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Effects of oil pollution on soil moisture
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Abstract: Background, aim, and scope Northern Shaanxi is the birthplace of the oil industry. In the process
of large-scale exploitation of oil, it will inevitably lead to leakage of oil spill, which causes a certain degree of
pollution of soil and groundwater. In order to investigate the effect of oil pollution on soil water characteristics
in northern Shaanxi, we conducted this study. Materials and methods In this study three different soils (Lou
soil, Loessial soil and Aeolian sandy soil) were tested for soil wettability and saturated hydraulic conductivity at
four different pollution gradients (0.5%, 1%, 2% and 4%), with clean soil as a control. Results Soil moisture of

Lou soil, Loessial soil and Aeolian sandy soil infiltrated quickly at 0% and 0.5% oil contaminated concentration,
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wetting grade 0, no water repellent. The Lou soil began to show slight water repellency at 4% oil treatment.
Starting from 2% oil content, the water repellency of Loessial soil was enhanced. At 1% oil content, the Aeolian
sandy soil exhibit strong water repellency and extreme water repellency at 4% oil content. The effect of oil
pollution on soil wettability is: Aeolian sandy soil, Loessial soil and Lou soil. The oil pollution has a significant
effect on the saturated hydraulic conductivity of the three soils. The saturated hydraulic conductivity of the
Lou soil and Loessial soil was on the order of 10, the Aeolian sandy soil was on the order of 10~. At the same
pollution concentration, the saturated hydraulic conductivity of Loessial soil is larger than that of Lou soil. The
effect of pollution concentration on the saturated hydraulic conductivity of three soils was significant at low
oil content. With the increase of oil content, the trend of saturated hydraulic conductivity decreased gradually,
and this effect was more significant in Aeolian sandy soil. Discussion Clean soil usually has a certain degree of
hydrophilicity, but when the soil is contaminated by oil organic matter, the surface wettability may change from
the hydrophilic surface into a hydrophobic surface, resulting in varying degrees of water repellency, causing the
soil water holding capacity reduced. After the oil pollutes the soil, the residual oil in the soil contains a lot of polar
molecules. In the case where the soil is relatively dry or the moisture content is very low, the polar molecules
will have the characteristics of oil wetting on the surface, which will cause the soil hydrodynamic characteristics
to change greatly. The change of soil hydrodynamic characteristics will seriously affect the in situ treatment
of petroleum contaminated soil. Our study showed that oil pollution has a significant effect on soil wettability,
which has the greatest effect on the wettability of sandy soil and the smallest soil. The content of clay particles
and hydrophilic components in the sandy soil is low, so the hydrophobic oil pollutants can greatly weaken the soil
surface tension and increase the soil contact angle. Soil water transports, surface water to groundwater recharge,
the migration of pollutants are closely related to soil permeability. We found that with the increase of oil content,
the saturated hydraulic conductivity of sandy soil gradually decreased and the decreasing trend gradient was
gentle. The possible reason for the slowdown in the saturated hydraulic conductivity of sandy soil is that the oil
pollution causes the soil surface to produce some hydrophobicity, reduces the resistance of water infiltration,
and relieves the trend of decreasing the saturated hydraulic conductivity. On the one hand, oil pollution of the
soil will plug the soil moisture migration channel, on the other hand will make the soil surface to produce a
certain degree of hydrophobicity to reduce the water migration resistance, these two areas together, causing soil
permeability changes. Conclusions Oil pollution has a significant effect on soil water characteristics. When the
soil is polluted by oil, it caused the wettability to change, resulting in a certain degree of water repellency. This
change is particularly evident in sandy soils. The oil pollution of the three soils showed a decreasing trend with
the increase of the pollution concentration. Although the saturated hydraulic conductivity of oil-contaminated
soil was reduced, it does not produce an order of magnitude transition over an order of magnitude for the soil of
the same soil. Recommendations and perspectives The oil industry is of great significance to the development
of the national economy, but the problem of soil and water pollution caused by it cannot be neglected. It is very
important to study the influence of oil pollution on soil water characteristics in northern Shaanxi. It should be
further studied to further clarify the influence of oil pollution on soil hydrodynamic characteristics, so as to
provide theoretical basis for oil pollution remediation.

