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A Study on the Regeneration Effects of Commercial V-0s-WO3/TiO, SCR Catalyst for the
Reduction of NOx

Hea-Kyung Park '

Research Institute of Catalyst Technology, Hanseo University

ABSTRACT : The commercial V;0s-WO3/TiO; catalysts which had been exposed to the off gas from incinerator for a long time were regene-
rated by physical and chemical treatment. The catalytic properties and NOx conversion reactivity of those catalysts were examined by analysis
equipment and NOx conversion experiment. The characterization of the catalysts were performed by XRD(x-ray diffractometer), BET,
POROSIMETER, EDX(energy dispersive x-ray spectrometer), ICP(inductively coupled plasma), TGA(thermogravimetric analyzer) and SEM
(scanning electron microscopy). NOx conversion experiment were performed with simulated off gas of the incinerator and NH; was used
as a reductant of SCR reaction.. Among the regeneration treatment methods which were applied to regenerate the aged catalysts in this study,
it showed that the heat treatment method had excellent regeneration effect on the catalytic performance for NOx conversion. The catalytic per-
formarnice of the regenerated catalysts with heat treatment method were recovered over than 95% of that of fresh catalyst. For the regenerated
catalysts with the acid solution(pH 5) and the alkali solution(pH 12), the catalytic performance were recovered over than 90% of that of fresh
catalyst. From the characterization results of the regenerated catalysts, the specific surface area was recovered in the range of 85~95% of
that of fresh catalyst. S and Ca element, which are well known as the deactivation materials for the SCR catalysts, accumulated on the aged
catalyst surface were removed up to maximum 99%. Among the P, Cr, Zn and Pb elements accumulated on the aged catalyst surface, P,
Cr and Zn element were removed up to 95%. But the Pb element were removed in the range of 10~30% of that of fresh catalyst.
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Fig. 1. Location of aged catalysts in the SCR process and
preparation of sample for NOx conversion reaction.
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Fig. 2. Regeneration procedure of the aged catalysts by using
physical & chemical treatment method.
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Fig. 3. Schematic diagram of catalyst performance test unit.
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Fig. 4. Conversion rate of NO over the regenerated catalysts with acid solution as a function of reaction temperature.
[Space velocity = 10,000/hr", NO/NH; ratio=1: 1, O, = 11%(v/v), NO =200 ppm(v/v)]
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Fig. 5. Conversion rate of NO over the regenerated catalysts with alkali solution as a function of reaction temperature.
[Space velocity = 10,000/hr”", NO/NH; ratio=1:1, O,= 11%(v/v), NO =200 ppm(v/v)]
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Table 1. BET surface area and average pore radius of the regenerated catalysts with physical and chemical treatment method.
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Fig. 8. Pore size distribution of the regenerated catalysts with physical and chemical treatment method.
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Fig. 12. TGA results of the regenerated catalysts with physical method.
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Table 2. EDX analysis results of the regenerated catalysts with physical and chemical treatment method

unit : atomic %

Elemenﬂ .

Catalysts Ti \% W Fe S Ca Na K
Aged 0.3~222 03~1.2 0.3~0.7 0.1~0.4 52~145 41~15.0 - -
H,804
oHI 24.2~28.5 2427 0.7~1.0 04~0.5 - 1.2~33 04~32 - -
H,80.

e 262~284 27~3.6 09~1.1 05~07 - 03~1.5 0.2~12 - -
pHS

HNO;

oHl 25.7~713 26~29 0.8~1.0 0.4~05 - 1.0~28 04~27 - -
HNO;

29.3~31.6 2.5~33 1.0~12 03~04 - 0.5~1.1 ~0.8 - -

pHS
NaO

aOH 28.3~274 23~31 09~1.1 02~04 - 0.7~13 0.4~09 - -
pHI12
NaOH 27.2~30.6 1.2~24 0.8~1.0 0.4~0.5 - 1.6~23 05~22 ~1.75 -
pH14

Kon 284~295 24~3.0 09~1.2 0.5~0.6 - 0.6~12 0.2~1.0

pH12

KOH 26.4~28.6 24~27 1.0~0.8 0.4~0.6 - 0.9~23 1.3~33 - -
pH14

300C 24.1~29.1 2.8~3.1 1.0~1.1 0.6~0.7 - ~1.4 0.5~1.3 - -
500°C 26.4~31.0 3.1~33 12~14 0.7~0.8 - ~0.2 ~34 - -
water 243~263 2.0~23 0.7~1.0 0.6~0.8 - 41~72 3.4~6.3 - -
Air 20.1~243 0.7~1.1 0.2~0.8 02~0.8 0.1~02 42~101 73~92 - -
Fresh 30.1~35.0 28~34 1.0~14 0.6~15 - - - - -
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Fig. 13. ICP analysis results of the regenerated catalyst with physical and chemical treatment method.
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