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AP sk NOE A8l $lste] ekevolE YA E k= SCR(Selective Catalytic Reduction) ¥F-2-of]
o] 4 uh-g 7] 9] A A P2 rHXE A HA 2 843 A9 & 7t PPR(Parallel Passage Reactor) & A}-4-3to
Zvj o] FF, A3, vl 27, ubs7)9 He), f3 PPR Aol 2bA 59 o] Qxl7} Ao vl gl ois
dolusic}. Zule) EHol webd BAL FejojLg Fashs Fd Melols B A A Seto|E Tof FujSoly
kg2 Ao whel 4] 90%742 NOE MAY 5 Asich PPR A zhE 13 o9 A A14-1 4 Hgddies
I ME K& o Zojele] 2 HAHE Ao Fof ubgell dohd F e F2] W= AR =k
PPRell 4] Zulq]ate) 2771 42855 B44e] $UL uhg7|9) ol F7jtel ae} NOY A7 &) Z7l5bw, =}
PPR #}ole] 7tAe] hagte] ae} NO2 M Ao F7le HAFQch £ ATl F23 978 F84 nde
AP Ao} A dA TS BoFgla, TS uhgrle APA A2 PPRY A3E /3T 4 ol P28 A28l

Abstract—PPR (Parallel Passage Reactor) design for the SCR of NQ, from stationary sources using NH; as a reduc-
tant was investigated. The effect of process variables such as catalyst composition, adhesive, catalyst size, reactor
length, flow rate and reactor gap size was examined on the catalytic activity. About 90% of NO conversion was achieved
for both natural and synthetic zeolites containing cupric ions. Heat-resisting paint(Korea Chemical Co.) used as an
adhesive, showed good adhesion even under high reaction temperature up to 450°C. A mathematical model derived
in this study well describes experimental observations, and a simple methodology deducing the results of PPR from
the experimental results of packed bed reactor was presented.
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Fig. 1. Structure of parallel passage reactor.
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Fig. 2. Variation of effective rate constant with reactor dimensionless
length.
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Fig. 3. Mass transfer coefficients in the entrance region of PPR.
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Fig. 4. Schematic flow diagram of PPR.
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Table 1. Comparison of rate constants of CuHM catalyst for packed
bed reactor and PPR-particle size effect

Packed bed reactor

T;g))p. (20/30 mesh) 20/30 mesh 30/60 mesh 60/100 mesh
k Ky k Kw k Kw k
260 38.60 0.391 16.02 0405 2153 0356 47.61
280 59.12 0517 2261 053 2835 0526 75.06
300 88.55 0642 29.78 0.71 4278 0.711 107.89
330 0.862 4337 1.02 6717 1.093 1812
360 1.134 6256 1.398 1000 1.536 276.6

uhe7)e] Al wAgE 9w-$-71(20/30 mesh ol AHS) 9] k)
Z o)f%E internal diffusionel] £J¥F <ske 2 ®WAlch 60/100
mesh Fvl& 232 kg7l 4] AAe] FAHe A3 HA=
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Table 2. Comparison of rate constants of CaNZA catalysts for packed
bed reactor and PPR-particle size effect

Packed bed reactor

Tempgrature (20/30 mesh) 20/30 mesh 30/60 mesh
(C)
k Kw k Kw k
260 4541 0554 2532 0625 3137
280 61.63 0679 3346 0.783 4192
300 79.35 0875 4581 0959 5455
330 1.123 5843 1.241 7930
360 1432 86.19 1619 10935
1
\‘\\
2 N
I L)
o 260°C
* 280°C
A 300°C
* 330°C
= 360°C
1 T T T
00 05 1.0 1.5 20

Dimensionless Length

Fig. 13. K¢ calculation for 30/60 mesh size of CuNZA catalyst by
PPR.
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(6), (10) 2.2 %€} ukg-7] Ho], PPR Atele] 734 R 59] AAE
H3lxlA PPRS AAE &+ -k
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Fig. 14. Arrhenius plot for rate constants evaluated from PPR data.
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Fig. 15. Comparison of observed conversion with performance predic-
ted by the derived model for CuHM and CuNZA catalysts.
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A :species A, NO,

C  :dimensionless concentration, C,/Cay

C: :concentration of species(NO,) [mol/cm?*]

C: :concentration, bulk mean or mixing cup concentration
[mol/cm®]

D, :hydraulic diameter [cm]

Das :bulk diffusion coefficient [cm?/sec]

: reaction rate constant [cm®/(mol sec)]

: mass transfer coefficient [cm/sec]

: surface rate constant [cm/sec]

oo
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AARE - spyd

: effective reaction rate constant

: surface reaction rate parameter

: reactor length [cm]

: Nusselt number, local, R k,/Dag

: Peclet number, Re Pr or Re Sc

: half the gap between plates [cm]
: Reynolds number [D,Up/m]

: Schmidt number [m/Dp]

: hydraulic radius [cm]

: Schmidt number [m/Dp]

: temperature [T]

: average velocity [cm/sec]

: dimensionless axial coordinate

: fractional conversion of Nitric oxide
: dimensionless radial coordinate

agloja X}

A

Ps
T
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10.
11.
12.
13.
14.
15.
16.
17.

18.

: eigenvalue
: surface density [mol/cm?]
: space time [sec]
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