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Abstract: The exposure characteristics of heavy metals in surface aquatic environments of Xinjiang area were analyzed,
the safety threshold method was employed to evaluate the ecological risks of 6kinds of typical heavy metals. The results
showed that the average order of heavy metals exposure concentration was Ni>Zn>Cu>Cr>Cd>Pb, all heavy metals under
the health standards for drinking water of WHO. The ecological risk assessment of heavy metals showed that MOS;, of
six heavy metals were more than one, the probability of exposure concentrations (Cr, Cd, Cu, Pb, Ni and Zn) more than
the concentrations of affecting 10% aquatic organisms were 9.95%, 9.40%, 9.40%, 1.72%, 6.08% and 0, the ecological
risk to aquatic organisms was negligible for a short time respectively. Nevertheless, for a long time, MOS;oof Zn were
more than one, MOS;, of Cr, Cd, Cu, Pb and Ni were less than one, respectively. The probability of exposure
concentrations (Cr, Cd, Cu, Pb, Ni and Zn) more than the concentrations of affecting 10% aquatic organisms were 15.40%,
12.01%, 24.80%, 15.70%, 98.25% and 0, which revealed that ecological risk of Zn was negligible, and ecological risks of
Cr, Cd, Cu, Pb and Ni were higher on aquatic organisms, and the ecological risk of six main heavy metals was in order
Ni>Cu>Pb >Cr>Cd>Zn.
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Table 1 Concentration distribution characteristics of heavy metals (Cr. Cd and Cu) in surface water of Xinjiang area
T SRR Cr(ng/L) Cd(ng/L) : Cu(pg/L) Bk
IR ]I WS BME WRJEEH BH
TR S 63 ND~150 59 ND~14 7.5 ND~7.9 3.9 [29]
AWEERE) 10 0.73~3.64 1.64 0.18~0.56 0.35 1.37~4.02 2.34 [30]
B 51, 75 Fg L] 1 0.57 0.57 0.03 0.03 0.63 0.63 [27]
=N A - - - - ND 4 4 [31]
IR AL 1 1.02 1.02 0.053 0.053 0.69 0.69 [27]
e e i 2 0.73~0.91 0.82 0.005~0.043 0.024 0.79~1.18 0.99 [27]
s b K A ] 1 0.50 0.50 0.016 0.016 0.759 0.759 [27]
43T 1 0.82 0.82 0.13 0.13 1.13 1.13 [27]
T K 2R 8 - - 0.03~0.043 0.036 0.35~0.55 0.44 [32]
R RISV L 5 2.7~6.2 4.3 0.07~0.12 0.1 12~17 15 [33]
S k7K - 2 2 5 5 - - [34]
L5 V5 K P 1 0.505 0.505 0.011 0.011 0.588 0.588 [35]
BRIt - - - ND ND 4 [35]
At FEHE - - - ND ND 2 [35]
WAL - - - ND ND 4 [35]
AT 3 34 3.19~12.56 4.97 0.04~0.29 0.12 5.48~32.45 17.03 [36]
AL K 10 0.49~3.46 1.35 ND~0.17 0.048 0.27~2.99 1.28 [27]
E K 5 1.43~4.34 2.09 0.027~0.28 0.15 0.76~11.41 7.58 [27]
W 2 A K 14 0.36~2.70 0.83 0.011~0.11 0.037 0.404~2.90 1.05 [27]

T RORBIRAN IR, ND R AR,
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F2 BHFRKEEE Pb. Zn FNi KE 5 HFE

Table 2 Concentration distribution characteristics of heavy metals (Pb. Zn and Ni) in surface water of Xinjiang area

N v Pb(pg/L) Zn(pg/L) Ni(pg/L) .
P ST Bt T
R ES ST 63 ND~81 45 8.7~47 28 - - [29]
LAWEERT) 10 0.07~0.33 0.18 4.71~24.34 12.55 8.79~14.95 11.86 [30]
R 5 5 e L1 1 0.012 0.012 2.05 2.05 15.32 15.32 [27]

L oy - 1 1 4 4 - - [31]
ARIR$UFFIT 1 0.003 0.003 0.34 0.34 17.66 17.66 [27]

5 e T 2 0.001 0.001 0.29~1.25 0.77 20.39~28.17 24.28 [27]

TR A7 1 0.004 0.004 0.544 0.544 13.59 13.59 [27]
M4 ] 1 0.001 0.001 5.40 5.40 30.97 30.97 [27]

R T I 7K PR 8 0.49~0.75 0.61 6.8~9 75 - - [32]
=R RIEV L 5 0.8~1.4 1.1 7~13 9 - - [33]

HhEIK - 5 5 - - - - [34]

LK 1 ND ND 1.58 1.58 8.05 8.05 [35]

5 VAR ) - 4 4 8 8 - - 35]

Aife FEE - 2 2 5 5 - - 35]

Ak - ND ND 4 4 - - [35]

TR A0 15 980 34 0.02~0.19 0.09 2.1~24.59 11.16 24.31~64.22 33.54 [36]
ALK 10 ND~0.227 0.034 0.085~4.9 1.01 5.38~31.34 15.96 [27]
E K 5 ND~0.003 0.001 1.42~3.89 2.62 26.94~91.88 50.85 [27]

