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Table 1 Physicochemical properties of tested soil
pH CEC (%)
(g/kg) (8/ke) (emolke)
19.7 7.0 18.1 17.7 (<25.*9‘m) 2 ~42590“m) (20~ 42‘99?0 um)
1.1.2 200g 100 50 ml
500 ml 10 g 200 ml 150 r/min 24 h 4 000 r/min
30 min
[a]
10% 90%
HJ 637-2012" 10 pl 40°C 1.2 ml/min
35 470 mg/kg 1.2
lg
50 ml ( ) OIL460
150 1r/min 24 h ( ) KQ-
4 000 r/min 30 min 500GDV (
) L3530 (
05¢g 50 ml ) QBZY (
20 ml ) FD-1-50 (
30 min ) Alliance €2695
45 min (Waters U.S.)
( 1em ) (
50 ml )
5 ml (60-100  )( )
GB/T 16488—1996
-B- (CMCD)98%  j-
113 [a] (B-CD)( ) [l (
40 mg [a] 200 ml >98% )
100 200 g 3 (SDS)
(LAS)
[a] (AES) 5
[a] 200 mg/kg (LAEY) 10(NP10) Cio.14
lg 9(AE09) (20)
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(TritonX-100 TX100) 1 2
F2 ZTRAAREEMEFINELSH
Table 2 Physicochemical properties of tested surfactants
(g/mol) (mN/m) CMC (mg/L) HLB
(SDS) 288.38 322 2100 40
(SDBS/LAS) 348.48 29.1 1000 11
(AES) 332.434 36.2 1458 11.7
(LAE9) 522 29.4 52.2 13~13.5
10(NP10) 616.82 32.1 173.3 13.2
Ciois 9(AE09) 582.81 31.4 730 12.5
(El“zv(;ien-SO/TWSO) 1309 37.8 15.7 15
(TritonX-100/TX100) 625 34.2 144 13.5
(HTAB) 364.446 30 335 15.8
CMC HLB
1.3 SDS
1.3.1 [a] 85.3%
65.3% Tw80  TX100
6 g/L
(SDS LAS AES) (LAE9 NP10 60% SDS Tw80  TX100
AEO9 Tw80  TX100) (HTAB)
10 g/ SDS LAS 100 -
TX100 Tw80 Tw60 -B- (CMCD)  p- o0l
(B-CD) [a] 80|
70}
132 S 60
M50
& !
6:4 10 g/L 40 1 H A0
25 [a] i
20
10f
6 0 [
$ ~1> o 4‘@%\9 N + A vf%“ Yioo;@
2 TR [al BTG Y - 4 Trikeis g 14
B1 FREEBEFREEETN SRR ERIER
2.1 Fig. 1 Removal efficiencies of contaminated soils with different
1 kind of surfactants
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30% ~ 70% [a] 85% 2.2.1 2 SDS
TX100 SDS  TwS80 6:4
- - N O
_ [a] 95%
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Fig. 3 Removal efficiencies of Benz[a]anthracene with
mixed-surfactants at different concentrations
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Fig. 4 Removal efficiencies of petroleum hydrocarbons with
SDS-Tw80 at different concentrations
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Fig. 5 Removal efficiencies of Benz[a]anthracene with
mixed-surfactants at different liquid soil ratios
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Fig. 7 Removal efficiencies of Benz[a]anthracene with
mixed-surfactants at different inorganic salts
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Elution Effects of Surfactants on Petroleum Contaminants in Soil

LI Shasha"?, SUN Yuhuan', HU Xuefeng’, ZHANG Haibo”, LUO Yongming” , WU Xueyong™*

(1 Qingdao University of Science and Technology, Qingdao, Shandong 266042, China; 2 Yantai Institute of Coastal Zone
Research, Chinese Academy of Sciences, Yantai, Shandong 264003, China; 3 Yantai University, Yantai, Shandong 264003,
China)

Abstract: Surfactants have the potential to clean up the crude oil contaminated soil owing to their excellent properties of
solubilization and emulsification. Here, the elution efficiency of crude oil and Benz[a]anthracene from soil by 11 kinds of
surfactants including anionic, cationic, and non-ionic surfactants were examined using batch elution experiments. According to
the elution efficiency, better anionic and nonionic surfactants were selected and mixed, and then, the influence of mass ratio,
concentration of mixed surfactants, liquid soil ratio (L/S), temperature and the species of the added inorganic salts on elution
efficiency of Benz[a]anthracene in contaminated soil were investigated in the experiment. The results showed that, for single
surfactant, SDS, Tw80 and TX100 had greater effects on Benz[a]anthracene and crude oil elution test, and the elution rates of
Benz[a]anthracene were 85.3%, 74.3% and 67.9% under the condition of concentration of 10 g/L and liquid soil ratio of 40 : 1,
meanwhile, the elution rates of crude oil were 65.3%, 57.6% and 67.3% under the concentration of 6 g/L and liquid soil ratio of
20 : 1, respectively. The solubilization of Benz[a]anthracene could be increased significantly by SDS-Tw80 mixed surfactants.
The elution rate of Benz[a]anthracene could be up to 84.5% when the concentration and the mass ratio of SDS-Tw80 were 6 g/L
and 6 : 4, the liquid soil ratio (L/S) was 20 : 1, the concentration of sodium carbonate as additive was 0.02 mol/L.

Key words: Benz[a]anthracene; Surfactant; Compound; Soil elution



