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Abstract: Ammonia can be used as a zero—carbon fuel to replace part of coal for co—firing process, which can effectively reduce the origi-
nal pollutant emissions of power plants and promote the transformation of coal—fired power plants to coal and ammonia co—firing power
plants. However, due to the high nitrogen content in ammonia, the problem of NO_ emission has attracted much attention. In the com-
plex coal and ammonia co—firing process, the correlation between NO_ emissions and coal ash is also worthy of further exploration and
analysis. High—alkali coal in coal—fired power plants is a kind of coal with broad development prospects, but the emission characteristics
of high—content metal oxides on ammonia oxidation reaction are rarely studied. In order to explore the influence of different kinds of high—
alkali coal ash on the emission characteristics of ammonia oxidation reaction during the coal and ammonia co—firing process, an ammonia

oxidation reaction test platform was built to analyze the variable working conditions, and the two indexes of NH; conversion rate and
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NO generation rate on the surface of various types of coal ash at different temperatures were compared. The specific influence of vari-
ous metal oxides in coal ash on the emission characteristics of ammonia oxidation reaction was expounded from two aspects of test results
and reaction mechanism. The results show that the main metal oxides CaO, MgO and Al,O; in coal ash can promote the gas—solid ammo-
nia oxidation reaction on the surface of coal ash during the coal and ammonia co—firing process, and improve the NH; conversion rate. At
400-600 °C, the promoting effect of coal ash on the conversion rate of NH; is as follows: HM-2>HM-1>CJ>AKS>EERDS, which corre-
sponds to the order of CaO content in coal ash from high to low, which is basically consistent with the order of MgO. In addition, the above
three kinds of metal oxides can promote the directional conversion of NH; to NO, and the catalytic effect of CaO is the most significant.
Among them, the selectivity of HM -2 with the highest Ca content to NO formation can be increased by 67.86% compared with the
pure gas phase ammonia oxidation reaction. CaO and MgO can promote the oxidation of NH; and NO on the catalyst surface, which is con-
ducive to the rapid production of N, O the advance of N, O formation temperature. However, the presence of Na,O and Fe, O, has an inhibi-

tory effect on the oxidation reaction of NH,, and it has excellent performance in promoting the reduction of NO by NH;. Among them,

the mechanism of Na,O and Fe, O, promoting NO reduction is not the same.
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Fig.1 Schematic diagram of the experimental system
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Table 1 Analysis of various coal ash components

I H w(S10,)/% w(AlLO5)/% w(Fe,05)/% w(Ca0)/% w(Mg0) /% w(Na,0)/% w(P,05)/%
EERDS 46.10 41.20 2.10 5.25 0.14 0.07 0.31
CJ 5.63 6.09 3.34 24.00 6.55 13.50 0.02
HM-1 21.90 10.60 10.20 25.31 7.51 9.87 0.13
HM-2 6.02 12.20 3.46 39.20 6.50 9.16 7.19
AKS 48.60 20.00 13.30 10.50 2.33 1.20 0
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Fig.2 Conversion rate of NH, in ammonia oxidation of six typical
coal ash during coal and ammonia co—firing process
i &1 2 AT, 5 BB S NS, NH, 7E 400 ~
600 °C & FF 4 & A= S8 Ak I, #H 388 %5 4 ( Blank,
1.3 g AUCHD) I, 2 A A0 RN R i T B 4R i T
200~400 °C, H NH, ¥ bR m T2 14, XKW
TEE SRR R BOR S & R AR 2 A
I O S A A S B — s R AR HEVE A, HL
ENGESHICY SRR AranA oL A A I E NEIE Y
M EEAR T 400 C B, BB in X NH, Ak 14 A A
BN, LA, #8400 C )5, KT RS
SRR A, P NHFEER 600 °C I, 1
JRXF NH, % 4k 26 9 4 1 VR U AR Ol - HM -2 >
HM-1>CJ>AKS>EERDS, H A", Ca & &1y
HM -2 X 220 480 fk S 9 A2 144 T (43.04% ) AR A2
FIZ0(1.58%) 3255 T 41.46 A~ E 43 1, Mg & e i
) HM—1(35.43% ) WA X 4 55 33.85 N E 4305, 5
T LAY HRE IR B 53 28 B R WY, 36— HE I 5 4 K v
68

CaO it S EMRHF W&, 5 MO & it HE 7 A
T —2, RIABK  Ca A Mg 250 + 4 R L R &
SR B B RPN 1 A2 E U FHER B &, NH,
EEAL R BE I R AR AL R ZL, Ca A0 1E 5B
F Mg, SUN %' RIA LSS ENE T iR g5 5%, 7
Ca F & BICREMMEIERT , NH,7E5 N 1 A AL
IVATE S LR S N SR =R B\ (O

BETELE QRS T1ET , 700 °C J, 5 ol s 80 w2 B A K
X NH, ) 5% 1k 22 I B2 1 v i 5p 282 38 o, o
EERDS 7EIZ B X [1] (9 4 A6 52 i i 3, X2
TE EERDS SR 3 vh AL O, & ey, 1M1 AL O,
XS A RN AT B AR AR DT S B0 T X
1], EERDS JE B0 28 S8k B o A A2 a2 A P il 35 34
8, FAN 210 % 9 SNCR i #2 f AL O, Y AF 16 XF
NO PR A A AR 35 JT, B A F 1< 2
SEAL RIS R A I NH, ] NO 4k, 3 S AESE
5 —F, 700~800 C, 4 )& A ALy o LA X A
() 2 MR (AKS F1 CJ) X2 B AL R B AL SR
AR oA 4 FhIEIRERSS | IR, % NH, L3R
PR FEVE R . HM-2>HM - 1>EERDS>AKS>CJ
TFLENIR B TH 8 & 900 °C U5, 5 i 8 AR K ik 1 A
NH, AR EEAKE Y 4/ T Hehi i i 2258
3.2 HESHERNEENREREEYRER
R

F L 2 AR AR IAS [F] 2 B K NH, 7 400 °C
RIAT A& A SR S, B4k NO N, FIE N, O 8 2 Fh
AW, Hr NO XA F R, HEik i 2
ZENE A, 5 PRI AR AR NO A AR
fbitasamnE 3 fis

100

Ca,Mg | Na_Fe Al
—a=— Blank |

80 - —e— EERDS
——CJ

| ——HM-1
60 ——HM-2
—— AKS

40 b

NOA: il /%

20

OF =

0 200 400 600 800 1 000
MR/ C
B3 A KA BB ORI AR AR NO &£ & &
Fig.3 Generation rate of NO in ammonia oxidation of six typical

coal ash during coal and ammonia co—firing process
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