2018,37(10): 2142-2149 b A7 N S S - 2018410 H

Journal of Agro-Environment Science

By T - Eh AR, F2 S Bk stk - SEN, SR LR - SKICEE, A5 TFRRITR Ik A HH S O S0 RS e SOB R R KU PP D], Ak BRI AL
2£412, 2018, 37(10) : 2142-2149.
Ajigul Mamut, Mamattursun Eziz, Anwar Mohammad, et al. Assessment of trace element pollution of farmland soils in the oases along the lower reaches of the

Kaidu River and its potential health risks[J]. Journal of Agro—Environment Science, 2018, 37(10) : 2142-2149.

FRERA NN KR T ERE TR HE
K& R IXUR 3

MELEmW- LA, ARk RN, LREAR XK, b A AR F L'
(L BRI K MR 5 MR, 5 61K 8300543 2 BT EA ML T 2B, S 8ATF 830046)

8 OE PRI RN A FH 3R AR 98 A LA i M I As (Cd \Cr . Cu Ni . Pb il Zn 1 5 2t , F FH b SR AR 48 (1,.. ) PF
Mg I 4635 G K-, SR US EPA {52 JXURS: PE A AR 564 ) - 30 0 28 75 e A VB A fi e IXUBS R A T 9P A o 4 SR R 9 XA
M A= 392p Zn B IUERRETS Y, Cd 5 Ph BV TS YL, As \Cr Cu 5 Ni ZHT5 Y83 WFSE XA I 48 7 Rl DL 2 7E 3 Rl %
AR AL A T AR R 20 KU 3 (HQ ) IR BN /MK K R HQw>HQ W >HQ>HQ (> HQ o >HQ>HQ, s HQ 55 T8 AR A1 30 XU 15 54
(HD¥/NF 1,8 F T 332 KU KO S oo 28 6 LB IS /N LN o As BT C AE 3 I B8 82 i 42 T B R L3 11 B0 35008 XS 4
B CRWK T CRao CR5 BEURIARHE AL (TCR) $4/ T 107, J8 T AJ 42252 RS K ST 5 St o0 28 0] JL 3 18 V5 7 3800 IXURS: % e T AN o
FFE XA HH -3 As  Cr 55 Ph SR fi 32 28 1V 7 3500 IXURS: R 7, As 2t 22 8 1) V8 1 3800 XU TR 7

KRR AR HH 98 T TR 5 (R R XU s 0 5 43

RENHEE:X8204  XEAREF:A  XEHS:1672-2043(2018)10-2142-08  doi:10.11654/jaes.2018-0055

Assessment of trace element pollution of farmland soils in the oases along the lower reaches of the Kaidu River
and its potential health risks

Ajigul Mamut', Mamattursun Eziz'", Anwar Mohammad®, Dilshat Ismayil'

(1.College of Geographical Science and Tourism, Xinjiang Normal University, Urumqi 830054, China; 2.College of Chemistry and Chemical
Engineering, Xinjiang University, Urumqi 830046, China)

Abstract: From the oases along the lower reaches of the Kaidu River, 98 farmland soil samples were collected, and their concentrations of
As, Cd, Cr, Cu, Ni, Pb, and Zn were determined. The contamination level of trace elements of the farmland soils was analyzed based on the
Geoaccumulation Index (/,,), and the risk to human health was assessed using the US EPA Health Risk Assessment Model. The results ob-
tained indicated that the average contents of Zn in the farmland soils fell in the light contamination range; Cd and Pb fell in the slight con-
tamination range while As, Cr, Cu, and Ni fell in the no contamination range. The average noncarcinogenic risk quotient (H(Q)) value for each
trace element in the farmland soils, was as follows : HQu>HQ\>HQ>HQc>HQ.>HQx>H(Q,,. The H(Q and noncarcinogenic risk index (HI)
were lower than 1, which within the limit of acceptable risk. The HI values of trace elements in the farmland soils were lower for children
than for adults. The individual carcinogenic health risk index (CR) of As, via three exposure pathways for both adults and children, was
higher than that of Pb. The CR and total carcinogenic health risk index (TCR) values were lower than 107, which means that they are within
the limit of acceptable risk, and the TCR values of trace elements for children were higher than those for adults. As, Cr, and Pb were the
main noncarcinogenic risk factors, whereas As was the main carcinogenic risk factor for farmland soils of the study area.
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Figure 1 The location of study area and sampling points
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Table 1 The parameter for health risk assessment of trace elements in soil

