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Analysis and Assessment on the Heavy Metals Pollution in Vegetable Soil Around the Transportation Skeleton

Line in Molybdenum Ore Areas
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Abstract: The heavy metals pollution in vegetable soil around the transportation skeleton line in molybdenum ore areas was investigated. 180
soil samples were collected and treated with HNO,-HF-HCIO,, then the contents of Mo, Pb, As, Hg, Cr, Cd, Zn, Cu and Ni were determined

by ICP-OES and assessed systematically, and the contents of heavy metals in underground water of vegetable field were also determined. Be—
sides, forms of the heavy metals were analyzed. The results indicted that the soil belonged to polymetallic compound pollution in which Cd

and Hg were the most serious pollutants. The pollution was the heaviest in vegetable soil that was 0~50 m apart from the transportation line,

with Nemerow index 17.35. We found that the Nemerow index reduced with the increase of the distance. The forms of Cd, Cr, Cu, Ni and Zn

in 0~50 m vegetable field showed: residual fraction>organic fraction>oxidizable fraction>acid extractable fraction, but for As, Hg, Mo and Pb,

organic fraction>residual fraction>oxidizable fraction>acid extractable fraction. Forms of heavy metals in 50~100 m vegetable field were
residual fraction>organic fraction>oxidizable fraction>acid extractable fraction, while, in 100~150 m vegetable field, the residual fraction>or

ganic fraction>oxidizable fraction>acid extractable fraction. Oxidizable fraction of Hg and Cd was higher.
Keywords: mine; vegetable soil; Nemerow index; heavy metal forms
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1.1 TEHRRRE

HE AR A # S S TR X sC il i i T
LM+ SRAERT IRl 2006 4 4 J1 28 H it
A LA 180 A, SR A& AT s, A1 A BE 1200
m, o 150 m, AR B TR, JEORAE SN 3
%:(1)0~50 m; (2)50~100 m; (3)100~150 m, %%
FES 38007 th 2 ORI AT, REE A JZ (Bt
2, R 0~20 cm) 45
1.2 TIEHAETALE

(L) FEA 3 XTI BE 1, 3 51l 10 BT 20 H
SERL 0 CRAE 25 P, VO o0 v R BG4y A — 2 3
FAOHARBTES , 1 100 H ¥R FE 48 m i,
SR FHELASE 150 2 -39 pH {H,

(2)FEA +-435) 100 H ¥R fE W AL 2 . FR
1 0.100 0 g #£ih TR UG I SR, i 5 mL
HNO;, 10 mL HF .12 mL HCIO, 7EfH IR IR 7 N Nk &
U E R G, A 10 mL 1:1 HNO,, {R IR iz
fift)5 , #5 A 50 mL 25 i e 2 AR E

(3)45—# , #+#F 1.000 0 g, Jf§ 40 mLO.1 mol -L*
HOAC 7E 20 °C F ¥ 16 h IR BUR v $RBUCS L &K 46
=, BRATHRBGS TR SR EUE A5 A1 40 mL 0.5
mol-L £k FRF2 ehn 0.05 mol-LHNO; & 20 °C R #i&
i 16 h R A G EICER 58 =2  1Esh PR I
Ja EEYI R, i H0,(pH A 2~3)10 mL 7£ 20 °CF ik
B 1hJE, i E 85 °C(1 h), i 10 mLH,0,, 4L 7
85 CFh# 1 h, )5 /A 50 mLpH &y 2 f) 1 mol-L*
FEIR PR 16 h JREUCE LA A AL R, BRADITE
TSRS 3 PRI SR 22 B A,

(4) FEHUY) 42 T8 Ju 2R 1 ] ICP-OES (Vari-
an vistampx) I 5E .
1.3 HTKERMFE

FE T2 S LA 5 A1 R KR KRR
EIRIRA AT ICP-OES Mg L F /K B4 Ji 1,
1.4 M FE
1.4.1 FI5 YR BTN

DL PRI 5 Y A SEME S PEA AR AR L L
(B AMEEC, VAR S 3z s Yo i Ts Ye it i

Pi=Ci/Si
S Pi R RS Y TS Y s E Ci S IS
WePE ; Si M HIEMARIE, — I Pi<1 HRTGYE Pi>1 N

Ci5 e, 1<Pi<2 W25 Y 2<Pi<3 N5 YL,
Pi>3 S AEI5 Y, Pi R AZ B 1) T5 YLl ™ 8
1.4.2 ZIRFLEATRBOTN L

BRI Z R E S E s Y, i 44585
PPN Z 0 FHEE AT BRI T i AP LR B4R
BINE DA Z R, — R A2 (N.C.Nemerow) 5 4%
PATE L AIRED,

PN=V/ [(maxPi )2 (Pi)7/2
. PNy 3875 YL 25 A 48 5 maxPi Sy 35 YLl
R KI5 e o346 55 PR A5 15 Yo PR B AR -3
A

