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Abstract; Experiments were conducted on a laboratory drop tube furnace for the single —firing of

ammonia and coal, as well as co—firing, combined with numerical simulations to investigate the NO for-
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mation characteristics, intermediate reaction processes and ammonia—nitrogen conversion behavior in am-
monia—coal co—firing. The results showed that the NO concentration generated under ammonia—coal co—
firing conditions was much higher than that of ammonia and coal combustion alone, and higher than the
sum of ammonia and coal combustion alone. With an ammonia co—firing ratio of 45% (by heat value, the
same below) , the NO emission of ammonia—coal co—firing was 70.17% higher than the sum of ammonia
and coal combustion alone. When the co—firing ratio remained the same and the fuel mass doubled, NO
emission increased by 79.36%, indicating that co—firing of coal and ammonia led to an increase in NO
emissions. The simulation results showed that the concentration of NO in the reactor increased rapidly
after ammonia co—firing, and ammonia began to oxidize and generate NO. Ammonia oxidation reaction
and ammonia reduction reaction occurred simultaneously, and since the ammonia oxidation rate was al-
ways higher than the ammonia reduction rate, the NO concentration increased. After ammonia—coal co—

firing, the peak value of the average reaction rate of ammonia-related reactions increased, and the peak

value appeared earlier, which promoted the conversion of ammonia—nitrogen to NO.
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Fig. 1 Schematic diagrams of the drop tube furnace

system and the gas analyzing system
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Table 1 Experiment conditions

Ny

AR/ (g min!)

Wit/ (L« min™")

SRBEIR B/ C

L - min
LRI LR 0 250 1 400 5
B S 0.12 0 1 400 5
T B 0.12 250 1 400 5
2 fiekt Ak 0 500 1400 )
ris el LS 0.24 0 1 400 5
THL B 0.24 500 1 400 5
F2 BWILKWFATESN
Table 2 Industrial and elemental analysis of coal
Tk a7 (B 5450 / % TLERIT (BT E) /% 0o/
v, A, FC, M, C, H, 0, N, S, (MJ - kg™")
KIRJHE 27.04 26.51 45.31 1.14 58.00 3.81 8.24 1.09 1.21 21.81
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Table 3 Reaction mechanism and Kinetic parameters of coal and ammonia combustion

Fa ez A/s7! E/(J + kmol™") R R VR

SRR b ST

vol+0.811 780, 1.012 6CO + 0.795 5H,0+
RI 2.119x10" 2.027x108 AT D C(Vol) *2C(0,) 12 [16]
0.016N,+ 0.01680,

R2 €O+ 0.50,— CO, 2.240%10"2 4.180%107 Ae™ (D) C(CO) €(0,)"" [18]
R3 H,+ 0.50,— H,0 5.690x10"! 1.465x10° Ae™ B0 C(Hy) €(0,)% [19]
R4 C+ 0.50,— CO 0.005 00 7.396x107 Ae™ KD C(0,) [20]
R5 C+ CO,— 2CO 0.006 35 1.620x 108 Ae™ KD ¢ (C0,) [21]
R6 C+ H,0 — CO+H, 0.001 92 1.469x10° Ae™® D C(H,0) [21]
R7 C+ 0,— CO, 0.002 00 7.900% 107 Ae™ KD €(0,)0 [16]

FRRIRE L
RS NH,— 0.5N,+ 1.5H, 1.554 00 6.900x107 ATV e D C(NH,y) [22]
R9 NH,+ 0,— NO + H,0 + 0.5H, 3.500%10? 5.240x 108 AT ¢~/ (RD) C(NH,) €(0,) [23]
RI10 NH,+ NO — N,+ H,0 + 0.5H, 4.240x10° 3.500x10° AT (BT C(NHy) C(NO) [23]
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