Key words: oil pollution; soil water; soil wettability; saturated hydraulic conductivity

K Je NRH LA BB IR, B 2255
FHEOKF BT & i, NN SR 3R89 52 0 e
5 HARNE, FEA AR, SRR R RN
H5Y, AR AR T OK - BB, X)

SRR R K A AN R R BE A TS G o A
NEFGHY HARVEI, FEE AT R R,
XA F R Z G 2, el R R iz i
SO LN NI i RS e AR SR v 2 (RN

DOI: 10.7515/JEE182023



268 M BRI 24

X - R R K B — e B RS . A G
TS S A E LB, S 4 Y RE K P
(FBREHH, 2004) ; 51E - GEFRRG AR,
el 2L LG A B LR R (R S5 8 4, 2003 ) 5 5l
- T MRV A R AR AR, IR AR R
B, A ihis Yk i m A & 8am i B,
NGRS i

I B A s g AR SC s E B e A
WY (22 NFIAE, 2007; BSR4,
2013) | AL PERTSZNE ( BUEENTAE, 2009;
SRIBEBHAE, 2013) , A4 iHT5 g AR S KB P (X
HaSE, 20065 X FEEE, 2007) , AiMIT YA
Wi 52 4 D i (UG RERIAREESR , 20005 BANAESE,
2006; R FAE, 2015) , T AMTE Y 11
IRAT R R R 7 T BRI /L o 28/ KA (2015)
FEJE T 28305 Yo Xt K R iE th 2k iAo, 3
P4 (2011) JFJR T 4eihis g 3 rh B 40K BTt
FUEERT ST, FRPESRESE (2011) JFJ& T e Ayl
159 Z LA B K B Rt b o . XSt oE 202
B A AL O i R, i DR K R
SLIE 5 T FE A b . IR ASE T S £
Bk NE. R BRI =4 K ERREAEE
EHEVIRR, BEEM5 D LR T8
b, DA VS e () W B A . A AT SRR

9%

PERBIE WX TR B KGR IR 4%
B E B o BB AR AN 22 4t X i i =
B, BN E A O R R R, ORI A
T RA S 23 3. MR KRS A fa 3
T F2 B b Bib X A J 95 Gt - 358 7K 43 4 2 1) R T R
NERK . ANFEFE SR B 2RI K,
AT 5 LA B AL SR i X0 B 45 - F0 Kb A 5T xS
%, URFHX R EE NS, NN E A
AT R BEE, WP IR AN [ETT Gk BE X 3 AN [E] £
JoT 35K S REPE R e, SR B A DX A i v Bt
B e 0 TSR LB AR

1 #MiEFZE

1.1 XEHMREHE&

Pt 4 I X B PE A e T, A AR T R
HEE ™, RERZGRMPEZ L35, i
ZHERNAT BrZs. BHRE. 2 mm i fE 4.
R 35 AU AL AR T MS2000 714 38 5 et B A
E, RN L. WA E E 2 E, e
FER A S o USSR AN TG B ) B AR 35 )5 A il
15 9% L IBAE R FUN R, RO [F) T 2 1 R
mh, TEME TR E AN 0.5%. 1% 2%, 4%
I 4 A5 e BEAR U om o\ I s RS,
M, R DA v g E X R

1 AU

Tab.1 Soil mechanical composition
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Lou soil Weinan 22.12 63.66 1222 Silty loam
Bt S8 Ly
Loessial soil Yanan 1028 7144 18.28 Silty loam
R fhAk Herb+
2. . .
Aeolian sandy soil Yulin 69 13.14 84.17 Loam sandy soil
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