LEATS YRR PR L2 19,
1.5 kR

K FH A HERA S T AR I (GB 15618 -95)9rH (Y — 4%
FRUEVE PP bR, W32 2, AR A B 75 et B0k
A BRI TP, 3 st o i JCAR 9 o
Bl | 1T HAR S A AR PEAR o, O A AR K
PEIEVEF , A SO HE A M AR 5 e o

2 SWMETMER

W i 5 L3 2 ICP-OES #EAT I E 5, R
EXCEL 3K 1430, B X A48 i T 4R Rl il 3
+- A JE U R R E MO AE R LR 3~3 5,

X ASilis iy T2 i 0~50 m i + 3 d 4 )8
Y E NI R LR G840 17.35, A As 5 Pb 5
YROUE T 2% 2%, (H51ZHIX A Ph -1y 5
(11.05 mg-kg?) #H % Pb (& B st i T 5
H, FEREFR RS, Cd.Cr.Cu Ni Zn &

xR 1 TESETRENS RirE
Table 1 The classification standard for the soil studied

HRIES A% 15 Y 5 YK
PN<0.7 1 Ghs ik
0.7<PN<1 2 e ] W T
I<PN<2 3 USEE e e N (5] RE2EEY
2<PN<3 4 BENCE G wt I (e CLZ B vG G
PN>3 5 WG 1B CZ P E 5 Y

x 2 TEBEETENITFNIRAE
Table 2 Heavy metal assessment standard for soil

RIS T bRt (GB15618-1995)/mg - kg™t

E4)E As Cd Cr Cu Hg Ni Pb Zn
pH<<6.5 40 03 150 50 0.3 40 250 200
65<pH<75 30 03 200 100 05 50 300 250
pH>75 25 06 250 200 1.0 60 350 300
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Table 3 Heavy metal contents and assessments in 0~50 m vegetable field (mg-kg™)
R As Cd Cr Cu Hg Mo Ni Pb Zn
pH 7.09
Sy 42952 5.226 1676.78 484.41 11.284 213.437 934.092 55.223 1203.57
[PEIE S ND ND ND 0.0406 1.3296 10.8339 0.1824 0.3815 0.724
AHEEES 0.0035 ND 0.9545 0.1695 09416 18,708 9 0.2016 12126 1 125455
UL ES 27125 11395 3.8085 6.655 6.908 8 161598 5 2.136 29.764 7 16.108
BARA 15792 4.0865 1672.015 4775445 21040 222901 931.56 6 12.950 7 1174.19
Pi 01432 17.42 8.3839 48440 225680 — 18.681 8 0.1841 48143
PN 17.35
15 YK G Y
TE:ND g ARAGH
% 4 50~100 m it +IEHE L BRSLERITM(Mg-kg?)
Table 4 Heavy metal contents and assessments in 50~100 m vegetable field (mg-kg™)
EeE As cd cr Cu Hg Mo Ni Pb zZn
pH 7.26
B 3.556 2.9407 230.559 265.496 6.096 140.828 85.295 43.976 151.97
RTINS ND 0.0028 50.2180 8.150 1 1.02 0.090 2 17.406 9 0.094 8 1.9551
Fadia s ND 0.004 2 46.369 4 11.2791 1.016 5 0.719 20.1530 6.456 4 44627 1
TGS 1.0185 15435 228522 24.462 2 1.054 7.905 7.3255 10.817 2 51.498 3
BARE 25375 1.390 2 111.118 7 2215997 3.0055 132.1138 40.406 1 26.607 6 53.8832
Pi 01185  9.8023 1.1530 2.6550 121920 — 1.7059 0.146 6 0.607 9
PN 8.98
15 Q7K PG Y
TE:ND g ARAGH
%5 100~150 m 3Eith T TR EHEEEBRITFM (g kg™
Table 5 Heavy metal contents and assessments in 100~150 m vegetable field (mg-kg™)
LR As cd Cr Cu Hg Mo Ni Pb zZn
pH 7.37
B 1.089 0.8976 105.628 4 30642 4 1553 4 114.1885 455734 32,6392 96.359 4
RTINS ND ND ND ND 0.379 04579 ND 0 05586
Aok ND ND 0.006 6 02388 0.206 4 2.985 ND 4.48 6.093
ThldiESs 03252 01776 06818 10788 03808 80.574 0.091 2 26268 33268
BARA 0.7638 0.72 104.94 383248 05872 301715 454822 255324 86.381
Pi 0.0363 0.992 05281 0.396 4 31068 — 09115 01088 03854
PN 2.27
15 YK g e

