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Abstract: Samples of sediment> overlying water> pore water, and benthic invertebrate were collected at 13 stations along a typical municipal
polluted river in the Pearl River Delta. The samples were analyzed to study relationships between acid volatile sulfide (AVS) versus Cr( [l )
and Cr( V) in sediment, overlying water> and pore water as well as Cr in Limnodrilus sp.. Based on the “ Cr hypothesis”, the relationship
between AVS and bioavailability of Cr in heavily polluted areas was explored to extend the utility of AVS measurements as sediment
assessments. The mean value of total Cr in sediment was 329.57 mg/kg, which was 9.4 times of background value (35 mg/kg). The result
indicated that the study area has been seriously polluted by Cr. The concentrations of Cr(V]) in sediment and overlying water were lows
indicating that most of Cr was in the form of Cx([l[ ). In the study area, the value of AVS was relatively high with an average value of 650.38
mg/kg, while Cr in the pore water was low with the average of 68.42 pg/L. Cr( V) in the pore water was below the detection limit except at
71 station. The range of Cr concentrations in Limnodrilus sp. was from 12.46 mg/kg to 38.99 mg/kg of dried weight, with the average of
25.85 mg/kg, which was higher than other similar results in the literature. The result showed that the amount of Cr accumulation in
Limnodrilus sp. was significant. A further analysis showed a significant correlation between Cr in Limnodrilus sp. and Cr in the pore water (r
=0.614, p <0.05). Since most of Cr in pore water was in the form of Cr( [[ ), the toxicity of Cr( [l ) in pore water to organism can not be
neglected in the heavily polluted river.
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Fig.1 Locations of the sampling stations
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Table 1 ~ Monitoring results of some environmental index at sampling stations
FEpsr—
i - *Mﬁf/ % - ! B! EAERK ikt
CRiAE > 50 pm) (2 pm < KiAE <50 pm)  CREAR <2 pm) pH Eh /mV Eh /mV DO /mg=1.7 0C/%
71 10.36 42.08 47.56 7.54 -13 46 3.3 5.16
72 81.02 9.75 9.23 6.98 - 171 - 140 0 1.57
73 74.63 13.03 12.34 6.91 - 107 -15 0.2 2.94
74 83.14 8.87 7.99 6.84 - 161 - 121 0 5.55
75 4.49 62.33 33.18 6.87 -142 - 124 0 8.41
76 56.75 27.64 15.61 6.76 - 196 - 171 0 4.06
77 11.01 61.36 27.63 6.62 - 152 -131 0 7.58
78 46.45 32.23 21.32 6.59 -133 -21 0.1 3.39
79 17.84 54.17 27.99 6.60 - 155 - 117 0 5.86
710 48.56 32.83 18.61 6.67 - 149 -129 0 5.05
711 94.97 1.23 3.80 6.86 -103 -20 0.1 1.20
712 43.61 31.66 19.73 6.46 -182 - 165 0 3.24
713 72.79 15.51 11.70 6.57 -137 -19 0.1 2.90
D B T RARZ N E BIRE B 2 A6, IR FEARRIREA RIS D 3 AN, b BT 408U A HEARS 541
3 W W) Cr 18 5EA 35 mg/kg. AU A 45 R W
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67.70 mg/ke: 1 RIS B EIRIT VORI E 4
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RN 84.02 mg/kg. MR SCHERL 171, BRVL CAEVED UL

FERIGTRRY L Cr 228 SUE 9.4 £, 1 T M
DX M bl B VL, R I SE I S T AL Cr
13X SEM, A 10.45 ~ 509.30 mg/kg, BIEA 164.38
me/kgs FWIDORWI T HAT NG TER) Cr 2
AR SR DL CeC DRI CeC VD2 PR A7 HE,
PR b BR A 25 R R A 2 i P 22 0 O, (VD
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Table 2 Cr concentration in sediments, overlying waters, pore waters and Limnodrilus sp. Caverage + standard deviation)

Sl VB (n=3)/mgekg™! FEK (n=3) /pgL"! [AIBRAKCn =3 g1, K& o

AVS B Cr SEM, (VD2 B Cr VD Jyos VD /mgkg ™!
71 23.18+11.03 26.10+6.75 10.45£4.11  0.685+0.202 312.66+54.13  97.65+21.56 173.78+67.21 67.35+15.37  38.99+7.79
2 287.53 + 80.32 103.84 +31.41 42.22+3.38 ND 855.29+342.51 31.77+12.77 87.35+31.27 ND" —b
73 361.57+88.60  405.88+72.32  329.71+43.83 ND 776.15+178.23  69.24+31.76  68.47+26.76 ND 31.66
74 1589.75+581.21  528.33+51.29 144.65 +59.28 ND 477.84 +271.10 ND 91.03 +37.87 ND 32.25+13.17
75 357.17+98.41 204.08 +47.23 67.70 + 12.64 ND 389.96+71.63  47.10+19.39  56.56+19.32 ND 23.65+7.53
76 1892.25+413.80 445.19+22.45  229.41+21.77 ND 414.25+39.83 ND 73.75+27.92 ND —
71 1002.80+428.29 1070.86+69.55  509.30+112.94 ND 492.71 + 87.95 ND 79.80 + 15.45 ND 27.65+12.10
78 296.95+114.47  154.43+17.30 21.63+5.62 ND 277.98+57.98  22.56+10.92 58.94+25.12 ND 12.46+3.22
9 619.72+112.74  616.93+£39.27  368.91+69.47 ND 498.75+201.37 53.52+16.35 40.24+13.40 ND 34.21
710 425.98+120.89  479.04+51.71 265.34+73.78 ND 472.54+79.87 3176+ 12.61 43.98+17.73 ND 25.78
711 359.55+79.46 45.19+11.92 2.05+7.64 ND D7.712+172.74 23.76+£6.21  34.08+13.65 ND 15.00+4.21
712 846.71+270.79  74.46+6.21 48.98+5.93 ND 569.06 +49.22 ND 39.47+8.35 ND 26.41+3.70
713 391.80+122.26  130.09+19.92 76.64 £22.51 ND 397.13+101.37 43.13+£19.65 42.04+11.73 ND 16.20+5.74
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Table 3 Comparison of other research results and this study
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Fig.3  Relationship between AVS and Cr in Limnodrilus sp.
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[6] Becker DS, Long E Ry Proctor D Ms et al. Evaluation of potential
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R &t {H‘ E/] 9.4 {Kl ’ J'ZTE%}L X iﬁ ax @J Cr FEE{_S [7] Morse J W, Lutherlll G W. Chemical influences on trace metal-
g% . yﬁ:*/l:{%&i:?ﬁﬂ( CI‘( VI )i’)]i-fjfﬁﬁ ’ % Eﬁ > I:P E/‘J%j( sulfide interactions in anoxic sediments [ J 1. Geochimica et
W CCID . Cosmochimica Acta, 1999, 63(19): 3373-3378.
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