fig.2  MDS results of foshan waterway macrobenthos
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