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Pollution of Farmland Soil by Petroleum Industry in the Central Plains Oil Field

LIU Wen-xia', MENG Xiang-yuan', FENG Jian-can', WANG Wen-liang', YAN Wen-can®

(Department of Environment, Henan Agricultural University, Zhengzhou, 450002, P. R. China)

Abstract: A survey was conducted to show the origin of pollution resulting in farml and abandoned in the Central Plains Oil Field. It
has been found that the main pollution causing abandoned farmland was wastewater with high concentration of dissolved salts from
corroded pipeline of the oil field. The contents of total salts from the polluted soil were 7. 07 g + kg~'. Of them, Na* and Cl~ were
9.39 and 11. 56 cmol + kg ™', respectively. The contents of them were 6. 0, 7. 8 and 18. 1 times as much as that of unpolluted soil.
The high contents of total salt. Na* and Cl~ caused compaction of the soil association with degradation and deterioration of soil e-
cological environment.
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Figure I  Technological process diagram of the oil field
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Table 1 Comparison of wheat quality aroun twelve oil wells

with control (mean value)

Hi s AROTER Mm/em K /em ThE/g
X B A 1.53 59. 1 6.13 38.06
20 m 1.74 57.0 7.10 38.00
50 m 1.97 57.0 7.30 36. 30
100 m 1.85 58.9 7.40 36.10

F2 R IMEEHEGE (pg - kg™")
Table 2 Contents of organic compound Benzo — [a] — pyrene

in wheat from 2th oil recovery factory (g * kg™')

I 20 m 50 m 100 m
1—143 0.0400 0.5226 0.963
2—26 0.8570 0.178 7
3—121 0.448 6 1.749°5 0.0280
3—184 0.246 7 0.336 4
3—246 0.2257 0.493 4
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Table 3 The composition of dissolvable ions in the polluted soil

R £ 228 FHES 7 /cmol - kg ™! Na*/(Na® + BIE T/ emol « kg ™! Cl=/(Cl” +S0i™ +
/em Ca®* Mg* K* Na*  K'+Ca®" +Mg’*)  CI° 803~ €03~ HCO5 CO3}™ +HCOY)
XXMM 05 4.56 2.90 0.13 25.09 76. 8 24. 80 0.74 — 0.42 95.5
5—20 3.71 2.74 0.07 4,04 38.3 81.46 0.11 — 0.29 99.5
Xk 0—5 0.71 0.05 0.07 6.62 88.9 5.44 1.14 — 0.67 75.0
5—20 0.42 0.34 0. 04 5.02 86.3 3.78 1.08 — 0.48 70.8
=B 0—5 0.39 0.15 — 0.13 19.4 0.36 0.23 — 0.65 29.0
5—20 0.42 0.15 — 0. 84 59.6 0.32 0.18 — 0.78 25.0
2%k 0—5 0.32 0.08 0.06 7.33 94. 1 25.52 0.71 — 0.27 96.3
5—20 0.21 0.24 0. 04 6.35 92.8 4.82 0.58 — 0.82 77.5
B=HdL  0—s5 0.12 0.10 0.04 14. 88 98.3 9.10 0.42 0.17 1.22 83.4
5—20 — 5.55 3.12 0.08 2.10
26"t 0—5 0.38 0.24 — 1.73 73.6 0. 46 0.75 — 0.77 23.2
5—20 — 2.18 0.42 — 1.45
RERC 0—5 1.06 0. 60 0. 04 26. 44 94.0 14. 4 0.37 — 0.50 94.3
5—20 1.00 0. 84 0. 04 6.09 76. 4 7.02 0.97 — 0. 44 83.3
20—35 0.76 0.54 — 3.87 74.9 4.08 0.31 — 0.42 84.8
> 35 0.78 0.24 0. 04 4.58 81.2 4.96 0.41 — 0.63 82.7
FAS 0—5 0. 84 1.98 — 4.67 62.3 1.04 2.53 0. 04 2.52 17.0
5—20 0. 67 1.53 — 5.20 70.3 1. 64 2.05 — 3.06 24.3
B0 4 0—5 1.72 7.10 0.10 17.55 66.3 18.18 1.55 — 0.40 90.3
5—20 1.77 3.33 — 6.62 56. 5 10. 90 0.81 — 0.38 90.2
B R 0—5 2.87 2.33 0.13 24.20 81.9 23.52 0.65 — 0.38 95.8
5—20 0. 14 3.38 0.10 19.77 84.5 17.36 0. 86 — 0.40 93.2
8" 0—5 0.96 2.40 0. 07 33.99 90. 8 40.90 1.72 — 0.50 94.9
5—20 0.35 0. 44 — 14. 45 94.8 10. 48 1.39 — 0.61 84.0
o9 0—5 0.96 0.35 — 3.24 71.2 1.18 0.27 — 0.38 64.5
5—20 0.30 0.26 — 4,67 89.3 1.32 0.55 0. 84 0.50 41. 4
Tt 0—s5 0. 44 0.04 0.07 4.40 88.9 4.42 0.27 — 0.38 87.2
5—20 0.21 0.07 — 3.42 92.4 2.54 0.55 — 0.29 75.1
T4 KRISEITEVMAEREIBFEN
Table 4  The composition of dissolvable ions in unpolluted soil
. . B2 % / emol - kg™!
. B /em Ca®* Mg* K Na* cl- S0i- C03 HCO;
Ty 1# 0—20 0.42 0.20 — 1.11 0. 62 0.25 — 0.57
> 20 0.38 0.12 — 1.38 0. 64 0.39 — 1.01
FAst 0—20 0.27 0.41 0. 006 1.20 0.50 0.12 — 0. 94
> 20 0.42 0.19 — 1. 11 0.78 0.11 — 0.61
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