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Abstract — The effect of reaction temperature, NSR(Normalized Stoichiometric Ratio), gas residence time, surfactant spe-
cies on the reduction reaction of N®ith urea solution have been determined in a flow reactor. The maximum conversion of
NO, reduction by urea solution appears about 950-1°00&nd increases with increasing the gas residence time. Conversion
of NO, reduction increases with increasing NSR up to 1.5 and then remains constarftCat @& addition of linear alkyl-
benzen sulfonate(LAS) into urea solution enhances the conversion,oéi@tion at lower temperature below 8a0and the
temperature window showing the Ne@moval efficeiny above 70% is widen to 800-1,800Addition ofa-olefin sulfonate and
coconut oil also shows the reduction of the optimum temperature and the widening of temperature windQweftudtian.
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Fig. 1. Schematic diagram of flow reactor.
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Fig. 2. Temperature variation in a flow reactor with/without the injec-
tion of urea solution.
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Fig. 3. Effect of temperature on the reduction of NO with a variation
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Fig. 4. Effect of normalized stoichiometric ratio(NSR) on the reduc-
tion of NO at 950°C.
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Table 1. Homogeneous reaction scheme of urea

H,NCONH, —NHz+HNCO )
HNCO+OH - NCO+H0 )
NCO+NO - N,0+CO @)
N,O+M ~N,+O+M ()
N,O+H ~ N,+OH (5)
NH4+O ~ NH,+OH (6)
NH,+OH ~NH,+H,0 @)
NH,+ NO ~ N,+H+OH (8)
NH,+ NO ~N,+H,0 (9)
NH,+O, — HNO+OH (10)
HNO+H ~NO+H, (11)
HNO+O ~ NO+OH (12)
HNO+OH  _NO+HO (13)
H+O, _ OH+O (14)
H,+O ~ H+OH (15)
OH+H, ~H+H,0 (16)
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Fig. 6. Effect of oxygen concentration on NO reduction efficiency at
NSR=1.5 with reaction temperature.
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Table 2. Chemical name of surfactants

Surfactants Common name Remark

APES Ammonium lauryl ether sulfate  Emulsifying agent
APS Ammonium lauryl sulfate "

TPES Triethanolamine lauryl sulfate

SPES Sodium lauryl ether sulfate

SPES-2 Sodium lauryl ether sulfate

MgLES Magnesium lauryl ether sulfate  Anionic surfactant
CT-50 Cetyl trimethyl ammonium chlorid€ationic surfactant
PB Cocamidopropyl betaine Amphoteric surfactant
C2M Cocoampho caboxyglycinate Amphoteric surfactant
Ox Lauryl dimethylamine oxide Cationic surfactant
CDE Coconut fatty acid diethanol amid&lonionic surfactant
LAS Linear alkylbenzen sulfonic acid Anionic surfactant
AOS Alpha olefin sulfonate Anionic surfactant
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