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Removal of Hydrophobic Contaminant
using Amphiphilic Block Copolymer
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ABSTRACT : Spilling pollutants and its contamination to the ground have serious impact to public resulting in various research about
remediation techniques. In this study, the use of amphiphilic block copolymer for remediation was investigated with a series of
laboratory tests on removal of hydrophobic contaminant in soil. Four types of amphiphilic block copolymer were developed and the
efficiency of the cleaning was compared with surfactant using arbitrary diesel-contaminated soils. The results of the study show that
the use of amphiphilic polymer in the soil washing process significantly enhanced the remediation of the contaminated soil and a
potential of new methodology of eco-friendly remediation.
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Fig. 1. Reaction Mechanism of Surfactant Micelle (Baglioni, 2012) and Polymer Development

16 >> Removal of Hydrophobic Contaminant using Amphiphilic Block Copolymer



of 720l 35 % SEoR Akl Thselo] AAgel Bt AN A o9 AES WA 24T Fol 2710UES
AUE 7V 4 gl A0E Wk Ba el g3 wstel APAT B A JIZARE gk

£ B7hel7] Sfoto] AEE LEAR] it PESHFE Aol ARupEe vlmA Zhasi, et Pk 3
Material Safety Data Sheet(MSDS)Z €| #113}o] Table 2 A, 240 T ARE A AHEAA E= 18X A&7

o Helsksick
Ak Y BETFUA LAE FesEe AFst

7) $istel AEPAH S gskic. Aael A
%

o] FE SAI NHES &

25 S A 5E IPEsIE oY, o]of g3t EAJX|= Table 3 GC/FIDE &-8-3}o] TPH(Total Petroleum Hydrocarbon)E
of |5ttt v 0.8521 t]o] A ARgste] S A S7skeleh ol 19 e g Aestd Fig. 33 Pt
LAAA 7] BT Aol A HXF LEES FH|SHIT ALt L2} gof Qg told LAE A|X A

[J Diblock copolymer /\_.\/_

A orpon
— —

Hydrophobic block Hydrophilic block

L <— Qil
[ Triblock copolymer =k
CHa
L2 . LY
X ¥ z
J ) S

Fig. 2. Amphiphilic block copolymer chain

Table 1. Physical properties of developed amphiphilic block copolymers

. . Surface Tension Cost
Sample Code Molecular Weight Ratio (25 C, dynes/cm) (Won) Status
Avg. Mn~2,000 PEG 50 wt.% 51 292/mL
PPG-PEG-PPG
Avg. Mn~3,300 PEG 10 wt.% 34 292/mL
Triblock copolymer
Avg. Mn~ 1,900 PEG 50 wt.% 49 296/mL New
PEG-PPG-PEG
Avg. Mn~ 5,800 PEG 30 wt.% 34 296/mL polymers
) Avg. Mn~575 PEG 20 wt.% - 312/g
Diblock copolymer PE-PEG
Avg. Mn~ 1,400 PEG 50 wt.% 53 312/g
Sodium Dodecyl Sulfate SDS M.W. = 288 55~35 844/g Ref.
Table 2. Chemical Hazardousness of developed amphiphilic block copolymers
Sample Code Hazardousness (from MSDS) Degree
PPG-PEG-PPG Not Applicable for GHS* labeling Low
Triblock copolymer
PEG-PPG-PEG Not Applicable for GHS* labeling Low
Diblock copolymer PE-PEG Not Applicable for GHS* labeling Low
Sodium Dodecyl Sulfate SDS Very Dangerous for GHS* labeling High
* GHS : Globally Harmonized System of classification and labeling of chemicals
Table 3. Physical properties of contaminated soils
Specific gravity Plastic index (%) Frictional angle (degree) Median particle size (mm) Soil classification
2.61 13 39 14 Poorly graded Sand
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