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Abstract — Effects of organic and inorganic additives on the SNCR reaction of NOx were investigated in a pilot scale
flow reactor with a variation of operating parameters. NOx reduction efficiency increased with the increase of a resi-
dence time and an initial NOx concentration. NOx reduction reaction by urea solution started to appear about 850 and
then reached to maximum value around 970 °C. NOx reduction efficiency also increased with the increase of NSR (Nor-
malized Stoichiometric Ratio) up to 2.0. Addition of ethanol and phenol as an organic additives shifted the optimum
temperature window to lower region with decreasing the maximum NOx reduction efficiency. This might be due to the
side reaction of hydrocarbon in ethanol structure. NaOH addition widened the temperature window and enhanced the
NOx reduction efficiency about 10% due to the chain reaction of NaOH and the reduction of N,O.
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 1. Experimental variables and conditions

ulog

Experimental variables

Experimental conditions

Urea NSR (=2x[urea]/[NO]) 0~3 Initial NOx O, concentraion 150~400 ppm 14~20%
Temperature 750~1,100 °C Atomizing gas flowrate 40 //min (at 25 °C)
Urea concentration 1~10% Total flowrate 190 Nm*/hr
Additives concentration 0.1~3% Heat input 160 kW,
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Table 2. Reaction mechanism of the NOx OUT process

No Reaction

R1 NH; + OH ©NH, + H,0
R2 NH, + NO< NNH + OH
R3 NH, + NO <N, + H,0

R4 NNH ©H+N,

R5 NH, + OH ©<NH + H,0

R6 NH+ 0O, © HNO +O

R7 HNO + O © NO + OH

RS NH + O, © NO + OH

R9 HNCO + OH < NCO +H,0
R10 NCO +NO < N,0+CO
RI11 NCO +NO < N, + CO,
RI12 NCO + OH ©NO + HCO
RI13 NCO + 0, ©NO + CO,
R14 NCO (+M) © N+ CO (+M)
RI15 N+0, = NO+0O

R16 NCO+0 ¢ NO+CO

R17 NCO + 120, ©NO + CO
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Table 3. The overall phenol oxidation mechanism'®

No. Reaction

RIS C¢H,0H — CH,0 +H

R19 C¢H;O0 — CHs+CO

R20 CsHs+ X — C,H;+CO

R21 C4H; +X — CH, GH,

R22 C,H, C,H, +X — CO, CO,, H,0
X=0H,H, O, 0,
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