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Experimental Research on Regeneration of Activated Carbon by

Microwave Heating
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Abstract: The regeneration of absorbent is always the key and difficult point in the research and
development of the oil vapor recovery technology by using absorption method. As a new regeneration
method, the microwave radiation has been paid more and more attention. This paper is to find out the
effects of microwave power and micropore structures of the activated carbon on heating behavior of activa-
ted carbon. The experimental research found a positive correlation between the microwave power and tem-
perature rise of activated carbon. And the smaller the pore volume is, the faster the temperature rise rate
and the higher the temperature is. Then the orthogonal experiment was conducted to find out the effects of
microwave power, irradiation time, activated carbon quantity and nitrogen flow rate on regeneration rate
and attrition rate of absorbed gasoline activated carbon, which followed the sequence from high to low:
microwave power, irradiation time, activated carbon quantity and nitrogen flow rate. And the optimal so-
lution is: microwave power 300W, irradiation time 240s, activated carbon quantity 4g and nitrogen flow
rate 0. 9L/min.
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Fig. 1 Experiment system of microwave regenerating of activated car-
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Fig. 2 The effect of microwave power on activated carbon (ACI)

heating-up
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Fig. 3 Influencing curve of micropore structures on activated carbon

(ACI) heating - up
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Table 1 Table of microwave orthogonal test

7K A B C D
SE SR /g BAWE/(L/min)  FRIAIE] /s R IIR /W
1 4 0.3 120 100
2 8 0.6 180 200
3 12 0.9 240 300

K2 Lo (3') EXIREER
Table 2 The orthogonal test results of Ly (3*)

ETRS N B C D AR/ % BFER/ %
1 4 0.3 120 100 15. 34 0.37
2 4 0.6 180 200 42. 90 1. 28
3 4 0.9 240 300 66. 43 1. 65
4 8 0.3 180 300 45. 25 1. 24
5 8 0.6 240 100 26. 21 0. 80
6 8 0.9 120 200 27.68 0. 80
7 12 0.3 240 200 29. 89 1. 49
8 12 0.6 120 300 30. 13 1.43
9 12 0.9 180 100 20. 49 0.67
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Table 3 Visual analysis of the orthogonal test results
SiH KT A B C D
A T
K A K A KI’, K B KL‘, K(‘ K D K D
1 124. 67 41. 56 90. 48 30. 16 73.15 24. 38 62. 04 20. 68
2 99. 14 33. 05 99. 24 33.08 108. 64 36. 21 100. 47 33.49
AR AL
" 3 80. 51 26. 84 114. 60 38. 20 122.53 40. 84 141. 81 47.27
R 14.72 8. 04 16. 46 26.59
1 3. 30 1. 10 3. 10 1.03 2. 60 0. 87 1. 84 0.61
2| 4 2 2.84 0.95 3.51 1.17 3.19 1. 06 3.57 1. 19
1 FE R ITIR-4
g " 3 3.59 1. 20 3.12 1. 04 3.94 1.31 4.32 1. 44
R 0.25 0. 14 0. 45 0. 83
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Table 4 Variance analysis of regeneration rate of activated carbon
SES i 22 °F- 75 F It F, 2, 2
A 327. 66 3. 30 Fo,us (27 2) =19.00
B 99. 38 1. 00 Fo.2s (2, 2) =3.00
C 432.32 4.35 Fo.o1 (2, 2) =99.01
D 1 061.01 10. 68 Foo (2, 2) =9.00
1R 2 99. 38
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Table 5 Variance analysis of attrition rate of activated carbon
H & i 22 °F- 5 F It F, (2, 2)
A 0.10 2. 64 Fo0s (2, 2) =19.00
B 0. 04 1. 00 Fo25 (2, 2) =3.00
C 0. 30 8. 36 Fo.o1 (2, 2) =99.01
D 1.08 29.94 F(J_m (2, 2) =9. 00
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