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Study of microwave enhancement on char reducing NO
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Abstract: To explore a NO reduction technology of coal-fired industrial boilers with high efficiency and low cost,
the applewood pyrolysis char and pyrolytic semi-char which are suitable for industrial applications were used as
reducing agents, and the effect of microwave on the two samples reducing NO was studied in a microwave reaction
system. For explaining the NO reduction experiment results, the infrared temperature measurement experiment, and
the physical and chemical properties such as pore structure and TG reactivity was studied. The results show that,
compared with the pyrolytic semi-char, the pore structure of applewood pyrolysis char is more developed with higher
BET specific surface area and pore volume, it also ignites earlier, the combustion reaction rate reaches its maximum
earlier and burns out first. However, its combustion intensity, reaction ability of earlier stage, flammability and
combustion performance are weak. When the microwave is not applied, the NO reduction ability of applewood
pyrolysis char is stronger than that of pyrolytic semi-char. Both the two samples have better NO reduction ability
with microwave applying, and with the increase of microwave power, the NO reduction rate increases. The effect of
microwave on pyrolytic semi-char reducing NO is stronger than that of applewood pyrolysis char. Meanwhile,
infrared temperature measurement that the surface temperature of two samples both increases confirms that the
microwave has an obvious thermal effect which could promote the NO reduction by char.
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Fig.1 Diagram of microwave reaction system
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Fig.2 Diagram of infrared temperature measurement system
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Tab.1 Proximate analysis and ultimate analysis of samples %
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LR
42.02 32.42 2556 52.84 2.62 17.61 1.29 0.08
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Fig.3 Distribution of specific surface area and pore volume of applewood pyrolysis char and pyrolytic semi-char with pore size
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Tab.2  Pore structure parameters of applewood pyrolysis char and pyrolytic semi-char
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SRR IS A I 99.701 74.343 25.358 2.932 0.082 7.324
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Fig.4 TG and DTG analyses of applewood pyrolysis char and pyrolytic semi-char
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Tab.3  Characteristic parameters of TG and DTG curves

BE S T./K T.,/K (dw/de) /(% +min™")  T,./K AT, /K T,/K
SRR ISR A 663.15 725.82 12.590 798.15 121.33 850.82
A > I 745.82 810.48 16.600 878.48 123.67 938.15
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Tab.4 Calculation parameters and results of flammability index

KES T,/ K (dw/dt) ./ (% + min™") C/ (107°% - (min - K2)71)
SESRR I A 725.82 12.590 2.390
A4 I 810.48 16.600 2.527
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Tab.5 Calculation parameters and results of comprehensive combustion characteristic index

b T,/K (dw/dt) /(% - min™")  (dw/dt) ../ (% - min~") T,/K S/(1077%2 « (min® - K3) 1)
SESRR I A 725.82 12.590 9.669 850.82 2.716
S22 I 810.48 16.600 12.606 938.15 3.396
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Tab.6 Calculation parameters and results of combustion reaction kinetic parameters
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Fig.5 Effect of microwave radiation onNO reduction by applewood pyrolysis char and pyrolytic semi-char
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Fig.6  Effect of microwave on surface temperature of char
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Fig.7  Image of char surface captured by thermal infrared
camera ( Working condition; applewood pyrolysis char
under 960 W; Green circle area is upper surface of
char bed, red triangle represents highest temperature,

and blue triangle represents lowest temperature )
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