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Abstract

A basic experimental study was conducted in order to find the optimum combustion control technology to

decrease the thermal NO, by applying the catalytic combustion method with natural gas. NO, emission increased

with increasing space velocity due to temperature rising in the furnace. In order to overcome the low resistance to

high temperature, secondary air was supplied to the CST combustor. The following secondary fuel formed

combustible mixture in part, which resulted in steep increase of the exiting temperature of the 2nd catalyst bed. It

led to the more generator of NO,, 30~60% of the 1st catalyst bed. It might be due to the potential increase of

thermal NO,.

Key words : Catalytic combustion, Fuel NO,, Thermal NO,, Preheating temperature, CST catalytic combustion,

Hybrid catalytic combustion

1. M =2

A4 F LAEE NOE 37159 AlAv) 3gol
A gElEe] AAEAZ AFIAA YAEE thermal
NO,, 9852 A H-o] di Fof Absls o] A
HE fuel NO,, Z28]T 44 daz3e dAi=HE

* Corresponding author
Tel : +82-(0)41-540-5743, E-mail: jdchung @office.hoseo.ac.kr

B3t pa7) 7l e dbSsted AAEE prompt
NO, & FEdc) 382 dazzjs JAHE
NO,9] o3& thermal NO, o]t} o}23t thermal
NO & d42=7l & 9, Ads=rt ¥ 9, 2
2of oAl davae] AFAZEe] Hof A o Fol
A A=t

NO, o] Aoz dmor Z2¥oz A
233HE-& AAss dagdAiha g
NOE Zele davidy 2 wiZl7kag Aelshs

J. KOSAE Vol. 19, No. 5(2003)



542 AR - one]
FAey %ol 9lom, NO, viEE s A% |
Aol Ao g dAaviAd W] e o

o] & EFwjda 7€ NO& HC 24 714
F43g 4 ol uklelth Unl AR AHe
A4Ale] FRLwr} thermal NOo| F23 A&
2 1,500°CROE A A5357] wlfe] NO, A
AdgFe] golxlc) Wi, o] A& A} H3t F
2 AEEHE Snldas daviiA 250} Fdda
9] daviA] LxRo v, v Edea] 4 d
ofi}7] wWiel] |l ofs] AAE Ag o] 43}
thermal NO, AJA-&= o3}l wimA AL =& A
50 A8E AFANTE A& Dt oA da
Z NO, 4A & A ZojdM=E AL AN &
A AdaIAE Hs & s Adk vle=
4 23 lv}(Klvana et al., 1996).

g dazgd el o' NO, A A« =
FA7E sl A AlAM ez ke wiEFAE 7
FA717] 98Me 2uAow Aigsfe] Y A
Adgze HA7} FAH3 FAlell fuel NOE 3
A7 FgHd NO, A7 o] a3Hozg, 2T
o= wigke] FA R A7k Abge] F2 Z7}
o] 7}= FAM o|tH(Song et al., 1981).

el B AFeAs HQA7IAE d82 AMS
o d@exel wE 2w HSAE AT ez
A > Ug &5 A5 I9AIF, e wE NO,
wAET A4 FAEdM Abas=rt NO, A
of vl A3E 1 st wit ZuiE duto
= AAsld FHE =] @ NO, ¥ &3}, 1250
o] WEAE FES7] ¢13le] hybrid ZeidaS
A=sle] 2%t 37 FFF 29 9 FHel wE
NO, Wl &EA & 2ARSlY dAEgsE TEA|7HA
NO,= A7 A 4 e AAGE Sudar)d 24
817) 95 712248 sAsigon, 5 2
AiAle} 7)1ee FFHsr) 93 7)1 2AY delE
Bust B A X oo

@

2.1 /12 &0l M=
F -2 o= B A7V ARHT s
o

WAdg 9 AEAE vk, E R, ¥

R 7| FAGHA A 199 A 55

Table 1. The oxidation and activation potential of activat-
ed metals for a few gases.

Gas Activated metal

Pd>Pt>Co>Cr>Mn>Cu>Ce>Fe>V>Ni>Mo>Ti
Pt>Co>Cr>Pd,Mn>Cu>Ni>Fe>Ce, Th

Propylene Pt>Pd>Ag>Co>Cu>Mn>Cr>Cd>V, Fe,Ni>Ce
H, Pd>Pt>Ru>Ag>Co>Au>Ni>Cu>Mn>Fe>Cr
Cco Pd,Pt. Mn>Co>Cd>Ag>Cu>Ni>Sn>Zn>Ti>Fe

Methane
Proprane
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Fig. 1. Schematic diagram of the experimental apparatus.
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Fig. 2. Test catalytic combustor in this study.
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Table 2. Catalytic combustor used in this study.

Item Characteristic
Catalytic combustor I 3-stages
Catalytic combustor 11 4 —stages

Catalytic combustor 1V
Catalytic combustor V

Supply of secondary air
Supply of secondary fuel
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Fig. 3. Conversion rate versus equivalence ratio as a
function of three-stage catalytic combustor.
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Fig. 5. Conversion rate versus equivalence ratio as a
function of space velocity in the four-stage cat-
alytic combustor.
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