4 ND R H

BRI . BRRESAHE GBS A4S
B ST ATHEIS . As Hg Mo Pb & ik B o)
AW BN A BLAS & B> FR B> AL G >R AT
SRS, o Hy BR rT 3R IBUSS LA B2  TER A
0~50 m ¥ il A A T 93801% pH SRAI, S5 H 43 )8 P R &
A AN RO S iR 3 L SR RR AL, A o 4
TS YL« BT IX A A LR R E R A, R IR
TR A AR LR BRI 4 5 F T ok T eI T
AHARAZ T ;B B BRI T S AR LU
125 i R A3 v R PR R 2 PR A BB LB AT i
ARERIR IR R

50~100 m i 3T 4 @5 Y, MR 45
A165%08.98, As Pb & Zn 15 YIRS T e 2%+
BERY Cr Ni V5 YL B R 5 gy ;Cu Ry rh BTG g
Cd.Hg mEI5Y:, HERIFLE M RKECH 5 R
B>A LA DSAMLE GASIR T HBGES, Cd M AL
LEGASHRARDS 5 0~50 m b A i 4 R
SRS TR, JTHIE Cr.zn Ni S TN
WIS, UL EAE 3 FOTER FTRERIE T48 M i B |
B s A LR IR A

100~150 m S+ e d 4 @ V5 YL oA rh S E,
W o GTedh 2.27, 1IR3 Hy - Eisgy, &
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& S P EETE S AT N . SRS LS
BASEIGS G ASIR TGS, Hy MR nT RIS > A
&5 53 Mo A MLLE A ASTRAA Pb . Zn N4 Lk
SEERSHEILE A, X0 X R KT 2B (0L
3 6), 15 YL N K G St T e A H IR AR
154, 100~150 m Yo [H N & A Jm W E S 0~
100 m i FEIAH Ebd TR 2, R A A8l i ol + 3
4 J@ 15 YL 10 DK R B s, {2 Hg .Cd Bis
e BT, vl RES Tl ai 2 it FH LA B YRR
P A 2,

3 kRt

% 3~F£ 5 nLIAE N, FH RS i
P G bR X SR AT Xz T2 S i et SRR
LRGP AT i Sz B T EHAR I
BATEY NP A1 B0, 7RI E T4 0~50
m Y8 [ N B 5515 %k 17.35, 76 #E 25 T4k 50~100 m

* 6 XHFAMTKkIEEETESE(MY-LY
Table 6 Heavy metal contents in the underground water of
vegetable field(mg-L™)

As Cd Cr Cu Hg Mo Ni Pb Zn
0.002 0.000 0.000 0.073 0.034 13216 0.001 0.030 0529
x7 BEARBTLIEABR B TERELZE (Mg kg?) ™

Table 7 Background values of Huludao soils (A-horizon)(mg-kg™)

JCH Cd Cr Cu Ni Pb Zn

Bn 0.16 61.36 20.48 17.84 11.05 20.48

T I AR LA 1551 8.98, 7R 25 T8 100~150 m §iE
Bl A 5 255555 2.27 . Mo &5 R R Ae bR, BB £
B AR A R TR A BT Y R N R TS
FEESRIOVER e b 48 & s T2k
SRR B R I« S, e G R T YA
Wit IR 32 iy 8 A B ot T e ik, {HL 7 100~150
m I S 38 Cd Hg B T5 gL A74 Al fig
55 BT PRI S A 25 2 ¢

T A R A2 AT, S
GRS P A — S A 45 B S 1
¥y MmZ s, nPEAE 0-50m 32 A 5 FE Y
4R AR AEGEHETY 4 .Cd Cr . Cu Ni Zn S
HEEIE AT N TR AR TS B W B ESEM B>
FRFTHRIRAS . As Hg Mo Pb i th k24 T8 25 43 41 )
RINB WL G ESIRARSSE LGSR T 2
A, Hi Hy R AT RS S S 45 6 28, TG F N

T30 pH FAI%, SN TE 48 Rl RE & AR EARFE A 50~
100 m i [l N S b 1= 38 rp 1 4 B 1 A AR B SN T
BHLEEA, 5 0~50 m 3+ LR S A TR
i 2 I TR, 100~150 m Y5 FEl N 3 s 4 R vk
J& 5 50~100 m &% 50~100 m G FEAH LR FREi £, 15
YLy nl fig B IE T 15 HE KAk 22 A 25 it F LA K 9B
R A1

S+ E S B ER RS T BRI T
A BAL, BRI BCS S R 1Egs 555, A R
AR Sl PE AN WA R | B 4 B B R A
FIR, T 25 AN T AL, 7R IR B T4 A 5l
Ik R B FARAEY

SE .
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