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Abstract — A hybrid SNCR/SCR plant was designed and manufactured, and experimented on the SNCR process in the first
step to investigate the optimum operation conditions of SNCR, with the equivalence ratio of the reducing agent(NSR,
0.5~5.0), reaction temperature(850~1,100 °C), nozzle type(wall nozzle, pipe nozzle), and nozzle position as variables. In
the case of wall nozzles, the NOx reduction efficiency rapidly increased to 87% at 2.5 NSR and slowed down after this.
Compared to the upward spray from the pipe nozzle, wall nozzles have narrower range of applicable reaction temper-
ature. In the case of pipe nozzles, it rapidly increased to 77% at 1.5 NSR. But the pipe nozzle downward had no NOx
reduction efficiency; on the contrary, NOx increased. When the reducing agent was sprayed upward from a pipe nozzle,
the NOx reduction efficiency was 50~75% in the range of 0.5~1.5 NSR, and the NOx reduction efficiency was constant
without fluctuations even in the change of reaction temperature from 890 to 1,000 °C. When 5% urea solution was
sprayed upward from the pipe nozzle, 200 ppm NOx decreased to approximately 60 ppm at 1.2 NSR, and the non-
reacted NH; was 50~100 ppm. In this condition, we expect over 90% NOx reduction efficiency without additional sup-
ply of NH; to SCR at the back of SNCR.
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Fig. 1. Experimental plant of hybrid SNCR/SCR.
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Table 1. Experimental conditions and variables

Experimental conditions Experimental variables

NOx concentration 150~250 ppm NSR 0~5

O, concentration 6~10% Nozzle type Wall(1, 2)/Pipe(up, down)
CO concentration 0 ppm Urea flowrate 0.1~0.3 L/min

Total Flowrate 500 Nm>/hr Urea concentration 2.5~20%

Gas Temp. 750°C Nozzle position 100~180 cm

Nozzle HMI1/8AATP Atomizing Temp. 800~1,100 °C
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Fig. 13. Compared result of nozzle stand at Ti103, Til04, Ti105 on
SNCR reactor.

-2 AN Aujo)
== 727} 867~998 °C,
HellA NOx A7tas

Table 29} Fig. 12 Til04 x| %
t}. Urea 5% £ Ao S99 =52
969~1,028 °C Hl¢lo]m, z}zte] wke- e |
= %— g5t Azo|rt.

LZEL % 867998 °COlA 70.7%, 969~1,028 °ColA 73.0%2]
NOx AAZEE Bt} vRke-¥ NH, Sllp—— Z+Z} 100.1 ppm,
93.1 ppm O Z7=|QIT. o|wl] NOx A== 57.3 ppm, 56.8 ppmC]
ot CO T 7212} 6.1 ppmellA] 35.8 ppm2=Z, 4.3 ppmollA]
16.1 ppm® = SV}

Fig. 13014 X, Urea 5% &% { R AR BAES o,
NSR ¢ 13914 =EHXE o 53l% oF 68~72%2] NOx A&
<& Kol SNCR ¥+ & &= & NOXL 57~61 ppm, T|HFS-
NH;:= 46~97 ppmo]t}.

Pipe nozzle (Til04) Nozzle temp. (°C) Gas temp. (°C) Flowrate (Nm’/hr)  NSR NOxi(ppm) NOxo (ppm) NH;(ppm)  NOxeffi. (%)
964 713 436 1.17 1953 573 100.1 70.7
upward
999 802 378 1.18 2103 56.8 93.1 73.0
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