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ARk, WRL, FOEGSE A H .
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Table 1  Criteria of soil evironmental quality for hazard-free foods

ST §E| &R
pH<6.5 pH6.5~7.5 pH>75
Cd < 0.30 0.30 0.60
Hg < 0.30 0.50 1.0
As < 40 30 25
Pb < 250 300 350
Cr < 150 200 250
P
1< 2 2
(— Z P + P
P;=C/S;, Pf,;’e(} = 0 st

2

W, = [Pi Z Pijx 100%
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A Py B3 i TR BRI AR, GO 1o R
SEBRIREE, Si ki JTCERMVEMbRAE, P us NLRETS
PFRH, n WAL Pine NI JCE RIS Yt
P KA, Wi LIRS R 4R (%),
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Table 2  Grading of soil pollution indexes

£ I VYL 15 YIKF
1 <07 ey T
2 0.7~1.0 (35871 TR R
3 1.0~20  ByGye B A, WS, 1EYTT
U215 Y
2.0~3.0 g g LI VRIS R RS G
5 = 3.0 Y5 Y T Y EUR Y

AR R SO AT R A R
ffeBcd, Cd-FAYEH, Sl LHETEREN 9.1 .
BT TG 2 AT He SMYR T 2%
TESAE, {55 AR LAY, E I 3.

#3 MERITRIMTEERERER LK (ngkg)
Table 3 Background values of heavy metals in agricultural

soils in different areas

As Pb Cd Cr Hg
ERH T A 20.7 24.7 0.119 81.6 0.158
UROALE - ntz 20.0 35.2 0.659 95.9 0.110
o g 9.2 23.6 0.074 53.9 0.040
15 - 3l 6 12 0.35 70.0 0.060
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Kr: PURERHIFEMD Cr S RATEIES MG, Asy Pb,
Cd. Hg SHRAFGRBOERIIT. WRIEFEA I Hras
R RIVEE G T S BE  ARUHEZER 95%
EAGX I, SPRVIE 4.

3.1.2 RIUHERAAFMX I WK 4TTEH,
B BA T A R . pH B KN 7.82, B/ A
413, fEATVEEN pH=7.0 FIFEA% 110 4N, o
BFEAKT) 26.4%. 51X pH=7.0 KR AR UR %,
L 59 4, AT pH=7.0 FEAELN 53.6%. MWK 4
AT, BTGB AEA X K M X [R) 53 ATs 2 5 4B 4
Ko A& ICE M B AEF R MEFI TR 5.

F4 SMATEHIEECREEWMNERTAIT (mgke)
Table 4 Monitoring data of heavy metals in the farmland soils of Guiyang
KR FEA TiH pH As Pb cd Cr Hg
TERIX 73 T 7.76 ~4.29 72.1~7.80 229.80 ~ 12.10 1.74 ~ 0.07 549.0 ~25.90 1.85~0.045
FHME 6.04 28.66 49.49 0.38 75.66 0.27
NP 1.20 11.09 28.22 0.28 61.23 0.25
95% {7 X ] 6.04 +0.29 28.66 +2.66 49.49 +6.77 0.38+£0.07 75.66 = 14.70 0.27 £ 0.06
EES 131 Ju 7.82~4.18 43.0 ~ 1.08 188.0 ~ 11.10 2.71 ~0.059 94.80 ~ 10.80 0.50 ~0.011
FEE 6.44 2325 53.45 0.37 47.76 0.15
b ZE 1.03 8.65 35.63 0.36 16.89 0.08
95% A X [11] 6.44£0.19 2325+ 1.56 53.45+ 6.40 0.37 +0.06 47.76 +3.04 0.15+0.01
HzX 85 L HI{H 7.18 ~4.30 46.80 ~ 7.65 72.80 ~21.50 0.66 ~0.14 61.40 ~28.90 0.293 ~0.12
SR 5.89 20.31 48.32 0.36 44.50 0.18
NG R 0.79 12.20 18.08 0.16 8.72 0.06
95% E A X [1) 5.89+0.17 20.31+2.68 48.32+3.98 0.36 +0.03 44.50 +£1.92 0.18+0.01
NTIDS 12 Y [ ] 6.92 ~ 4.45 53.6~7.33 48.60 ~ 9.40 0.30 ~ 0.025 101.0 ~ 10.70 0.37 ~ 0.027
TR 5.44 16.68 23.60 0.12 34.12 0.13
NP 0.75 13.27 11.82 0.08 26.28 0.11
95% B A5 X [11) 5.44 £0.50 16.68 = 8.76 23.60 + 7.80 0.12+0.05 3412+ 17.34 0.13 +0.07
T 24 Ju 7.62 ~5.62 98.0 ~ 8.93 91.30 ~21.80 2.18~0.17 105.0 ~27.70 0.94 ~ 0.057
SFEIE 6.54 33.02 44.92 0.49 59.88 0.17
bl 2= 0.59 24.96 17.37 0.53 25.71 0.175
95% B A X [11] 6.54+0.25 33.02+10.53 44.92+£7.33 0.49 +0.22 59.88 + 10.85 0.17 + 0.07
PiNLERAY 36 L H{H 7.49 ~4.27 49.0~5.71 144.0 ~13.3 4.52~0.102 98.0 ~ 32.40 1.45~0.08
SR 6.07 23.12 54.0 0.47 69.37 0.35
NG R 0.91 11.34 37.83 0.73 20.99 0.31
95% E A X [1) 6.07+0.31 23.12+3.86 54,0+ 12.87 0.47 £0.09 69.37+7.14 0.35+0.11
B i 24 JuFE 6.98 ~4.13 42.60 ~3.68 122.0 ~21.30 3.22~0.07 154.0 ~ 40.70 0.95~0.18
TR 5.13 21.25 44.78 0.48 63.27 0.42
NP 0.79 9.77 22.64 0.84 28.98 0.17
95% {7 X ] 5.13+0.40 21.25+4.98 44.78 £ 11.55 0.48 +0.43 63.27+14.79 0.42+0.08
Rt 31 Ju 7.32~4.76 40.0 ~3.86 126 ~ 40.6 1.81~0.23 144.30 ~9.22 1.52 ~0.003
FEE 6.08 19.19 67.50 0.49 60.82 0.25
bl 2= 0.76 9.18 22.04 0.34 26.07 0.30
95% A X [11] 6.08+0.28 19.19+3.43 67.50 + 8.22 0.49+0.13 60.82 +9.72 0.25+0.11
SR 416 L H{H 7.82~4.13 98.0 ~ 1.08 229.8 ~9.4 4.52~0.025 549.0 ~9.22 1.85 ~0.003
SR 6.10 23.55 50.94 0.392 56.03 0.216
bk 22 0.97 11.17 29.54 0.41 30.76 0.18
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Table 5 Disturbition of the Max. and Min. values of heavy metals in Guiyang

