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Heavy metals pollution assessment in soil surrounding Red Mud
Ponds in Shaanxian.,Henan
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Abstract: [Objective] This study focused on the investigation and evaluation for heavy metals pollu-
tion in soils surrounding Red Mud Ponds (RMP) in Shaanxian, Henan. [Method]) Eleven sampling sites
were selected in surrounding area of RMP in Hongqigou and Daping of Shaanxian and the contents of heavy
metals (Cd,As,Zn,Pb,Cu,Hg,Cr,and Ni) in soil depth of 0—20 ¢cm were measured and evaluated using
single factor index, Nemerow integrated index and potential ecological risk index. [Result] Compared to the

background values in Henan,the contents of Zn,Cu,Cr,Hg,and Ni in soil surrounding RMP were higher
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but still lower than their third standards of national soil environmental quality. Contents of Pb,Cd,and As
were significantly lower. Single factor index and Nemerow integrated index indicated that the pollution lev-
els of heavy metals were in the order of Cr>>As>Ni>Zn>Hg>Cu>Cd>Pb. The pollution levels of all
the monitoring sites were safe. Based on potential ecological risk index method, the RI value of this area
was 238. 22, indicating medium ecological damage. In particular, RI value of No. 3 monitoring site was
536. 65 with serious ecological damage. [Conclusion) The soil in surrounding area of RMP was well protec-
ted and the heavy metal pollution level was slight. Compared to the background values in Henan, the con-
tents of Zn,Cu,Cr,Hg,and Ni were lower than their third levels of national standards. But RI value indica-

ted medium ecological damage especially in some sites. It is suggested to enhance the monitoring and take

protection measures.

Key words:red mud dam;soil heavy metal;pollution index method;potential ecological risk index; pol-

lution evaluation;Shaanxian, Henan
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Table 1 Classification of comprehensive soil pollution classes
R 2R o SRR TRKT
Pollution class - Pollution degree Pollution level
1 < 0.7 44> Safe 5 1% Clean
2 >0.7~< 1.0 HE 2% Warning line 7 i Less clean
5 Y )8 o T Y AE AR T RS Y
3 >1.0~< 2.0 #2395 Yt Low pollution Pollutant concentration over initial pollution values and
crops is contaminated
~ i e L ¢
4 >2.0~< 3.0 F195 % Medium pollution #%*ﬂﬁ;%h* Ui .
Soils and crops are contaminated
i E Y 7
5 = 3.0 V54 High pollution LA T R

Soils and crops are contaminated seriously
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Table 2 Classification of importance and weights for 8 heavy metals
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AT K& Hg.Cd. As, Cu,Pb, Cr,Ni, Zn

8 FhE SR M TE R B 3518 40.30.10,5,5,
x 3
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Table 3 Relationship of heavy metal potential ecological hazard value and pollution level

75 YL 42244 Pollution class E; RI 75 YL T B Pollution degree
1 <40 <150 RMERGE Low
2 =40~<80 =150~<C300 & 251G % Medium
3 >80~<C160 =>300~<2600 i A& e % High
4 =160~<320 =600 R5% A A G2 Very high
5 =320 B 5 A 45 16 2 Extremely high

2 GRS
2.1 FREABIHOELEREE

M A T LLE W R B B R e 3 B 4 s R
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Table 4 Heavy metal contents in the soil surrounding Red Mud Ponds in Shaanxian, Henan (2=55) mg/kg
- - - - %%‘ =7 \»[22: 5 B e (23]
ey T N Rkl e 25k R AR
. < elerence ackground value
Heavy metal Mean Min Max SD r2 . o
standard ??] in Henan'??
Cu 24. 04 22.70 27.10 1.23 400. 0 19.70
Zn 73.99 68. 80 87.50 5.25 500.0 60. 10
Pb 14.13 9. 84 21. 60 3.28 500.0 19. 60
Cr 118.73 103. 00 139. 00 13.02 300. 0 63. 80
Cd 0. 05 0.02 0. 10 0.03 1.0 0.07
As 7.97 6.93 10. 00 0.91 40. 0 11. 40
Hg 0.16 0.07 0.42 0. 10 1.5 0.03
Ni 37.01 34.50 40. 20 1.58 200.0 26.70
2.2 KREERBLTEETEEREFTEIARKITEN H P, SFEEN 0. 035 Y s " E A Cr, H P, F
2.2.1 FHTHREEAASET H67F LB PI(E A 0. 40,75 Y 78 BE thy 3 B R AR I Cr> As™>
ZMER TR R AR HE DL S A LR SR Ni>Zn>Hg>Cu>Cd>Pb, 11 P RifH Py Y

