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ABSTRACT

To enhance the washing efficiency of soil polluted by hydrophobic organic compounds, the effects
of electrolytes and monomeric organic additives on micelle formation and washing efficiency of mixed
surfactant solutions were investigated in this study.

The surface tensions and critical micelle concentrations(CMCs) of the single and mixed surfactant
solutions[POEs/SDS] supplemented by NaCl were measured to investigate the effects on washing
efficiency, and the composition ratios of surfactants and NaCl were optimized for the efficient soil
washing system. As the mixing ratio of POEs/SDS was increased to 80%, the mixed surfactant with
0.01M NaCl showed more proportional increase of washing efficiency than the mixed surfactant
without any salts. The 3% solution of POEs and SDS(80%/20%) with 0.01M NaCl showed the
washing efficiency of 90%. However, the washing efficiency was not enhanced by NaCl addition to
the single surfactant solution of POE,. The CMC of SDS(0.049%) was higher than that of POE; (0.016%),
but the CMCs of mixed surfactants were decreased as the mixing ratio of POEs was increased. Alcohols

having longer chain and branched carbon chain were found to be desirable for the soil washing additives.
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dodecyl sulfate(SDS)E &35t AHAHS A
A BFATH(Table 1). A5 NaClsh 7182
SRS e TR YFSS AAE A

Aato] MHAPE AA8k3it(Table 2).
2.2 7012983
7 T FER A3 edHE B HLA

2 AEs)do] vl w2 A= SgE F on-
dodecane ®7|LGEHZ HAste AN
t}. Gas Chromatography (Hewlett Packard 5890
Series 1, USA) EAZx7A& Table 30 AjA|H
uhe} et

2.3INBSEY

MEEHA 28T AXT HH B2 of
Ao A 2NF e BT # 4A4(4.75mm)E T35t
E EQUHS ARg st Adao EYE 110T
9] &£x 2 oF 297} AZEA|Zl &, n-hexaneol| n-
dodecane s &3|A7 §A & FE3] AENF
B3 3ZE 718 ol &3t oF 29Uzt 7Y
T3 o/ HTh AA A Egn fAR
BHZ L EAF17) Akl oF 8/ME Tk BA

T Agol -

At Eoke] pHE Edaistiad ) zAg
W g o] &3t S8 At of 4491 ES
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Method 9080%) 2)&] =23 A3}, 4.08 meq/
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Table 1. The Characteristics of Surfactants

Commercial Molecular Formular ~ [Avg.
Type Name Name (Avg) MW HLB
Nonionic POEs | polyoryethylene CurHsCOO(CHO)H | 5021 86
POE,, | oleylester | H,.COO(CH,O)H {898 136

painic|  sDg | BmIdeal | oy 050 |88

Table 2. The Properties of Additives

Compound

i n-Propanol |n-Butanol |n-Hexanol | Iso-Butanol | Iso-Pentanol
Characteristic

Emptrical Formula | CiHO | CHioO | CHiO | CHioO | CHi0

Molecular Weight |  60.1 741 | 1022 741 80

Melting Point(C) | -1265 | -895 | 515 | -1147 -

BoilingPoimi(T) | 974 | w12 | 1570 | %5 | 110S
SpecificDensity | 0804 | 0810 | 0815 | 0806 | 0809

Table 3. The Analytical Conditions of n-dodecane by
Gas Chromatography

GC Model HP 58901

Column HP-1
Injection Mode split
Injection Temperature (1) 20
Detector Temperature () 250
Carrier Gas N,

Flow Rate (w//min) 5
Detector FD

Injection Volume (4! ) 1
Split Ratio 78
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Fig. 1. Removal rate vs. concentration ratio of mixed
surfactants(mixed surfactant : POE; + SDS,
conc. of mixed surfactant = 3%, dilution ratio
= 1:4, shaking time = 24 hr, shaking velocity =
250 r.p.m., shaking temperature = 257).
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Fig. 2. Removal rate vs. concentration of NaCl (mixed
surfactant: POE;(2.25%)+SDS(0.75%), conc. of
mixed surfactant = 3%, dilution ratio = 1:4,
shaking time = 24 hr, shaking velocity = 250
r.p.m., shaking temperature = 25T).
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Fig. 3. CMC vs. concentration ratio of mixed sur-
factants (mixed surfactant 3% = POE; + SDS).
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