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Abstract: The degradation of PCB77 in diatomie by microwave-induced catalytic oxidation was studied in a sealed vial, including four effects
such as microwave (MV) radiating time, addition of different nane- particle metal oxides, concentration and type of acids and dosage of MnO,.
The results indicated that PCB77 could be removed significantly by microwave- induced catalytic oxidation. Compared to control reactor (without
MYV radiation) , the removal rate of PCB77 increased by twice after 1 min. In addition, the removal rate of PCB77 under MV radiation was
gradually increased with time of radiation and then reached equilibrium after 10 min. The removal rates are abou 50% and 20% by addition
of H,SO4 and ultrapure water respectively. No significant removal was observed by addition of NaOH and withou aqueous media. Moreover,
catalytic degradation of PCB77 by microwave-induced nane-particle MnO, had best removal rate was up to 90% after 1 min, in contrast with
addiion of nano-particle Fe; Os, CuO and ALO;. The removal rate mised from 37. 0% to 98. 5% rapidly with the concentration of H,S0,
ranged from 1 mol/L to 8 moJ/ L, and H,SO,4 mainly played a role of acidification but not oxidation. The addition of 0. 01, 0.03 and 0. 05 g
MnO, showed the similar result.
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Table 1  Recovery rate of PCB77 under different treatments
PCB7] Mg g ! /%
0.5 g Diatomite 5.33 8. 614.2
0.5 g Diatomite + 0 05 gMnO, 5.33 7. 6X3.2
0.5 g Diatomite + 0 15 mL H,S0,4 4. 87 8. 8X1.0
0.5 g Diatomite + 0 05 gMnO,+ 0 15mLH,SO, 5 12 8. 6t4.4
0.5 g Diatomite + 0 05 gMnO,+ 0 15mL NaOH 5.33 74. 0£8.5
0.5 g Diatomite + 0 05 gMnOy+ 0. 15 mL H, O 4. 87 8. 21+6.7
0.5 g Diatomite + 0 05 gMnO,+ 0 15mLHCl 4. 87 8. 615. 1
0.5 g Diatomite + 0 05 g ALLOs+ 0 15 mL H,S0, 512 8. 5£5.1
0.5 g Diatomite + 0 05 g Fe;O3+ 0. 15 mL H,SO4 512 %. 1£5.0
0.5 g Diatomite + 0 05 g CuO + 0.15 mL H,S04 512 71. 8%4.5
1) Diatomite ~ PCB77
2 2 2
2.1 PCB77 ) ) ;
[19]
PCB77

58]
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Fig. 2 Removal efficiency of PCB77 by microwave irradiation

in different aqueous media
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Fig. 3 Removal efficiency of PCB77 by microwave-induced

nane-particle metal oxides catalytic degradation
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Table 2 Effect of dosage of MnO, on degradation of
| —*—8mol-L''H,SO, —+—4mol-L"'H,S0, ) ] o
120 —=—1mol-L"'H,SO, —*—8mol-LHCI PCB77 by microwave- induced catalytic oxidation
—e—2mol-L ' H,S0,
100 [ /%
R 80 Diatomite + 0.05 g MnO,+ H,80,? 45 7%4.9
?é Diatomite + H,80,+ MW 10 min? 42 8F4.5
% 60 Diatomite + 0.01 g MnO,+ H,S0,+ MW 1 mn 93 5£1.5
% 40 - Diatomite + 0.03 g MnO,+ H,S04+ MW 1 min 92 7%1.2
& Diatomite + 0.05 g MnO+ H,S04+ MW 1 min 90 910.8
20 |- Diatomice + 0.01 g MnOy+ H,80,+ MW 4 min 97 330.1
ol Diatomite + 0.03 g MnO,+ H,S04+ MW 4 min 96 810.4
Diatomite + 0.05 g MnO2+ H,S04+ MW 4 min 96 410.7
o > n p g m Diatomie + 0.01 g MnOy+ H,SO4+ MW 10 min 98 742.7
1 R ) /min Diatomite + 0.03 g MnO,+ H,S0,+ MW 10 min 100 0%£0.0
Diatomite + 0.05 g MnO,+ H,S0,+ MW 10 min 98 5+1.7
4 MnO,
1) MW i 2 .
PCBT7 BC 2Uh; 3) , MnO,
Fig. 4 Effect of concentrations and types of acids on degradation
of PCB77 by microwave-induced MnO; catalytic oxidation )
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