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Effect of CO, Atmosphere on the Pyrolysis Process of Bituminous Coal

DUAN Lun-bo, ZHAO Chang-sui, ZHOU Wu, QU Cheng-rui, LI Ying-jie, CHEN Xiao-ping
(School of Energy and Environment, Southeast University, Nanjing 210096, Jiangsu Province, China)

ABSTRACT: The pyrolysis characteristics of Xuzhou
bituminous coal under Ar/N,/CO, atmospheres were studied
by thermo gravimetric (TG)-Fourier transform infrared
spectroscopy (FTIR) technique. Effects of end temperature and
heating rate on the weight loss and gas releasing characteristics
of coal under CO, atmosphere were analyzed. Results show
that effects of CO, on the pyrolysis characteristics take place
mainly in the high temperature zone, acting as the inhibition of
carbonate in coal from decomposing and the gasification of
char. When the end temperature is 900 “C, the releasing yield of
CH,; and C,Hg under CO, atmosphere are lower than those
under Ar and N, atmospheres while the CO yield is much
higher. As the end temperature increases from 700°C to 1000°C,
the yields of CH, and C,Hg increase a little while the CO yield
increases a lot under CO, atmosphere. As the heating rate
increases from 10 ‘C/min to 70 ‘C/min, the yields of CH,, C,Hs
and CO under CO, atmosphere all decrease.

KEY WORDS: coal; pyrolysis; thermo gravimetric-Fourier
transform infrared spectroscopy; CO, atmosphere; gas releasing

FE: R S~ 5L 20 AP 14 5 VR AR PN R AR
Ar. NoFICO AT VIR, 58 CO IR T IR MY 2435,
T ) L TR AT R R e . 45 SRR,
COY TR HREHAVIE 15 M) 2 B AE i X, R I %o i R
ER AT AR A E A AR A E T . RV 53R 900 C
B, COY A T CH FIC,HeFIHT H SR AFINSSR /N, T
COMTHI EI K. CO M NRMAEH 700 C EJtH2
1000 'C, CHFICHglM#T H i A7 Fh =y, COAT i it i &
W THEECRIEE, CHy CoHeFICOMT HI B K.

KA. B B BE-HZADEEE ;. COU A
AT H

REFARTS [l A 08 SO B B I H
Project Subsidized by the Special Funds for Major State Basic
Research Projects of China(2006CB705806).

0 318

FHCOHUARNIEAT AL 1 Oo/ COL A Ire A PR HL
FARAG T OGN 55 B 55+ 1 (IR CO 8 HE
FRZ —, HIRBEE T FI1SOLINO, TS Ye M HEJBURs
PEC SIS AR TR AT )32 2350, co MUt
N AT RIGERT IR A e i R 1D 5 i — PR ILAE 34N Ty
[fl: 1) COMMFAPINE ENANE], COAHNIN, A
SR e AN SN R Nt R = N i 2
WE; 2) CO M RAESMMRMN, X—RMNH
PR B W 2540 55 | ik s 3D CORd & S A it
(R 7=4, COLMMAFAEL s () I i s o XA
O/CO AR PRI Lo AH 2 ik, {HEE X
CONHREA S b RS WA R 5 IR A /0 WL o I 21 9B
I FH 5 AR BRI R s B[ 25 e I 49 2k RN A3 P ) R
AR LE I B, HAT PR, A s, w
2N TR SRR BT, AR SR A
& - B w40 &b (thermo  gravimetric-Fourier
transform infrared spectroscopy, TG-FTIG)EEH A
FEE TR MMBEAECO U T R THl L #2162k
FRF RS R RCRF I, AAS T B T fi#CO,
X} K AR I R () S )

1 R KRHR

KHTG-FTIRECH 7715, MU H
15 8 L 0 30 21 A0 D' 1% A8 R — 3 m 44 %) 28 DY i
LN, I AR R () AR P ) R A
HWERE N LT ANIAT SERF IS o 3R 56 BT FH AR BT A
SETARAM TGA92 AL [l JAHE - T AT o A
P Eili~1600 °C, ENEEE2°C, FHEHR
Fl: 0.01~99.99 C/min. 4" FAAr. Nk COL(<
ARGl T 99.999%), i 80 mL/min, FHfLId



2 1

BUe A CO, U MR R 1) 52 ) 63

#4351 10, 304 50 A1 70 C/min, N 445 5
>k 700, 800. 900 £ 1 000 ‘Co AF 5 A4 MIMHEE,
L) 10 mg, Fift/hT 0.10 mm, HITE ST
K TNk ay#T W& 1. FrH L% ¥BRUKER
VECTOR22 AY{li B AR 2T A ARA, 3 HEF N
Tom™, FHH 5 2 R RUH AL .

F1 AHETRIMRILSH
Tab.1 Ultimate and proximate analysis of
Xuzhou bituminous coal
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Fig. 1 DTG curves of coal pyrolysis in

different atmospheres
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Fig. 2 DTG curves of coal pyrolysis in CO,
atmospheres at different end temperature
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Fig. 3 DTG curves of coal pyrolysis in CO,
atmospheres at different heating rate
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Fig. 4 Infrared spectroscopy profiles at
480°C in different atmospheres
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Fig. 5 Infrared spectroscopy profiles at
760 °C in different atmospheres
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Fig. 6 Infrared spectroscopy profiles in CO,
atmospheres at different heating rates
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