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Abstract : Gamma-rays effectively decomposed TPA and EG, thus removal of 1.0 x 10” M pollutants was near 65 and 95%,
respectively, at an absorbed dose of 10 kGy. However, TOC removal in the radiation treatment was less than 5% due to a low
transformation of both TPA and EG to CO-. For TPA, gamma-ray treatment largely reduced biodegradability(BODs/COD) by
degrading TPA to non-biodegradable organic acids. This implies that the change of biodegradability should be considered
when the radiation treatment is combined with conventional biological techniques. A weight-loss wastewater containing TPA
and EG was also purified by gamma-ray treatment. Extraordinarily, biodegradability of the wastewater was increased at a low
dose of 1 kGy. Though underlying mechanism was not clearly identified, this result stresses the effect of wastewater
composition and absorbed dose on the biodegradability change.
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Al EAe BEAdEATANN Resn Qe @
%9 “Co AA(AECL IR79, Canada)& o]g3le] 2204
ojolflth AlgE BA feHol] ol 020 kGy Wl
A ZAVsHE Tk

WAL ZAYE TPA9] F5 & ShimadzuAle] A=z 2w
EJ#E(SPD - 10AT UV detector, LC-10AT pump, 242
nm)E o]&3ste] ZHAF3Ph BABHEOZTE WatersAte]
Spherisorb ODS2(250 x 4.6 mm, 5 um porosity)E A}&-3}
Aok ol F ¢ 85 : 15, &
Ze ] 20 uplo)®lty. EGY ®x+

°]-§-3}
AgilentA}2]

% acetic acid : acetonitrile =

e
ShimadzuAle]l 7| Z 2ol E T E(GC-17A)E
FID #A&712 43tk BMEdgo=es
DB-530 m, L.D. 032 mm, film 025 pm)E A}tk
RELEE 220°C, FY2EE 250°C, HAE2LT 280°C,
FAHFE 1 plelrh

ZF57194AFHTOC) ShimadzuAle] TOC-5000AE =73
Stk ARdee sUzh st kg g 3
Ao H|(BODs/CODYE A4HEIY )t BODs= 334
AlgHol wel 24319 o(Korea Standard Methods for
Water Quality, 2000), 2F-e A& Fgsl4 oA
gt FEldf ARARZ AE F AHESITE CODE #
A1 Humas HS - COD, Korea)#} A% A(Thermo Orion
AQ2040, USAYE o] &3l mgyor ZA3At

ml/min,

3 Zn Y 1%
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TPASH EGE QHFTHA wjEEe Zedsez 4%
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Aok 2AbE AASEoH, 2§ S84 54 wsE
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Fig. 1. Removal of TPA and EG by gamma-ray treatment.

Ahgtol mel oF 64%, EGE o 94%7kA] B AAH
b F4ugel e TPASH EGY) RalAAS HuH
o2 Hway] ffdtd 7] GIHG)E TFIATHGetoff,
1996). 7Iebd ZAF Al G TPASE EGol thste] z+z)
0.1803} 05712 JEhgdtl olAoZRE 7Zhopd ZAL A,
Qe FHAFNA TPARTE EGSl RaAAY} oF 3] of
4 3 Ao 2% ¢ 4 Ak

Fig. 2& &% 37l & TPAS} EG9] TOC AA
£ vekd Aolth. TPASH EG &% Mol Z7lo) o
2t TOC7t FA AAHAE ket FFHdEdo] 10 kGyd
uj TPAE oF 3%2] TOCY} AASReH, EGE ¢k 5%9)
TOC7} A|AHCE ©o]ZHE TPA EG 2§
AbR Qe ¢kd 7] offve A o
&, TPASH EGS] EalAAZ wig ok
) TPAS} EG BT COMA| &4 53
21 deyo FrhEE wald Aoz AAe
el fAReE AbskRE) §9Eg dodle
Al, TPAE benzoic acid, propanedioic acid, 2-pentenoic
acid, siolanol, trimethyl silane©. 2 E3]%", EG= formal-
dehyde, glycol aldehyde, acetic acid5 o 2 Radcty <&
#A JrHKim, 2001).
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51

A E.9ttK Table 1). Fig. 3-& F44% F7lo o2& TPAS} EGe] COD w3l
Fig. 12 Zupd 4% w& TPASE EGY EaiA7 & Yl Aotk EGe= F5d@e] 10 kGyd W CODL
A4S vw3gt Aotk TPAE F5A3ko] 10 kGyZ7tA] & o] ¢k 33% 743 H W, TPAE 7Zopid ZALE ¢Qlahe]
Table 1. Chemical properties of gamma-irradiated samples
TPA EG Weight-loss wastewater
Dose (kGy) 0 1 5 10 0 1 5 10 0 1 5 10 20
pH 6.4 6.8 6.9 7.4 6.0 6.0 6.0 4.2 6.5 8.2 7.9 8.0 8.0

BOD;s (mg/l) 149 120 85 45 23 18 12 12 5561 7761 6151 7791 7771

COD (mg/l) 176 250 269 259 76 64 69 51 7875 8060 14280 13224 11227

TOC (mg/t) 84 82 82 82 20 19 19 19 3128 3113 3124 3061 2974
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% THKim, 2001).
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Fig. 2. TOC removal in the gamma-ray treatment of TPA

and EG.
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Fig. 3. COD removal in the gamma-ray treatment of TPA
and EG.
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32. TPA2L EGe| MEsHx Ha} v

TPAS} EGE] 23l2 A4dE AEA EAE sl 23
de o B2 AduAZt 8757 i, TAMS o] 83
o olyd AR EA7MA] S AEEEHATIE AL A
AAo)x] E3ltHIung et al, in press). o]# HelA, TPA
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A7 A E F 7 UE Aok wEA] Pgebd =
AolF MBS Aol g Hiy oRE ol 9
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W, detHog o] H[7} 04 oY W AFs7t sHssih
I EtHAl-Momani, 2002). ZtvtA ZAL A TPAS] BODs/
CODE 08524 AR} 7kssidtn & 4 o, &
HaFo] 10 kGy7tx] Z7bate] kel oF 0.177}4) ﬂio}gi
o} Table 1o ufebd nkel Zo], TPAL] &=
2obd ZA)l W2 COD 7k A BODsS] B4
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31 EtlPagga, 1997). TPAL: u|AiEd] 93] 5¢ X<
ThOD ] 67%7} ¥3] AAHw, EGE 12-38%7} 53] A A
He Aoz G v} Qlti(Verschueren, 2001). 7hupx
ZAY A AAE 4 9 TPAY F=7HHE-Q] benzoic acid9F
malonic acid= ZtZ} ThOD®] 47-75%, 38-59%7} Hal| |
AE W, EGe FIHFE<l formaldehyde?} acetic acide= 7}
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Fig. 4. Change of Biodegradability (BODs/COD) in the
gamma-ray treatment of TPA and EG.
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Fig. 5. TOC and COD removals and biodegradability
change in the gamma-ray treatment of weight-loss
wastewater.

Zg COD F7H7t f1Rle] =HUtKTable 1). o] A3
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