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Influence of Coal Water Slurry Volatile Reburning on NO Reduction
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ABSTRACT: The homogeneous mechanism of volatile was a
major concern when coal water slurry (CWS) was used as
reburning fuel. Influences of volatile reburning on NOy
reduction such as coal rank, coal water slurry concentration,
oxygen concentration of flue gas, reburning zone temperature,
particle size, were investigated. Reburning zone was simulated
on a fixed bed reactor with a synthetic flue gas consisting of
CO,, O,, NO and Ar. The result show the NO reduction ratio is
closely correlated with parent coal rank. For coals contain
equivalent volatile matter content, the more high nitrogen
content, the more high NO reduction ratio. The content of
volatile matter and NO reduction ratio benefit from higher
reburning zone temperature; Oxygen concentration of flue gas
has an important effect on NO reduction, with oxygen
concentration increasing NO reduction ratio decrease
significantly; NO reduction ratio finitely increase when small

particle size used.
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Fig. 1 Experimental system
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Tab.1 Proximate analysis and ultimate analysis of sample
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&l 42.02 2.28 0.44 7.28 1.66
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2 MBERSHH

21 BHRKERRERI

M 2 FF R LAE HAE 1000 °C .y (O,) =2%K &
BRI T A S R I e, BB Y
Si0]1 2 (1 P 7 R S R TR & ST | 3 S N
SRR, PAECHAEMBRBE 2, W T RIS JRNO
AR . FHANHES G LR &R, i
B HER S PR SCR EEr, TRE R SR P &N

e T AW, SEEER P ENIEF S, AN
B IR R AT I SRR SRR B AT R N OIE it
877, PR R AP HCNFINH, & 8k %, B
F T4 5 23 S AHIE JENOM Y, 45 %5 43 Rl N (K1 AN [
52 SEEFRIE JENORHFA A L J5 A

M 2 FIERT DA, B R P R B,
PR AR R I, R S TR R T . B
JERA R s @K eV K ZIR, KZER T
ST E AR, AR R ALK,
A BTl N R A AT IR T, B8 R 2 (R
iy @7KZEVNT DALE sl RSB SN 2B 1 3 A )
EJEHICORH,, ARHEIA SN IEAT, BEKNOF
Hejilca; OFE Ml F/KZEnT AR KR [ HAOH
FHEER), IR 2 7 85I 20, REHEHCN
NH;HICH; B, #IIHCN . NH3 MICH; IR I
o [A I OHA B T HEHCN I Ak [ W, i fFHCN
POd AL ANJE T, SNOR AR5 w28, BRI
NOPIHETS, B i PR DRI /K 2 Pk P BRI
FER 5 FHAAE SR T 5

227
= 18]
ﬁ ]
= 4]
= o]
= 107 B

] Gl

50 60 70 100
AL %

B2 KERREMERSBRURNZIE
Fig. 2 Effect of CWS concentration on NOy reduction
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Fig. 3 Effect of reburning zone temperature
on NO, reduction
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Fig. 4 Effect of oxygen concentration on NO, reduction
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Fig. 5 Effect of particle size on NO, reduction
3 it

COFER I3 IR SR B K SRR P 1R B
I TFE, BB KIS, 5 A IR RCR IS o
TIANER Y SEAN, & R R RO s
(2) FRRRIX (1 S SETRLE « K BRI R 53 1S3 1



CIRE o JE A

TKIESAE RO PR NO 38 5 1) 520 77

TR TBCLA B PR S I (A SN ASEK  FER SR B e M
JEE R R T i T

(3D $E R FEARIRBLN PRI <5 R
RN K . FHRRCR BN b 5 S B 1
FEAG.

CAD TR SRR R R /INRHAE e 3 PR IR BOR
AR, BRI A9 AR IS AT B I, (B0
17

B2 3k

[1] Maly PM, Zamanasky VM, HoL, etal. Alternative fuel reburning
[J]. Fuel, 1999, 78(3): 327-334.

[2] Smoot L D, Hill S C, Xu H. NOy control through reburning
[J]. Progress in Energy and Combustion Science, 1998, 24(4): 385-408.

[3] FAKZL, FMRES, . HEEEREAIED FHA P NOHI A B 5 id S5
HBAAAULT]. LT RE2A4R, 2005, 25(9): 94-98.
Guo Yonghong, Sun Baomin, Liu Tong. Numerical simulation of NOx
formation and deoxidization with micro-pulverized coal reburning
technology for lignite[J]. Proceedings of the CSEE, 2005, 25(9):
94-98(in Chinese).

[4] SKEZF, BhiAR, ST, SARHERMENOHGRIR T[],
HIBLRE244], 2005, 25(9): 99-102.
Zhang Zhongxiao, Yao Xiangdong, Wu Xiaojiang. Experimental study
on low NOx emission using gas reburning[J]. Proceedings of the
CSEE, 2005, 25(9): 99-102(in Chinese).

