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Influence of property-modified lime and fly ash on oil
absorption behaviors of saline soil
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Abstract: Control of pollutant migration is the prerequisite for the reuse of contaminated soil. Considering
the properties of contaminated saline soil and the mechanical demand in engineering utilization, lime and fly
ash were chosen optimally as treated materials. The influence of lime and fly ash on adsorption-desorption
behaviors of oil contamination in inshore saline soil were studied via static and dynamic tests. Results

indicate that: under the individual action of lime and fly ash, the oil adsorption rate is increased by 26 % and
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14 %, respectively, and it increases by 39% as combine. As a conclusion, lime and fly ash can effectively
increase adsorption rate and improve adsorption rate of oil contamination. Adsorption kinetics of saline
soil, lime -+ saline soil, fly ash + saline soil, lime + fly ash + saline soil on oil contamination conform to
the dynamic nonlinear equation of Lagergren second-level dynamics. The adsorption equilibrium time of
saline soil was 400 min and it reduced to 60 min for lime and fly ash. Lime and {ly ash is beneficial to adsorb
the free oil which cannot be adsorbed by saline soil. The adsorption isotherms of saline soil, lime + saline
soil, fly ash + saline soil, lime + fly ash + saline soil are non-linear Freundlich models. Adsorption of oil
contamination for lime + fly ash is an irreversible chemical process . which can help to reduce the influence
of ambient temperature and enhance stability.
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Table 1 Basic characteristics of saline soil in inshore
LIECES KAz 44/ %
TR HEE/ % o
KER/ % <C0. 005 mm 0.01~0.005 mm  0.05~0.01l mm 0.075~0.05 mm >0.075 mm
NaCl 2.64 3 46. 4 12. 37.2 1.5 2.2

x2 ARTMBERBNEERS
Table 2 Main components of the lime and fly ash

(mass ratio, %)

84y SiO, Al O Fe,O; CaO MgO
VEWS 1. 08 85.5 3.5
K 5501 21.91 10. 25 3.51 1.47
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Fig.1 Adsorption kinetics curves of soil

samples for oil contamination
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Fig. 2 Influence of lime and fly ash on oil adsorption
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Fig.3 SEM of treated and un-treated oil-contaminated soil

(a) ARt

to_ 1?+lt
q kqe  q.
e Sy W B I ) B S ming g Shy R IR ] A
IR AR O B L B2 mg e gt s g g IRRRE 1 0 I T

Bf ik B0 mg « g ' sk O TG R R R

@)

Jy g+ mg '+ min,

1000
800
600

£

= 400
200

0 200 400 600 800 1000 1200 1400 1 600
t/min
e o BE L o 20%K BEK+EB 1

A 25%M BUK+ERBT b v 30%Hy HOK+EE &
4 BELXAMRMA t/g 5 BHXER
Fig. 4 Relationship between t/q and t of soil on oil
AR BB R A K R
TR A A A R0 R A TS e W B R A S R
By 1A AR AE 7 B A1 IR Ry IR R R SR W A 5
A TR R R B R R g (mg - g )
BB R A k(g - mg '« min) (R 3). 4l
R B £k 0 5 B 38 48 /MR YR K D 10040 A1 R 42004
BRI 2 5 =10 20 47 K 4 #h =25 20 By K
R R B 1 i e
x3 ARRMH_RERFEUSHIESH

Table 3 Parameters of the second order rate equation

s A 5 R qe k
1 y=0.606 2x+2.5154 0.9988 1.650 0.146 0
2 y=0.4853x+0.796 3 0.9986 2.061 0.2956
3 y=0.534 6x+1.491 6 0.9984 1.871 0.1915
4 y=0.432 22+0.5425 0.998 6 2.314 0.344 2
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Fig. 6 Oil adsorption of soil under different temperature
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