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Abstract
Tongliishan mining area. [ Method ] Field sampling of heavy metals in the agricultural soil around the mining area was carried out, and the con-
tents of Cu, Pb, Cd and Zn were analyzed. The degree and risk of heavy metal pollution in soil were evaluated by land accumulation index
method and potential ecological risk index method. [ Result]The agricultural soils in the mining area were polluted by heavy metals in varying
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[ Objective ] To master the content, pollution degree and distribution characteristics of heavy metals in the agricultural soils in

degrees. The pollution degree of heavy metals ranged from large to small, followed by Cu, Zn, Pb and Cd. Regional pollution of heavy metals
was different, pollution in local areas was serious. The potential damage degree of Cu, Pb, Zn and Cd in the agricultural soil of the mining ar-
ea was all slight, and Cu was the most potential ecological hazard factor. The potential damage degree of heavy metals ranged from large to
small, followed by Cu, Pb, Zn and Cd. Pb and Zn had a great correlation, indicating that Pb and Zn might belong to homologous pollutants.

[ Conclusion ] The study can provide scientific basis for the prevention and control of heavy metal pollution in agricultural land.
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Table 1 Index of geo-accumulation and pollution grades
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Table 2 Content of heavy metals in agricultural soil of Tongliishan mining mg/kg
TRER 17% Pb Zn Cu Cd
Sample Location
T, i3I 22.69 66.95 58.74 0.015
T, iy B3 34.20 126.27 37.90 0.010
T, 411 == A el 26.56 103.59 482.47 0.013
T, A= ST 35.99 94. 68 294.99 0.017
T; AR HEAE XS 40.65 94. 80 239.84 0.015
T, G B 54.86 87.91 459.49 0.008
T, ER - | 20.78 77.48 291.06 0.010
Ty PGS D, 6.66 44.71 236. 86 0.010
T FERTE M 17.68 105. 45 128.02 0.011
Ty A LU At 55.11 179.98 330.90 0.010
Ty, Rl LA S 9.84 74.78 806.21 0.009
Ty SRR S, 22.83 99.28 188.27 0.006
Ty SR Bl 35.48 57.38 688. 04 0.006
i3 Content range 6.66~55.11 44.71 ~179.98 37.90 ~806.21  0.006 ~0.017
SEY{E Average value 29.49 93.33 326.37 0.011
iR 2= Standard deviation 15.13 33.99 229.88 0.003
A5 5 Z Kk Coefficient of variation // % 51.31 36.42 70.44 31.480
25 EL{E Local background value ! 29.20 68.00 40.10 0.350
WAL 4+ 835 5 {H Soil background value of Hubei 26.70 83.60 30.70 0.172
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Table 3 1I standard of heavy metal content in agricultural soil

pH Pb Zn Cu Cd
pH<6.5 250 200 50 0.30
6.5 <pH<T7.5 300 250 100 0.60
pH>7.5 350 300 100 1.0

mi#e 4 A, Cu B9 P, 23K F 1.00,1.23 ~26.26, Hi
FEA T V5 E; Cd 1y P, &9/ T 1.00, Pb bR 3N
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Table 4 The evaluation results of heavy metals in agricultural soil of

Tongliishan mine

RAE S P, YK
Sampling P, Pollution
point Pb Cu Cd Zn level
T, 0.85 1.91 0.09  0.80 1.50  FREFISY
T, 1.28 .23 0.06 1.51 1.29  fRpEsy
T, 0.99 15.72  0.08 1.24  11.56 WIS
T, 1.35  9.61 0.10 .13 7.13 WIS
T, .52 7.81 0.09 1.13 5.83 migY
T, 2.05 14.97  0.05 1.05  11.06 Hwis Y
T, 0.78  9.48  0.06  0.93 6.99 I
Ty 0.25 7.72  0.06 0.53 5.66 iYL
T, 0.66  4.17 0.06 1.26 3.14 qwiGY
Ty 2,06 10.78  0.06  2.15 8.07 WIS
T, 0.37 26.26  0.05 0.8 19.20 WI5YL
T, 0.86 6.13 0.03 1.19 4.57 BRG]
Ty 1.33  22.41 0.03  0.69 16.43 I
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Fig.1 Distribution of heavy metal content in agricultural soil of
Tongliishan mine
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Table 5 Index of geo-accumulation and pollution grade in agricultural