pH As Pb Cd Cr Hg
TP KE R (mg/kg) 7.82 98.0 229.8 4.52 549.0 1.85
X TS bRt TEBRIX FFBH L TEERIX TEIRIX
T RN R (mg/kg) 4.13 1.08 9.4 0.025 9.22 0.003
Hh X (3@ 1% RNTIS NI JY< =5y §SY< Rz
CINC - Yo bata 90.7 24.4 181 59.5 616
3.1.3 KX LIEP K ITE VB E RS W EEESENL SEASME, ST g

BT ATEUE H, Croo s P& R 5E; Cd
JLEFH SR R TR R, e 1 3
B R M. WEEm. JTHE ., REEHEER)E
BT, ST LR 6.

3.1.4 Lyt FRIL A [ 5K % [ A 0T )
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Fig. 1

Average contents of heavy metals in different areas in Guiyang
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Table 6 Decreasing sequences of regions in terms of average concentrations of heavy metals

1 2 3 4 5 6 7 8
pH Ly ty 4 e £ TFH & TR FrE INTLS B8
As Lty TR ty 4 TFH & Pk FrE K2 NTES
Pb K £ T £ RS TR HEK T 58 AT
cd T KL £ (397 TS TR FIEIK RS AT
Cr TR T £ (397 K 2 i DRSS HEK AT
He 304t T £ TR s [ il DR AT

F7T TRMRTEEEESEXNTE (mgke)

Table 7 Heavy metal concentrations in soils of different cities

X As Pb Cd Cr Hg
SRl 23.55 50.94 0.392 56.03 0.216
Ikt 8.70 £2.20 18.78 + 8.06 - - 0.081 + 0.056
gt 3.80 183 0.14 73.6 0.12
by E i 11.96 10.2 0.88 96.2 0.52
Fa st 10.6 + 6.08 248+163 - - 0.170 +0.13
JUINT R 1 10.85 58.02 0.2808 64.65 0.7319
JUNT Gz 1 8.35 34.61 0.186 38.43 0.065
Y T 10.64 2235 0.149 - 0.034
Rl 27.7 46.7 0.33 133 0.15
AT 8.95 32.58 0.21 26.01 0.11
WP GEAR) 1 9.83 24.32 0.145 - 0.217
= 13.72 49.40 0.78 50.33 0.07
W 6.24 28.10 0.40 54.92 0.198
M 7.73 15.12 0.053 12.65 0.146
@ 10.78 185 <1 34.7 0.049
A 17.26 31.8 0.4 40.16 0.07
W =7 TR