A Values

Z 4 Parameters YIRS A Physical significance and units

S Sources

A Adults JL# Children

IngR T8 H A /mg - d”! 100 200 EPA
InhR I A% fm+ 4 20 7.65 EPA
CF Hedf Z B kg mg! 1x107 1x10° EPA
EF R EEINRE 2! 350 350 EPA
ED SRR/ 24 6 EPA
SA T 5 R T R m? 0.153 0.086 EPA
SL T R R B Umg - em - d” 0.49 0.65 EPA
ABS B IR PR/ i 4 0.001 0.001 EPA
PEF TRAHE N F/m® - kg™ 1.36x10° 1.36X10° EPA
BW A kg 56.8 15.9 S HR[28]
AT, SEH R R R )/ EDx365 (|25 ) 8760 EDx365 (3 ) 8760 EPA
AT. -4 S i) B 5 ] /d 70x365 (¥ ) 25550 70x365 (8% ) 25550 EPA
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Table 2 References dose(RfD) for non—carcinogen trace elements and slope factors (SF) for carcinogen trace elements

) RfD/mg-kg+d" SF/kg-d-mg’
JLZ Elements
Z T Tngest MEUZI A Inhale R BR4%fiE Dermal 28 T4 A Ingest MR A Tnhale B k4% it Dermal
As 0.000 3 0.300 0.000 123 1.5 15.1 3.66
Cd 0.001 0.001 0.000 01 0.38 0.38 —
Cr 0.003 0.000 028 6 0.003 — — —
Cu 0.040 0.040 0.012 — — —
Ni 0.02 0.020 6 0.005 40 — — —
Pbh 0.003 5 0.003 52 0.000 525 — — —
Zn 0.300 0.300 0.060 — — —

R3 PARAXKEALTEMEBETESE

Table 3 Contents of trace elements in farmland soils of the study area

JLE RMEMIn/ e R{EMax/  EE Mean/  FRéEZSLD/ W) W i SRR B Background [ ZARIE National
Elements mg-kg” mg-kg! mg-kg! mg-kg” Skewness  Kurlosis cv value/mg-kg™! standard/mg- kg™
As 0.52 3.09 1.35 0.63 0.32 3.74 0.47 9.09 25
cd 0.11 0.69 0.21 0.08 1.20 4.04 0.38 0.12 0.6
Cr 33.68 87.22 52.17 9.81 1.22 4.92 0.19 39.60 250
Cu 15.91 54.53 30.61 6.01 0.79 4.82 0.20 35.80 100
Ni 19.45 53.25 35.85 5.76 0.23 3.37 0.16 26.40 60
Ph 0.99 88.44 45.88 25.29 -0.30 1.74 0.55 13.50 350
Zn 3.66 5.78 4.36 0.32 1.74 8.41 0.07 16.18 300

ARG PR RE 1 S (RN R 5K - BE R T A1) (GB15618—1995) H i TT 4 bmifk (pH>7.5) .
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Table 4 Statistics of I, of trace elements in farmland soils of the study area

JL# Elements As Cd Cr Cu Ni Ph Zn
$5e/IME Min -4.7 -0.71 -0.82 -1.47 -1.03 -4.35 0.63
FRAH Max 2.23 1.94 0.55 0.45 0.43 2.13 5.07

P51 Mean -1.55 0.13 -0.21 -0.80 -0.15 0.72 1.72

15495 Pollution level RG] LEE LR i RG] L s

x5 ARXKHELEHETREBERE L

Table 5 Non—carcinogenic risk index of trace elements in farmland soils of the study area

T S HQ.., HQ.u. HQuem HQ HI
Elements j A Adults JL# Children i A Adults JL# Children A% A Adults JL# Children A A Adults JL# Children A A Adults JL# Children
As  273E-02  4.88E-02  4.02E-09  1.37E-09  5.00E-02  3.33E-02  7.73E-02  8.21E-02 0.306 0.297
Cd  3.52E-04 6.28E-04  5.17E-08  1.77E-08  2.64E-02  1.76E-02  2.68E-02  1.82E-02
Cr  293E-02 523E-02  4.52E-04  1.54E-04  2.19E-02  1.46E-02  5.16E-02  6.71E-02
Ni 1.338-03  2.38E-03  1.96E-07  6.68E-08  3.32E-03  221E-03  4.65E-03  4.59E-03
Cu  3.06E-03  547E-03  4.37E-07  1.49E-07  8.50E-03  5.66E-03  1.16E-02  1.11E-02
Pb  217E-02  3.88E-02  320E-06  1.09E-06  1.09E-01  7.23E-02  1.31E-01  1.11E-01
Zn  5.62E-04  1.00E-03  827E-08  2.83E-08  2.11E-03  1.40E-03  2.67E-03  2.40E-03
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Figure 2 Spatial distribution of HI of trace elements in farmland soils of the study area
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Table 6 Carcinogenic risk index of trace elements in farmland soils of the study area

i CR., CRu, CRim CR TCR

Elements i A Adults JLF Children Ji{ A\ Adults JLF Children J{A Adults JL# Children A A Adults JL# Children A{ A Adults JL# Children
As  421E-06  7.53E-06  6.24E-09  2.13E-09  7.71E-06  5.13E-06  1.19E-05  127E-05  1.27E-05  1.40E-05
Cd  736E-07 131E-06  1.12E-10  3.82E-11 — — 7.36E-07  1.31E-06
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Figure 3 Spatial distribution of TCR of trace elements in farmland soils of the study area
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