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ABSTRACT: Coal char samples, partly burnt under different
environments and temperatures, were prepared using a drop
tube furnace with the combustion conditions similar to those in
actual pulverized-coal boiler furnace. Micro structures and
chemical groups of coal char surfaces were analyzed based on
Fourier-transform infrared (FTIR) analyzer. Research results
show that chemical structure such as C—H and C—O groups
would be released combined with volatile matters emission
during pyrolysis or combustion process. Especially for group
contained O— and aliphatic structure, it would be eliminated
clearly during thermal process, presented decreased FTIR
spectrum peaks. Compared with aromatic groups, aliphatic
structures would be decompounded easily, which caused
increases of the relative contents of aromatic carbon and the
aromaticity (f,) of thermal treated chars. For chars prepared
under CO, environments, the ratio of aromatic hydrogen and
aliphatic hydrogen (H,/H,) and aromaticity (f,) were always
smaller than chars prepared in N, environments. It can be
concluded that thermal treated environments and temperature
may be the key factors which effect chemical groups emission

process and prepared chars reactivity.
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Tab. 1 Ultimate and proximate analysis of coal samples

TCE /% A>T /%
joxis Quetar/(MJ/kg)
Caa Haa Oud Nag Saa FCu Vaaf A Mad
%EL}W‘@(LY) 55.65 1.31 0.23 0.52 2.74 54.43 6.02 38.23 1.32 24.64
TN HIE(GZ) 61.46 3.57 3.04 0.70 4.26 49.68 23.35 25.52 1.45 23.95
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Fig. 1 FTIR spectrum of raw coal and its chars obtained from different environments
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Fig. 2 FTIR spectra of LY anthracite chars obtained from different environment
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Fig. 3 FTIR spectra of GZ bituminous coal chars obtained from different environment
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Tab. 2 Bands assignment of FTIR absorptive peaks of coal structure

¥ 8 Plbphem I R AT SR R
frE i ERIEA |

1 3680 3 685~3 600 UERS OH, HIWTEEZE . My AT HLRR 2 I 22K 4
2 3550 3 600~3 500 OH H#i &4, W O 5 OH A

3 3400 3550~3 200 . B, RIR. UL, K OH s3]

4 3330 3350~3 310 NH,. NH 87 5 54t &) M 4i 3R 2

5 3030 3050~3 030 FA IR 3 CH A 4RdREN

6 2950 2 975~2 950 PRt sl M 7 i o ) CH SO R 45 HR 50

7 2920 2935~2915 IRBETIR I 1 P A 3 CH, ORI 4R 3

8 2870 2 875~2 860 CH; XA 4R 5N

9 2850 2 860~2 840 Yot BN W7 R Hh R R AR CH X R R 3

10 2560 2 600~2 550 SH B I 4R )

11 1750 1770~1 720 AR ERTT C=0 M 4aiRa)

12 1700 1715~1 690 FRH COOH HIMAIRED, Wik 5 Rp AL AR 2
13 1675 1 690~1 660 B C=0 KR35

14 1600 1 605~1 595 P C=C WIHAHRS), &R L3

15 1470 1480~1 465 e B 7 i P R IR 2 CH, SO FRAS TR B)

16 1 440 1 460~1 435 CH; SORFRASTEAR S, 72 CHs ZERIRFAET I

17 1380 1385~1370 CH; X A5 3% 3

18 1320 1338~1260 Ar—O—C 4R 3)

19 1150 1160~1 120 C—O0—C h4i#Rz)
20 1110 1 120~1 080 S=0 4=l

21 1050 1.060~1 020 Si—0—Si 3 Si—0—C 4Rl
22 950 979~921 FREE T OH 5 k3N
23 870 900~850 BAS H R T IAKIRIR Y CH (KT SR 3)
24 820 825~800 3 AMFHAR H R TR AR B CH T AN R 3l
25 750 770~730 5 /MEAE H R F BRI ZRER T CH (TSN T AR 51
26 720 740~730 IERERRIEE b 22(CHy), HITH Y PR 12 IR )

