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Appraisal and Analysis of Soil Heavy Metal Pollution of Typical Black Soil Region in the Northeast of China
WANG Su et al
Abstract According to the typical black soil region in the northeast of China, with the heavy metal of black soil in Heilongjiang Province as

(Rural Energy Institute of Heilongjiang Academy of Agricultural Sciences, Harbin, Heilongjiang 150086 )

the research object, through the stationing sampling, testing analysis, the pollution status was studied and pollution evaluation was conducted.
The results showed that: the average content of As, Cd, Co, Cr, Hg, Ni, Pb in black soil are all below the national soil background value.
The relatively higher values mainly in Shuangyashan, Jixi, Jamusi belong to Songnen Plain region, other areas only individual element of heavy
metal content was relatively higher. The average single factor pollution index was less than 1, indicating no pollution. Nemerow comprehensive
pollution evaluation method was adopted for evaluating sample pollution. It was found that 6 samples exceeding the standard, with exceeding
rate 0.9% . The exceeding samples were mainly affected by Ni, Hg, Cd. For the typical black soil region, exploitation resources of mineral is
the primary cause of soil environment pollution, in addition, improper use of pesticide and fertilizer, solid waste and sewage of industrial pro-
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duction, also are important factors for affecting black soil environmental quality.

Key words Black soil; Heavy metal; Pollution; Appraisal

Bt 2 Pt 43 R ST AL S R A bR R I S
BV R A A 7 AR 2% BR 045 7 4 T oF - SRR B Y
B fEE e E Y [, T 4 T i AR R
WKL SEVE P A BRI Rk IR 20 1 S8 e Rk A
KA, TS (R KRR FRBE T (9 TG 5 o XA P4
A i

e 4R I e B IR, B, 7 — B AR T
KB B AL, V5 Y 5 S T R VR I A e e e R
A TS BRI S Taylor™ BFFE M, i T 1 4 1
WA BEIE, 2 4E 5 Cd & iH4 75 T 0. 46 mg/kg, Teixeira
2LV oL X TR I AR VLR B Th B B A R Y R
B BT TIPSR 5 1% X Cu Fe Ni \Pb I Zn 355, TR E—
2z AR AL S X HEREAT DR ST, 45 SR Wk T+
s gerh Cd Hg =& K1 0 ~20 em +/252 Pb
RN 5w R SR 15 Y O IR R S
HERL A BT AT A

S AL PRGSO R L, 500
FELARIE S AR =R X — i BRI
AT IR E R AR, R A E T AR SR S, #E
g PR AR F Ay B TR 31.23% , HL - HEIR R )

TEREN EE(1984-), B, BRI REA,EIFLR, ML, A
FETF AR LI RACH F @A, x AR, 8 AT
TR, L, ANFE T H AR F @67, E-mail: liujiel 677
@126. com,,

Wi EHH# 2013-03-10

LRWEZEMN, TR, FHENE X R GRS &+
BEFLBRIE R 3 TEARAE 5 YR A I T 5L U
WFgE T A AR L R B X, LR T A SR
HEJE ARG 38 AR SCREE K AT, 5T HS e R
AR, ATV G 1T, LA B 5 AH ¢ 38 Wi Fn v ey B4
SRRk =R

1 #REF*

1.1 HRRE  BIpyra B4 X 3 5 A6 AE R T TR
VTP HIX , FE MR 1 e SR PR A SRR X, A1 1R a5
7 450 A~ A s R (T B BEAIL L o e B B R GEBEMLAH 25 &
(795, R GPS e, RAEFE M FRE + RAERE —
0 ~20 em,, Sk G A B 21 FNTA H0 AE R IR HUE 16 6 47 I
g S e = 4 SR S N TR0 AN G R o N FE 5117 e e B
SRR LRI AR 2R A E S BRHE  ET 4 C R
fFo RAEI TR BAE 5 — I [B) X B i 2B A7 2 1 250, Al
SERC S (LG 3SR+ R FHISRIAE) | DIE H S XHRE
nniE TR Z

1.2 H&FE5HH FERTEHHERCE TR,
AL 2 ~3 em W2, K XS RS i 81 7E A LB S AL R
e BHSh, I R DR R R A, FERE SN TR AT, T
AP BT A 100,50, 10 g FF5, 33 FL 4% 20,60 Fi1 200
mm JE S0, 3 A S R,

Z R HEABE T ARE) (GB 15618 ) 38 W /A7 77
1, %7 As Cd Co.Cr .Hg Ni . Pb 7 Fj BT 5 4 J@i V5 YL W it 47
KA o B AN TR] BB bR o T TR 2, AR i 25/ 25 2
ANUh A IR Tk AR W 1,



