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Kinetics of Hydrogen Rich Ethanol as Reductant
for HC-SCR over Al.0; Supported Ag Catalyst
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ABSTRACT

Ethanol was used as reductant to remove NOy over Ag/ALO; catalyst via SCR from stationary emission
source. Among the tested hydrocarbon reductants, ethanol showed highest de-NOx performance over the
Ag/ALO; catalyst. De-NO, efficiency of about 83% was obtained in the condition of GHSV 20,000 hr”,
NOy 200 ppm, CO 200 ppm, O, 13%, H,O 5% and mole ratio of ethanol/NOyx = 2 between temperature
of 300C and 400°C. While SO, presence in the NOx exhaust suppressed the catalytic activity, catalyst with
acid (0.7% H»SOs) treatment of catalyst showed higher catalytic activity, where In-Situ DRIFT showed S
presence over catalyst surface was increased after acid treatment of catalyst. From in-situ DRIFT and SCR
results, it was concluded that sulfur presence over the surface of Ag/Al,Os catalyst was the dominant factor
to control the de-NOy reaction yield via HC-SCR from the exhausted gas including SO..
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Table 1 Catalyst content over honeycomb
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Table 2 Experimental condition for de-NOy reaction

Catalyst |Cell density| Ag loading H>SO4 treatment
No. (Wt%) (Wt%)
1 200 cpsi 2.0 -
2 200 cpsi 4.0 1.0
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Parameter Condition
Catalyst Ag/ALO;
Reducing agent Ethanol et al.
Reaction terrL[{erature range 200~500
(©)
Ag loading (%) 20/ 4.0
Flow rate (L/min) 15
Space velocity (hr™) 20,000
NO (ppm) 200
Feed CO (ppm) 200
Oz (%) 13
HO (%) 5
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Table 3 EDX result (wt %) of Ag/ALO;
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Fig. 1 In-situ DRIFT result of S-O over Ag/ALO:;.
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Fig. 2 In-situ DRIFT result of S-O over Ag/ALOs treated with
1% H,SO4.
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Fig. 3 Effect of reductants on de-NOx activity over 2.0 wt%

Ag/AL,Os: NO : 700 ppm, CO : 200 ppm, O, : 13%, H,O : 5%,
S.V.=20,000 hr', Reducing agent/NOy mol ratio = 2.

H21& H6s 20104 128



=}
i
rar
1
0
flo

N}

100

—1— EtOHNOX = 1rmol
—e— EtOH/NOX = 2rmol
80| =A— EtOH/INOx = 3mol

VSN

40

30

NOx conversion (%)

201

30
Temperature (°C)
Fig. 4 Effect of mol ratio of Ethanol/NOx on de-NOy activity

over 2.0 wt% Ag/Al,Os: NO : 700 ppm, CO : 200 ppm, O; :
13%, H0 : 5%, S.V.=20,000 hr'l, Ethanol/NOx mol ratio = 1.2,3

7124 600CE 42474 e AR Sl = DRIFT
Aol LER vlg} 2ol 30T 7ol S0 A
of gAHnE A olete] ZalA AjE A
o wjopsi). wepd A2 Fo Ag/ALO; E

Fdo] Zg S-0 Age] &3 S o] o] AgH=
AL BAL 5 APV,
3.2 &0 92 EA
321 A /A|203 Z0HA0IA SH4HI0
X HIHEA
HgE Yol Ade ealga FAAES #4351
Ag/AlLO; 9] NO, AlA 545 Fig. 3ol YER
ATt
oL EL =, du|d oAt -2
[EA 22388 SdIA R o] &3t 1 A
T2999 300 400Col A= 79 mE SHAA7}
70~80% AsS Hon 53] oeheS sz
o] g3 4% 83/4 NO, AZEES Ve =z
de-NOy A50] $Fatths AS & 5 itk
3.2.2 EthanoI/Nox mol ratio0fl S NOx
HAHE
A 9] Bl W& NO, A7E&S Aastn

Trans. of the Korean Hydrogen and New Energy Societ(2010. 12), Vol. 21,

0

0x
i

REE - d8E
100
90 —u-0,= 8% A
ol [0=1% ﬂ.\ﬁ\
—4-0,=18% / \
10 A
X
g 60 n [ )
J \X\‘
[}
> [}
§ 404 [ ]
3 = /
g -
204
10
0 T T T T T T T T T T T

250 300 350 400 450 500

Temperature (°C)

Fig. 5 Effect of O, concentration on de-NOx activity over 2.0
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Fig. 6. Effect of H;O concentration on de-NOy activity over 2.0
wt% Ag/Al,Os: NO : 700 ppm, CO : 200 ppm, H,O : 0,5,10%,
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