G A R A AP L & & PO EAR
WAH TR, WERBEE HTT, RAESEREAEE
ZATEIER)S N, SN2/ DELIDEIE R EJo
RERETESE, WO DR E A B E R R
SRIE . DRI, R A P A A B 0 S g gk
A7 % B 1) 7 e AL BE O 3R AT T e b A A0S, kT
SRRSO R SR, AT T RRERE PR BT o AR SO
(EAE)FTIR 1% 18] B s 1) 75 g 3= 2558 o 2038 B
Origin 8.0 KT, PLA AR &S E I = &
KR E W AR il B W () R MES, AN EH , e e B
5 IE MU R £ (Lorentzian B, Gaussian), DA/ —
FIKIE AR AR &AL RO B | UETE . AR S AH
KW N THFEBEIF UGB, ARBBN T

U (A4 B2 HRME DG SCRRMERE O 45 3, s A2
C—H B(900~700 cm™): 6(H)F 9(); AU At
H1(1800~1000cm™): 16~19 4>; gl C—H B3
000~2700cm™"): SCHE)VHT 8(HE)22200 kb bl s
TEARBEIR S FTIR 1% B () Ab BN 45 T 3 04 11
O AL, AR IR A A B ) 45 R B 4
B, HoR T i ER AR B AT VAR L, 7R
JE B — S W AR
2.3 BEREAMOINLIESHNEEN
RN R RN = S N S
Solomon®™ ! FI Tberra® 2 I H A H IE A b
(Har/Har) LA B 55 B P (F) SR R B il A i 2 b K o1
SER AR AIE L o



50 h Bl TR ¥ R %31 %
0.08 0.6
N T ToNRE AR T To R R AR
F &Y C—H IR3) TEERRERD)
0.06 &
04 r
g =
£ 0.04 ES
& =
02 r
0.02
0.00 * 0.0
900 850 800 750 700 1800 1 600 1400 1200 1000
WeH/em™ WeH/em™
(a) &R C—H (b) ZHEEGER
0.010 0.06
T To R R AR T ToNRE R AR
0.008 | ik c 25 i i
W% C—H 9 5630 L _onmis
0.04 =
o 0.006 i
R =
= 0.004 | =
0.02 +
0.002
0.000 0.00 - - !
3000 2900 2 800 2700 3700 3500 3300 3100
WH/em™ WH/em™

(c) HEWiZk C—H

(d) —OH H#E

B4 REFTHEEFERE FTIR EERSIEIEER
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Tab. 3  Structure parameters deduced from FTIR for LY anthracite coal (chars)
FE H/C Har/% Ha/% Har Hai Ha /H Cul% Cul% Har /Car f,
LY JsH 0.282 0.531 0.779 0.68 0.594 5.19 50.5 0.126 0.907
100%N; & 0.225 0.634 0.474 1.34 0.428 3.16 55.9 0.136 0.946
100%CO, £ 0.221 0.589 0.546 1.08 0.481 3.64 56.9 0.122 0.936
5%0/95%N, 0.195 0.697 0.193 3.61 0.217 1.29 53.4 0.157 0.976
5%0,/95%CO, £ 0.206 0.652 0.318 2.05 0.328 2.12 543 0.144 0.962
R4 RMNEREWLINEEDSE
Tab. 4 Structure parameters deduced from FTIR for GZ bituminous coal (chars)
FE H/C Hal% Ha/% Har Hai Ha /H Cul% Cul% Ha /Car f,
GZ J5 0.697 1.27 2.29 0.552 0.643 153 46.1 0.331 0.751
100%N, £ 0.212 0.725 0.260 2.79 0.264 173 53.9 0.161 0.962
100%CO, £ 0.196 0.654 0.263 2.48 0.287 1.75 54.4 0.144 0.948
5%0,/95%N, F& 0.188 0.462 0.153 3.02 0.249 1.02 38.2 0.145 0.973
5%0,/95%C0, £ 0.265 0.635 0.232 2.73 0.267 1.54 37.6 0.202 0.960
N [3] Yamadea T, Kiga T, Okaua M. Characteristics of
3 4% 1’%
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