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W OB AXWIRBEETE Na fl K X NHa EFEEERMER NO MM, H4AR Na-K-H-O-N H41{k¥ Ry
PLEME RN . XRRE, MeREH BEFOD” MEES YR, FERNREEEAMMBEEARE, HE
SHERHRAFHRNBERIATREILEILX, HHEAERRTHE, RETHSBEMBEAMREMEHS/D, BKRE
W RN AR L RRERNEE. BEOFTER, NHy &R NO BEE/EMH, OH BEMH NHy ABMXE, Na
FIAE M T TR#E OH §HENER, HEERNH NaOH+O2 —NaO24+0H, NaOH+M—Na+OH+M #l
NaO+H20—NaOH+OH. MEXM & K RV i FEREWELENEMABERER, REEERME, 3 OH £RAE
HERAR.

X@IA MER; NHs; EHERRAEE; HH LR VHLE
HESES: TKI6 XEARIAE: A XEHS: 0253-231X(2013)08-1591-04

Effect of Alkali Metal Salts on Selective Non-Catalytic
Reduction of NO by NH;
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Abstract The effect of alkali metal elements Na and K on the selective non-catalytic reduction of NO
by NHj was studied, and a detailed mechanism containing Na-K-H-O-N elements was established to
explain the effect. The experimental results show that alkali metal salts can extend the “temperature
window” toward a lower temperature, enhance the efficiency of NO, removal within a large range
of temperatures, and the promoting effect is not sensitive to the salt type and atom concentration
of alkali metal; however, the effect of sodium is more obvious than that of potassium. Under high
temperatures, the promoting effect is not obvious, and higher concentration of alkali metal can
enhance it slightly. The reaction path analysis shows that NHy is important for NO reduction, and
OH is crucial for producing NH;. The Na additives are beneficial for OH production under low
temperatures, and the main reactions are NaOH+0Oy —NaO2+0OH, NaOH+M—Na+OH+M, and
NaO+H;0—NaOH+OH. The K reactions of the same form with higher activation energy and lower
temperature exponent have lower reaction rates; therefore, the promoting effect of potassium on OH
production is limited.
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Fig. 1 Schematic of the experimental system
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Fig. 2 Experimental results of the effect of concentration of

alkali metal on SNCR
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Fig. 3 Experimental results of the effect of salt type of alkali
metal on SNCR
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Fig. 5 Simulation results of the effect of element type and
concentration of alkali metal on SNCR
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Table 1 Main promoting reactions for OH production under low temperatures

5 R RIER A/moles b E/(J/mol)
Rilna NaOH+03 = NaOy+OH 1.369E+16 —0.4411 193689.9
Rilk KOH+0; = KO2+OH 1.357E+31 —3.5019 525326.3
R2na NaOH+M = Na+OH+M 2.041E+26 —2.3976 346674.5
R2k KOH+M = K+OH+M 2.132E+40 —5.0965 546440.6
R3Na NaO+Hz0 = NaOH-+OH 1.320E+13 0.0000 0
R3x KO+H20 —> KOH+OH 1.300E+14 0.0000 0
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