soil of Tongliishan mine

RRE Pb Zn Cd Cu
Sampling gyl g g i)
point &0 Grade &0 Grade &0 Grade e Grade
T, 0.78 1 0.98 1 0.043 1 1.46 2
T, 1.17 2 1.86 2 0.029 1 0.95 1
T, 0.91 1 1.52 2 0.037 1 12.03 6
T, 1.23 2 1.39 2 0.049 1 7.36 6
T, 1.39 2 1.39 2 0.043 1 5.98 6
T, 1.88 2 1.29 2 0.023 1 11.46 6
T, 0.71 1 1.14 2 0.029 1 7.26 6
T, 0.23 1 0.66 1 0.029 1 5.91 6
T, 0.61 1 1.55 2 0.031 1 3.19 4
T 1.89 2 2.65 3 0.029 1 8.25 6
T, 0.34 1 1.10 2 0.026 1 20.10 6
T, 0.78 1 1.46 2 0.017 1 4.70 5
T 1.22 2 0.84 1 0.017 1 17.16 6
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Table 6 Ratio parameter contrast of each heavy metal mg/kg

ZHH

Ratio paramete

Pb Cu Cd Zn

Y 3h 75 5o{E Local background value 29.20 40.10 0.35 68.00
Tl AR IR 4 )R dR = SR (B 70.00 90.00  1.50 175.00
The highest background values of metals
in sediments before industrialization
®7 RLE 5RERERENSR
Table 7 RI, E; and classification of hazard degree
A . "
Ecological damage degree '
1213 Slight <40 <150
145 Moderate 40 ~ <80 150 ~ <300
5§ Strong 80 ~ <160 300 ~ <600
1R5% Very strong 160 ~ <320 —
i Extremely strong =320 =600
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Table 8 E; and the harm degree of heavy metals in agricultural soil of Tongliishan mine

Pb Cd Cu 7n RI H: 251G % Ecological harm
TolkAbHTIT Tk AT TP AEHTIT TP AERTT Tl ALHTIT TP AEHTIL
GA/E A/ B 4 B 4 B 5 B 4
L. Y RARE G RETRIL 0B RETRE 9B RAIRG N REIRE N RATRE
7&#‘5\ 5 The highest HH: The highest 5 The highest T4 The highest 5t The highest Hae The highest
Safﬂplmg Local  background Local  background Local  background Local  background Local  background Local background
point back- values of back- values of back- values of back- values of back- values of back- values of
ground  metals in ground  metals in ground  metals in ground  metals in ground  metals in ground metals in
value sediments value sediments value sediments value sediments value sediments value sediments
before before before before before before
industrialization industrialization industrialization industrialization industrialization industrialization
T, 3.89 1.62 1.29 0.30 7.32 3.26 0.98 0.38 13.48 5.57 B 2%
T, 5.86 2.44 0.86 0.20 4.73 2.11 1.86 0.72 13.30 5.47 240 2%
T, 4.55 1.90 1.11 0.26 60. 16 26.80 1.52 0.59 67.34 29.55 20 2%
T, 6.16 2.57 1.46 0.34 36.78 16.39 1.39 0.54 45.79 19.48 21 2%
T, 6.96 2.90 1.29 0.30 29.91 13.32 1.39 0.54 39.55 17.07 240 2%
T, 9.39 3.92 0.69 0.16 57.29 25.53 1.29 0.50 68. 67 30. 11 2 2%
T, 3.56 1.48 0.86 0.20 36.29 16.17 1.14 0.44 41.85 18.30 2% 2%
Ty 1.14 0.48 0.86 0.20 29.53 13.16 0.66 0.26 32.19 14.09 240 2%
T, 3.03 1.26 0.94 0.22 15.96 7.11 1.55 0.60 21.48 9.20 L7370 2%
Ty 9.44 3.94 0.86 0.20 41.26 18.38 2.65 1.03 54.20 23.55 2% 2%
T, 1.68 0.70 0.77 0.18 100. 52 44.79 1.10 0.43 104. 08 46.10 B 2%
T, 3.91 1.63 0.51 0.12 23.48 10. 46 1.46 0.57 29.36 12.78 240 24
Ty 6.08 2.53 0.51 0.12 85.79 38.22 0.84 0.33 93.22 41.21 20 2%

ZE LRI, Cu 76 2 Fhov M 45 J v 0 2 8 7E AR A i e
KWEF, M3 FELSENEFRM, BAELRITEN
GAEHREE R, AR TS H R KRB/ MRIK A
Cu.Pb.Zn Cd, T, SREES XL, K Cu Y75 Yedn ™ &,
TEAEAL F R, 5 G
2.5 TESSERSHEXYE N T XA HIEESE
Pb Cu.,Cd 1 Zn [#)75 YL 4F1F, i H SPASS B4, xf + 1 rp 45
B4R BT T, SRR 9, R 9 v, &
4B Z MAEEAN IR RE BE (A e, P R Zn 22 [A]AH G R 5K
A 0. 588, 3K E g EAH K, AT UL Pb Fl Zn Z [B] 7 4E—E 1
PEAESC R, AT RER T RIETS

