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Distribution of Acid Volatile Sulfide and Simultaneously Extracted Metals and Bioavailability of Heavy Metals
in Sediments from Lake Daihai

Nandingqiqige', HE Jiang"**, LU Chang-wei**, Dudagula?, ZHANG Jing?, LI Chuan—zhen?, GUO Xia?, HOU Zhao—-jie?

(1.College of Life Science, Inner Mongolia University, Hohhot 010021, China; 2.College of Environment and Resources, Inner Mongolia Uni-
versity, Hohhot 010021, China; 3.Institute of Environmental Geology, Inner Mongolia University, Hohhot 010021, China)

Abstract : Heavy metals in lake sediments have long—term potential risks to the environment. In this paper, the concentrations of acid
volatile sulfide( AVS) and simultaneously extracted metals(SEM ) were analyzed and the potential ecological risks of heavy metals evaluated
in the sediment samples from Lake Daihai. The AVS concentrations ranged from 2.72 pmol g™ to 98.49 pwmol - g™ with an average of 21.71
wmol » g™, increasing from northwest to southeast in horizontal distribution; the ZSEM concentrations varied from 6.99 pwmol g™ to 22.51
pmol + g7 with a mean of 15.51 wmol + g™, showing an increase from southeast to northwest. The AVS and ZSEM concentrations in the sedi—
ment cores ranged from 4.20 wmol +g' to 114.91 pmol *g™" and 7.67~21.10 pwmol - ¢, respectively, with greater variation in AVS than in
3.SEM concentrations. The ratios of ZSEM/AVS were higher than 1 in the surface sediments from DH-1, DH-2, DH-3, DH-5, DH-10 and
DH-12 sites, indicating potential ecological risks of heavy metals to aquatic organism at these sites. Cd, Hg and As in the surface sediments
and sediment cores might not, but Cu, Pb and Zn might have toxicity to aquatic organisms.
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Figure 1 Sampling locations in Lake Daihai
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Table 1 Physical and chemical properties of overlying water and

surface sediments

HiH SEPNI: o/ ME FEME
IRV TK IR m 12.00 1.00 6.40
pH {H 9.60 9.00 9.30
DO/mg-1." 7.51 5.14 6.12
Eh/mV -114.60 -164.90 -139.27
RIZUBY SKE% 53.00 32.43 41.58
TOC/g-kg 2231 6.84 14.94
TN/g-kg! 1.95 0.27 135
TP/g kg 0.91 0.57 0.74

afigh , HA R o e, Ko —IRE B FIK,
1.4 AL

23 [6] 43 A L Surfer 7.0 S8 5L, AH I 5B H
SPSS 13.0 SE AL, HAh b A Excel 2007 S

2 HR5HIR
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Figure 2 Spatial distribution of AVS and %SEM in surface sediments
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Table 2 Concentrations of AVS and 2SEM and 2SEM/AVS ratios in surface sediments

AVS/pmol g Zn/pmol-g”  Pb/pumol-g”  Cu/pmol-g”  Cd/nmol-g’  Hg/nmol-g”'  As/mmol-g”  ZSEM/pmol-g” XSEM/AVS
/IMA 2.73 4.39 nd 1.09 0.72 0.008 4.14 6.99 0.07
KM 98.49 13.56 3.79 6.88 1.98 0.27 43.42 22.51 8.24
S 21.71 8.78 2.36 4.45 1.36 0.08 27.44 15.51 1.86

AVS (TR, BIA AL & 5 AT, AVS 1§
B H BB, R Z W TS s B R R vk B sy, ) AVS
(REEDER TR, 159 3 ANHISH AVS IR X H BRAE
R BIEH AR -UTR A, AN BRI
RIZVTRD Y Bl H AL TR IR BT , B iR A )5 =
() AVS #7088 AVS Ak TH FE 1 (15 DT ALY % 2
AVS Fr ik, SR E L 15 3 M AVS 1Y TR
SIATIVHEARB L, X R S AT B KR
I S5 S5 A B AR A IR it FEAS ) 991 TR 38 0 A 1Y) 22
S

