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Simulation of microwave heating device for activated carbon preparation

HE Jian-Bo, ZHU Hua-Cheng , WU Li, HUANG Ka-Ma

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The demand of activated carbon is huge and increases exponentially, due to its extensive use in
petrochemical, electric power, chemistry engineering, clinical medical treatment, environmental protec-
tion, and so on. Researches have shown that, comparing with traditional methods, the microwave-assis-
ted produced activated carbons have more well-developed pores, larger specific surface area and more u-
niform porous structures. These researches, however, are confined to the laboratory level. The existed
microwave heating devices have the ubiquitous problems like hot spot, thermal runaway and low heating
efficiency, which impede the large-scale application of microwave energy in the activated carbon indus-
try. In view of these problems, this paper, based on the domestic bamboo, proposed a design of micro-
wave uniformly heating apparatus for bamboo based activated carbon production. With multi-physics cal-
culation and the evaluation standards of heating uniformity of materials and the energy feed rate, the de-
vice parameters are optimized and a heating equipment is obtained with S;; of —26. 81dB and the coeffi-
cient of Variation of the temperature is 0. 2834. Besides, this paper also verifies the robustness and accu-
racy of this simulation model with sweeping parameters and applying different numerical simulation

methods. This work may present guiding significance for the design of large-scale microwave heating de-

i BH: 2017-03-29

EETIH: BFE AR FEA(61601312); PUJIE R HEA (2016FZ0070)

fEHZ B M@ 992—), B, Wi-kA, FFFEI7 A ik fE Tk . E-mail: 2015222050016 @ stu. scu. edu. cn
BIREE: 2. E-mail: wulil307@scu. edu. cn



508 Wl X FFROARAF R

55 %

vices in the activated carbon industry.

Keywords: Design of microwave-assisted carbon production device; Bamboo; Multi-physics coupling cal-

culation; Heating uniformity
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