41 % 10 31 I R4 ARBAZIRIMEFLRFLIKFNSE S 4351
®1 TEESBRERNIHFE EHKTEETSE,
Lol = — =
I;‘ : R i e ey #3 BHIHBESETEAR
el = = 02 AR i S
As N, —H,SO, ~HCI-NaBH,  JDGBE AEBMEERT g M BAH PRSI R RE RS
K SOt 2}; liﬁgfiﬁ i e L L AN ARG
Cd Tk -H,0, 5L P R I
i EAATN AZ 3.50 29.00 8.53 2.36 0.28 1.79 12.88
Co Tk -HCO, BT KA T C 0.02 4.10 0.10 0.19 1.85 20.37 426.45
Y SR Co 5.10  36.00 11.77 3.11 0.26 2.30 10.95
Cr  HF-HCIO, - HNO, BEROE R T I Sy Cr 31,10 353.10 59.45 17.91  0.30 10.00 160.91
i TR Hg 0.00 5.3¢  0.05 0.25 4.86 20.55 431.22
Hg  V,0, - HNO, - H,50, - SnCl - JU5R{X Ve JEF ° ' ' ' ' ' ' '
H,0 Ni 12.10  88.60 26.04 5.38 0.21 3.80  40.33
Ni  Fsk -HClO, Pb 14.30  30.90 21.29 2.45 0.12 0.80 1.45

JETIRBOE KO R T Wl
Y Stk

Pb Kk -H,0, - H,PO, B0 17 % 0 5T U
B SO

g

L3 SR SARAE S RER AR 4 BT IS, R
SPSS19. 0, Excle2003 SEHPEAPHARIEITHIL. 5T A
7RI A T35 A B RIS (Nemerow) 254515 e
SR, R R TS Y BT S A RN
c
Sip
S, P, T e BT B €, R A o
PRI S, AT .

HRAREITHS B AN, P I e 075 S i 5
490, P, <1 KRR 1 < P, <2 WERIETERS2 <P, <5
WSS, P, > 5 RIS Y P K, W H0G 15 e ik
s

LU AR R AR T TR SR E S
TRILIRIE RIS . SR P (Nemerow) & 415 Yt
Bk TR0 R R (R 2) . B AR S
S 5T 5 1495 S B0 1075 e X 5
BB, P TS SRk AR

PN:N/(max P,.); +(P)?

K, PN R BTG RAG TG P, a5 R RAs B AR
I s maxP, S5 Y IR R TG AR R
®2 TENETRATFRMINS RiRE
Wty

i

Pipz

] —— TE YL

I  PN<0.7 T (F4)

I 0.7<PN<1.0 %3 (&R )

Ml 1.0<PN<2.0 RBEEYCSPBTRETE Y E M EY IR 4
IV 2.0<PN<3.0 EEGY( EHAEDTSIIE)

V  PN>3.0 TG G (HIEMEYIS )

2 ER545%H

21 TIREERESE ZUAMFMEHMONTETE As,
Cd,Co Cr Hg NiPb 7 F 5 4 Ja o 37 A8 b A9 7 i SR oG
Bl (%3) .

TR -L T W], LR SR IR AR D 2 AT B
e, BEA B ORFE A AR R m P, BRI R R A G

70 S FRAOT SR S A AR TP AR T A SRR
AR R RBGEKR, A 2 2SN R . TR P& oT R A
B RZBIUIMEIR A Hg > Cd > Cr > As > Co > Ni > Pb, HoA1 Hg
(78 S R BSUR R R 4. 49, Kl Cd, 3k 1,85, B 3X 2 Fhoe
R R TEAS M X AR S PEAR K 17 Cd  Hg 400 B R BORE XA
K, 4300 A 20. 37 F120. 55, Sk X 2 Ao B FEER R
Bt S ) S AR TE A A % B i A e 522 4 A A D
FE R IZOTER B 3 ik I A1 Cd  Hg F1 Cre (905 B 22 BORE XoF
R, Ay ok 426.45 431.22 Fi1160. 91, Jz Weix 3 Fhoc &4
1% P I e 25 I AR TR , A (T FRFIE A BE I R BE R, 3 b
TR & e (A AR

MR R A R S A TBUIX S oy 5, AT R A AR
JCR T E R, R4 A, A EEEICR & A S E
X 23 A AE AL = VTS A XS G SO 1 A 45l X,
RS LY Co Hg Ni 1 Pb 4 fim Z W & BHRE.
B T AN AE = 2 Ah i SR T A 7 B IR R, R shE
B, XATRE SR i b X 4 i JT 2T 3 A A R
FEER . HIAE A BCT S50 55 556 IR LAk B A5 b X
AABITCRAL TAIXS EE X

