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d[N,O] _ 3.86x 10exp(-1584Y R Ky o[N,0]
dt (1+Ky,0[N,0] + Ko, [CO,])

Abstract - Fluidized bed combustion is a coal combustion technology that can reduce both SOx and NOx emission; SOx is
removed by limestone that is fed into the combustion chamber and the NOXx is reduced by low temperature combustion in a flu-
idized bed combustor and air stepping, bs®Neneration is quite highl,O is not only a greenhouse gas but also an agent of

ozone destruction in the stratosphere. The calcium oxide(CaO) is known to be a cataj@stetdmposition. This study of

N,O decomposition reaction in fixed bed reactor packed over CaO bed has been conducted. Effects of parameters such as con-

centration of inlet NO gas, reaction temperature, CaO bed height and effect ofNEI) O, gas on the decomposition reac-
tion have been investigated. As a result of the experiment, it has been showyOtliscmposition reaction increased with
the increasing fixed bed temperature. While conversion of the reaction was decreased with increasinge@@ation. Also,

under the present of NO, the conversion gDNlecomposition is decreased. From the result of kinetic study gained the het-
erogeneous reaction rate ogNdecomposition. In the case ofdecomposition over CaO, heterogeneous reaction rate is.

d[N,O] _ 3.86x 10exp(—1584Y R Ky, o[N,O]

dt - (1+Kp,o[N20] +Kco[CO,])
decomposition.

. In this study, it is found that the calcium oxide is a good catalyst©f N
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Fig. 1. Schematic diagram of the experimental apparatus(Quartz reac-
tor, height 70 cm, inner diameter 3 cm).
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Table 1. Experimental conditions

Variables Experimental conditions Remark

Ca0(0.59,0.3g,149,29)+
Silica sand(2.5-4.2 g)

Bed materials

Flow rate(/min) 5
TemperaturéC) 800-950 Calcined for 3hr at
N,O(ppm) 100-300 950°C
CO,(%) 0-20
NO(ppm) 300-600
N, balance

ststEst M40# Mes 20024 128

Table 2. CaCQ, and CaO analyses

Limestone CaO 54.14%, MgO 0.94%,®0.02%
Surface Surface Surface CaO after Surface CaO after
CaCQ CaO N,O decompositiol,O decomposition
BET  (m¥y (o)  (CO,0%) (CO, 20%)
4.36-4.52 7.52-8.02 7.32-7.94 2.35
70 M T M T T T T T T T T
60 | -
50 [ — A
s ]
g 40 F /////f s
g ~ N
c
o
o
i = 300 ppm 7
- /‘/ ® 200 ppm
10 F A 100 ppm .
0 " 1 1 n 1 L 1 1 n 1 " 1 1 1

780 800 820 840 860 880 900 920 940 960
Temperature (°C)

Fig. 2. Effect of temperature on conversion(CaO 0.5 g+silica sand ¢
800, 850, 900, 958C, N,O 100, 200, 300 ppm).
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g Zhs B, Ll uEh veEEr) SRR £ 2R
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4-2. COOll 2lst Azt

NLO #&llol] tiet COl F%2 Fig. 3| Jehiict. 48 =7&
CaO 0.5 g} silica sand 4§ 24171 ¥, vkg-7]¢] =5 950°CE
FA A7) N,O FES 300 ppne.& #4817, COFEES 0, 5, 10,
15, 2096 H3A71AA AEE sAselnh 48 438 CoY 5%
o 3 N,O Aek&= vehfgi.

AYAAZEFEH N0 A2 COY F=7F 0%l4 5, 10, 15,
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Fig. 3. Effect of CQ, concentration on NO conversion(95¢°C, CaO 0.5g

