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Characteristics of Wettability Variation of Qil-Contaminated Porous Medium
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Abstract: A certain degree of oil pollution can lead to wettability variation in porous medium, which can bring about low water-
holding capacity, oil contamination of groundwater, low food quality and production. In this study. water repellency of sand
and clay was measured by WDPT and MED methods under different diesel and engine oil contents. Critical oil content of porous
media in oil-contaminated porous media was determined preliminarily, beyond which hydrophilic surface could change into hy-
drophobic surface. The results show that critical oil contents of clay and sand contaminated by engine oil are about 7% and
0. 5% respectively. Critical oil content of sand contaminated by diesel is about 14 % , while diesel doesn’t have remarkable effect
on water repellency. In addition, when water content increases to a critical value, wettability of oil-contaminated porous medi-
um will reverse again. Critical water contents of sand contaminated by engine oil and diesel are both between 0. 2% — 1%,
while critical water content of clay contaminated by engine oil is approximately equal to its oil content in value.

Key words: oil-contaminated porous medium; wettability; water repellency; pollution control; environmetal engineering.
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Table 1  Grain size distribution and physical properties for porous media samples
RS (V)

PR L IR B - - - o

ZAAN WE (m? - g1y 21 1=0.5 0.5~0.25 0.25~0.1 0.1~0.075 0.075~0. 005 TR
(mm)  (mm) (mm) (mm) (mm) (mm)
it 2. 66 4. 69 17. 4 45.3 27.9 8.1 0.3 1.0 b
Kitk+  2.70 31. 57 0.6 0.3 0.2 0.7 75.6 22.6 KRG +
F2 HidihmAERER x4 AEHEETIEMTE MED \iZH(E

Table 2 Basic properties of diesel and engine oil

Table 4 Infiltration time in clay by MED method in the con-

dition of different engine oil contents

WEE ORI REC RWEIKI) WK AE K S

A PR . - =
(g cm™3)(mPa « &) (N - ™) (mN - m™) LA R IR S R TR 86 ) AT 1] ()
0% St 0.848 3.56~4.05 27.8 19.0 FMmE o 3% 5% 85% 13%  24%  36%
CDISW-40 Bl 0.878 404~444  31.2 24.5 4% .82 1.63 1.31 1.12 0.95 0.66 0.52
6%  2.75 2.52 2.35 2,05 1.82 1.45 1.15
7% 451 4.34  4.03 3.65 3.12 2.41 2.14
=3 EREBRNESENRKERIRSKERE 7.25% 6.32 6.46 6.33 6.16 5.05 4.44 2,33
Table 3 Water repellency description and level standard of 7.5%  6.54 674 7.45 6.82 6.75 4.81 2.43
0 ' < e
MED method 8%  7.87 8.63 8.12 7. 51720 573 272
10%  34.21 27.61 25.23 17.52 17.53 11.23 3.44
K- JRAKPEREAR TR B 80
7 e i 7K 36 N " N N
5 AEHHESE THEE MED NS E
6 B Ak 21 £S5 FEANBSETHIH NiEHRtE
s Rk 13 Table 5 Infiltration time in sand by MED method in the
4 RS R K 8.5 condition of different engine oil contents
. BHFAK 5 AR R IR RS B TR 5 A I ] ()
2 HIK 3 MR 0 3% 5% 8.5% 13% 24%  36%
1 SRk 0 0.5% 411 3.92 3.65 3.15 2.51 1.82 1.45
0.8% 13.54 13.13 12.82 12.52 11.11 4.33 4.33
1% 30.55 30.23 28.15 23.13 20.92 4.92 1.62
1998) W3 3. 2%  40.13 37.22 33.92 30.62 24.11 5.12 1.81
: s NN 47 50.14 42.65 31.32 30. L34 574 2,14
1.2.2 ﬁﬁﬂ(ﬁ@ﬂr_ﬂﬂj}f(WDPT) lﬁ%ﬂ(ﬁﬁ/&jﬂ( 1% 50.14 42.65 31.32 30.12 26.34 5.74 2. 14
ZF 175 ] [B) 700 2 o8 25 vih 22 LA 0 R K PV 2 1 s
FKEE E B BRANT (Letey et al. , 20005 McK- 6 TELHEE TR MED A5

issock et al., 2000; Quyum et al., 2002; Sonn-
eveld et al. , 2003; RIEFS,2007) : (1) fig il A 7]

Table 6 Infiltration time in sand by MED method in the

condition of different diesel oil contents

KB R, TR (IR £ LA R AR B TR W ATB I ()

Pl o v i 3 CRIIES 0 3% 5%  8.5% 13%  24%  36%
L g/lﬂ*ﬁ? i?o‘g/i,)zéj\fzféﬁﬁ%i, %le 14%  4.82  4.64 4.13 3.82 3.15 2.67 2.15
oL (2) bR R S Sk T R 8 T AR IR OK (R Y 16%  9.15 822 7.12 526 4.71 321 1.92
0. 05 mL) i B8 1 T RE 218, I 58 /K B A 1 1 18%  14.15 13.81 13.34 12.91 5.34 4.33 2.18
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Fig. 1 Infiltration time in clay by MED method under the

condition of different water contents
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