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Fig. 1 Map of soil sampling
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I3 FH % 3 Kriging(ArcGIS 10.4) #1725 4 {H 4047 . % HI SPSS19.0 Al R3.4.3 X $u i #4748 314>
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WFE X 1358 pH Jy 7.64~8.91, EC N 77.3~1 402 uS-ecm™', A HLF K 14.7~32.5 g-kg !, XA
TR X A+ HEILARFEAEPT, MR X RS R R SHMR S GRS g Rk 1
o TIEE 4 JE As(1.7~1 730 mg-kg ") Al Cu(3.4~1 809 mgkg ) & AR K, R ALK K
114% F1 172%. WF5E1X 135 As I Cu M AR5 53014 88% F138%; Zn 5 Cd e/ HUS i A BRI,
B R 535 R 24% F1 6%, 1 Mn 8 T SELAT LB R 49%. 48 Mn, As. Cu 557 & & &1
PR, 5k 8.94, 4.51 M3.95mgkg'; £3E Cu. Pb. Zn. Co Fl As HIR IS S RAERF R
B, 0 9H 274% . 208% . 169% . 137% F1131%; A FI5 Y8 BOFEM WoR, As Al Cu 75 44 K
W 5 e, G XU 8 AL 70 331 O 41.9 1 8285 As(431) BT 16 AR A5 KU 18 B ok, U Cd(107) Fil
Cu(42.6); 1M Mn i RAC RS 580 K, J 22.1%, Hk K As #1 Cd, 235918 16.5% 1 13.1%. % I
firik, 5 £ 48 As, Cu. CdFl Mn A6 —E 15 J X, As Fll Cu sz N RIGShsem, JEAE7E B3
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Table 1 Statistical analysis of total and weak acid soluble fraction of heavy metals in soils

Eoiis BRI GIREe
HEJE . - N
iz (P {EpRE AR kR BRI TISYSRE SRR PR AR Freac
E)(mgkg) BB % (P)FIME (E)F3ME E)(mgkg")  BE% F{E%

Mn 6914113 16 49 1.00 1.01 150+54.1 36.1 22.1
Co 1913.1 69 0 1.19 6.11 0.123+0.169 137 0.477
Ni 35+19.1 54 0 1.00 6.82 0.811+1.02 126 1.99
Cu 221381 172 38 8.28 42.6 43£11.9 274 0.77
Zn 136£95.4 70 6 1.98 2.03 3.46+5.85 169 1.65
As 469+535 114 88 419 431 28.6:37.6 131 16.5
cd 0.4+0.285 71 24 333 107 0.051+0.032 62.7 13.1
Pb 31.1+30.7 98 0 1.60 8.24 0.273+0.576 208 0.703

T RS HAR M A HOUR B TEARE(GB 15618-2018), JLrATMnii bR 2% Bt - HOT R R,

22 TEELSEEVENM

N ArcGIS 25 [ 4 TS H 2 ] T+ 3R & B S5 IR T IA A mas o A [, g5 R anl&l 2 s .
R 5T X 4 e T 4 J8 55 1R T A A4S & i 25 ) o0 A 4% SRy S R e o 2L, AR Ak ik, medin e in
XA A X3 i, BRI —E FE B e IR AR . b 3 Co. Cu MIN S5 R A A& &
FEEIX E AP A X R R E X, G 2(a)~(d) i . 13 Pb 55 n] % 25 & &
o (B X F2 B AR R AR DX RS A P A USOR r BREEE AN E] 2(h) BT R . B8 Mn. Zn., As Fl Cd 55 & T
VS B i e (E X R AR R AR TIR X R 10 PG A ISR B R R L R D X SRR, R 2(D~(g)
iR

HE— W 15 Mn, Cd. As fl Cu A RIE S AAERE, 558K 3 R, 590 T ES T &
FE 1) AN K 20 /MK U A Mn>Cd>As>Cu(CF M) . AR BT 07, 6] — Fl 4 J B4 55 R mT 5 285 BT o5 LU 491
SHMAR, Mn7Em . CufERi . As 78 FA 1 ¥ H B K E B4 A, 11 Cd #EAS [7] X 38 22 5%
AN T TR A 55 R TR A T LARE AR ) BRI T, XA fe RPN, Bk, 1 Mn AR
T Cd. As fl Cu XYM fEFE R R TR S TE R b — Bt ke, (HRE% pH Al Eh %511
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Fig. 2 Spatial distribution of weak acid soluble fraction of heavy metals in soils
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Fig. 4 Potential ecological risk and RAC risk index of heavy metals in soils
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Abstract The mining activities bring heavy environmental loads on functions and structures of soil system.
Ecological risk assessment is the prerequisite for pollution prevention and sustainable exploitation of resources.
It provides a scientific basis for local government departments to carry out comprehensive management
planning. Based on potential ecological and risk assessment code (RAC), redundancy and spatial analysis, and
other methods, the bioavailability and ecological risk of soil heavy metals in a mining area in Xinjiang were
visualized. The results showed that the exceeding standard rates of As, Cu, Mn and Cd in tested soil were 88%,
38%, 49% and 24%, respectively. The high-concentration zone for weak acid soluble fraction of Mn, Zn, As and
Cd was mainly concentrated in the tailing dump and arsenic collection chamber area. The evaluation by single
factor pollution index showed that the accumulation of As and Cu in local soil was serious. Potential ecological
risk assessment indicated that As, Cd, Cu had high ecological risks, while all samples of Mn had low ecological
risk. The results determined by risk assessment code (RAC) further presented the high potential transfer risk for
Mn and Cd in soils. The redundancy analysis indicated that the spatial heterogeneity was the key reason leading
to different weak acid soluble fraction of heavy metals in soils. Soil pH and weak acid soluble fraction are two
major factors affecting the potential ecological risk index (RI) of heavy metals in soils. The combination of
comprehensive risk assessment and multi-scale analysis could improve the accuracy of regional ecological risk
assessment.

Keywords mining area; soils; heavy metal pollution; risk assessment code; bioavailability; ecological risk





