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ABSTRACT. The adsorption amount of petroleum oil on XAD 4, XAD-7 and replacement ad-
sorbent as rice bran, rice straw and sawdust were studied by using batch method measured in the opti-

mum adsorption condition.

The adsorption capacity of rice bran and rice straw of petroleum oil were excellent as well as ad-
sorption abilily about 50% of XAD resins and adsorption capacity of their replacement adsorbents
were increased with optimum condition that pyrolysis time was 30 min. at 200°C.

Adsorption ability of sawdust was very weak on the 30% MeOH aqueous medivm but adsorption
ability was range of about 50% of XAD resin’s adsorption capacity on the 0. 5M NaCl agueous me-
dium.

Adsorption ability of rice bran and rice straw showed the same adsorption capacity even if differ-
ence external structure.

Therefore, showing that rice bran and rice straw were have to good adsorption ability as replace-
ment adsorbent for XAD resins.

Key Words : Petroleum oil, adsorption treatment, amberlite XAD, rice bran, rice straw, sawdust

L4 & gRuEed A4I3GEEY arge] FUHT A
Abal o] F48 ol oie} e o 17 eoje o} =3 Epele] Eukxel o8 My W FUH
g7piel AEsIgiTh. Bal AbgA4be] oA Mok o) Abgapo] ZASIT Atk wWehM A ISE A4



2 ol=l g

FE9 oFH Z7He f24 e A% AF] /2
2 3l ¥ e AEE viala glon, £3] 4
% Wede AAE F453 A7 2 Uk 2
Tt A g2 ol ke Fxpe} xj o] gl ot
89 Fo| B4 Fr1Eo) A g ol 23 Al
Holo {718 B3] HA3hgtEo] dig Ay e &
b WAle ghehy F3ae] Yook 53] d953
2] W2 R RE S B8 s F2 oo)sl
e, ol Wbl 2218 22 Uy g fuEle &
APE 25t ok ak2by o)2d gyl ede &
23lA) i FAHA 2w o] R4 s ojof g}, aeby
o|2]¥}t Petroleum oil®] F2A ) AR A w)-$-
ZFo3 d= AR

B Ate 338 e A7ESL 52 2EAE
A E o] 88 7718 2 /718 3 % g5 B
g AFEolch. B3 nEAEFAA 24 oppfoame)
XADH 9] A& F2A 2 st £-7] 4| 2ko)
o] 258 Al A7rt wWe) AgEo] g
174 =3 XADAIAE Rlol ofgF A, WAl ) oold
g Fel §r1EdEe) FRHAYe gk odpsres)
Dowex 1-X8 21§ £33 gol- 2 wE] o thE o
R 2 FEAEY FAIIUS) dig A7t @
o] Al sjof ghc} rr-14

a2t o] Abe] AR IEL SRR o) gk #
1HGEE2) FAF 5o o RmEolm pel-
roleum oil 52 3tz 2]} N3 AT+ A o)
a8iR2 B Aoy 89 Fo 9 petroleum
oilg A¥olm AAMH e Faxielstr] sl &
o % qlg] ¥AbEQl rice bran#} rice straw 18]Il
sawdust& FLEXbA] o) A 234 2 A= skt o))
o FAAY2 AAY o2 dYstd FHeke AN
Aok w7 7|29 XADAIE 7ok FHeke
71 $18ted XAD-42} XAD-747 & A=zt Fabef
< vlEstgc) e 2 A7 Wt s e
petroleum oilol] ch & A F2HA] Aol 1L Fzjo) gl
o},

e 267 %
0w 1

v] s}

2.4
2. 1. {F712 27
¥ Ageld Adg petroleum oile] FA el

Shimadzu UV-240 33 5A & Alg8lgon wix
ol 213 A S A3l A48 Redris A4 o)8}

e

ol - Ayt

At 3 2008 A 8 Aek7) & AL}

2.2 B 9 AlY

1. Petroleum Oil

& A YA A petroleum oil & FFAIV AT A
oA Meilal 2 Re] QL oile Algstdr). o] oile
FEBRRB}EA(C13-C29) 154 wi%, H}sFEbsbs (il
A R GEZDAFEA) 59. 7 wt%, e8| A58}
2 20. 6 wt 5-& T FE Moy 3} oilo)o},

2. FaA)

Al A ¥R EFAH 2 rice bran}
rice straw “18] T sawdust-& 4l ef s}gic}

Rice straw<= lem Zol® Ae}ry A}-8-3192, rice
bran} rice straw ¥ sawdusti B4 8] FA A Q)
WRle 2 JAstm Azxste] At 3w Faper
A E Hste] W Zelx 200C R 3087 e
o U e A Hzete] abgslc} m
3 XADAI G52 ok FAepg wlwsly] 2isbed XAD-
42} XAD-7 7 & A€ stsic).