I 555 iy 4 7K 14 ND~0.002 0.001 0.57~4.86 1.64 8.05~40.96 17.28 [27]
=3 HMEHFKEREEERETLCE KR
Table 3 Concentration range of surface water heavy metals in different areas of Xinjiang
Cr(ug/L) Cd(ug/L) Cu(pg/L) Pb(ug/L) Zn(pg/L) Ni(ug/L)
Kbl WPV W W W BEVE H W BEV H WS
(¥1H) (F1H) 1) (41E) (41E) (¥1H)
- 0.36~2.70 0.011~0.11 0.404~2.90 ND~0.002 0.57~4.86 8.05~40.96
(0.83) (0.037) (1.05) (0.001) (1.64) (17.28)
- 0.57~4.97 0.027~0.12 0.63~17.03 0.012~0.09 2.05~11.16 15.32~33.54
(1.69) (0.057) (3.27) (0.033) (4.79) (22.67)
- 0.50~59 ND~7.5 0.44~15 ND~45 0.17~28 8.05~50.85
(1.72) (0.11) (1.85) (0.09) 2.71) (19.2)
x4 HEBHBRKOHEEESERSHEE
Table 4 Content and distribution types of six heavy metals in surface water of Xinjiang area
Fo e/ ME YN JUA M PIREE7 i TR KA S v It
(ng/L) (ng/L) (ng/L) (ng/L) (WHO)(ug/L)
Cr 0.50 59 1.66 13.94 50 WEER
cd ND 75 0.11 2.08 3 WEER
Cu 0.44 17.03 1.90 4.64 2000 WEER
Pb ND 45 0.06 10.22 10 WEER
Zn 0.17 28 2.80 6.44 50 WEER

Ni 8.05 50.85 19.56 11.37 20 WHOERS
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Table 5 Toxicity data distribution characteristics of heavy metals on aquatic organisms

SO DO K 5 0 U AR o A A Y

) y WO T PrAt 2 SRR S B E " FESH
TR B W - ’ h nORMEEE e ERP
(ng/l) (ng/L) (ng/L) H (/L) FIbRHEZE (ng/L) SCHR
c 2k 38 32.3~168500 6906.16 50971.75 3.62 1.15 YIRS (37-41]
. _
Bk 13 10~40912 74136 11683.01 2.63 1.11 MHOIEZS
2k 17 15~28210 1987.35 8189.11 3.15 0.85 XHEOE A
Cd . T [38,42-47]
48 15 0.45~5803 25.06 1437.88 1.40 0.94 KAOERS
2k 24 20~28600 187.34 5671.37 220 0.63 XHEOE A
Cu . - [42,48-52]
5Pk 28 2~2860 19.52 526.59 1.16 0.61 KAE RS
ok 35 123~751570 8909.24 194260 3.76 1.21 FAERS
Pb N - [49,53-58]
ie4es 9 11~26944 328.39 8567.30 2.28 1.08 KAERS
. i 41 461~165000 8170.83 35185.77 3.85 0.70 XHE RS
Ni - [49,59-61]
e 17 6.60~818.93 44.61 220.68 1.53 0.63 XBUERS
i 38 118.95~46500 2956.46 11416.06 3.38 0.77 XHIES
7n o [57-58,62-65]
48 16 38~3200 379.59 982.55 2.51 0.60 KAOERS
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Fig.1 Cumulative distribution curves of exposure concentrations and acute and chronic toxicity for six metals
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Table 6 Fitting curve parameters, MOSy0f exposure concentrations and toxicity data

o Q0%NRKEEEE  10%X MR P KRR

D] A ) A
AR A Y (ng/L) K (ug/L) MOS,, Il %(%)
TR 3=0.9/1+exp(~4.72(x—0.06)) 0.97 33.44
Cr Sk y=8.27/1+exp(-0.67(x-8.23)) 0.99 51.30 1.53 9.95
P PERE I B y=1.17/1+exp(-0.9(x-3.27)) 0.93 4.40 0.13 15.40
TR y=0.91/1+exp(-2.91(x+1.19)) 0.98 3.55
Cd SRR y=1.29/1+exp(~1.44(x-3.76)) 0.99 109.65 30.92 9.40
P TR I =0.97/1+exp(~1.70(x—1.30)) 0.94 1.06 0.30 12.01
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B A At , 90&%&”&@%;@% 10’{/@@3"1%‘& ZAPME R KA
W (ng/L) Bl (ug/L) MOS;,  HAil (%)
TR L =0.92/1+exp(-3.49(x-0.15)) 0.96 21.38
Cu SRR =0.91/1+exp(~3.28(x-2.16)) 0.99 31.99 1.51 9.40
P LR B =0.93/1+exp(-3.74(x~1.16)) 0.99 3.92 0.18 24.80
TR L y=1.12/1+exp(-0.78(x+0.64)) 0.97 15.49
Pb Sk y=1.01/1+exp(~1.09(x—4.0)) 0.98 83.75 5.41 1.72
P R B =0.96/1+exp(~1.44(x-2.26)) 0.96 6.35 0.41 15.70
TR EE 3=0.94/1+exp(-7.42(x~1.26)) 0.97 48.88
Ni SRR y=1.13/1+exp(~1.90(x—4.09)) 0.99 696.45 14.25 6.08
2 P B H 3=0.91/1+exp(-2.79(x—1.47)) 0.98 532 0.11 98.25
TR y=1.16/1+exp(-2.17(x—0.64)) 0.99 16.14
Zn SRR y=1.59/1+exp(~1.16(x—4.23)) 0.97 85.96 5.33 0
P PE R y=1/1+exp(-2.26(x—2.58)) 0.98 39.81 247 0
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