3A4VFEL R SSEM i AVS A e LPE
5E L SSEM (78 5 280 17.43% ,AVS 1725 5 R 5k
77.16% (3% 3), 1 SSEM 1E 3 NS o R/

% 4 DH-2>DH-8>DH-11, DH-2 41,61 ,SSEM
T 14.43~21.10 pmol - g™, SEH{E K17.32
pmol - g™, HRAAE FIEAE 43 5 HIERAE 5 em F115 cm
kb . DH-8 8 ,SSEM % & 7 Bl A 7.64~20.30
pmol - g™, SF-2I{E Ky 15.39 pumol - g, Hod AR A ) BLAE
60 cm &b, AR HFRAE 55 em F1 65 em 40, 1 H. 35 em
DL B R sh 00N, B s o sl AR b EOR . DH-11 %
s SSEM &I 9.30~18.91 mol g™, SEHAME
4 13.40 pmol - g™, BfA 5 AVS I #H. 3
AL T E G B TR - /RPN Zn>Cu>Pb>
As>Cd>Hg, DH-2 .DH-8 Fl DH-11 3 iR iy
SSEM f 5 et RfvR EE AAAa FEFESNA, Ti DH-11 3
PR SSEM BEVREESE N3G K. 3 s
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Figure 3 Vertical distribution of AVS and 2SEM in sediment cores
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Table 3 Concentrations of AVS and SSEM and XSEM/AVS ratios in sediment cores
AVS/pumol g™ Zn/pmol +g™” Ph/pmol-g”  Cu/pmol g™ Cd/mmol-g” Hg/nmol g™  As/nmol-g”  ZSEM/pumol-g”  SSEM/AVS
DH-2 e/ ME 4.20 7.75 242 3.78 1.28 0.03 25.76 14.46 0.54
iCIN] 34.54 13.13 3.28 4.95 221 0.27 33.30 21.10 4.52
HA{E 16.01 10.17 2.94 4.21 1.74 0.08 29.41 17.35 2.1
A R 85.45% 19.47% 12.24% 13.30% 20.11% 118.5% 33.33% 15.46% 82.86%
DH-8 fx/IME 444 nd 1.10 3.36 0.98 0.01 18.25 7.67 0.15
KM 96.79 11.90 2.61 6.08 2.98 0.08 41.69 20.30 3.50
S 34.96 8.68 1.71 491 1.79 0.04 27.18 15.39 0.73
AR 69.00% 31.86% 30.94% 13.35% 28.32% 50.00% 33.33% 18.26% 109.9%
DH-11 e/ IME 5.44 5.32 nd 2.75 1.11 0.008 13.08 9.30 0.10
EEUNIEL 114.91 11.54 1.46 6.08 2.23 0.07 42.02 18.95 1.93
SER(E 43.70 8.37 0.42 4.58 1.55 0.04 29.96 13.40 0.54
AR R 77.02% 18.77% 135.7% 24.99% 20.91% 100.0% 100.0% 18.57% 83.33%
T “nd” FORARKH
SSEM/AVS (A7l A 0.10~4.52, F5(E K 1.12 AR

2.3 BEESKEIEN

ABFFEIE ] SSEM 5 AVS [ Fb AR 51 ir A iy
DU hE R A AR . 2 SSEM/AVS>1 B,
KA S E S R R, AT RE S A A
Bk, Bl IFET . RZVTRH SSEM/AVS>T [
il (1.2.3.5.10 1 12) 5 2 (K 4), £ 5 E£)Z
TR v B G B AR e LR Wt 1 AT B o TORRAE S
SSEM/AVS>1 AR EE 2504 T /K TR St 1fi i
(1 5), FBH BL TR B Vi N 32 4 T 4k, vl B ™

A RPN OB P i 4 v A 2 A XU, X
SEM AN 453 J 55 AH I Al 7 A AR W R RO 1Y) B fE
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(TEL)W R R ILP A2 A A Mt , o TR FR
KON AH 5 P REON (B (PEL) Z (R B, R 8K K& 4B 7
PEZIONE, T T PEL U 2 22 K AR BB ™20 He
BARAI(E 2.3 M1 4), I5RJZ ST Cd,
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Table 4 Toxicity thresholds of metals to benthic organisms in

sediments( wmol-g™)

B {H Cu Ph Zn cd Hg As
TEL 02943 0.1458 2.1994 0.0060 0.000 65 0.096 6
PEL 16996 05405 4.1450 0.03745 0.00349 0.5553
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Figure 5 XSEM/AVS ratios in sediment cores of Lake DaiHai
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