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Sorption of Oil in Simulated Oil Polluted Water by M odified Soils’

Gao Bin, Wang Xiaorong, Zhang M ing, Huang Hua, Yang Liuyan(State Key Laboratory of Pollution
Control and Resource Reuse, Department of Environmental Science and Engineering, Nanjing University, Nan-

jing 210093, China E-m ail: ekx r@ nju. edu. cn)

Abstract: Two kinds of quaternary amm onium com pounds(QAC), hexadecylrrinethylamm onjum (HDTM A ) and
tetram ethylamm onium (TM A ), were used to treat three kinds of natural soils(black soil, yellow-brown soil and
red soil)and sorption of oil in water by these soils was studied. Both natural soils and m odified soils can sorb oil
from water, but m odified soils have better effect. The sorption effect of m odified soils is follow ing: ICEC-HDT-
M A black soil> ICEC-HDTM A yellow brown soil> ICEC-HDTMA red soil> 1ICEC-TM A black soil> 1CEC-
TMA yellow brown soil> ICEC-TMA red soil Sorption of oil by natural soils and HDTM A m odified soils is via
partition, the sorption isotherm s can be expressed by Henry equation, and logK som is 2. 69, logK uprma 3-35. Sorp-
tion mechanisms of TM A soils are com plex, but the sorption isotherm s can be expressed by Langmuir equation,
the saturation sorption capacities are 1150mg/kg (TMA black soil), 751 mg/kg(TMA yellow-brown soil),
172m g/kg(TM A red soil) respectively.
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1.2 40°C ,
(1) (CEC) (781 1.35mm
g 30m 1 ., 0.1mol/L CaCl ,
Cca™, CEC
0.1lmol/L  BaCl Ca™ ,
Ca™ , 0.7CEC-HDTM A CEC 0.7
CEC- HDTM A 0.7H
(2) (7 0.05~ 0.5g
, 100m 1 , (4) 0.5¢ (
Ag2S0y 0.1g, 10.00m1 0.4mol/L lg ) , 20m 1 ,
K2C1077H2S04 ( )
, 5m in, , , 30C
, , 2~ 3 s 24h ( 20h ),
0.1m ol/L K>Cr:07 0.1mol/ , 5m 1 5m 1
L FeSOy - - ,
(3) ; 9
, 2.1
1
1.OH  0.7H  0.5H 10T 1.0H 1.0T 1.0H 1.0T
CEC/cmol* kg ! 45.27 9.27 19.7
(OM)/% 4.98 17.9 14.1 11.8 8.55 0.49 3.23 1.21 1.19 6.97 2.71
oM 13.0 9.16 6.83 3.57 2.74 0.72 5.78 1.52
1
, 5mg/L ,ICEC-HDTM A ICEC-TMA
, 132mg/kg  116mg/kg,
1 oM CEC (45.2mg/kg) 2.9 2.6
. ICEC-HDTM A ICEC-TMA
CEC , , 122mg/kg  93.2mg/kg,
. , (24.4mg/kg) 5.0 3.8 ;I1CEC-HDTMA
ICEC-TM A 102m g/kg
(Cis ) HDTMA 97.6mg/kg, (5.66mg/kg) 18
oM TMA 17 TMA ,HDTMA
2
2.2 2 :1CEC-HDTM A
19%, > ICEC-HDTMA > ICEC-HDTM A
, (mg/L) (mg/ > ICEC-TMA > ICEC-TMA > 1CEC-
kg) . TMA ,HDTM A
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3 HDTMA 1 (OM %)
3 logK som 2.80(
3 HDTMA ). 2. 84( ). 2. 44( ).

3 :1.0 1ogK som 2. 69 2).
CEC-HDTMA > 0.7 CEC-HDTMA > 0.5 logK som = log(k /OM ) (1)
CEC-HDTM A > HDTMA HDTM A
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2 HDTMA
IH 0. 7H 0.5HA IH 1H
Y=31.4X Y= 334X Y=217X  Y=99.1X Y=8.25X  Y=185X  Y=1.34X  Y=111X
kK /k 10.7 6.92 3.16 22.6 86.1
L ogK Oy 2.80 3.37 3.31 3.00 2.84 3.49 2.44 3.60
1) 1L lkg
HDTMA s HDTMA 2.4 TMA
s HDTMA s TMA
2 (2) TMA s
5 HDTMA , . TMA
logK uprt™a, 3.37(1CEC-HDTM A )
3.31 (0.7CEC-HDTM A~ )~3.00(0.5CEC-HDT- s
MA )+ 3.49 (1CEC-HDTMA ). 3.60 s s
(1CEC-HDTM A )- s TMA
HDTMA logK uprma “
3.35. ,HDTMA 1 TMA
, Langmuir 1/Y=A/Yox 1/X+ 1/
logK wprva = loglk - k )/ Yo . 3 R Yo
(OM - OM )] (2) TMA 3 ( )
3 TMA
AD Y§/mg* kg !
ICEC-TM A 1/Y= 0.00870X+ 0.00087 0.9206 10.0 1150
1ICEC-TMA 1/Y= 0.00320X + 0.00133 0.9969 2.41 751
ICEC-TM A 1/Y=0.00791X+ 0.00583 0.9380 1.36 172
1) 2) (mg/kg)
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