+silica sand 4 g, CQ 5%).
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Fig. 4. Effect of CaO weight on conversion(95¢C, CaO 0.3, 0.5, 1, 29
silica sand 4.2, 4, 3.5, 2.5 g,,8 300 ppm).
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AlA DL sl 42 AAE NO U Aegof A3 2
Z2 Fig. #1 Vrebhleh. A8A 2459 FAE w-57] el AFA
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2 589, Mg XdA9) 2FA7ke] 0.000314] 0.000Z Hagte =
olo] gk Jgke AHE 4 99t}
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60 T T T T T T T T T T T T
50 | = CO, 10% i
® CO,20%
. 40 F e
IS
o [ T~
2 30t e T
g
6 \\ ///
O 20} e 4
10 E
0 1 1 L 1 2 1 " 1 n 1
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Fig. 5. Effect of NO concentration on conversion(958C, CaO 0.5 g-

silica sand 4 g, CQ 5%, NO 0, 300, 600 ppm).
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Fig. 6. Effect of O, Concentration on NO Conversion(900, 950C, CaO
1 g+silica sand 3.5 g, ©0-20%).
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4-6. ?YUAEFS (Homogeneous reaction)
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A 7FE R85 2 ukgel ol A(phased] ol whet Al o
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Fig. 7. Homogeneous reaction kinetics diagram. Fig. 9. Arrhenius equation diagram.

Z g f odrh oA Fh Ao E T 22 A(phasel] EE( 4-6. H|ZUAH|HHS(heterogeneous reaction)
JA-ZA, 71A-71A)e] wE-S wdth &, COSF N,OZF 7 dE = 29 4 (9)E plottinggt 22 Fig. 81 VERH YL} 9hedwae 2
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7¥8to) whe}t 1,667, 2,500, 5,000, 10,0008 =7Fstth 282 N,O
N,O+CO, - N2+:—2LOZ+C02 9] WBFF Kyo#he 0.0316, 0.0465, 0.0377, 0.02564mmol] %
oH, cozoﬂ & 3837 Keoi= 1.05454E-05, 9.3023E-06, 9.433E-06,
9¢] B2 oA COox Fako]ma N0 #3dh vhgdeos ¥ 1.0256E-05 iimmole] . Fig. 9 vreldute} 7bo] E/RgES 15,841
sk olee} 2t (kcal/molK), 1= 2171= 3.86<10%S Vet
HollA FLANGH vlFDATHEe] Aol BT A AA|Fh= o]
r=kN0l = WAt B COel Bt el ne AN Wesst
9 A AeEg] A3 A o2 RS In(1-X)=-1 k& e ¢ N,O #gH A o8 RRAH= 23 Zoma 5 17| sjMo] my 2 o
At § A& plottinggt A5 Fig. Pl Ve Aet. 4] 71&71 25 Aghrka AZFACE B3k F A RSO ek S-SR 7 vl
Y hEEEAE kS 78 5 vk T8elA 950°CE Al EtaE R

A v g A S 73 dkg-E& AR 7ho] zlo]r) 10-1.503 %
A A 3 eEEdrr FA YERE B S 9

FJ(J:‘)L‘

ol 909 == d9 Axel 2 dAFE & 3l

Lo wE kghe 800, 850, 900, 95WCE =7} 57} g2 11,298,
12,039, 11,751, 16,325'& =7}5151th. Fig. 94 18k EIRRES 2,772 54 =
(kcal/mol °K), =17k 1.43< 10°E VERRATE.
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°[ vy . . . o8 N,ORslihgo] HAE-L o Ao, 0 Fwst Cad) &
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Fig. 8. Heterogeneous reaction kinetics diagram. A3 AFAEFH BHEA HSEEE0 R Mg A oot 22
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WEEEAS T4 & 5 U,

N,OF3l &<l &g

d[N,0] _3.86x 10exp(-1584Y R K, 5[N,O]

dt (1+ Ky o[N,0] +K oo [CO,])
B d7dz shy deaozie AAH CaCs N,0Za kg &

Znf 7158 AL UFE & T I
A7
r : reaction rate[mol/fh- sec]
Keo, : equilibrium constant of C{-]
Kn,o © equilibrium constant of }O[-]
S . active sites in the surface of CapD[
S : total active sites of Ca€][
kq : reaction rate constant(1/s)
T : residence time: )
w : packed weight of CaOlkg]
p : density of CaO particle[kgfh
F : flow rate of experimental temperature[l/min]
[, . initial concentration of | componentmim
(input concentration)-(output concentrationz)
X : - - x100
(input concentration)
X; : conversion of | componenr{]
T : temperature[K]
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