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Abstract: Ammonia cofiring in coal-fired boilers is one of the promising technical routes for decarbonization of
existing coal-fired power plants. However, ammonia cofiring may potentially result in drastic increase of NOy
emissions due to its high nitrogen content. Effective control of NOy emissions is thus one of the key factors that
affect the technical feasibility of ammonia cofiring in coal-fired boilers. The formation of NOy during
ammonia-coal cofiring is affected by the ammonia combustion as well as its interaction with the coal combustion
process. There are significant differences in volatile content of different coal types which may strongly affect the
NOy formation characteristics of ammonia cofiring. For this reason, the NOy formation characteristics of ammonia
cofiring with bituminous and lean coals that have distinct volatile contents are investigated by an experimental rig
that allows for flexible control of the combustion environment of ammonia. The results show that, the NOy
emissions from bituminous and lean coals show different trends with the increase of ammonia cofiring ratio under
different ammonia cofiring modes. Because of the significant differences in volatile matter content between
bituminous and lean coals and the consequent differences in the amount of O, consumption, the distributions of
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O, concentration in the furnace are substantially different between the two coals. This results in different
competition relationships between the NO formation and reduction reactions of ammonia in the furnace, which
consequently leads to different NOx formation and emission characteristics between the two coals.
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Fig.1 Schematic diagram of the ammonia-coal cofiring
experimental system
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Tab.1 Proximate and ultimate analysis data of the coal
(air dry basis)

T H JHARE T
IK531% 5.90 1.70
KA 1% 10.10 29.00
YR 5% 30.93 12.79
&l 52 551 % 53.16 56.51
w(C)/% 66.06 59.90
w(H)/% 468 3.02
w(0)/% 12.20 4.04
w(N)/% 0.92 0.53
w(S)/% 0.22 1.81
IRz HE/(KI kg h) 25110 22510

Tab.2 Key experimental parameters

TiH JH TR
SEAIE/(MI b 5.02 5.02
RS R 1.15 1.15
S i TR IK 1473 1473
IR (g Y 140 ~ 200 156 ~223
TRZ L 1/% 0~30 0~30
—IRREI% 20 20
PRI AEI% 0-~30 0~30
— YRR FEIK 350 350
TR FEIK 423 423
JRRRR /K 423 423
AAIREIK 350 350
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