9 LT RRLHEREES BB MER (0 =13)

Table 9  Correlation matrix for heavy metals of agricultural soil

inTongliishan mine

A
%ﬁiﬁfm s Pb Zn Cu Cd
Pb 1.000 0.588 " 0.016 0.030
Zn 1.000 -0.230 0.0356
Cu 1.000 -0.359
cd 1.000

Vo FRAE 0.05 KO A

Note: #* standed for significant correlation at the 0.05 level

3 it

(D& XAO L 8erh Cd Y25 5 BEIGRT i 5
AL 139 S, i1 A RA B LI EE iin 11 205
3 Ph Cu Zn HSH I H5 508, BT A T A Cu 23R 1T bR
1, Pb BYEAR RN 46. 15% , Zn (AR AN 61. 54% , bR fix
JEHAE Cu,

(2) B DX ARl - 4 v o 4 s DX gl e 22 S e K, A e i
NGRS 5 G 3 8

(3) HHEFH 4B BRI IR 45 &1, Pb Cd Cu.Zn 7£
TRV A b FH H BT BAS R R B2 1) B, Pb Zn )75 YL fR 8 N
“To~ BT Cd BTG YRR R R TG ~ 7, Cu BT G
TREERZ R “Wom” , 4 TR V5 e R R B /IMR IR N Cu,
7n . Pb.Cd,
(4) Cu S LR A E RN T, Jfs 3 Rl g
fo ERAG A MM S N E S BT R S5 NI e S E R
“ERR RIS L X AL 3 Cu Pb.Zn F1 Cd 75 L%
%, EEREBEAEREMNRE/IMEK N CuPb Zn Cd,
(5w XAk 3R Pb 1 Zn 35 3] &8 A &K, 1
Ph il Zn Z[HAF1E—E PR DCAR , AT RIS TIRIIRIG 4.
S & 30k
[1] T, Foute, 285 mot AP e H s e )], L5,
2005,37(3) :295 —298.

(2] BREE BRAS, A0, . AU IO X 138 5 G 5 B o0 At
AELT]. TH8EEHR 2005 ,42(1) 149 - 152.

[3] A5Z28% S, T, 5. LT TV X B e &R SRR
WFEE[I]. SRRl R E41,2008,29(4) 117 - 20.

[4] W& BRIRIE, 549, . Rl A X B 5 R 4 m IR A
AR T]. T3, 2005,36(6) :884 —887.

[5] 938, O K, % T REERIX L3 - R A ES RO TS
EERHETL]. FlREA R (BSARRERR) ,2008,47(1) ;98 - 102.

(6] 2F&, K. N T EX £ 55 R E & RS i T].
e TC R SIS ,2008,25(2) 40 —41.

(7] FrEER, 27000 RS, RIEEREE R e A8 B4 E n =Tk
AT, AR, 2007,16(3) 812 —817.

(8] ZWHI, g, *BL0EE, 5. B =TI E & e & B2 R T
[J]. /KA f41,2008,22(4) ;174 - 178.

(9] FERAERR, ETHRL, &M, %5 1B IAkTT 1358 Cu,Zn,Pb &rE K HA ST
KT K ELRFFFAR,2007,21(6) .75 -78.

SEREELT]. (5 T ,2016,33(11) :63 - 70.
(117 B, #3412, A, 5. RoaHaEk iy X - B E S TR
RIS RN T ). B k52 ,2011,30(9) :1672 - 1673.
[12] IINER, 2GR, FEA, 55 st Ly X EE B fis g+ 305 M
AT ] I TR ,2015,31(6) 16 -21,30.
(T#HZ 64 7)



64 G e

2017 &£

J& 2 Cu, O FE A Ak e A2 b 2B e A v 78k GO
BOFE, NIMME#EZ S 1408, A S & 7ok
R, (HBEE GO St N 7% H4m %) 9% I, AW ek Rk
SRR, DA 2R A 1 £ B2 S, B GO &
R 7% Ryt A
L2¢ —— Cu0

; —o— 3% G044 3% GO compound

L0 —— 5% G044 5% GO compound
—— T%h GOZ&4% Th GO compound

’Xm

o 44

0.8 \ 0= %% GOSLA4 %% GO compound
Rt —

7
/

S o__

< 0.6

) \&\ n\n
0.4} \ \8

S0 0 60 %0 0 10 180

B8] Time /| min

El6 F[E GO ZEBMEALMEMT Cu,0 - QDs/GO KRN
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