*4 BT IESEERAZTAATEREEE

i/ mg/kg

e
R Bt — 0 e o He Ni Pb
I R 8  7.56 0.11 10.07 54.50 0.03 22.69 19.78
FFMIK 140 7.94  0.08 12.16 50.36 0.02 25.42 20.35
24k 68 9.48 0.10 12.38 67.09 0.06 28.23 22.18
P 42 9.75 0.08 12.10 64.48 0.04 26.43 22.17
15 14 9.47 0.10 14.01 80.43 0.04 28.34 23.23
UL 28 9.68 0.10 14.13 70.63 0.25 31.24 24.46
FEAT 46 8.36  0.19 10.65 60.25 0.09 25.84 22.00
L& 13 8.67 0.08 9.76 60.22 0.04 25.41 21.68
X575 13 8.69 0.11 12.78 75.84 0.04 28.95 22.41

FIIFH SPSS 19.0 Brf%} 7 Fp i+ X + 4% & @ n R AT
FHOCHESMT . BR Cd Rl Hg 2 Tz LIS, HA TR Z (A1 347E
0.01 K L EMK, ], LSS R Z WA E
YK F . 1M Cd Al Hg 2 Moo RAE Heh & it b, Haz
FZICR AL 5 K HEE B0 P TR I s A S b
HATTER AR AR 3%

2.2 TESSEFEENM
2.2.1 RETFIGEEAN, SRR TN R S



4352 GBR A

2013 £

PP Ts PRI T RO IR Ll R R TR
YN F5 QAR BN KB IMKYR O Ni > Cr > Cd > Co > Pb >
As>Hg, Hr, Hg 05N 115 Q8 8w AIX, 9 0. 12, bn
FLAS EFRER N 0.20% s Ni (1 B [H 515 G 48 B g, a5 3
0.59  HFE R 2 A~ bR 0. 45% ; 5351, Cd B LN 115
GERSHCA 0. 32 AR 1 A AR 0.20% 5 Hdx 4 Fhoc
% Cr,Co.Pb As PR I BURARFE AL, AP 3D 175 YL g5 4
19129 0.35.0.29.0.27.0. 24, B 7 R G R ITR AP
PRE YRR/ T 1.00, 8 T ARG

1.0 1.0
B PR i
0.8} ¢ AR 0.8
06 0.6 =
= N -
o 0.4 Q 0.4 5
B1 ZE2tX1+ESSETZLAFEFTRITM
2.2.2 WP ALY FIHWNES SE68 155 m

BT YeAE BL AT I . RS R T, i5 e 48 5 PN
<0.7 PYFERIAL 466 A, JBIGIE AT U 15 P8 50AE 0. 7 < PN
<L.O WRES I 4 A 8 T T, BT LAE I ; 15 Yo 38 50hE
1.0 <PN<2.0 F12.0 < PN<3.0 [IRE &5 N2 0,15 YL 88 HE PN
>3.0 PFERAL 2 A JRE AT L.

T REANE A, AT DL & B 6 AL S R A NIy
Hg Cd 3 oo 5 Yy sm, Horh 52 Cd ST 3 5 YL i i i A
B A, LR AT5 Y80 9. 80, JB T A T5 L , 43 A 7R AR I
TIHEN B, M =T, 4 MR 2SR 2, FL Az 5 4L )
TR T e 32 AR W S B2, S B SR TR
IKHEAFZ XA 3 52 Hg JC3R 5 YL s ma i RE 50k 1
ARG YRR 3,86, JR R EETT UL, A A AR XU Ll T,
MRS 5, 95 YL T RE R & R A 2 1R 2 (sl
RN E ORI K 5 Y K TR HE R BT B 32 Ni T2 V5 YL 52 )
HIRE SR 4 4, HER A5 Y8 503 5% 0. 89.0. 80.0. 74 Fil
0.73,¥J#£ 0.7 < PN<1.0 X [i], J& F M & i# , 410 76 W5 11
T B, bR R 28T S B AR AR A B A R 2R
SR A PE R LT 2 R, A RS B R
M, B TREFAETI AEZET, X 4 AR S T5 YL J5 AT fig
R B R K BTG T
3 &g

