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Co-combustion characteristics of Zhundong coal mixed with coke powder
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Abstract: The coke produced by coal conversion chemical process contained high calorific value, however, the
coke was treated as solid waste for the lack of downstream industry in Zhundong area. Blending the coke into
Zhundong coal during combustion process will recovery a lot of energy. Nevertheless, the combustion
characteristics of coal mixed with coke is still ambiguous. In this paper, the combustion characteristics of Zhundong
coal and coke with different particle size rages, and that of the Zhundong coal blended with coke with different
particle sizes and proportions were experimentally studied by thermogravimetric analyzer. The results indicated
that, the ignition temperatures of Zhundong coal unchanged after the coke powder was co-fired. On the contrary,
the burnout temperature of the mixed coal sample became higher than that of the pure Zhundong coal. The ignition
temperature of the mixed sample is about 100 “C lower than that of the coke particles. When the particle size of
coke was larger than 150 pum, the combustion characteristics of the mixed coal sample worsened dramatically, it
changed linearly with the increasing blending ratio. It suggests that, during the combustion process in full-scale
boiler, the particle size of the coke should be reduced. Furthermore, the coke powder should be sent into the furnace
via the lower layer burners, to reduce the height of flame core and prolong the combustion time of the coke podwer.
Key words: Zhundong coal, coke, blending, combustion characteristics, thermogravimetric analysis, particle size
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Table 1 The proximate and ultimate analysis of Zhundong coal and coke
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Table 2 The chemical element analysis for Zhundong coal and coke ash w/%
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Fig.1 The TG and DTG curves of Zhundong coal with
different particle sizes
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Fig.2 The TG and DTG curves of coke with different
particle sizes
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Fig.3 The TG and DTG curves of Zhundong coal blending
coke with different particle sizes
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Fig.4 The TG and DTG curves of Zhundong coal (0-

200 pm) blending coke(63-105 pm) with different
proportions

2.4 ZERite

M E IR Sz aG 28 R W, HERE TR R B
151, R RORE (1 3 KRR B AE 380~500 C [,
T FE R ORI R 57 ot = 73 BB, A KR B A
550~900 ‘Clil. ¥ FERBNMERES, KEM
Z57F 500 CA AT HBILAR A, 3 s Al itk AR Rk loe
TR, T s e R IR PR R . 47 AR S R
[V, Uk B 7E HE AR SR fa B R O G R e . 45
RMUFTARTY 500 C/hF2lifEmR % K & 550 C, it
B Y 75 R PR R 0 e P2 A 11 A o T 1 e A
(G K DRI AT VR A B AR w8 i RORE (R RS it B A1
7100 C, #2R7% 800 Chfi.

http://lwww.rlfd.com.cn

AR B A RAZ/NT 150 um RIFRRI
REHHEN TG i ZeA 5, (HEAUEA AL
IABERFPE WA . HHEAR P BN R R KT
150 um J& , BABRRF AL ™ H . RS RANF B
BlFEIRIN, TG HiZk B4R

TG 5 DTG Hh £ A B e M i IR A e s
P, (EE AR ES, ATLOE MRS 1 3
W IR s TSR . BIRER)E, IRAIE
FERUR I E T, e R R B B, AATA
BEAR R B R 51 AR A 2 T ) A

FAh, X T R AR R UL, R
W e AT e JE O L, 75 B 2T A A
MR — B ETE, g ps L I ae 45 e, 78
W B, TR BURL T RO, 7R AR BTk
VB 1] BS S /0N R RIORL i P45 TR RS TR, g FR R
FL5 VAR IEIRAE — SR 1A NN, AR MRS £E R
FLEEAF A0, BARAEME AR5 AN T 150 um
AR R MR R ) TG HI A FEA—3, (HIAE Mt
SR FH B T3 PR 1) 5 35 S B Bk A B 5 A7 2 30K
ZEAe MBNEER RS BERIENY I, TR
SERRINE B . AR I SR IE N Bl oK 5
EIP G TO ER I iE BRI 5 & o O
sl FERRIPISATING Rt AR R BURLE N T X R be
e REER GO R, IFRER A R BURLAE 4
Wiz Zh i [a] .

