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Remediation of Chlorobenzene Polluted Aquifer by Surfactant-Enhanced Air Sparging
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Abstract: The strengthening effect of anionic surfactant sodium dodecyl benzene sulfonate (SDBS) on air sparging (AS) was in-
vestigated using a series of one-dimensional column experiments. The results show that the addition of SDBS into groundwater
lowered the groundwater surface tension, which in turn reduced the air entry capillary pressure. As a result, the air saturation
in groundwater was increased accordingly. At the air injection rate of 100 ml./min, the surface tension reduction from
72. 2 mN/m to 49. 5 mN/m led to air saturation enhancement from 13. 2% to 50. 1%. As the surface tension {urther decreased,
the air saturation no longer increased, but slightly reduced instead. Through the contaminant removal experiment, it was found
that the addition of SDBS greatly increased the chlorobenzene removal efficiency, and the change trend of removal efficiency was
almost the same to the change of air saturation. Thus, the addition of surfactant into groundwater can be an effective method to
enhance air sparging.
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Fig. 1 Experimental setup
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Table 1 Properties of sands used in experiment

Rtz TOC BERK e SRR
(mm) b % (m/s) LB (g/cm®)

il 0.25~0.5 6.96 0.1 4.8X107% 0.38 1. 58

T DA o 35 MO 3R TR Se g = e it

I SEI AR [R]. K TC B 4 1 & A AN [k B2 SDIBS 1y
SRR MAEIR GG A B rp IF AR T e B
AR AN, SDBS DL S @R B 43 A 550, SR
Ja AR KA AR Z 3 5 BUREAL . JFF G <. i
25 WOREFLIBURE R 23 M 15 e W 1) B A DL
1.2 SKI&H

ARSI Ve TRIAZ 9 0. 25~0. 5 mm Y H b SR
PO KA 5T HAH SCH M o L 1.

AR S5 F2 B AR AR FP G SR R AT A
D). 7K AREAGE I Ay DAIBCRE AL IBC 0. 5 mL A i A1 mL
CS, ZEHC, ZEBURE il iE A S B o BT, SAE (35
1 B A BB A A GC-2010, FID A6 45 . HP-1
BBAIH A K 30 m, AR 0. 32 mm, )5 0. 32 pm.
IR A EIRE 200 CL BRI EE 40 °C L 72
JPFHR 2 60 C L FHREEZ S 2 °C/min, 60 45 i B2
220 °C, %Ki A 400 mL/min, S A
43 mL/min, (N Jii &~ 3 mL/min, 73t R
5+ 1. pH BRI i HIEEHE X pH 31, SRTE 5K 1 i
D {1 7 B A IR A Rl ) QBZY-1 R4

EIEJIEINE
1.3 LBWAR
BT SRR 5 R TR 1R B2

Sharma and Mohamed(2003) #H &S5 By A 25 &



B4

Zfle £.45 SRIE PR A s TS iE B R RTG Y & K2 763

R2 T=EEMESBSH

Table 2 Schedule of testing programm in air saturation ex-

periment
FETE N 11333 FmEsk H A
wx " (mg/L) (mN/m) (mL/min)
0 72.2
150 59.0
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Fig. 2 Water retention curves in medium sand
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Fig. 3 Air saturation at different air flow rates and SDBS

concentration
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Fig. 4 A schematic diagram of channel distribution in me-

dium sand at different surface tension
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Fig. 5 Chlorobenzene removal vs, time at different surface tension
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