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Study on co-combustion and gaseous pollutants emission characteristics of pyrolysis

semi-coke and lignite by TG-FTIR
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Abstract: The co-combustion and gaseous pollutants emission characteristics of pyrolysis semi-coke and lignite under high
heating rates (100-250 °C/min) were investigated by thermogravimetric analyzer coupled with Fourier transform infrared
spectrometer (TG-FTIR).Results showed that adding lignite into blends could lower the ignition temperature and shorten
the burnout time of the blends.All of the index for ignition, burnout and comprehensive combustion performance increased
significantly with the increment of lignite blending ratio. Higher heating rates in TG experiments would lead to a higher
ignition temperature and temperature at maximum weight loss rate. Meanwhile, the burning rates would also accelerated,
which resulted in improved comprehensive combustion performance.The release temperature range of gaseous pollutants
was consistent with the main weight loss stages. With the increase of lignite blending ratios, CO, emission gradually
decreased, while NO and NO, emission generally increased, and the SO, and CO emission fluctuated.In conclusion, co-
combustion exerted certain suppression effect on NO_emission.
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Tab.1 Proximate and ultimate analyses of samples (air dried basis)

T A R
w(M,) w(V) w(FC) w(A) w(C) w(H) w(0)7 w(N) w(S) (MJ-kg™)
i p £ 10.20 7.96 71.97 9.87 72.45 1.29 4.94 0.87 0.38 23.04
M st 18.68 38.10 37.91 5.31 57.33 3.88 13.57 0.85 0.38 22.06
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Fig.1 TG and DTG curves at different blending ratios of lignite
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Tab.2 Co-combustion characteristic parameters at different

lignite blending ratios

- B /%

0 20 40 60 80 100
1/C 505 410 352 360 352 358
1,/C 792 785 432 435 428 432
1/C 1000 1000 1000 1000 1000 988
t,/min 1322 1240 11.65 1085 1038 9.58
DTG, /(%-min™")  11.75 11.09 11.07 14.75 17.37 21.55
D.x107%/min™ 033 039 086 1.10 136 164
DX10™*/min™ 141 144 283 460 630 942
Sx107"/(min2-°C3) 4.41 624 8.66 12.03 1563 21.04

2.1.2 JHREARZM

2 TR AN R TR R T TR A AR TG A



% 74 B,

F oA B 5 AR RE R AR T R HE A B TC-FTIR AT 22 .31 -

DTG M2k (BB B LB 40%) , AR R PR IE 2=
BOLFR 3. IR 2 AT B R A R TR A
FRBHY TG M 83288 ) v i X AL 3l , X1 26 3 iR
PRBH ¢ A e, Y G . X Ul A I i A v
1o L 2 ORI A KORTBR B S o
3 R PR Ry ol R A T A o UL P S 1 £ A
BH 3 st B, % $i Je 50T e i B > el 1 2 A
3L RA W‘*Jrﬁﬁﬁij(%il_zﬁﬁﬂ{m
R B R 528 7 48 A, R L[] o, ) 28 ¥ 4 4

FEUR A R T I o 2 45 i TR A R R R e i g R
o, L, 2R3 IR A ARG S Bl T R 3R A BE R

[[IBZSLIE: DN
R3 FAEFAREETHREFESEH
Tab.3 Co-combustion characteristic parameters at different

heating rates

FHEHER/(Comin™)

2R

100 150 200 250
t/°C 352 353 357 368
1,/°C 443 445 460 480
1/°C 1000 1000 1000 1000
t;/min 11.18 9.12 8.63 8.40
DTG, /(% min™) 1193 1398 1584  16.86
SX1071/(min™2-C) 9.21 13.16 1454 1438
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Fig.2 TG and DTG curves at different heating rates
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Tab.4 Emission of gaseous pollutants at different lignite

blending ratios

BRstesilie  co Co, NO NO, S0,
0 1260 43934 0709  0.854  0.673

20 1.081 41124 0.697 0935 0.652

40 1129 39307  0.744 1014 0.747

60 1.043 36229  0.758 1164 0.720

80 1.069 34341 0.792 1.201 0.803

100 1.042 31365  0.884 1.495 0.832

2.2.2 NOFMINO,HEK
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Fig.3 CO and CO, emission curves at different lignite blending ratios
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Fig.4 NO and NO, emission curves at different lignite blending ratios
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Tab.5 Weighted NO, and SO, emissions at different lignite

blending ratios

BERL/% NO NO, S0,
20 0.744 0.982 0.705
40 0.779 1.110 0.737
60 0.814 1.239 0.768
80 0.849 1.367 0.800
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Fig. 5 SO, emission curves with different lignite blending ratios
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