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Abstract — The oxidative degradation of toxic and non-biodegradable phenol by a high energy electron beam has been inves-
tigated. Ozone can effectively accelerate oxidation and degradation of phenol. The removal rate of phenol is reduced little eve
at depths much higher than eight times of effective penetration depth in the well-mixing conditions by aeration. Therefore, con
siderable decrease in a real absorbed energy for degradation of phenol was possible. Removal rate of phenol could also be
improved by decreasing dose rate. Ring chemical compounds produced by phenol degradation can be easily removed upto
nearly 90% by low absorbed energy of 20 kGy but total organic compounds were difficult to reduce.
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PCP(polychlorophenyl), TCE(trichloroethylene), PCE
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Fig. 1. Schematic diagram of high voltage electron beam accelerator.

1. Vessel 15. Vaccum gate DU-60

2. Primary winding 16. Primary winding terminals
3. Disk magnet guide 17. HF scanning coil

4. Cylindrical magnet guide 18. LF scanning colil

5. Rectifying section(44 pieces)  19. Extraction device

6. Accelerating tude 20. Lower frame

7. Injector control unit(ICU) 21. Magnetodis-charge pumps
8. H. V. electrode 22. Cross-head

9. Injector 23. Bellows gate

10. “LED-PH.” channel

11. “PH.-LED” channel

12. Section voltage divider
13. Capacitance unit

14. Energy divider

28. Base of h.v. electrode
29. Magnetic lens

30. H.V. screen

32. Clamp set
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Table 1. Effects of electron beam irradiation on the phenol degradation by ozonation(TOC conc. of phenol : 230 ppm, Total reacttone : 2 min)

Electron beam irradiation + ozonation

Ozonation

Conc. of ozone*, mg/

Conc. of ozone*, mg/

Absorbed Irradlated 07 17 16 onnatlon 07 17 16
energy, kGy  time, sec time, sec
TOC, ppm(removal %) TOC, ppm(removal %)
10 12 200(13.0) 174(24.4) 172(25.2) 108 202(11.7) 181(21.3) 176(23.5)
20 24 195(15.2) 165(28.3) 155(32.6) 9 206(10.4) 185(19.6) 181(21.3)
30 36 170(26.1) 143(37.8) 123(46.5) 84 210(8.7) 192(16.5) 189(17.8)
40 48 - - 100(56.5) 72 215(6.5) 197(14.3) 194(15.7)
50 60 160(30.4) 109(52.6) 87(62.2) 60 219(4.8) 205(10.9) 200(13.0)
*gaseous concentration of inflow ozone into reactor
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Fig. 5. Effect of solution depth on degradation of phenol with air.
(TOC conc. of phenol : 230 ppm)
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Fig. 6. Effect of solution depth on degradation of phenol with ozone.
(TOC conc. of phenol : 230 ppm, conc. of ozone : 4.8)mg
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Fig. 7. Effect of dose rate on degradation of phenol with ozone.
(TOC conc. of phenol : 230 ppm, conc. of ozone : 1.7)mg/
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