34 &

D BEERARIR, HEARIER) TG 2 I H
WAREHES, (HIRPEA ARG S RiAe T AR S [
IR BB AR BEERAR G K, fRR
BURLA TG Mt IV AR A S, (EIRRATR
JERIAR/NT 63 um A BURE [ A i B A3 e T 3
il 3 FiohzAR T AR R AL o

2) fEREZR IR B R A, TG I B .
D3 AT L R HE AR AE T i JE A B R AR
HIRRIE s 15158 T B A A R UL (19 3 R AR R
R

3) FEMEAIE B R I Rt p s 7 PR ), HL
FIA2 R AT RE /N FERRAPISATIN, BRBURIE M T
X EApERRIE N, H Pl i B a5 10 N 15 Bk
KM R B, SR AR I RAGRIT [R], AT
FEAR AR AR I3k o 73 K




5 6 31

MO S HEAIES IR R T 55

[1]

[2]

[3]

[4]

[5]

(6]

(7]

(8]

[9]

(& % 3 k]
ZHOU J, ZHUANG X, ALASTUEY A, et al.
Geochemistry and mineralogy of coal in the recently
explored Zhundong large coal field in the Junggar basin,
Xinjiang province, China[J]. International Journal of Coal
Geology, 2010, 82(1/2): 51-67.
YUAN Y, LI S, YAO Q. Dynamic behavior of sodium
release from pulverized coal combustion by phase-
selective laser-induced breakdown spectroscopy[J].
Proceedings of the Combustion Institute, 2015, 35(2):
2339-2346.
XU J, YU D, FAN B, et al. Characterization of ash
particles from co-combustion with a Zhundong coal for
understanding ash deposition behavior[J]. Energy &
Fuels, 2013, 28(1): 678-684.
ZHOU H, ZHOU B, LI L, et al. Experimental
measurement of the effective 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.
TOm, TRAETR. MR S BT e b SZ P IR R e [J].
kP, 2012, 4(1): 4-6
YU Qiang, ZHANG lJiangiang. Effect of burning high-
sodium coal on boiler heating surface[J]. Boiler
Manufacturing, 2012, 4(1): 4-6.
XU L, LIU J, KANG Y, et al. Safely burning high alkali
coal with kaolin additive in a pulverized fuel boiler[J].
Energy & Fuels, 2014, 28(9): 5640-5648.
WEI B, WANG X, TAN H, et al. Effect of silicon—
aluminum additives on ash fusion and ash mineral
conversion of Xinjiang high-sodium coal[J]. Fuel, 20186,
181: 1224-1229.
WANG X, XU Z, WEI B, et al. The ash deposition
mechanism in boilers burning Zhundong coal with high
contents of sodium and calcium: a study from ash
evaporating to condensing[J]. Applied Thermal
Engineering, 2015, 80: 150-159.
SEHAL, PhRNE, RS, SF. RIEIRBUIR PRk R
HAFTET L[], BRRERE S5 HR, 2001, 7(1): 72-76.
NIE Qihong, SUN Shaozeng, LI Zhenggi, et al.
Thermogravimetric  analysis on the combustion
characteristics of brown coal blends[J]. Journal of

[10]

[11]

[12]

[13]

[14]

[15]

http://lwww.rlfd.com.cn

Combustion Science and Technology, 2001, 7(1): 72-76.
Birh, BUeEE, MRS, 5% SE SR TR 1
SZM[I]. b E FL AR 2%3R, 2008, 28(2): 43-48

CHEN Yi, DUAN lJia, LIN Peng, et al. Effect of oxygen
concentration on combustion characteristics of typical
biomass materials[J]. Proceedings of the CSEE, 2008,
28(2): 43-48.

Mg, BT, R NIRRT R R I R
Wi () SEB AT AL D] Bk B4k, 2009, 32(2): 33-36

LI Mei, LV Shuo, JIAO Xiangwei. Experimental study on
influence of included minerals on the char combustion
characteristics[J]. Coal Conversion, 2009, 32(2): 33-36.
HERELT, FL= 0%, TKIENE. TG-DTG/DTA T TR M %
FRFIE[I]. BER ¥4k, 2011, 34(3): 67-70

XIAN Xiaohong, DU Yungui, ZHANG Guanghui.
Combustion characteristics of coal blending by TG-
DTG/DTA[J]. Coal Conversion, 2011, 34(3): 67-70.
WEE, B, ol & s b e
A R EALE T[] T E #2016, 49(8):
167-171.

TAN Houzhang, WEI Bo, WANG Xuebin, et al.
Mechanism investigation of layered slagging at platen
superheater during high alkali coal combustion[J].
Electric Power, 2016, 49(8): 167-171.

BRI, THIRT, 44, 5F. 2 070 th MG S kA
Bap R A v TR L 2 A ], QYD TR AR AR 4R
(EARBL2ERR), 2014, 11(1): 68-74.

YAN Xiaozhong, YE Zhaoging, JI Kuo, et al. A cause
analysis on high carbon content in fly ash of 2 070 t/h
supercritical hedge flame boiler[J]. Journal of Changsha
University of Science and Technology (Natural Science),
2014, 11(1): 68-74.

KUZFE, X7 T SRR 4o b A Joe 5 Wil 1) (B A
P[], HEh RS TAE, 2009, 25(6): 11-13.

LIU Yanfeng, LIU Hongwei. Numerical simulation of
influence of pulverized coal particle size on boiler
combustion[J]. Power System Engineering, 2009, 25(6):
11-13.

T T Zurs)




