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Influence of alkali metal on the evolution of NO, during coke combustion

ZHOU Hao LIU Rui-peng LIU Zi-hao CHENG Ming CEN Ke-fa
( State Key Laboratory of Clean Energy Utilization: Zhejiang University Hangzhou 310027 China)

Abstract: Combustion of the coke samples loaded with,alkali metal was carried out in an alundum tube fixed bed reac-
tor by measuring NO_ emissions the effects oftalkali metal on NO, release curve and char — N conversion rate were
discussed. The results show that the extent of.the contact between additives and coke is: K, CO; > Na, CO; > KCl >
NaCl;In 1 200 °C the optimum adding content of KC1 NaCl and K,CO; is 1% respectively while Na,CO, is 2% . It is
worth mentioning that the emission oftotal NO, decreases 47.4% approximately when 1% K,CO; is loaded on coke
sample. It is also found that the influence of combustion temperature on catalytic activity is significant mainly on the
heterogeneous reduction reaction with char — NO.

Key words: alkali metal; coke combustion; NO_; char — N conversion rate
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Fig. 4 Effects of alkali metal under different
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KCl  NaCl
NO
(1)
NO, N 4
1 K,CO, >Na,CO, >KCl > NaCl.
(2) NO,
KCl NaCl K,
‘ 1% Na,CO, 2%
(3) 4
K, CO,
Na,CO,
NO.,
N .
M.
2002.
NO,
D . : 2012.

Mark T K. The release of nitrogen oxides during char combustion
J . Fuel 1997 76(6) :457 —473.

M . : 2008.
Zhao Z Li W Qiu J et al. Catalytic effect of Na — Fe on NO — char
reaction and NO emission during coal char combustion J . Fuel
2002 81( 18) :2343 —2348.
Zhao Z QiuJ Li W et al. Influence of mineral matter in coal on de—
composition of NO over coal chars and emission of NO during char
combustion J . Fuel 2003 82( 8) : 949 —-957.
Peter F Nelson Peter C Nancharrow John Bus et al. Fractional con—
version of char N to NO in an entrained flow reactor J . Proceedings
of the Combustion Institute 2002 29:2267 —2274.
Bueno-d.opez A Garcia-Garcia A Caballero J A et al. Influence of
potassium loading at different reaction temperatures on the NO, re—

duction process by potassium-containing coal pellets J . Fuel

15

16

17

18

19

20

21

2003 82(3) :267 —274.
Sun Shaozeng Cao Huali Chen Hao et al. Experimental study of in—
fluence of temperature on fuel-N conversion and recycle NO reduc—
tion in oxyfuel combustion J . Proceedings of the Combustion Insti—
tute 2011 33:1731 -1738.
Schonenbeck C Gadiou R Schwartz D. A kinetic study of the
high temperature NO — char reaction J . Fuel 2004 83:443 -
450.
Zhou H Zhou B Zhang H et al. Investigation of slagging character—
istics in a 300 kW test furnace: Effect of deposition surface temper—
ature J . Industrial & Engineering Chemistry Research 2014 53
(17) : 7233 -7246.
Zhou H Zhou B Li L et al. Experimental measurement of the ef—
fective thermal conductivity of ash deposit for high sodium coal
( Zhundong coal) in a 300 KW test furnace J . Energy & Fuels
2013 27( 11) : 7008 -7022.

J. 2013 38( S2) :478 —482.

Fan Jianyong Zhou Yongkang Li Pei et al. Research on Zhundong
coal” s ash melting temperature”characterizing its slagging charac—
teristics J . Journalwof China Coal Society 2013 38( S2) : 478 -
482.

Chen Y Guo Z Wang Z. Application of modified coke to NO, re—
duction ‘with recyeling flue gas during iron ore sintering process
J (. IS1): International 2008 48( 11) : 1517 —1523.

Chen Y Guo Z Wang Z et al. NO, reduction in the sintering
process J . International Journal of Minerals Metallurgy and Ma—
terials 2009 16(2) : 143 — 148.

Bueno-Lopez A Caballero-Sudrez ] A Garcia-Garcia A. Kinetic
model for the NO, reduction process by potassium containing coal
char pellets at moderate temperature ( 350 =450 °C) in the pres—
ence of O, and H,O ] . Fuel Processing Technology 2006 87
(5) :429 -436.

J. 2010 35(10) : 1706 —1711.
Wei Lihong Qi Di Li Rundong. Effects of alkali metal on combus—
tion of pulverized coal and kinetic analysis J . Journal of China

Coal Saciety 2010 35( 10) : 1706 — 1711.

I 2005 25(4):136 -
141.
Liu Yinhe Liu Yanhua Che Defu et al. Effects of minerals and so—
dium addition on nitrogen release during coal combustion J . Pro—
ceedings of the CSEE 2005 25(4) :136 —141.
Molina A Eddings E G Pershing D W et al. Char nitrogen comver—
sion: Implications to emissions from coalfired utility boilers J .
Progress in Energy and Combustion Science 2000 26:507 —531.
Bueno-dopez A Garcia-Garcia A. Potassium—containing coal-pellets
for NO, reduction under gas mixtures of different composition J .
Carbon 2004 42(8) : 1565 - 1574.
Illan-Gomez M J Brandan S Salinas-Martinez de Lecea C et al.
Improvements in NO, reduction by carbon using bimetallic catalysts

J . Fuel 2001 80( 14) :2011 -2005.