IR A 2 4 b As Cd, Co.,Cr Hg Ni . Pb 7 5jii £
BES)EITE S EYMR T2 ET 5EH, Cr.Co.Pb As
S LR I e H 4 51 0. 35.0.29.,0. 27 .0. 24, KT &
SRR IS R <1.00, )8 TRTG 4L, X vt AR bt
TR - XA SRR o AR R EA 30 43 bl DX Y 1 T DA
ATV Y SRR, S A 2R A5 PR B0, R

B TCR TG YA B KI5 Y% PR A58 o (S AL, A
FERN 6 A JBAREN 0.90% , EEARFE i 322052 Ni \Hg Cd 3
FHICE TG YRR

MNHELTRY DX S 2R 24 0 3R 3 B R AR AR A A R DL
A X EE R R S A AN ) A E—RE 2R,
SR e L DX 2 20 30U 1 X8 98 AT BT s ) =71
D X, FCA XA A DG 3R 4 S A X . D)
G, TR X e S YR A TS PR IR ER 25 A
SRHER L7 57 BN, A5 PR i 22 BT 7= B IO TR
SRR X B A, 8777 B IR R AT RE 52 i 2
TESEERN R EENRZ — RGFNL A S B
FH AR H ™ A B T AR S ANl A 77 7 A R 15 K St 2
SRR TR A B R

JIr LA, R X B < 15 e R YU LA o s AT XA
B 9D R RAT 5 37 A2 BB K R A HIER 5 A A B
Tl = A HE AR HRAIE A2 A& Bt ], S e
FAPUIEHAEIAL . [RIAs , I3 F 5 i oot - 598 35 e it 3d 3
FMESZ . DRIl P, R SO R A B AR W S5 AT RO 1T A
B52, PRl TR SR A AR 2 A T
S 3k

[1] ABDERAHMAN N,ABU-RUKAH Y H. An assessment study of heavy met-
al distribution within soil in upper course of Zarqa River Basin[J]. Jordan
Environmental Geology,2006,49(8) :1116 —1124.
[2] HUANG S S,LIAO Q L,HUA M, et al. Survey of heavy metal pollution and
assessment of agricultural soil in Yangzhong district,Jiangsu Province , Chi-
na[ J]. Chemosphere ,2007 ,67(11) :2148 —-2155.
[3] MY &, 290, e, 5. HRES s EmEE T T].
TR ,2004,31(3) 1279 - 283.
[4] MORTON-BERMEA O, HERNANDEZ-ALVAREZ E, GONZALEZ-HER-
NANDEZ G,et al. Assessment of heavy metal pollution in urban topsoils
from the metropolitan area of Mexico City[ J]. Journal of Geochemical Ex-
ploration ,2009,101(3) :218 —224.
[5] *pehh, @220, =i, & Db ESRS IR SAN )], -
HESEREE,2002,11(1) .79 —84.
[6] JHES. EEFR R E SRS IARHI[T]. R A SR & 5t 8)
#%,1999,10(3) ;21 -27.
(7] BRORIHG, ABESE M, 2. b [ 3 S SR 5 AR SPax 26 [T .
NIEREZE,1999,3(2) 1130 - 134.
[8] TAYLOR M D. Accumulation of cadmium derived from fertilisers innew
zealand soils[ J]. Science of the Total Environment,1997,208(1/2) ;123 —
126.
[9] TEIXEIRA E C,ORTIZ L. S,ALVCS M F C C,et al. Distlribution of select-
ed heavy metals influvial sedi-ments of the coal mining region of Bai xo
Jaeui RS, Brazil[ J]. Eviromnental Geology,2001 ,41 145 —154.
[10] 5kE8. PESHARX +HER A =5 B G5 JerIHLR TN [T ). -8t
2001,32(4) :182 - 186.

(1] 5B, B Es, 2, & KR TR E SR AR S B R AN
SPFO T ] HosARl,2005,25(1) <108 ~ 112.

[12] FERRTE, T2 8, 5D R, 2. B THHUR B F 2B - - S AU IR
WRaybirlI]. 1358 ,2008,39(1) ;186 - 188.

[13] sz, it X, 5 BB H AP S e GBI [T]. 1
17,2007 44(1) :27 - 32.

[14] 2tze, EVIE, SR, . BB+ 3RE -0k i TRHIEL T ]. R AR
A, 2007,9(18) 11987 —1993.

[15] BREAR, Tk, RIRR, . B LA e i H TR E SR
AERSHETAN T ]. 55,2012 ,44(4) 613 -620.

[16] “FIet, X 23, rmZRbk, 5. AT S IR m 4k FE - LM RS o
NAHVHEAZL) ] e, 2012,28(24) 180 - 85.

[17] ZR8 HHEREEIM]. Junt: m5 A Hid:, 1995.:304 - 309.



