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Adsorption Characteristics of Surfactants on Soil
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ABSTRACT : This study was conducted to investigate the adsorption characteristics of various surfactants including biosurfactant, SWA
1503, Triton X-100 and sodium dodecyl sulfate(SDS) on soil. The Freundlich adsorption isotherm equation was found to be the best
to describe experimental results. The amount of adsorbed surfactant on soil increased as the content of clay increased. The results
showed that surfactant was adsorbed mainly on the surface and the pores of soil since the surface area of clay was larger than that
of sand. The amount of adsorbed surfactants on soil was as follows: Biosurfactant > SWA 1503 > Triton X-100 > SDS.

Keywords : Adsorption, Clay, Freundlich adsorption isotherm equation, Surfactant
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factant) @] 7fjdro] Y= da] AR
(C1AZ, 2006). EFAIE Al AHE/I* 1—3— AHEh= -
E9F0] 48] A = (hydraulic conductivity)o] F&FS F

A EEe] AthE 4= lth(Lee -5, 2001). =3 AHZ/A
7 Bl S2EE A AR Aol AMEE= ool Eo]
Sof fgol e 7 Hck Wby 2 Aol =y
Aol wo] o8& Sol2 AHE/dA Sodium Dodecyl

Sulfate (SDS), H]0]- A HEAA] Triton X-100, Eoko] F2
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211 AHEEH

2 Ao A= Fol AW dA SDS(Sodium Dodecyl
Sulfate, 99%, Aldrich), H]o]-2 AFHE/JA| Triton X-100(99%,
Aldrich), SWA 1503(HAH) ¥ FAALAAA(OAHE AFLS
Rk SWA 15032] A Foll= Sejardo] e-fEof Qla,
AR A= F718a so= FdE ek A
A2] CMC(Critical Micelle Concentration) 42 £& Fi=

N7 ERGLAS olgstol ZYstert
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Surfactant lonic molecular cMC rr?;)}gtl:fir
type formula (mg/L) weight
SDS Anionic |  CjHzsSO:Na 1455 288
Triton Nonionic | C1aHnO(CoHiO)s | 1817 625
X-100
SWA 1503 | Nonionic Cs7H102020 50° 1106
Biosurfactant Bio C14H40019NoS 400° 670
1: Shen % (2007)
2: Zhou and Zhu (2008)
3 %3k
H2 EYo EN
Parameter Condition
Clay soil
Soil texture Sand 20.9%
Silt 37.9%
Clay 41.2%
Cation Exchange Capacity 10.4 cmol(+)/kg
Water content 21.2%
Organic content 5.8%
pH 7.9
Total Petroleum Hydrocarbon N.D.

N.D. : Not Detected
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A<
2
1/n : Freundlich 9173 %= ¥4

E9F1,3,5,7,9, 11 gof AHEAIA] SDS, Triton X-100,
SWA 1503 8 A8 9] SES CMC S Hr} of 2
W) = 7 5lo] 40mL vialo] =GRS WL AEIAA 20



Soil texture A B C D
Sand (0.05~2mm) 50% 40% 30% 20%
Silt (0.002~0.05mm) 40% 40% 40% 40%
Clay (<0.002mm) 10% 20% 30% 40%
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Z7h2 QIstel ARIAAY FHol F7lstrt &

3742 AHEAA 25 Freundlich &2 S22
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HE ol wet AuegdAo BoF &2 5/4d0] 4ol
ol
Fom HE Sl tE 33 AS Saskdch §712
2L
3t CEC(Cation Exchange Capacity)?] %3-S w15}7] . . . ‘ . . . |
—?—]'8}-04 E 331]_ é—ol EOOL%— Z__}'Z_]' ;SE’ /\éE_ E—J Ea{i EE 0 200 400 600 Ce(Sn(:Ug/L) 1000 1200 1400 1600
Al A stk o= zr 3}
B A= HHEA 2] domL viale] 2 AR 23 1. £ T0l G2 SSEHTH(SDS)
A FE=E 20, 40, 60, 80, 100 ¥ 120mg/LE 3t 8N
ZOHIIJQI‘ Eook lge ?:]o}'od]:]' 74]%%_1—}\‘]%1]2 L;Elﬂaii é 20 L J Triton X-100
1.8 | ——— Langmuir
Q3 A|F= 124]7F E9F 120rpm o2 WHF T AFS ol = N
Z3to] B4 Wo] ek TOC 24L& a5telt
- 12
E: 10
2.3.3 Azholl @2 B3 M3 % osf
AR o] Alzkel T FHeEE B $lake] 4 ool
o] AREAA 2] HEE 100mg/LE 3}o] 1L bottle o] 7| 0z|
HEA A 898 500mLe} EoF 25gEI ZFQ135}o] 120rpm .2 o 50 100 150 200 250
Ce(mg/L)
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SWA 1503 > Triton X-100 > SDS &0 &2 S2kaFo] Uelyt Ce(mglL)
th ol EGUAAPE etk o R SHstE gl 9lof a8 3. EY o M2 SREXTH(SWA 1503)
H 4, EY ZHZk0o| M2 Freundlich?t Langmuir % 24
Freundlich Langmuir
Surfactant 3 3
K, In R Qux K, R
SDS 0.0003 1.448 0.9690 1458.29 5.00e-6 0.8657
Triton X-100 1.88e-11 4713 0.9820 54.41 8.18e-5 0.3300
SWA 1503 2.32e-27 11.792 0.9455 375.15 4.34e-5 0.9228
Biosurfactant - - - 64.32 1.86e-5 0.3518
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2g0) Ak AAISO] 522 O8] Hake vk @
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5 ME 0| mE AHLLH S= Al%(SDS)

Freundlich
K, In 1§
10% 0.0045 0.901 0.9150
20% 0.0083 0.807 0.9537
30% 0.0116 0.769 0.9357
40% 0.0117 0.805 0.9381

H 6, HE S0 M2 AHSYH E3 Al$(Triton X-100)

Freundlich
K, In 1§
10% 0.0043 1.084 0.9236
20% 0.0141 0.834 0.9511
30% 0.0196 0.767 0.9338
40% 0.0186 0.799 0.9660
B 7. BE o M2 AHEEH S5 AR(SWA 1503)
Freundlich
K, In 1§
10% 0.0050 1.234 0.8962
20% 0.0084 1.159 0.9562
30% 0.0236 0.906 0.9278
40% 0.0423 0.771 0.9069
8 ME &zt m2 AHENN E2 H4(Biosurfactant)
Freundlich
K, In 1§
10% 0.0017 2.059 0.9246
20% 0.0139 1.518 0.9486
30% 0.0556 1.133 0.9466
40% 0.1851 0.791 0.9720
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t,), : half equilibrium time
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® SDsS
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12r| m swa 1503

Biosurfactant
2nd order model

\g u | ]
£
£ ] =
j=2
& & y 3 & ‘
400 600 800
Time(min)

a3 6. S AlZtol WE AHEYH | EF

# 9. U Azt ME AHELHC A
st | o | iy || ©
SDS 4.1217 8.82 0.0275 0.9855
Triton X-100 4.5086 11.92 0.0186 0.9299
SWA 1503 7.1044 19.55 0.0072 0.9389
Biosurfactant 11.4753 58.10 0.0015 0.9583
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