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Flushing of Phenanthrene in Sandy Soils by Triton X400 and Sodium Dodecyl

Sulfate
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(School of Environmental and Municipal Engineering Lanzhou Jiaotong University Lanzhou 730070 China)

Abstract: A comparison of column flushing for phenanthrene-contaminated sandy soils was made by using an anionic surfactant
sodium dodecyl sulfate (SDS) a nonionic surfactant Triton X400 (TX100) and their mixed surfactants (SDS-TX100). The tested
concentrations of surfactants were 1000 1750 2500 and 3250 mg * L™' while the mass ratios of SDS to TX100 (S: T) in the mixed
surfactants were 1:1 1:2 and 1:4. Tt was shown that the elution curves (phenanthrene concentration in elutant versus porous volume
number) by SDS were zigzag fluctuating rather than regular patterns while those by TX100 and SDS-TX100 were regular ones in which
the phenanthrene concentrations in elutant increased achieved maximum and then decreased with the porous volume numbers of eluting
solutions. Moreover the maximum phenanthrene concentrations increased and the total porous volume numbers decreased with
surfactant concentration increasing. Given the surfactant and total porous volume number the removal efficiencies of phenanthrene were
positively related to surfactant concentrations. The removal efficiencies by TX100 and SDS-TX100 depended on concentration and ratio
of surfactant and were much larger than those by SDS. Given 1 000 1 750 and 2500 mg * L™' of the surfactant concentrations
respectively the removal efficiencies by TX100 and SDS-TX100 were more than 95% but the total porous volume numbers by SDS-
TX100 were less than those by TX100. Given 3250 mg * L' of the surfactant concentration the total removal efficiencies by five
surfactants (i. e. SDS TX100 S:T=1:1 S:T=1:2 and S: T =1:4) achieved their maximum values as 70. 8% 99.9% 99.9%
98.7% and 99.2% respectively but the needed porous volume numbers by TX100 were the least among those by all surfactants. The
results illustrates that the factors such as type concentration and ratio of surfactant play important roles in surfactant-enhanced flushing
remediation for soils contaminated by organics.
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Table 1  Physical and chemical parameters of the used reagents
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Fig. 1 Schematic diagram of column flushing
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Fig.2  Column flushing of phenanthrene by single surfactant solutions
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Fig.4 Relationship between removal efficiencies of phenanthrene and porous volume numbers in column flushing by surfactants
1:2; 3250 mg * L~ SDS
TX100 3 SDS-
TX100. - 3 S: T . SDS
=1:4 S:T=1:1
S:T=1:2. 70. 8% . TX100 SDS-TX100
SDS-TX100 TX100 4 TX100
. 4 SDS-TX100 97 % 99.9% ;
TX100 S:T=1:4 SDS-TX100 95%
< S8:T=1:2 < S:T=1:1 < TX100 99.9% . 2
. Zhou # SDS TX100
SDS TX100 ;
3250 mg+ L TX100 SDS-TX100
TX100 <S:T=1:4<S:T=1:2 TX100 SDS -TX100



1636 31

2

Table 2 Comparisons of flushing results by surfactants with different concentrations and at different ratios

/ mge L~ /mg+ L~ 1% /mL * mg ™' / g+ mg™!
1 000 19.5 14.3 15.8 3.09 3.09
DS 1750 17 16. 4 16. 6 2.56 4.48
2500 17 16.6 28.7 1.48 3.70
3250 17.5 46.0 70.8 0.62 2.01
1 000 23.5 34.9 99.4 0.59 0.59
TX100 1750 14.5 55.5 97.7 0.37 0. 65
2500 12.5 67.4 99.5 0.31 0.79
3250 6 113 99.9 0.15 0. 49
1000 22 26.1 95 0.58 0.58
ST < 1:1 1750 13 66.0 95.7 0.34 0.59
2500 10.5 76. 4 99.1 0.26 0. 66
3250 9 99.7 99.9 0.23 0.73
1000 15.5 49.7 96.7 0. 40 0. 40
ST = 1:2 1750 12 62.7 97.3 0.31 0. 54
2500 10 73.5 98.3 0.25 0. 64
3250 8.5 76.4 98.7 0.22 0.70
1000 15 52.8 96.5 0.39 0. 39
ST = 1:4 1750 10 59.2 98.7 0.25 0. 44
2500 7.5 87.6 98.2 0.19 0.48
3250 6.5 95.3 99.2 0.16 0.53
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