{8 R JH B IH 775 B8 50 N g 2 2355 15 e 48 HOoh B
ELETHIER R BT AR 8 P J) 10+ e 4 Jm 7 g BUAR 2
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Table 5 Evaluation of soil pollution status in surrounding area of Red Mud Ponds in Shaanxian, Henan

KRR P; 5 YR 5 YLK 7
Sampling Py Pollution Pollution

site Cu Zn Pb Cr Cd As Hg Ni degree level
S1 0. 06 0.14 0.02 0.34 0.07 0.17 0. 10 0.19 0.26 %4 Safe i# i Clean
S2 0.06 0.14 0.03 0.35 0.03 0.22 0.13 0.18 0.27 4 4 Safe % 1% Clean
S3 0.06 0.15 0.03 0.37 04 0.21 0.28 0.19 0.29 94> Safe Wi Clean
S4 0.06 0.15 0.03 0.35 05 0.19 0.09 0.19 0.27 %4 Safe 1 Clean
S5 0.06 0. 14 0.03 0.37 0.04 0.18 0.08 0.18 0.28 %4 Safe i# it Clean
S6 0. 06 0.15 0.03 0.41 0. 02 0.18 0.05 0. 20 0.31 44> Safe Wi i Clean
S7 0.07 0.18 0.04 0.46 0.10 0.17 0.12 0.20 0. 35 44 Safe 7 i Clean
S8 0.06 0.14 0.02 0.46 04 0.25 0.13 0.18 0.35 %4 Safe i1 Clean
S9 0.06 0.14 0.02 0.39 0.02 0.21 0.05 0.17 0.29 %4 Safe %1% Clean
S10 0.06 0.15 0.03 0.42 0. 10 0. 20 0. 06 0.18 0. 32 44 Safe i 1% Clean
S11 0.06 0.15 0.03 0.43 03 0.20 0.11 0.18 0.32 %4 Safe 7 it Clean
¥ Mean 0. 06 0.15 0.03 0. 40 0.05 0.20 0.11 0.19 0. 30 %4 Safe 5t Clean
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Table 6 Evaluation of heavy metal potential ecological risk index in Shaanxian, Henan
e E S feERE
Sampling RI Degree of
site Cu Zn Pb Cr Cd As Hg Ni ecological damage
S1 6.12 1.17 2.93 3.23 28. 38 6.10 180. 00 2.78 231.71 H145 Medium
S2 5.76 1.14 4,44 3.26 12. 16 7.66 234.12 2.69 273.23 14 Medium
S3 5.96 1. 26 3.75 3.48 16.22 7.22 492. 94 2.82 536.65 g High
S4 6. 14 1. 24 3.85 3.32 20. 27 6.82 169. 41 2.79 217. 84 F1 25 Medium
S5 5.86 1.17 3.62 3.45 16. 22 6.33 136. 47 2.76 180.88 1% Medium
S6 6. 14 1. 29 3. 60 3.89 8. 11 6. 29 98. 82 3.01 137.15 i Low
S7 6. 88 1.46 5.51 4. 36 40. 54 6.08 211.76 2.92 286.51 H1 4 Medium
S8 5. 89 1.16 2.70 4.29 16. 22 8.77 224.71 2.74 274.48 f14% Medium
S9 5.89 1.19 2.51 3.67 8. 11 7.31 82.35 2.58 122.61 24 Low
S10 6.40 1.22 3.37 3.95 40. 54 7.15 100. 00 2.73 175. 36 H1 4% Medium
S11 6.07 1. 24 3.37 4.04 12.16 7.14 202. 35 2.66 250.03 H1 4 Medium
SE-HJ{H Mean 6.10 1.23 3. 60 3.72 19. 90 6.99 193. 90 2.77 238.22 H145 Medium
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