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Investigation on Characteristics of Pulverized Coal

Combustion in O,/CO, Mixtures
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(Key Laboratory of Clean Coal Power Generation and Combustion Technology(Southeast University),
Ministry of Education, Nanjing 210096, Jiangsu Province, China)

ABSTRACT: Coal combustion in the mixture of oxygen and
carbon dioxide is one of new method to tackle CO, emission
with low pollutants emission reductions. The chemical Kinetic
of coal combustion in O,/CO, mixture is significant different
from traditional coal combustion process in air conditions.
Combustion characteristics of pulverized coal in different ranks
were studied using thermo-gravimetric analyzer for four
oxygen volume contents (¢(0,)=21%, 30%, 40% and 80%).
The combustion characteristic parameters were marked and the
characteristic index were calculated and analyzed. Results
show that the DTG curve of coal combustion in O,/CO,
atmosphere is different from that in O,/N, condition. In the
0,/CO, mixture, coal burning rate is lower and burning time is
longer. With the oxygen content increases, DTG curve of
pulverized coal moves to low temperature zone and the ignition
and burnout temperature decrease. In addition, the burnout time
of coal is shortened and the combustion characteristic index
increases with oxygen content. Conclusion can be drawn is that
the O,/CO,combustion characteristics can be improved by
enriching oxygen content.
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Fig. 1 Schematic diagram of O,/CO, combustion
technology
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Tab. 1 Ultimate and proximate analysis of coal samples

PR JUEIIHT Wi% Tk BT wi%
Cad Had Oad Nag Sad FCad Vaar  Aad My
TS T 55.65 131 0.23 052 2.74 5443 9.96 38.23 1.32
PMMEEE  61.46 3.57 3.04 0.70 426 49.68 31.95 25.52 1.46
JeF s 33.57 251 10.03 0.23 2.15 25.62 47.16 46.27 5.25
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Tab. 2 Combustion characteristic parameters of coal

RERIESEL S Ah 219%0,/79%N; 21%0,/79%C0O;  30%0,/70%CO,  40%0,/60%C0O,  80%0,/20%CO;
B ) T ToHE —-0.1756 -0.1534 -0.2001 -0.3633 —-0.4686
(%/C) A%M\I S -0.186 6 -0.1743 -0.2429 -0.2719 -0.4141
JCE IR -0.166 1 -0.1618 -0.1808 -0.2012 —-0.3342
BT Tt ToH B 678.13 683.4 670.67 654.4 577.97
BRI C j“ PAIpibes 578.57 570.73 560.13 551.33 495.17
JCF A 489.5 489.6 481.77 448,53 341.93
Tty e e ToHH AR 0.077 46 0.06556 0.086 68 0.15372 0.20595
(%/C) %J‘HMX 0.08002 0.07097 0.104 18 0.12065 0.17086
JCAE LA 0.065 69 0.063 62 0.06903 0.064 38 0.07846
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Fig. 8 Relation between burning out time with
oxygen content for the coal

FL S5 0 BE 5 O B (1 AR08 TV 2% . UL BH O FE
HINEEE T 0o/CO UG N HEFE IR IAREIL B, HEAAHR
P m, BRI R PRAK . o et TR
SO R E, AR A 2 A 2 R
2B PO, AR AR A OS2 B 4
Ty FE RO BERTHEAR SN (R M /N, BRI (]
A& TP 2%

DL EARIGTT %, O/CO S I HEAE I A IE A ok
SRS Oo/N U AT B A [A] o S £ R R e i
Phngl Arrheniusti Y m] 7R A4

9=k (TP, M)

e Kok [N AL, WTk(Tp) = Aexp(—E/
(RTp)): nA M H: Te ORIl : AKX T T
T, mint; ENVEARE, KImols RO R N L,
8.314x10°kJ/(mol-K).

