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Abstract : This study was conducted to evaluate the feasibility of in situ soil flushing for TPH-contaminated soil remediation
with column test. The soil texture of the soil was sand and the initial TPH concentration was 9,369 mg kg'l. 0.1% Tween-80 was
selected as surfactant solution. And the acrylic and the glass syringe columns were used as reactors. In the acrylic column test,
35% of the initial TPH was removed in 1 PV of flushing and approximately 40% in 5 PV and finally 7 PV showed about 60%.
The glass column test showed 3 ~ 12% higher removal efficiency than that of acrylic test until 5 PV of flushing. However, there
was no difference in TPH removal efficiency when 7 PV of surfactant was finally flushed. Both of alum only and alum+polymer
mixed surfactants showed also the best coagulation efficiency in 150 mg L of concentraion. When Tween 80 was newly dissolved
in 0.1% to the recovered solution after the coagulation treatment, the removal efficiency was increased from 32.0% to 41.0% in

comparison to the new 0.1% Tween 80 solution without reuse by coagulation treatment.

Keywords : Soil flushing, Column test, TPH (total petroleum hydrocarbon), Surfactant
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7] &N E= AUGSYA 5 LEEL TRl w2t g5)7t
dE AAEHS BHE SOt EGE= Wl FUste
L= SHEE SUHAZIAL Bl 2t 2 A9EES
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Table 1. Materials and experimental condition for this study

Parameter Unit Condition
Particle diameter mm » <2.00
Soil texture - * Sand
Soil -
Porosity - * 048
Initial TPH Conc.| mg kg'l * 9,368.5+412.9
. . . * Tween-80
Kind of flushing solution ) * Groundwater as a control
Surfactant concentration % * 0.1
Added volume of PV (pore | , 1~7
surfactant volume)
100
K
90
+®
80
&

i

a0 silty s
- sandy clay
c\a}v N
silty clay D
- A clay loam /\/ ioa
N VAN
sandy clay loam \/ [
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loamy silt
anci sand

percem sand
-

Figure 1. Point of the soil texture classification.
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Table 2. Characteristics of surfactant used in this study
Tween-80 (POE20)”

polyoxyethylene
sorbitan monooleate

Commercial name

Chemical name

Ionic character non-ionic
Molecular formula Ces4H124026
Molecular wegiht (g) 1,310
Shape liquid with high viscosity
pH 6-8
HLB" 15.0
cMC” (mg L) 13~15
Viscosity (cps) at 25 C 400-620

Interfacial tension -

47 at 0.1% Tween80
57 at 0.7% Tween80
28.6 at CMC

Surface tension
(mN m'l)

? reference [Kang et al, 2015]
R Hydrophilic-Liphophilic Balance
¢ Critical micelle concentration

o, $AYEL 14 gem” 22 ZAE 9ty GC-FID(GC-2010,
Shumazu, Japan)& ©]-835}o] 3w (triplicate) 43t A} %
7] W TPH LG5 %= 9,368.5 £412.9 mgkg' 0] ITHTable 1)
[5]. ol% EAIE AdolA e TPH £47]7] 9 24& 27]
EPA R B4 25 FYsHA stk

ANAE Y3 AHEAHA 2= HLB (hydrophilic-liphophilic
balance)7} 15.0, CMC (critical micell concentration)©] 13 ~ 15
mg L9l Tween-80 (POE20)S A&l on, 7]EAQ EA4
& Table 20 VFEFY SATHS].
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(b) glass syringe column test
Figure 2. Photograph of the soil flushing column test.

(a) acrylic column test
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Figure 3. Removal efficiency of TPH with surfactant addition using
acrylic column.
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Figure 4. Leaching time of 0.1% Tween-80 surfactant addition
from column.
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Figure 5. Removal efficiency of TPH in acrylic and glass syringe
columns with 0.1% Tween-80.
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Figure 6. Comparison of solution turbidity in some cases.

B 49 Aeju] g Eg 1sly] of Yok mEka] 2 Ao
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HA AL/ A A4 (flushing)o] BFEof m]A]= F3FS &
otR 7| sty @A Aot FHroll §3lEk 0.1% Tween 80
A, @4 Z|st=o] g-aligh 0.1% Tween 80 A, 12|
7PV Al & HAZ N L] g s £759 th(Figure 6). T
o] 8331 0.1% Tween 80 AN S] e = 1.2 NTUE e}
ol AHEgAel ofgt g {2 vjuldt Ao 2 HehE gl
o}t 28y @4 A|skoll 8318t 0.1% Tween 80 Al7g <] &

= 119.0 NTUR &9kt o]l= &3 X547} 67.9 NTUQ]
B s 71 Q7] ot} 0.1% Tween 8022 7 PV A|A
T AP = 7580 NTUR F43] F7F8tct

g St A o 7y Agket A T, A
7V, A7F 21 5% wAsh] $18) Jar tests AAISH=T| ©
Ao nx]= FEF F2 pHeL SHA Y] FEo|tH4]. 1+
U AR e dESF B oAl pHE 288k o] HA
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Figure 7. Turbidity variation of waste flushing solution by coa-
gulant addition.
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Figure 8. Comparison of removal efficiency for reuse feasibility of
waste flushing solution.
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