St R werE] Jhg S ns|A] A10A(A2E), 153 - 156, 2001
Proceedings of the Korean Environmental Sciences Society Conference, Nov. 10, 2001

2122 u-3 ZAvetA ZALEFA S OHE N Z A F H7t - 4
1 ==
RUS, O|HF, HAT, stz ZEY
dsadgddTa, Al #4333
1. A8
A g AlEH A 9= Advanced Oxidation Process(AOP) &3& 9] 342l
T -ray Irradiation s -2 Cobalt-60 WA FAYAZRY WEHoXe T -ray9y

Energy7t 58] A2HUe W 2AHE HO0) PASEH 28 OH-, H-,
e 2 O8] 0GB AUB st wyolth 53 oW 44dojAE OH
28VS] W4BANE 2= FAD ARAZ 771298 Aol 9ol FH @

oo
o rlo

KX
=

af

2

>
o

Y-rayg °]-&% Txg9 F5 A4 zAzAE ASsr] A48 B8 AAUSY 7
(o]
2

| 7AEd. ole #F7IL9EE AAd Fd 98& st OH- 9 AFFgeto) Hg
gz HF 9L A Hrpst gy dEelt. ol B dFdAE g 2UH
7l«Z 4# A Electron Paramagnetic Resonance(EPR) & o} &3t T -ray A
AEE §718 A fAUE 78S A4S gdz2 SHo g8 ¢35k

M o o of

2. 4345 9 P8

E Ao AbE5o)A T -rayE Cobalt-60 (HAs @ 270 Ci, Paranomic, UK)-& ©]
£33, Spin trap agentZ¥ DMPO (55-dimethyl-pyrroline-N-oxide , Aldrich) £ <%
& Azt AbgEth

2l & 9 7‘“3" batch typeL 2 Hastgon OH- o &HL
3}o] sampling 3 % Bruker EMX spectrometerS o] &3t 415t th

o] uj ‘_—15-21% vfojaR s} F3t4 97 GHz, Power bm mW, ¥=x F34 100
kHz, ®1x 2Z 300 G o]t

3. 2% % nF

3.1 OH =) signal &<

Y-ray Energyel 9% 3184 £ F AEZ AAHHAE DMPO-OH
addduct®) signal® Fig.l 3 2ok o] signal®l Hyperfine Constants (HFC)&
aN=aH=15.0G °lt}. o]2| 3t signale] OH #uld & #2137l 93} radical scavenger

- 1563 -



¢l Thiourea® #H7}ste] A3 Z3 DMPO-OH adductd] signale] A 7Z4A3S &l
& ¢ AAt. o3 BIAERE TY-ray FAM 98 YEMG signale] DMPO-OH
adduct ¥eo] 1A}

a) — without DMPO

with OMPO

Fig. 1 Typical EPR spectrum DMPO-OH adduct generated by 7 -ray
irradiation system

32 OH oz 242 g HH=xd =5
duze] 544 AF 2 BN E B =30 wgt ¥@sd 5 don Byl u
gt 2 AV EAF Y. wEbA B4 A% A6 ¥EE o JARAS =E59
t}. Fig2 ¢ Fig3 Z+zt Y-ray ZAFEIH DMPO %7 Fxo WIE FHA
z

k!
ot
=
N

o
DMPO-OH adduct®] t\ﬁi}% —;;,‘-7‘33:‘} 7/—1011:}. DMPO 22
% %7122 @ DMPO-OH 9 signal intensity %4 %7}
ZA A A DMPO ¢ 3 E5E WA A 2AEI9S 2% 9A

o,
_?_]:‘
sg H
4=
q
o
ot
o

=
7FA) = intensity 7} &

ARG 2 oFe FENE 2 W} flo fAe e v

off fllo
i Moo

tio
o
rO
21'4
38
i)

ol

= Az %8G

2A}%3 DMPO®| %7 DMPO-OH adduct ¥41¢] & &g 3
€ AR RAFT Y. F, V-ray ZAPEANA B4 EHAAE OH @z 7

& Foaty] M e WF AR A{E DMPO 7] 528 AAsNF &8 & &
At

ol9} Al T -ray FAbel 9 A4d® DMPO-OH adduct®] SHEAle] &L 93
Ztoll W& decay A mF U3t FigdolA REwvled Zro] DMPO-OH adduct
Azt we}t decayE oA AT B AFAME Y-ray 349 o7 A% F9L& 43
Aol D edt HAH ZAES AAPFTOR adduct TN Q) BAo] 7H5EAT

> 2

Mol

- 154 -



lS.:‘ < 1Gy

109Gy

Fig. 2 Effect of radiation dose on the generation of DMPO-OH
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Fig. 3 Effect of DMPO concentration on the generation of DMPO-OH

10
= 9 o1Gy a3Gy asGy
= ' o 7Gy @ 10Gy m20Gy’
2 8. 230Gy ¢ 40Gy x SOGy!
g 7. o T
=3
R 6.
=
e 5.
£
- 3.
e
< ! = =

0 -© —

0 10 20 30 40 50 60 70
Time (min)

Fig. 4Zero-order fit of DMPO-OH decomposition for different irradiation dose
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