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Modeling of Sandy Soil Flushing with Cyclodextrin for Aromatic Compounds
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Phenanthrene (Aldrich  Chemical Co., % >99.5%)3 naphthalene (Aldrich
Chemical Co., &% >99%)2] methyl alcohol (Hayman Limited, <% 99.85%)& <&
4C B#sto] ARSIt B-CD(&E% 1|AH)& Aldrich Chemical Co.olAl F+33sdt}.
iv EYoRA dF 2 fUE ‘53 AAsE7] fste] SFHTFE AFHS SdEH(Ht
A7 0.29mm, F=4: 0.359 Ottawa sand(Fisher Scientific, 974: 0.55 ~
0.85mm, & =& 0.55)F AH&sIth AMEE A5 =84 545 £ 19 veilth
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Compound Formula MW Solubility
Phenanthrene CuaHio 178.23 7.2 (UM)
Naphthalene Ciols 128.17 240 (uM)

B-CD Ca2H70035 | 1135 Complete
1.2 &4 iy
T8 T2 phenanthrene? naphthalene fluorescence spectrophotometer

(F-4500, HITACHDZE A}-g, EA13}91 2™ excitation/emission 342 phenanthrene ¥}
naphthaleneol| t3le] z+zt 250.0/360.0nme} 278.0/322.0nmo] A tH[3].
CDe &4 CD7F WlEd=e xH3FES FAdste d8E ol&3te] UV/Visible
spectroscopy (Analytikjena, SPECORD 40)& ©¢]-&, 200nmo|A FHEE FAHsI 4
FotAth4].

1.3 A3 W
Phenanthrene(0.76mg/g-sand)#} naphthalene(0.057mg/g-sand)= . FAIZ] X 5.25¢S
¢ column(WH74: lcm, 4o): 7cm)oll 43} peristaltic pump(Perimax 12, SPETEC)E o]-&
st dEHo=m AT AAGEN TS v ARAEA FF D ARSIA Y] 55,
%, NaCl 55 a#a3ith

2. Modeling 2!

. . . 3 K - X,
(1) Langmuir Adsorption @ X ,= T+ K % X,
(2) Solubilization(partitioning) : K = e
. o . dX ko,
(3) Desorption-Adsorption(critical step) © —— = k ;X .= —=- X
d

where > X = constant and x ,= k, (surface coverage)

No shear action(assumption)

X, ' free micelle
X,  admicelle
X ., * solubilized admicelle
X ., ¢ solubilized free micelle

2% 4 uz
a8 1L §Fd mE AESAAA Y AALES UElA HAog B columnolA FEFS
1.3ml/min°l Al 8.5ml/min®. 2 WA A S u phenanthrene?] A& && 30%91 4] 66%=
Z7Vetd vt B Y Ao A naphthalene® M&HE& % 25%0A 63% =2 718+ th. Ottawa
sand column JA| F& F7HA] AHEES Fsetorn, B columnd 4 $-EHTh AlHE
o] ¢F 476 A= FT).
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a9 1. el mE ASAAHAl FAAAE(A: phenanthrene, B! naphthalene,
A4 2, AA: Ottawa sand)

% 2v AMEAAY kel wWE AAEERA, AWEEAY FX=7F 0.75mMel A
7.5mM= 5 7}A] phenanthrene®] A& &8 60~ 96%, naphthalene®] A& &8 557 92%
2 7kl

Removal Fraction of PHE
Removal Fraction of NAP
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2. g% E AEAFA A AE(A: phenanthrene, B: naphthalene,
A e, A4 Ottawa sand)

a9 32 2o WE AAES v Jow, 70T BE/AY 2%k HedA s 257t
Z7Fg el w2} phenanthrene, naphthalene®] A|A&E F7Fetsl=dl, ol 4ol o|Ew7}
A 2=7F SRl whel mjAde] AV7E A HGA AAVE @ Ao ddH, 2y

el 2=7F HH 3 o)At 2ol o3t d¥For Ba|wvt Hadte] AlXasE
g Aom Atndn[5]
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a9 3. 2% & ASAHA] A A A (A phenanthrene, B: naphthalene,
A 2y, A4 Ottawa sand)

738 4= NaClel %o w2 AASS el Aoz AWaA Ao NaClS 0.05M2] =
T2 Zeds w MHase] 7B o a8y I oo sEE NaCls ¢ o}“ﬂ
Q3 MAHAE] TAFH o, o]y AL salt-outel] 2k Ho= J&E‘r%‘jrm].

—&— phenanthrene —e— naphthalene
----- phenanthrene ---¢-- naphthalene
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% 4. NaCl %9 W& A&EMAFA 544 AL (A phenanthrene, B: naphthalene,
AAM 2y, A4 Ottawa sand)
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