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Fig. 1 Flow diagram of microwave catalytic combustion of VOCs exhaust gas
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Table 1 The specific surface area and pore parameters of the carriers and catalysts

B HREBY(m> g™ TRALIRY (m>g ) AEBY(em®-g ") AR (em®>g ) L AE/Am
CHZk & 0.110 0.000 0.254 0.000 000 36.789
Pt/CMC/CHAELF 2.945 1.115 0.342 0.000 473 36.853
NHz A& 9.355 1.794 0.352 0.000 721 34.486
Pt/CMC/NHAEALF 17.585 1.441 0.355 0.000 482 36.472
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AL F, NITA R T 15 Je WA FL A8, AT T B D A s2 i P
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34.061°,JCPDS13-0162) . Mn,0,(26=35.597°,53.210°,35.597°,JCPDS33-0900) , Cu, 45, Mn,, ,00,(260=35.393° ,
38.696°, JCPDS41-0184) . Ce0,(260=29.981° . 57.322°, JCPDS44-1001) ., Ce,0,(260=26.426°, JCPDS44-1086)
PtO(20=27.722°. 66.493°, JCPDS37-1087) Fll PtO(26=45.079°. 59.597°, JCPDS42-0866) %5 1 1 ¥y [t
AT UG, (H IRt BB T Pt AT S e, AW Pt & @ B AR BRTE A R Y, AR E AR
Mn, O, 1 Mn,O, Ak 9 ] $& 55 4 Ak 5 07 i A0 I 336 1 252, 2 Ffqie Ak 3510 b B A SR AR A TR ], i
SR &R AW A G SRR A E YT Cu il Mn B fFFEE 1%, 9 T4
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Fig.4 XRD patterns of the carriers and catalysts
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Fig. 5 The relationship between bed temperature and VOCs removal rate
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Fig. 8 The influence of different airflow on
VOCs removal rate
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Abstract  Microwave catalytic combustion is a new catalytic combustion technology that combining
microwave irradiation with microwave-absorbing catalyst closely. Based on the development of microwave
catalytic combustion device and the exploitation of monolithic ~honeycomb catalysts of both
Pt/CuMnCeO, /cordierite and Pt/CuMnCeO /nano ceramic, this new technology was applied to treat volatile
organic compounds (VOCs) exhausting from a printing and packaging factory on the spot. The real removal rate
of VOCs by microwave catalytic combustion was investigated through an optimization of different operating
conditions. Subsequently, surface morphology, specific surface area and crystal structure of the catalysts were
characterized in this study. It indicated that the existence of Mn;O0,/Mn,0;, CeO,/Ce,0,, CuMn,0, and PtO
spinels reduced reaction temperature and improved -oxygen reserving-releasing ability and catalytic activity of
the catalysts greatly. The mesoporous structure and abundant specific surface area of the catalysts are beneficial
to the diffusion of pollutants in the inner pores and can prolong the retention time of targets on the surface of the
catalysts simultaneously. The research work showed that bed temperature reached 420 °C and VOCs removal
rate kept at steady under the conditions(330 L of bed volume, 13.6 kW of microwave power, 1 520 mg-m~ of
inlet concentration and 440 m*-h™' of airflow). The removal rates of VOCs exhaust were 90% and 96% when the
inlet concentration was about 4 500-mg-m™ and 2 800 mg-m*, respectively. The retention time of VOCs on the
surface of the catalyst was shortened and much more heat was taken away with the increase of airflow, which
resulted in a decrease of VOCs remoyval rate. ' VOCs exhaust with high concentration released more heat while
burning, which increased bed temperature apparently and improved VOCs removal rate obviously. The new
technology was confirmed to be suitable for the treatment of VOCs with medium or high concentration on
condition that sufficient active sites are provided onto the surface of the catalyst. Simultaneously, heat releasing
from VOCs combustion can maintain high temperature of catalyst bed so that additional energy do not need to
be provided, which save energy and reduce cost in the operation. This study carves out a new way for the
treatment of VOCs from printing and packaging industry.

Keywords -~ microwave. heating; VOCs exhausting from printing and packaging industry; removal rate;

catalytic combustion; influencing parameters
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