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Abstract— Selective removal of NO by NH3 on natural zeolite from Young-il, Korea with various copper loadings
(CuNZA) has been studied in a packed bed flow reactor system with simulated flue gas. Two orders of magnitude in-
crease in the reaction rate were achieved by the addition of copper ions to the catalyst. The first order, irreversible
kinetic model with respect to NO concentration adequately fits experimental data for this reaction system as did for
synthetic mordenite zeolite system (CuHM) over the low reaction temperature (200-300°C) covered, independent of the
copper level. The optimum copper content is aboue 3wt%. It is expected that CuNZA catalyst will have stronger sulfur

tolerance than CuHM because of its typical physical properties such as surface area, pore size distribution and Si/Al

ratio.
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Table 1. Physicochemical properties of CuNZA g NZA
and CuHM catalysts. &
Surface  Si/Al Cu Pore HM
Catalyst Area Ratio Content Volume*
m2gr) wt.%)  (m3gr) 1000 900 800 700 600 500
cm-!
NZ 129 4.25 Fig. 3. Comparison of IR spectra for natural &
NAZ 8.45 0.027 0.393 synthetic zeolites.
CuNZA-1 180 0.78
CuNZA-2 882 221 B2o) 7] PRI Bl Aol e d%d oz
CuNZA-3 170 7.9 2.36 Aj7velo] Ale,
CuNZA-5 6.91 2.65 N . _
AH-E Hod ASelolEl] HE|E sletalr| og
CuNZA 6 160  7.06 278 e E] Fepel = WS steksbol < IR
CuNZA-7 6.59 2 88 3‘]’ XRD 7:-_%:"‘}'_‘ Flg 351]' 4°“"¥ ‘% ‘T‘ 9\}\ o IR%
CuNZA-8 191 6.75 2.93 0.347 A gelolEe) F2E Ho F B g shaolA
HM (Zeolon 501 8.81 0.013 @4 mordenite 9} ¥l 25} 3ic}, Fig. 3oll4 ®iz ule}
900H) 7vo] & ool AbLE Mol AHLepo]lEE A mor-
CuHM 461 7.84 2.2 0.256
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Fig. 5. Flow diagram of fixed bed reactor system.
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Fig. 7. Effect of NH/NO feed ratio on NO conver-
sion for CUNZA-8 catalyst.
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Fig. 11. First order plot for NZA catalyst.
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NOMENCLATURE
Co : initial concentration of adsorption and reac-
tion sites, mole/g of cat
C,, : initial concentration of NO & N, adsorption

and reaction sites, mole/g of cat
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et

. initial concentration of NH; & H,0O adsorption
and reaction sites, mole/g of cat

. concetration of adsorption and reaction sites
occupied by NO & N, during the course of
reaction, mole/g of cat

:concentration of adsorption and reaction sites
occupied by NH; & H,O during the course of
reaction, mole/g of cat

. rate constants, g of cat/mole hr

:equilibrium adsorption constants of i conipu-
nent, atm™'

. partial pressure of i coniponent, atm

: reaction rate, mole/g of cat hr

: NO adsorption and reaction sites on Cu (or
support)

. NH; adsorption and reaction sites on Cu (or
support)

. conversion of NO
reactor space time, hr
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