3.1.5 HARE. HESEEANBEAT DR AHEI, &L Po. ColARRMAL, KX
PIERFEA 5 g @ o e, MR 8 JolbstEA; Cd & EilbrR i, BR/hX Ak, K

*8 FUWXIREEREASBIHEARLY. BiFE. BERENHFYRBERER
Table 8 Numbers and percentages of the samples whose heavy metal concentrations

were higher than their respective standard values and the background values

T H IRIX 540X AzX NI X T FFBA L &3 Jy<d s SBATILE S
AR As 16/21.9 11/8.4 15/17.6 1/8.3 7/29.2 4/11.1 2/8.3 13.2 57/13.7
s Pb 0/0 1/0.8 0/0 0/0 0/0 1/3.8 1/4.2 0/0 3/0.7

FF (%)  Cd 36/49.3 47/35.9 32/37.6 0/0 10/41.7 20/55.6 5/20.8 19/61.3 169/40.6
Cr 0/0 0/0 0/0 0/0 0/0 0/0 1/4.2 0/0 1/0.2

Hg 18/24.7 4/3.1 4/4.7 2/16.6 1/4.2 10/27.8 17/70.8 4/12.9 60/14.4

R As 58/79.5 81/61.8 54/63.5 2/16.7 13/54.2 19/52.8 10/41.7 13/41.9 250/60.1

i %5/t8 Pb 69/94.5 116/88.5 65/76.5 3/25 22/91.7 28/77.8 20/83.3 31/100 354/85.1

T E cd 66/90.4 109/83.2 64/75.3 4/333 24/100 35/97.2 19/79.2 31/100 352/84.6

(%) Cr 18/24.7 4/3.1 2/2.4 1/8.3 4/16.7 16/44.4 4/16.7 5/16.1 54/13.0

Hg 44/60.3 51/38.9 37/43.5 2/16.7 4/16.7 27/75.0 24/100 21/67.7 210/50.5
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B SRR As. Pb. Cd. Hg H1 Sl%
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Table 9 Regional influences on heavy metal concentrations in the soils

SgE| pH As Pb Cd Cr Hg
R 4151 F (5 7.71 7.16 2.07 1.65 9.31 12.1
HX 52 3 1k AR AR ENTES ENTES [EE2TES R

3.2 mRPET LIEIMRERE2IFM

5 B E U I AR SRETI R IR

MRIEDLFHTT 8 N HHBAEATE SR, 5 BRIl QR i, 511K 10,

F10 ZFHXRTBESRESRIEHRSER

Table 10  Pollution index and contribution index of each heavy metal in the farm soil in different regions of Guiyang

KAEHLIX As Pb Cd Cr Hg ZREREL
VGRIREL R %)  HRIRE R %)  HRER HE%) BRI HHE%)  TERIEH M%)
TEEX 0.72 20.0 0.20 5.6 1.26 35.1 0.51 14.2 0.9 25.1 1.03
152X 0.58 20.4 0.21 7.4 123 433 0.32 1.3 0.50 17.6 0.96
SFNE 0.51 18.4 0.19 6.8 1.18 424 0.30 10.8 0.60 21.6 0.92
/NI 0.42 26.8 0.10 6.4 0.37 235 0.25 15.9 0.43 27.4 0.38
BT 1.10 314 0.15 43 1.63 46.6 0.3 8.6 0.33 9.5 1.26
FFBHE 0.58 14.5 0.22 5.5 1.58 393 0.46 11.5 1.17 29.2 125
(3@ 0.53 12.8 0.18 4.4 1.60 38.7 0.42 10.2 1.40 33.9 1.27
JEy< =3 0.48 13.3 0.27 7.5 1.62 45.0 0.41 11.4 0.82 22.8 1.25
] 0.59 18.5 0.20 5.3 131 41.1 0.37 11.6 0.72 225 1.03
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Distribution and Evaluation of Heavy Metals in Cultivated Soil of Guiyang

DENG Qiu-jing"?, SONG Chun-ran"? ~XIE Feng"? HE Jin-lin>, TAN Hong’, JI Yu-bi"?, CHEN An-ning'’
( 1 College of Chemistry and Bioengineering, Guizhou University of Technology, Guiyang 550003, China;
2 Guizhou Research Center for Physical Test and Chemical Analysis, Guiyang 550002, China )

Abstract: Investigation and assessment of concentrations of heavy metals (As, Pb, Cd, Cr, and Hg) in the
cultivated soils in Guiyang (including four suburbs, one city and three counties that are Huaxi, Wudang, Xiaohe and
Baiyun District, Qingzheng City, Xi Feng, Kaiyang and Xiuwen County) were carried out. Results showed that the
contents of heavy metals varied largely both within and between the regions. They were all relatively high, except Cr, in
all the area investigated. The average contents of heavy metals in the main industrial areas including Qingzheng City
and three counties were obviously higher than in the other areas of Guiyang. Cd was the most important contributor of
heavy metal pollution of the soil and was followed by Hg and As, which was presumed to have resulted from the
presence of phosphorus chemical industry, coal chemical industry and ferroalloy industry in those area.
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