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Effect of Surfactant Types on Washing of Diesd-contaminated Soil
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ABSTRACT

The effects of surfactant types and the ratio of nonionic and anionic surfactants on the washing of diesdl contaminated soil
were investigated. In batch tests, the nonionic surfactant, which has HLB within 12-13, showed a high diesdl removal
efficiency and Tergitol 15-S-7 (T15S7) with 20 g/L concentration exhibited the highest removal efficiency of 79-88%
among the tested nonionic surfactants. Anionic surfactants, in general, showed lower remova efficiency than nonionic
surfactants. In case of mixed surfactant system, the removal efficiency increased with nonionic surfactant concentration.
With mixed surfactants of T15S7 and SDS as 3: 1 ratio, diesel removal was enhanced to 76% with 10 g/L of the mixed
surfactants. These results could be used in the selection of proper surfactants for remediation of diesel contaminated soils.
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Fig. 1. GC Chromatogram of diesel extracted from (A) Soil A
and (B) Soil B.

Table 1. The characteristics of the used soils

Soil A Soil B Ref.

pH 552 7.07 ASTM? D4977
Particle Silty clay loam  Sand USDAP
Sand (%) 7.3 90  ASTM? D422
Silt (%) 57.3 37 ASTM? D422
Clay (%) 355 63 ASTM? D422
Organic content (%) 7.97 307 ASTM? D2974

3 American Society of Testing and Materids
b United States Department of Agriculture

Table 2. Physico-chemical properties of used surfactants in this study

HEAQA &9 25mLE €3l drum rotary shaker
(25°C)llA 3XI7F < 30 rpmoE mwksle] tlAle] AA
7} o] FoAREE 13Tt o]F- vials 5,000 rpmellx] 14]
P RS & AT B EYdtiion, e
0]:0]]}\1__ Z]—_n_ q;g o
S35ttt 9 AASPAIE o83 tA AA AP
A thal & 5 & 10gLY Ut
HEE SoleA AHEdAe} ol AHE gAY 5
A F=R7F 0:1, 025:0.75, 05:05, 0.75:0.25, 1:
O} HE5 Azste] o]getit. 9 AHE/dAe] 3
& detA]l ARE-3E Hlo]2A] AWEAFA= TweoH
Tergitol 15-S-7(T15S7)0|1o.H, S0 AHIAIA|=
SDS, CAL, AMAC|t}. 7|e} A3z71e &) AdaAd)
S o83t st 3 AT} FUI 21E o8t
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2.3. B4
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AEY viad ¥i 5¢9 5 EFI 25 mLA
hexanes ¥ % 327t X°3]%7]E 0]g-8 F’% }

o

Abbr., Trade Name Chemica Name M.wW.A HLBY Type”
TW80 Tween80 POEY(20) sorbitan monooleate 1308 15.0 N
T15S5 Tergitol 15-S5 POEY(5) secondary acohol 423 105 N
T15S7 Tergitol 15-S-7 POEY(7) secondary acohol 515 121 N
T1559 Tergitol 15-S-9 POEY(9) secondary acohol 607 133 N
B30 Brij 30 POEY(4) lauryl ether 362 9.7 N
B56 Brij 56 POEY(10) cetyl ether 683 12.9 N
B78 Brij 78 POEY(20) stearyl ether 1152 15.3 N
SDS SDS Sodium dodecyl sulfate 288 - A
CAL Cafax 16L Disodium hexadecylbenzene disulfonate 642 - A
AMA AMA-80I Sodium dihexyl sulfosuccinate 388 - A

3 Average molecular weight (g/moL), ® Hydraphilic-Lipophilic Baance, © N: Nonionic; A: Anionic, 9 Polyoxyethylene (-OCH,-CH,-)
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Fig. 2. Effect of nonionic surfactants on the removal of diesd
from (A) Soil A and (B) Soil B.
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