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Abstract In order to meet the strict emission regulations for internal combustion engines based on fossil fuel, the
proportion of after-treatments for vehicles and vessels is gradually increasing. Diesel engines have high power, good
fuel economy, and lower CO, emissions, and their market shares are increasing in commercial vehicles and passenger
cars. However, NOx is generated in the localized high-temperature combustion regions, and particulate matter is
formed in the zones of diffusion combustion. LNT and urea-SCR catalysts have been developed for after-treatment
of the exhaust gas to reduce NOx in diesel vehicles. This study aims to improve the NOx reduction performance of
Cu SCR catalyst, which is widely used in light, medium, and heavy-duty diesel engines. The de-NOx performance
of 5Cu-2Zr0,/93Zeolyst(Si/Al=13.7) SCR catalyst was about 5-50% higher than that of 5Cu-2ZrO,/93Zeolite(Si/Al=2.9)
at catalyst temperatures of 300°C or higher. The zeolite had lower metal dispersion than zeolyst, and the reaction rate
of the catalyst decreased as the average particle size increased. The 10Cu-2ZrO,/88Zeolyst catalyst loaded with 10wt%
Cu had the highest NOx conversion rate of 40% at 200C and about 65% at 350C. The ion exchange rate of Cu
ions increased with that of Al, the crystalline compound of zeolite, and the de-NOx performance was improved by
20-40% compared to other catalysts.

Keywords : Catalyst, CO, Cu, Diesel Engine, NOx, SCR

2 orre seosha ald T2 Sande
"Corresponding Author : Choong-Kil Seo(Howon Univ.)

Tel: +82-63-450-7215 email: ckseo@howon.ac.kr

Received November 24, 2017 Revised January 2, 2018

Accepted March 9, 2018 Published March 31, 2018

112



-

Cu-SCR %v2] De-NOx A% AL I3t

a7

=2

—

1. M
A Aol gk Abs] A1 a2 A
Sote] o] Hgko] ALE| AL o7} B AL Q)
ARE AHEohe WA7dolA wiEs s frel7ks
S LT QA Fald B AFRESE oA
Aoz Qlste] A7)fet FAAEA R ] A ko] 3
Aolt}, &g - AYA} Fi e A3 T 2184
s Al So| S7ketelet AEH, @At
S} 717 B dd 5 AXe FEo] Wol aqtEE
71AE AEHoRs W L7h A e etee,
A A w717 ﬁLXﬂ 357171 el 5
2 Suel g
rjAalAe Zele y_}_
Wl Mol 443
17 87t S7kstal
A2 (NOX)S 54
EZ(PM)> EPﬂ"’dﬁ:(dlfﬁ,lswn combustion) 3 %JollA
v A HE ARSI, o5 A7e7] f1g A
el A& 9t % urea-SCR(Selective
Catalytic Reduction) &1 7]&2 NOx A7 7|} & 7}
&7 71 T shtolt2-9]. L] vi7|Ho R &
AR HO &3
(decomposition) 2} urea F+-3ll(thermal decomposition)
9 7k E8ll(hydrolysis) @8-S 73l NHzS A3/ st

49l A9l

ot > o
ot

o to tm
_ILI r—{u

]

_r>i

3 A%

il rri
O

FF

jg

S’iiﬁxﬂ/‘* 2 CO,
[e]

HH

>

ol

urea  ~8M(aqueous solution)

], o] oA ArF(nitrate) T} F4HA(sulfate), I
o] ARMKHNCO)sS A= gt [10-13] .
SCR 7= 14l NH; S ©]-8-8Fe] NO 3 NO, ¢ A
B4 © 2 (selective) {H5-3F] Np 2 S A7t

o] AF= ZtEEIX L e AeAFL 7|7k A

< 98 230 F0F A7)z wel

o]
AT

AHE-E] a1
Cu SCR Z1j¢] NOx A7+ A% e Zxow

NOx A%+

A z3k Tk Cu SCR
Hdola4 Cu G & o

2 spotang
[e]

HAzEA A S =
al 65-2] SCR &
80 E(zeolite) 35+
%Ion exchange) A|Ztel W}
17} Zo] ZujE Azxste] &2

=g
o 1 [}

o
Kl

kit
Zo
sl

113

Table 1. Specification of SCR Catalysts
No Catalyst Si/AI (i?;) v(l))lou}r;e si;(glin)
(cm’/g)
1 5;‘25;2{ 137 | 560.823 | 0.834 | 5.954
2 5;:3“;51‘;%/ 29 776219 | 0314 | 1.620
3 2;:6"2251%/ 13.7 | 662.603 | 0990 | 5981
4 lgg’ziilﬁi/ 137 | 534359 | 0821 | 6.153
5 935252155%‘(”(2);;) 137 | 602.161 | 0.874 | 5812
6 93522‘;{%%]/“) 13.7 | 574530 | 0.788 | 5488

Table 2. Experimental conditions for evaluating of
performance of SCR catalysts

SCR conditions Composition

NO (ppm) 500
CO(ppm) 700
NH;(ppm) 500
02(%) 10
HO(%) 1.5

N, Balance

Sv(h™) 28,000

1. 5Cu-27r0,/93Zeolyst Zvll+= 5CuS0,2] ATAE 0.2¢5
93 Thr Wkstiring)3F5ITh 2AEAS o]-g-ako] pH A
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Fig. 1. Detailed mechanism of SCR reaction[14]

. 2. SEM image according to kind of zeolites
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Fig. 4. Conversion rate according to kind of zeolite of
Cu SCR catalysts
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