H SRR FE (¥ PR 52 AT R (¥ 35 1
TRBEI R B B SRR AR 5, BT CO,
AR G (R P B O/ CO AR I B . L 48
SRR S I AT O N U N A S 2 1R 25031
TEOICO IR K, FURLIIRBEIR R« ¥ R HT H K
FEN I B SR AL Oo/N S F IRBE I W S FRAR
PR B R A sUAT 411, Oo/COSAR R AR H 5
R 5 80T HAR P R B 00N R T IR I 2%
12, PRBPERT TR ZEC, (HAZ 52 M E B A Ok B I8 i
T T AR (O TR EL B2 15 N 5 Ay 630 8190,

T34h, O CO AN ARE ) T AN AE T4
SR IEAS IV FE, $2 RO U B AR mT LK I
DS RGE I R, BRARR LS o 408 SRS ) )
FNHE 0 B A (R SR, H R R 1) O ¥ 8 K 1 75
O/ COY TSR LS [FIIEAT A KR i, Rtk
AN G B B TR SRR LA 30%0, % >k ik
F0ICO UM RS ket R &5 2 g 1,

2.3 FIREXMO/COSF TR ER S BRI 15 2 RY
A

JE SCIREHMRBE R PE T iR 2 8, A v
BB (R BE L, AN SOR I SCHR L7142 H R R 4
BRI B S5 5 A Fa bR S X R AE IR RE AT T

}%jzﬁo
g_R. 4w,  (@W/dD), (AW/dD),,
E dT "dt " (dW/dt),, T,
(AW /dt),.,, (dW /dt) ..,
2 (2)
Ty

A (AW max 5 K BREE B s (dW/dt)r=r i
KUTE R HREETH R (AW mean M T IR B )3
TR BRI s T K .

@) A M ATV U0 SRR : RIER R PE, E
RN S5 N7 BE Tk s (d/dt) (dW/dt)r=r Ay SR e 38 J&
TEAG KR Ak 2, AR O 3R A5 OB 24 s
[((AW/dt)ma) 1/[((AW/dit)r=r)] Ay SR I 3 J32 06 AR 55 4 K
IR B 2 B (AW/AE) mean/ To 4 T 220 A s st i
L2 e, SLAE ORI B R . L% I
(AR EE G S T HE A K SRR, e
NEEEIRBERFMERR LS, SR BB R e P ik
s

] 9 S AR AT K K H 1) 3 R 2R G A
B PEFRELS R e TR LU O BE I AR A K
F. HEAEL, 21%0,/79%CO, TR K A 1k
Fa BB [ O3 B I Oo/NL R R MR M HR %
i, (HBHEOIMIEMIFE R, 3 FEAEO/CO AT
(P ARERF SR EE A A R, ek UG
PR 3 I o B3, 2N R Ok 5 i3
TR AL R .

20.0

20 40 60 80
#02)/%

B9 SIREMEGEEMSFIEIEHEIFNm

Fig. 9 Relation between combustion characteristic
index with oxygen content

3 #F



5 35 1)) PIRFISE:  0,/CO, T

AR IR TR 5T 43

(1) O/COS Tk A Re I 2 5 O./IN <,
IR PRI FRAE AR B SR 1 22 5, AH A1 Ok JiE
[110ICO TSR T M A K MIRISAEIR , PRIE I A48
i, BUSIRRE S, ZRA e ta UK.

(2) FEQICO SR, BHAE O3 & 134
TN 1A KRR RS B A . For, 5 KR AR
P22, AR RN W3, RO
X O2/COLAGR T JEb IR AR e P 1) 5 i) 2 LR I
TERTFRAERRI I FE I 038, A S A R o 6 T
P, PR RS AT, (HO KR I 40% 5 X ik AR A
RIS ST 2. BEEA, 30%10K )%
BE T TRESERR

(3) BHAEOLREENIN N, O/CO U T Sk
CEE R Rr PEFRHON S iy, ARAS [RRER (R 3 I e
BT o T3 = O FE X JE AR MR (1 s 5 A
S, ORI FR AR R R R e P Fis BB O3 FE 11
AN 2

B3 3k

[1] Goldthorpe S H, Cross PJI, Davison JE, System studies on CO,
abatement from power plant[J]. Energy Convers Mgmt, 1992,
33(5-8): 459-466.

[2] Nakayama S, Noguchi Y. Pulverized coal combustion in O,/CO,
mixtures on a power plant for CO, recovery[J]. Energy Convers
Mgmt, 1992, 33(5-8): 379-386.

[3] Yamadea T, Kiga T, Okaua M. Characteristics of pulverized-coal
combustion in CO, recovery power plant applied O,/CO, [J]. JSME
Enternational Journal, 1998, 41(4): 1017-1022.

