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Heating characteristics of carbon—-based materials under microwave irradiation
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( College of Mechanical and Electronic Engineering ,Shandong University of Science~and. Technology ,Qingdao 266590 ,China)

Abstract: To study the effect of microwave power, particle size and carrier gas flow rate on temperature—rising behavior of activated car-

bon, the heating experiments of activated carbon are conducted using microwave heater. The results reveal that the heating rate of wooden

activated carbon and coal—based activated carbon increases with the increase of microwave power. The highest temperature is also improved

as microwave power rise. When the power increases from 240 W to 400 W ,the average temperature obtained by wooden activated carbon

has a rise up to 93 C at the period of 10~16 min. Such difference in wooden activated carbon is significantly greater than that in coal-

based activated carbon. Increasing particle size of wooden activated-carbon results in a decrease in the heating rate and final temperature.

Further, heating rate and the maximum temperature are slowed-down with increasing the carrier gas flow rate. The favorable conditions for

temperature —rising of activated carbon with microwave heating are microwave power of 400 W, activated carbon particle size of <1 mm and

carrier gas flow rate of 60 L/h.
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Table 2 Orthogonal analysis of wooden activated carbon microwave heating 1.27 (3")

RIS AW B/mm AXB AXB C/(L-h) AxC AXC BxC  z=5]  =3). BxC o &5 &5 EERE/C
1 240 d=<1 1 1 40 1 1 1 1 1 1 1 1 744
2 240 d=<l 1 1 60 2 2 2 2 2 2 2 2 750
3 240 d=<l 1 1 80 3 3 3 3 3 3 3 3 713
4 240 1<d<2 2 2 40 1 1 2 2 2 3 3 3 695
5 240 1<d<2 2 2 60 2 2 3 3 3 1 1 1 705
6 240 1<d<2 2 2 80 3 3 1 1 1 2 2 2 700
7 240 2<d<3 3 3 40 1 1 3 3 3 2 2 2 711
8 240 2<d<3 3 3 60 2 2 1 1 1 3 3 3 759
9 240 2<d<3 3 3 80 3 3 2 2 2 1 1 1 742
10 320 d=<l 1 3 40 2 3 1 2 3 1 2 3 723
11 320 d<1 2 3 60 3 1 2 3 1 2 3 1 755
12 320 d<1 3 3 80 1 2 3 1 2 3 1 2 748
13 320 1<d=<2 1 1 40 2 3 2 3 1 3 1 2 753
14 320 1<d<2 2 1 60 3 1 3 1 2 1 2 3 756
15 320 1<d<2 3 1 80 1 2 1 2 3 2 3 1 737
16 320 2<d<3 1 2 40 2 3 3 1 2 2 3 1 765
17 320 2<d<3 2 2 60 3 1 1 2 3 3 1 2 758
18 320 2<d<3 3 2 80 1 2 2 3 1 1 2 3 721
19 400 d<1 3 2 40 3 2 1 3 2 1 3 2 733
20 400 d<1 3 2 60 1 3 2 1 3 2 1 3 753
21 400 d=<1 3 2 80 2 1 3 2 1 3 2 1 759
22 400 1<d<2 1 3 40 3 2 2 1 3 3 2 1 792
23 400 1<d=<2 1 3 60 1 3 3 2 1 1 3 2 792
24 400 1<d<2 1 3 80 2 1 1 3 2 2 1 3 761
25 400 2<d<3 2 1 40 3 2 3 2 1 2 1 3 752
26 400 2<d<3 2 1 60 1 3 1 3 2 3 2 1 841
27 400 2<d<3 2 1 80 2 1 2 1 3 1 3 2 651
Y, 724.33  742.00 754.77 744.11 740.88 749.11 732.22 750.66 740.88 748.33 729.66 746.22 760.00
sz 746.22  743.44  734.77 732.11 763.22 736.22 744.11 734.66 745.33 754.55 742.66 750.33 732.88
Ys 759.33  744.44  744.44 753.66 725.77 744.55 753.55 744.55 743.66 727.00 757.55 733.33 737.00
R 35.00 2.44 20.00 21.55 37.45 12. 89 21.33 16. 00 5.50 27.55 27.89 17.00 27.12
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