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Abstract — DeNOx characteristics of hybrid SNCR-SCR process have been investigated in a pilot scale flow reactor.
DeNOx efficiency of SNCR reaction was about 80% at 970 °C and hybrid SNCR-SCR process showed 92% at 940 °C
with NSR = 2.0. Compared to SNCR process alone, hybrid SNCR-SCR process was more effective at cool side, which
is lower than 940 °C. It should be also noted that ammonia slip from hybrid SNCR-SCR process was below 1ppm at the
condition of higher space velocity and the required catalyst volume can be decreased to 2/3 of SCR process. Key factors
for DeNOx efficiency of hybrid SNCR-SCR process were found to be NH; concentration and NOx selectivity of urea
injected in SNCR process.
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Fig. 1. Schematic diagram of Hybrid SNCR-SCR flow reactor system.
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zle injection point.
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Fig. 3. Effect of reaction temperature on the NO reduction efficiency
of SNCR process with a variation of NSR.
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Table 1. Reaction mechanism of the SNCR

No. Reaction
R1 NH; + OH = NH, + H,0
R2 NH, + NO = NNH + OH
R3 NH, +NO+=N, + H,0

R4 NNH=H +N,

RS NH, + OH=NH + H,0
R6 NH + O, = HNO + O

R7 HNO + O=NO + OH

R8 NH + O, + NO + H,0

R9 HNCO + OH = NCO + H,0
R10 NCO +NO=N,0+CO
R11 NCO+NO =N, +CO,
R12 NCO +0,=NO0 + CO,
R13 NCO (+M) =N + CO (+M)
R14 N+0,2NO+0

R15 NCO+0=NO +CO

R16 NCO + 1/20,=NO + CO
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Fig. 5. Effect of reaction temperature on NO reduction of SCR pro-
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