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Abstract — Various La-based perovskite catalysts were prepared by a Pechini method, and they were applied to the
low-temperature oxidation of odor compounds exhausted from waste food treatment process for effective deodorization.
Quantitative and qualitative analyses of exhausted gas were conducted to measure the amount of major odor compounds
with respect to operation time. A standard odor sample composed of major odor compounds was then prepared for use
as a feed for oxidation reaction system. Various transition metal(M)-substituted La-based perovskite catalysts (LaMO;:
M=Cr, Mn, Fe, Co, and Ni) were prepared and applied to the oxidation of odor compounds in order to investigate the
effect of transition metal M. Among the catalysts tested, LaNiO; catalyst showed the best catalytic performance. Pt-sub-
stituted perovskite catalysts (LaNi,;_Pt,O;: x=0, 0.03, 0.1, and 0.3) were then prepared for enhancing the catalytic per-
formance. It was found that LaNi, 4Pt ;O; catalyst served as the most efficient catalyst. Supported perovskite catalysts
(XLaNi, oPt, ;05/Al,05: X=perovskite content(wt%), 0, 10, 20, 30, 40, 50, and 100) were finally applied for the pur-
pose of maximizing the catalytic performance of perovskite catalyst in the low-temperature oxidation reaction. Catalytic
performance of XLaNi 4Pt,,05/Al,0; catalysts showed a volcano-shaped curve with respect to perovskite content.
Among the catalysts tested, 20LaNi, oPt, ;05/Al,0; catalyst exhibited the highest conversion of odor compounds of
88.7% at 180 °C.
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Fig. 1. Schematic diagram of exhausted gas collecting apparatus.
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Fig. 3. Schematic diagram of experimental apparatus for oxidation
of odor compounds over perovskite catalyst.
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Table 1. Maximum concentration and standard concentration of major
odor compounds exhausted from waste food treatment process

Maximum concentration Standard concentration

Major odor compound (ppm)° (ppm)’
1,3-Dithiane 8.0 40.0
Acetic acid 45 23.0
i-Valeraldehyde 2.3 12.0
Sorbic acid 1.4 7.0
Toluene 1.4 7.0
Acetaldehyde 0.4 2.0
n-Valeraldehyde 0.3 2.0
Dimethyl sulfide 0.2 1.0
Trimethylamine 0.1 1.0

“Determined after 45 min-operation.
bCalculated according to the following equation; (Standard concentration)
= (Maximum concentration) x 5
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Fig. 5. XRD patterns of LaMO3(M=Cr, Mn, Fe, Co, and Ni) cata-
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Table 2. Catalytic performance of LaMO;(M=Cr, Mn, Fe, Co, and Ni)
perovskite catalysts in the oxidation of odor compounds at
300 °C

Conversion (%)
LaNiO; LaCrO; LaMnO; LaFeO; LaCoO;

Odor compound

Acetaldehyde 62.8 0 12.5 349 36.9
Trimethylamine 43.7 81.8 71.8 64.7 48.5
Acetic Acid 46.1 24.8 12.2 162 229
Dimethyl Sulfide 54.8 2.0 7.0 26.0 21.1
i-Valeraldehyde 85.9 27.4 63.5 374 36.4
n-Valeraldehyde 90.4 279 74.4 15.5 53.1
Toluene 40.3 0 1.8 213 19.0

Total conversion (%)  56.1 18.9 24.7 23.6 27.7
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Table 3. Catalytic performance of LaNi, Pt O;(x=0, 0.03, 0.1, and
0.3) perovskite catalysts in the oxidation of odor compounds

at 180 °C
Conversion (%)
Odor compound - - - -
LaNiO; LaNigg7Pty0305 LaNiggPty 05 LaNig;Pty305

Acetaldehyde 15.6 32.7 494 51.1
Trimethylamine 52.7 17.5 100 100
Acetic Acid 10.0 354 64.9 522
Dimethyl Sulfide 3.6 254 24.1 29.1
i-Valeraldehyde 5.1 20.6 11.8 11.7
n-Valeraldehyde 7.7 20.7 17.5 19.7
Toluene 5.5 18.8 7.6 9.5
Total conversion (%) 9.7 293 36.3 39.1
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