2.3 4l8H

HAME XADSA|9 rice bran, rice straw L&)
sawdust B FE Hsled 25ml Ao Y YA 3§
2] petroleum oil Im/3} 30% MeOH =89 |9m/E
7hshaL W gsto] 2leky) g Bt 14084 02 247} o)
& R Awsan =8 d539 oil FANYS
Asted = viotEe] aFgeks} 22 0. 5M NaCl 4
|4 22 30% MeOH 4848 o A3}y o}

A7 2 FE3) Aesled §24170 £ oAz}l o
of el UV-2400.2 BAMslo] Bof Fol o} gli=
oile} ofo g W] FaA o Fateks Axdstoic) o)
ol A a2 Aol A& oil2) Al 230nm.
260nm 2 335nmel| A &4 REAislgct.

3.7 o g

3.1. XAD EXI5=X|ofl ciBt petroleum oil2] &4t

F71EA L] BB
UL-B= Bl S {7 Eell g F2do] £ XAD-4
TR A {7 B g F2Ao] F& XAD-75
Aol th3 F2eFE XADTA o} A4} oile] B
& 2331 30% MeOH &8 wialw} vjct B3} 7
& 9521 0. 5SM NaCl 584 v Yol A F2epg 34}
Ftsl e dl, 2 A Table 1-29) 240}, Table 164 B

Petroleum oil F-oll &= w4}

Journal of Korean Society of Analvtical Sience



T84 o GHE A FH-ES AN RE AT 3

H XAD-45%|7} XAD-74% B} Fago] o] 2
Yehdr}. o] AL oil Fof ¥4 8HEo] SASH
¥} @gobe 24 gvujtcl. =3 335nm #22] W
Fgale At gy FasAAg ¢ F
313l 230nm Yoo EspAFLuEEE FHio
3-8 & F sich ¢13 L vIFA 53X XAD-45+7]
B} 349 XAD-79A19) A$ol o] AFslA el
v ik,

¥ Table 240 A B wiE3} gy 571 22 0.
SM NaCl 4§ diadMEe XAD-452]¢] 7%
230nm A Aol b3 Fasle 335nme}
260nm 2ol A& 98% o] Ate] FAE WL 4 T 9
o} £ XAD-75A) 2] A¢x F3gko] 30% MeOH
T4 vy R ¥4 FoMgHE # 5 Uk
o] o]%-t Haa<2) 0. SM NaCl 528- |42 oil9)
43 %7} 30% Me OH 54 oll AR} &4 3] 7}h28
7] e} RAFAFRoZ oY o] o]F3}) of
Foleta Az et

Table 1. Adsorption Amount of Petroleum Qil by XAD
Resin on 30% MeOH Medium*

Adsorption amount(mg/g, resin)
Resin
Arax(nm)
335 260 230
XAD-4 0.956 0.879 0.773
XAD-7 0.932 0.839 0.649
*Amount of resin taken:500mg; Amount of oil

taken:500.g, oil in 20m/ of 30% MeOH aqueous sol-
ution.

Table 2. Adsorption Amount of Petroleum Oil by XAD
Resin on 0.5M NaCl Medium*

Adsorption amount(mg/g, resin)

Resin
Apax(nm)
335 260 230
XAD-4 0.983 0.985 0.994
XAD-7 0.979 0.957 0.891
*Amount of resin taken:500mg; Amount of oil

taken:500.g, oil in 20m/ of 0.5M NaCl aqueous sol-

ution.
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Table 3. Adsorption Amount of Petroleum Oil by Saw-
dust*

Resin

Apa{nm)
335 260 230
30% MeOH 0.059 0.159 0.120
0.5M NaCl 0.487 0.496 0.500

*Amount of sawdust taken:1000mg; Amount of oil
taken:500.g, oil in 20m/ medium
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Table 4. Adsorption Amount of Petroleum Oil by Rice

Bran*
Adsorption amount(mg/g, resin)
Medium
Amu(nm)
335 260 230
30% MeOH 0.388 0.431 0.424
0.5M NacCl 0.480 0.492 0.499

*Amount of rice bran taken:1000mg; Amount of oil

taken:500.g, o1l in 20m/ medium

Table 5. Effect of Pyrolysis on Adsorption of Pet-
roleurn Oil by Bran®

Adsorptionv‘;xmoum(mg/g. resin)

Pyrolysis time

(min) Ama{nm)
335 260 230
30 0.329 0.406 0.404
30 0.451 0.480¢ 0.488"
60 0.256 0.375 0.322
90 0.242 0.361 0.356
120 0.312 0.389 0.391

*Amount of rice bran : 100mg ; Amount of oil taken:500
g, oil in 20m/ 30% MeOH aqueous solution.
aAdsorption amount of oil in 0. SM NaCl medium after

30min. pyrolysis.
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Table 6. Adsorption Amount of Petroleum Oil by
Rice Straw*
Adsorption amount{mg/g, straw)
Medium
Amaxim)
335 260 230
30% MeOH 0.395 0.466 0.404
30% MeOH 0.413% 0.469° 0.468"
0.5M NaCl 0.467 0.490 0.502
0.5M NacCl 0.442¢ 0.482¢ 0.490¢

*Amount of rice straw taken:1000mg; Amount of oil
taken:500.g, oil in 20m/ medium.
bAdsorption amount of oil in 30% Me OH after 30min.

pyrolysis.
‘Adsorption amount of oil in 0.5M NaCl after 30min. py-

rolysis.
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