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production in coal-fired power plants
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Abstract: Ammonium bicarbonate is a potential denitrification reducing agent that can efficiently produce ammonia
gas through direct solid pyrolysis. The pyrolysis reaction of ammonium bicarbonate solid is numerically simulated,
a pyrolysis ammonia production system suitable for coal-fired power plants is designed, and the economic feasibility
of the ammonium bicarbonate pyrolysis ammonia production process is analyzed. The simulation results show that,
the pyrolysis process of ammonium bicarbonate favors the atmosphere pressure and the conversion rate of pyrolysis
rapidly increases when the reaction temperature is above 110 °C. The pyrolysis system of ammonium bicarbonate
for a 660 MW unit has been designed and calculated. An external heating pyrolysis reactor is adopted to realize the
utilization of waste heat and stable solid feeding. Steam or flue gas from the coal-fired power plant is used as the
heat source for pyrolysis. At 110 C, a conversion rate of 95% can be reached within 10 minutes for ammonium
bicarbonate feed. Compared with the urea hydrolysis process, the equipment cost, land occupation and operating
cost of the ammonium bicarbonate solid pyrolysis process all significantly reduce, showing good prospects for
promotion and application.
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Fig.1 Comparison of weight loss during variable
temperature pyrolysis of urea and ammonium bicarbonate
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Fig.2 Comparison between simulation and experimental
results for ammonium bicarbonate pyrolysis

http://rlfd.cbpt.cnki.net

1.3 BRER SR AR AR

£ ER B EAE R SR b, DB TORIR
B ALEAR A RSOl E5G, i RN
T 73 5% Bk G 2 B 11 Ak o3 AR FR 52 T, RRAULTH B T A
120 CiE® M 55 AITEOLT, iR b [ A A
1~10° Pa [/ M 71 R il A A (AR fk, - 45 R
K 3 i

T m
=N 120 C
5§ B RS s
6 =
é\f
4
#
4+
\.\
]
~n
-"‘-.,____.
3 -
1 1 1 1 ]
0 2 4 6 8 10

SRR F3/(X 10° Pa)

3 MBR SR ERE R LR E h Tk
Fig.3 Change of conversion rate of ammonium bicarbonate
pyrolysis with pressure
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Fig.4 Change of conversion rate of ammonium bicarbonate
pyrolysis with temperature
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Fig.5 Schematic diagram of the external heating
pyrolysis reactor
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Fig.6 Cross-section of the external heating pyrolysis reactor
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Fig.8 Schematic diagram of the fuel gas heating and steam
heating system for ammonia production by ammonium
bicarbonate pyrolysis in coal-fired power plants
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Tab.1 The heat source parameters required for the
ammonia production system by ammonium bicarbonate
pyrolysis in coal-fired power plants
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