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Environmental Geochemical Baseline of Heavy Metals in Soils of the Ili River

Basin and Pollution Evaluation

ZHAO Xin-ru', Telajin Nasier”, CHENG Yong-yi' ,ZHAN Jiang-yu', YANG Jian-hong'

(1. College of Resources and Environment, Southwest University, Chongging 400715, China; 2. Department of Agricultural
Engineering, 1li Vocational and Technological Institute, Ili 835000, China)

Abstract: Environmental geochemical baseline models of Cu, Zn, Pb, As, Hg were established by standardized method in the
chernozem, chestnut soil, sierozem and saline soil from the Ili river valley region. The theoretical baseline values were calculated.
Baseline factor pollution index evaluation method, environmental background value evaluation method and heavy metal cleanliness
evaluation method were used to compare soil pollution degrees. The baseline factor pollution index evaluation showed that As pollution
was the most prominent among the four typical types of soils within the river basin, with 7. 14% , 9.76% , 7. 50% of sampling points
in chernozem, chestnut soil and sierozem reached the heavy pollution, respectively. 7.32% of sampling points of chestnut soil reached
the permitted heavy metal Pb pollution index in the chestnut soil. The variation extent of As and Pb was the largest, indicating large
human disturbance. Environmental background value evaluation showed that As was the main pollution element, followed by Cu, Zn
and Pb. Heavy metal cleanliness evaluation showed that Cu, Zn and Pb were better than cleanliness level 2 and Hg was the of
cleanliness level 1 in all four types of soils. As showed moderate pollution in sierozem, and it was of cleanliness level 2 or better in
chermnozem, chestnut soil and saline-alkali soil. Comparing the three evaluation systems, the baseline factor pollution index evaluation
more comprehensively reflected the geochemical migration characteristics of elements and the soil formation processes, and the pollution
assessment could be specific to the sampling points. The environmental background value evaluation neglected the natural migration of
heavy metals and the deposition process in the soil since it was established on the regional background values. The main purpose of the
heavy metal cleanliness evaluation was to evaluate the safety degree of soil environment.

Key words:Ili River Basin; soil; heavy metal; environmental geochemical baseline ; pollution evaluation
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Table 1  Classification of pollution index grade

P; R TR Py R TS YRR
p;<l1 1 Tei5 4 Py<0.7 I s (%4
1<P,<2 if RS Y 0.7 <Py<1.0 il i TR 9 (R )
2<P;s3 I S 1.O<Py<2.0 i LEl EPC
P;>3 I\ L REE 2.0<Pys3.0 I\ CNEREES

Py >3.0 3 ERELS

1.4.2  HbBRAL2ZIELR H 15 e e Bak

i 2 A 0 A b BR Ak 2 S LR SR 10 ) 4
PRI F P T A B 16 M X )+ 3 T 4 g 75 etk
O ARZIE 5 T AR H M - 18 4 R s etk
DLVE A 285 5 Y SR g v, DG O v L
E T IX R Tl i XA 4 4 R S YT
. AWFRAEE LN IR0k 0 L L R 1R
P O AEE Rl b ) T 4 s AN T ik
W), He BTG P850 K (H R/, AT L EAR

Vi IR s B, b b s e i BRI SL R

MR 27 SRR IR -1 et B0k B UAE Tl g
—ANRE TS YRR AR BRI
1.4.3 THEE SRR IS SN

M\ HEIREE 2 4 A B 2 R AR 3 £ R
Ba AR RIWTRE S s 5 XS N L 4
R A5 o i G m v R R LR 3.

R2 SREH K, RN

Table 2 Classification of pollution index K; grade

N — K; E9 bR S
53y 4 DAY, InF 2 R, —
L1 S ek Ki<1.2 I PR
FEL P 15 Jera i 1.2<K,<1.5 I AR
K. = C./B, (5) 1.5<K;<2.0 Il ENEREE
> S YT Y . S’ Sz N B S . i Ve YL
KK RT3 @ TS Q8% €, o 3G g Ki>2.0 IV EER
®3 TEESEEREREB_HIFE / mg-kg™!
Table 3 Heavy metal environmental quality standard level 2/mg-kg ~!
- Al 4% pH {8534
REES [ F 4 ol FH Tolv A
R <5.5 5.5~6.5 6.5~7.5 >7.5 e AL AL
BIR 0.20 0.3 0.4 0.8 4.0 20 20
JER 35 30 25 20 50 70 70
S 50 50 50 50 300 600 600
e 150 150 200 200 300 500 500
BB 150 200 250 300 500 700 700




6 AR A - P AT Jol o S T i BB MR A~ SR W M TG Y 2395

2 ZR5itie

2.1 DAL R R BRI (S SRR

WRIGAK L), bR HEALTT IR S B oL &R M Bk
PR LA (4 G 2 AR iR (1E PET )
iR, ARSI AR FRE | bR o R N L T A
S O BERAL A G ERE X R 2 ; Q@7 E bR & &

IKPARXT R R, SZANIRSE /N 5 AR A T2 L BR
IBEAL S S5 BT L 3 MR AL M BT 5 FE LR A 5T
XRICEAMBL; @5 TNE. il , AT
VERNPREAL LR R4S L2845 LR A E 25 RACA
N0 AT EAF AR U o, b WU, 4
i A3 (2) AR A T RN G IOT R 1 LBk
WAL E FEAROR U3k 4.

F4 FRLETENEEERTRNMRUFEEERRELEE"

Table 4  Geochemical baseline models and baseline values of heavy metals in different types of soils
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Table 5 Nemerow pollution Index of heavy metals in different types of soils

P 5H R4S+ B4+ W5+ N
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P, Py ISYSEH P Py ISYSER P Py TGP R P Py 5G4
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Fig. 2 Distribution curves of the single factor pollution index of heavy metals in different types of soils
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Table 6 Environmental cleanliness of heavy metals in different types of soils in Ili River Basin/mg-kg~

1

WKE5 L pH >7.5

5+ pH>7.5

Mt pH 5.6 ~8.0 At pH>7.5

LR FH W FH I FH(E I T R
Cu 50.2 F =% 59.0 F =% 52.6 i F % 40.8 T2
Zn 79.5 e F =4 68.9 L1/ 62.7 i F =2 51.8 F =%
Pb 27.4 L7/ 22.8 L7/ 41.8 T =K 42.8 T =%
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Hg 0.0102 — 0.0113 —4 0.0126 —4 0. 008 61 —4
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