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In this study, the mass transfer behaviors of phenanthrene, anthracene, and pyrene in soil slurry
reactor (SSR) using two-liquid phase (TLP) system were investigated. The mass transfer ratio and rate
of PAH in the TLP system using light paraffine oil, which has the highest solubility of PAH, were
influenced by the amount of light paraffine oil and mixing speed. When the amount of light paraffine
oil decreased from 15 % to 2.5 % (v/v), the mass transfer ratio of anthracene decreased significantly
compared with that of phenanthrene and pyrene. As mixing speed increased, the initial mass transfer
rate of PAH within 1 day was enhanced. However, each final mass transfer ratio of three PAHs after
5 day was similar irrespective of mixing speed.
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o2 AHBAAE o|-&3tx Ak [2]. 2 ARBAAY AS B2 AFE, v B A
A4, 7 T AFHES 7RI sl 2 284 A2l AREAA fAlel vl AEed o3 £
HA] ¥oRA (non- biodegradable) Pl &< WE SAle] ¢l (biocompatible) 4d-& 713l w84
Lo (water-immiscible liquid, WIL)E AHg3le o]t (Two-Liquid Phase, TLP)AE E<&e]g] Hb
$7] (soil slurry reactor, SSR)oll 83l PAHZE 993 EorS BYsle 7S] isiA 235
I sdct [3-5]. o] QAL WAUESLE EoFoRNE €atE PAHVE wig-EA £wZ o] Fste £
AW (interface)ol] ] o] Fojx|= H¥ A 3] ol HF PAHS $3l=r} Ao 2N vl ol
A3 zE¥E PAHY Fa&=rl FEE Aol [3-4). weld o]dabAelA PAH7E EFAF (soil
phase) 2.2 ¥€] v]58A4 4-wl4}t (WIL phase)22 o]F3le SA4-& dobshes 7o) o]dAAIE o]43
AEHA Y FAY &S PATIEH A FRs B AP o] dUAE o)4F EYE
2] WRg71elA 3 F79 PAHZL AMSEE B84 S0l9] o 2 awleko) g Role olF BA
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B Q7] AHLsElE B9k kaolinite (Korea, 7' AH)E 150 um o]3te] =72 FUsisiqdct =
3t A4-¥1 PAH: phenanthrene, anthracene, pyrene (Sigma, USA) 4| &Folx, w84 L2+
light paraffine oil (Sigma, USA)o] AR&-EojZch. 9k PAHE 294171714 vl Ed] ¥ g3
Aelzl #8121 Colld 60%7 A Wol| BA B, Ax3Hch U ofAlEol oF 1000 mg
PAH/kg soil®] FE7} HEF 3 £ PAHE Hojx Eqkat A-siA EIT F ALe4 7 d F&
ol Al ES Al olAAANAE 240 go L@¥EckT 800 mL 2HS, zElm A light
paraffine oil (2.5 %, 7.5 %, 15 %, v/v)2 A& ZHF%(150 rpm, 300 rpm, 450 rpm)ol] e} &3t
gt Eokalollr e}l w84 Srjabel 9] PAH FE8 $A437] flsh AR Agdvich ojY4AE
3087 AAAL F £2l2] 5 mLe} vl8A S0 1 mLE AEYsE £8jEle 105 TolA 24
A7t AzE Fol 1 g€ 50 mL viale] Y3 AF PAH =& 243517 s #|sh2 (Merck) 30 mL
o} 180 rpm, 25 TollA 24 A7k Fob wubslgict. o]F 4000 rppme] $x2 AR F 459 1
mLE CI18 YL o]&3led HPLC (Waters)® HAJslgdcth uvj48A £ 1 mLeE DMF
(dimethylformamide, Merck) 20 mL} 41 vb7FA| 2 180 rpm, 25 TollA 24 A|ZFEe anksle] 2
27F A7 F DMF A ImLE 54T 2764 HPLCZ ¥A43igieh
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ofol] & d3F-& vAc). Fig. 1-& light paraffine oil®] oFo] 2.5 %ollA 15 %2 F7}gel w2} 3 £
PAH7} o1%8le BAS AT ul48A Soiibolxe] Fenla Jehd Zlelck 2okidel AEde
PAHS] FX: light paraffine oil®] ool @AIglel Al 1 % m|wolgich ol& PAHE 2% Eofol
aging A8 A9 7z YA 2¥7) "ol EoFo g ¥E]e] PAHS €3 &%= Aol ulLsic) Hbd
o H|$LA fujate g o)%sl= PAHY E5ulS v|ms 29, pyrene®] 7% light paraffine oil®] <F
o] FAGle] ALl 100 %sith whHell, phenanthrened 2.5 %< light paraffine oile] AMg-=o{x& of
20 % o)A} 7443} o, anthracene 80 % 7}7lo] ZkAs}sich o9} o] PAHS &F{-of uwe} o}&
o]l% EA-& el 7L light paraffine oil WellAe] 4% o] wlfal Aoz o)
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Fig.1 Ol AIOIA] light paraffine oil@] ol M2 EQkA Tl HITEAM 0402 phenanthrene (a),
anthracene {b), pyrene (€)2] ==H: @ 25 % soil phase, O 2.5 % WIL phase, ¥ 7.5 % soil phase,
v 7.5 % WIL phase, Il 15 % soil phase, and [J 15 % WIL phase
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Fig. 2& abGEd] @& 3 F2) PAHVL oMo 2ve vlegy Soidoz olFste viE vepd
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Fig. 2 nYtS 50 Ol2 HI5LEd 204042l phenanthrene (a), anthracene (b), pyrene (¢)2] sEH| sk

@ 150 rpm, O 300 rpm, and ¥ 450 mpm

B g3 o|AAAE o]L3 E%k&w|g] ubgrldlx] phenanthrene, anthracene, pyreneo] light
paraffine oil®] 3} wHkEkol| ulz} Eofdo 2 RE vje4A] SuioR o|Fdle HAE ASEgt
t}h. Light paraffine oil®] oFo] Ao ule}l 3 71x] PAHY o|E5EAL delgon, £3] 2.5 %9
light paraffine oile] A-8-=]%1-& ol anthracene®] v]-8A4 Srojato2o] o]Fnlrl dA3] ZhAasloic)
gl ERkEEE 4 27)d PAHY} o] 5HE 4T 93L w3en, o Ad amitEer) $o1
gHoll wel 3 712 PAHS] w84 Sojato g o3& st nF Feksich
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