[4] Tan Yewen, Croiset E, Douglas Mark A, et al. Combustion
characteristics of coal in a mixture of oxygen and recycled flue gas
[J]. Fuel, 2006, 85(4): 507-512.

[5] KlasA, Filip J. Process evaluation of an 865MWe lignite fired O,/CO,
power plant [J]. Energy Conversion and Management, 2006,
47(18-19): 3487-3498.

[6] Chen Jyhcherng , Liu Zhenshu, Huang Jiansheng . Emission
characteristics of coal combustion in different O,/N,, O,/CO, and
O,/RFG atmosphere[J]. Journal of Hazardous Materials, 2007,
142(1-2): 266-271.

[7] KimuraN, Omata K, KigaT, etal. The characteristics of pulverized
coal combustion in O,/CO, mixtures for CO, recovery [J]. Energy
Convers Mgmt, 1995, 36(6-9): 805-808.

[8] KigaT, Takano S, Kimura N, etal. Characteristic of pulverized-coal
combustion in the system of oxygen/recycled flue gas combustion
[J]. Energy Convers Mgmt, 1997, 38(Suppl): 129-134.

[9] Liu H, Ramlan Z, Bernard M G. Comparisons of pulverized coal
combustion in air and in mixtures of O,/CO,[J]. Fuel, 2005, 84(7-8):
833-840.

[10] Liu H, Ramlan Z, Bernard M G. Pulverized coal combustion in air and
in O,/CO, mixtures with NOy recycle[J]. Fuel, 2005, 84(16):
2109-2115.

[11] Klas A, Filip J. Flame and radiation characteristics of gas-fired O./CO,
combustion [J]. Fuel, 2007, 86(5-6): 656-668.

[12] £FHR, FER, BEsR. AL AP T[], P
HLTRE2%3R, 2000, 20(6): 71-74.

Jiang Xiumin, Li Jubin, Qiu Jianrong. Study on combustion
characteristic of micro-pulverized coal[J]. Proceedings of the CSEE,
2000, 20(6): 71-74(in Chinese).

[13] LA, WiEF, X, 5. B BURDILEE SR bekr
[3]. FHEABLCREYR, 2002, 22(12): 142-145.
Jiang Xiumin, Yang Haiping, LiuHui, etal. Analysis of the effect

UM

of coal powder granularity on combustion characteristics by
thermogravimetry[J]. Proceedings of the CSEE, 2002, 22(12):
142-145(in Chinese).

[14] X, JARIE, T4, 55 . Oaf COTUAMER I EE S [ B e MERIF 5 [9]. o
EHHL TR, 2004, 24(8): 224-228.

LiuYan, ZhouJunhu, Fang Lei, etal. A study on coal combustion
and desulfurizaion characteristics in atmosphere containing O,/CO,
[J]. Proceedings of the CSEE, 2004, 24(8): 224-228(in Chinese).

[15] B4EAE, ZR0&, raES, 45, KEMTER AT FIRBeRi L st
FE0]. FE AR AR, 2005, 25(24): 118-121.

Fan Yuesheng, Zou Zheng, Gao Jubao, et al. Study of oxygen content
on combustion characteristics of pulverized coal[J]. Proceedings of the
CSEE, 2005, 25(24): 118-121(in Chinese).

[16] VFEJR, ARt BRPe#IM]. 58 2 k. dbnt: LR AL,
1990.

[17] $hAAs . ARSI PEIR IR BOR B TTVAIM]. dest: P AL HiRR
4k, 2002.

[18] Molina A, Shaddix C R. Ignition and devolatilization of pulverized
bituminous coal particles during oxygen/carbon dioxide coal
combustion[J]. Proceedings of the Combustion Institute, 2007, 21(2):
1905-1912.

[19] Murphy J, Shaddix C R. Combustion kinetics of coal chars in
oxygen-enriched environments [J]. Combustion and Flame, 2006,
144(4): 710-729.

Yeis HHEA: 2007-06-03.

EE BN

BREN979), B, FERIIE, FEAFHO/COMEMEE Ki5 Y
Yy T ST, gingzhaolee@sohu.com;

BKR(1945—), Y3, %, WHESE, TSR
A BRI 5 Gy iR 75 TS

(i ERTE



