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Degradation of 3-Chlorophenol in Aqueous Solution by Combined Process of
v-Radiation and H, O,

HU Jun, WANG Jian-long
(Laboratory of Environmental Technology, Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract: The radiolytical degradation of 3-chlorophenol (3-CP) in aqueous solution was investigated using Y-radiation and y-radiation/
hydrogen peroxide (H, 0, ) combined process. The effect of absorbed dose, initial concentration of 3-CP and addition of H, O, on pollutant
degradations dechlorination and the degree of mineralization was studied by measuring the removal efficiency of 3-CP, the variation of total
organic carbon (TOC), the dechlorination rate> and the absorbance spectrum of vis-UV. The kinetics of 3-CP degradation was also discussed.
The results showed that when 3-CP concentration was 10 mg*L™" and the absorbed dose was 2 kGy, the dechlorination rate reached 100%
the TOC removal efficiency was 53% ; when the absorbed dose increased to 8 kGys 3-CP could be completely mineralized and the TOC removal
efficiency reached 100% . The radiolysis of 3-CP could be described by one-order reaction kineticss there existed synergic effect for combined
process of Y-irradiation/ hydrogen peroxide for 3-CP degradation. The rate constant of 3-CP degradation for y-radiation and Y-radiation/hydrogen
peroxide combined process was 0.279 h™" and 0.542 h™"', respectively.
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Fig.1 Effect of absorbed dose on 3-CP degradation
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Fig.2  Absorption spectra of irradiated 3-CP solution

at different doses

2.3 3-SR AU I R

FE SRR N RO Co -y S 4 dm B AN
[FIAT 46 R BE TR 3-CP, BF T T 5 J&& TOC 25 B 28 51
WHIRMCR R 1 A RO &E 3-508 1K



2938 7N 53

B o 30 &

FEARA, B 3 AR R 3-CP 48 S TOoC 2%
BB

HH 1 nJ %, e SR s A IR I, 3-%0 % R WD 46
PSR, L2 B ey M RBCRI R 1 KGy, BI46
WREA 10 mge L™ I, 3-50 (1) 5 BR A IA 51 99.4 % ;
MR E N 100 mge L' B, ZBRFALN 52.69% »
BUAF) 5 10 mge L' I AH R R 23 BR 2, WROSC i) o 75
B4R 215 KGy. tHIEI 3 w40, AR 3- M i AL R BE 1)

SR TOC B 5 W AR U L AT % A XS T 5 1K 25 B
TOC 2R ELH G . AW UG E A 100 mge L' UG
4 8 kGy I, TOC ZBRFANLN 5.3%, 15 kGy I A
EH) 12.8% .14 3-CP WSE A 10 mge L™ I, 74 [
WO T, TOC 25 BR A B 25 3 mr  IGR 30 1 kGy
I TOC £ FBRF ML H] 299% ,2 kGy Z:FRFiLH] 53%,
8 kGy I O 58421 1k, TOC 2 Bk 6 1A8 F) 100% . X it
B 3-SR BE IR BRAIC, 1 A A H 3 54

F1 EHRETUSRETIERXE

Table 1  Relationship of 3-CP concentration variation and ahsorbed dose
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Fig.3  Relationship of TOC removal efficiency and radiation

dose during 3-CP degradation by radiation
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Fig.4 Comparison of 3-CP removal by two degradation processes

2.5 A4 R B 55 5 b

R — N3 125 TR nCegle,) = ke Xf y
SR PR AR IR DA B y B R/, 0, BEH 2 B 0 R
Py R AT U, aUrh ¢ RoR 35U B 4] 4R
s e, Rt W2 35 MR EE, kb R ox s J) 5 AL
Ch™' )5 BhIn Cegle, DXTIETR] ¢ COEIEL, 45 Rl 5
JioR.



10 34 B0 5 - SR AR TR -H, O, RS HUR IR AR 3-E M A 5T 2939

In(c/c)

15

B fE]/h

El5 3-CpREfEzih%
Fig.5 Kinetics of 3-chlorophonel degradation
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Table 2 Rate constants of 3-CP degradation by two processes
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