(5] VARE, PSR, RARGHE PR DS IBURR 2 S0 DRl 356 ) S L
W] E L TR, 2005, 25(5): 146-149.
Shen Boxiong, Sun Xingfu. Study on the parameters that influence the
efficiency of DE-NO in advanced natural gas reburning area by
experimental and kinetic model[J]. Proceedings of the CSEE, 2005,
25(5): 146-149(in Chinese).

[6] Adams B R, Harding N S. Reburning using biomass for NO control
[J]. Fuel Processing Technology, 1998, 54(3): 249-263

(7] G BB PR BOR TR A It i b NO SRl
HEHIFU[D]. Miat: AEKSE, 1999.
Zheng Shouzhong. The experimental and theory research on the
heterogeneous reduction of NO by char in the high temperature flue gas
when pulverized coal reburning technology is applied [D]. Nanjing:
Southeast University, 1999 (in Chinese).

[8] #hbst, fHeids. KA XT NOx AR IERIBISTI]. RbeRt
2R, 2000, 6(2): 185-189.
Zhong Beijing, Fu Weibiao. Study on NOy reduction during reburning
coal with volatiles[J]. Journal of Combustion Science and Technology,
2000, 6(2): 185-189 (in Chinese).

[9] TEHE, JARIE, dA. PR KSR IGLAR S SR P A AT 5T
D] HEERPLTREAR, 2006, 26(4): 56-59.
Dong Ruoling, Zhou Junhu, Meng Derun. Experimental investigation
on NOx reduction performance of coal water slurry in the reburning
zone[J]. Proceedings of the CSEE, 2006, 26(4): 56-59(in Chinese).

[10] Liu H, Hampartsoumian E, Gibbs B M. Evaluation of the optimal fuel

characteristics for efficient NO reduction by coal reburning [J]. Fuel,

1997, 76(11): 985-993.

[11] siERH, T4y, XG. PR R R N R IO 16
WEFI]. AL T RER, 2004, 24(8): 238-242.

Gao Zhengyang, Yan Weiping, Liu Zhong. Experimental investigations
on fuel-N release characteristic of reburn fuel[J]. Proceedings of the
CSEE, 2004, 24(8): 238-242(in Chinese).

[12] Burch T E, Tillman F R, Chen W Y. Partitioning of nitrogenous species
in the fuel-rich stage of reburning[J]. Energy and Fuels, 1991, 5(2):
231-237.

[13] Miller A J, Bowman C T. Mechanism and modeling of nitrogen
chemistry in combustion[J]. Progress in Energy and Combustion
Science, 1989, 15(4): 287-338

[14] <, SR, ZaRRH . AR FHA KB 5 e w ], o
[ HLL TR 4R, 2004, 24(10): 215-218.

Jin jing, Zhang Zhongxiao, Li Ruiyang. Numerical simulation and
experimental study on micronized coal reburning[J]. Proceedings of the
CSEE, 2004, 24(10): 215-218(in Chinese).

(157 G Tl 41, o E FH . B AR ROk 40 RN FH9RE S5 NO s [a]. th
[ HLL TR A44R, 2003, 23(10): 204-208.

Liu Zhong, Yan Weiping, Gao Zhengyang, et al. The effect of the
micro- pulverized coal fineness on nitric oxide reduction by reburning
[J]. Proceedings of the CSEE, 2003, 23(10): 204-208(in Chinese).

[16] Pershing D W, Wendt J O L. Relative contributions of volatile nitrogen
and char nitrogen to NOy emissions from pulverized coal flames
[J]1 . Industrial & Engineering Chemistry Process Design and
Development, 1979, 18(1): 60-67.

[17] Wendt J O L, Pershing D W. Physical mechanisms governing the
oxidation of volatile fuel nitrogen in pulverized coal flames
[J]. Combustion Science and Technology, 1977, 16(1): 111-119.

(18] FRiG %, xdir, BMRAS. HANBERIREENONT I ERR]. bl

LT R254R, 2005, 27(1): 6-10.
Chen Zhanjun, Jin Jing, Fan Junjie, et al. Experimental study on NOy
release behavior of superfine pulverized coal[J]. Journal of University
of Shanghai for Science and Technology, 2005, 27(1): 6-10(in
Chinese).

[19] Molina A, Eddings E G, Pershing D W. Nitric oxide destruction during
coal and char oxidation under pulverized-coal combustion conditions
[J]. Combustion and Flame, 2004, 136(3): 303-312.

[20] f4~F, fiERH, KRG, Rk 40 R0 PP S R s

SIRRTTE]. RIRES TR, 2003, (2): 1-4.
Yan Weiping, Gao Zhengyang, Liu Zhong, et al. The effect of the
micro-pulverized coal fineness on nitric oxide reduction by reburning
[J]. Electric Power Science and Engineering, 2003, (2): 1-4(in
Chinese).

Yeis HER: 2006-12-08.

EEE N

WEE1979—), B, WEERE, ETAFRTE R TH g
YIHE T )5 T ST, mengdern@yahoo.com.cn;

JARRA962—), F, HiZ, WA, TGRS LA
TR 7 T

(4RiE ERFE)



	Tab. 1  Proximate analysis and ultimate analysis of sample 

