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Development of energy saving VOC treatment systems with a platinum-supported
Co-Ce oxide catalyst
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3,300,000

250 Co-Ce
230
Co-Ce

Co-Ce

Organic solvent vapor volatilized in an oven (internal volume: 303 L) was
treated in the same oven using a catalyst and the oven®s own heat. At 250 deg-C, acetic esters in a
commercial-grade Pt/Al1203 catalyst and toluene (aromatic hydrocarbon) in a Co304-Ce02 catalyst were
not completely oxidized and parts of them remained. Moreover, the Co304-Ce02 catalyst did not
completely oxidize the by-products generated by the hydrolysis and oxidation of the acetic esters.
In addition, polycyclic aromatics were generated at 230 deg-C in these catalysts. The organic
solvent vapor was almost completely oxidized by using an original Pt/Co304-Ce02 catalyst.



300 350
200 250
303 L
) ( )
Pt/C0304-CeO2
250
( 1-3a) Pt/Al>O3
250
( 2-4c,d)
250 (2- ) (
( 2-3b,c)
C0304-Ce0O2
[3-5]
C0304-Ce0O2
(
Pt/Al203
(
) )
Pt/C0304-CeO2
( 11, 2-1)
C0304-Ce02
Pt/C0304-Ce0O2
[1]
( )
( 3=
5h) () (k) 2-tert-
() 3-

(VOC)

Co0304-CeO2
(
Pt/Al>O3 C0304-Ce0O2
( )
[1-3]
Co0304-CeO2
( 2-2¢)
( 2-4b)
2-4d,f)
2.0E+10 -
1. Pt/C0,0,-CeO,fill 1%
~ 1.5€+10 . 2. PUALO. i
8 a
c
S 1.0E+10 1
§ 3. C0;0,-CeO, fil it
< a
5.0E+09 -
4. fib gL
0.0E+00
0 5 10 15 20 25 30 35
Retention time (min)
1
(250 )
2.0E+10 -
1. Pt/C050,-CeO, fili 1
1.5E+10 F
—~ , 2. Pt/AL,O,fil 1%
o
e
S 1.0E+10 - &
5 y 3. C0,0,-CeO,fi i
<
soev09 { b o
waﬂf 4. WL
0.0E+00 H——F—FFF—FFFT—
0 5 10 15 20 25 30 35
Retention time (min)
2

(250 )



(n) ( ) 2.0E+10 4

250 ’ k _ 1.Pt/C0;0,-CeO,fii i
PUALOS 1i5E410 l N 2. Pt/ALO,fili b5 R
=z v
( 3-2h) g g”’ i 3. C0,0,-CeO, fili i
(K) Co0304-Ce02 | LOE+10 =~
0 i 1 i "
3-3)) = 5.0E+09 4 3 . i 4. MEGL
hy if n
I ﬂ ne
. 0.0E+00 e ‘5.' /./—)._ .('K.pk), .
( 3-4i) 0 5 10 15 20 25 30 35
(m) Retention time (min)
2-tert-
0 3 ° (250 )
n
(n) ()
C0304-Ce02
( 339 RO 1. Pt/C0,0,-CeO, fiitli
—30
(h ’) (l ,) 6.0E+10
(3 =
g, h’ 2
) g 400 2. PAIO, fiig
s . 203
Pt/C0304-CeO2 2
2.0E+10 A
3. C050,-CeO, fil it
200 Pt/C0304-Ce0O2 0.0E+00 _‘“‘L. . .03 4, = , ;
C0304-Ce02 0 5 10 15 20 25 30 35
Retention time (min)
[2] 4
Pt/Al203 (230 )
[2] 230
( 4-2 26 35 ) Co0304-CeO2

Pt/C0304-Ce0O2

[3-6]

[1] K. Inoue, Catalytic Oxidation Process and Thermal Characteristics of Toluene and Butyl
Acetate Vapor in an Oven, J. Curr. Sci. Technol., 14, Article 17 1-9 (2024)

[2] K. Inoue, Catalytic Treatment of Organic Solvent Vapor in a Baking Oven, Chem. Eng.
Technol., 45, 198-203 (2022)

[3] K. Inoue, S. Somekawa, H. Fujiwara, Y. Kawami, Catalytic oxidation of organic solvent
vapour with Pt/Coz04-CeO2 supported on a honeycomb carrier, Can. J. Chem. Eng., 99,
571-577 (2021)

[4] K. Inoue, S. Somekawa, Oxidation of toluene by Pt/C03z04-CeO: catalyst prepared from
pulverized cerium oxide, J. Curr. Sci. Technol., 9, 59-65 (2019)

[5] K. Inoue, S. Somekawa, Treatment of Volatile Organic Compounds with a Pt/Co0304-CeO:>
Catalyst, Chem. Eng. Technol., 42, 257-260 (2019) [Top Downloaded Paper 2018-2019]

[6] K. Inoue, S. Somekawa, T. Shinoda, H. Fujiwara, Y. Kawami, Regeneration of Coz04-
CeO: catalyst used for odor elimination in an offset printing factory, J. Curr. Sci.
Technol., 8, 51-55 (2018)



5 5 0 0

Kenichiro Inoue 14

Catalytic Oxidation Process and Thermal Characteristics of Toluene and Butyl Acetate Vapor in 2024

an Oven

Journal of Current Science and Technology 17, 1-9
DOl

10.59796/jcst_V14N1.2024.17

Kenichiro Inoue 45

Catalytic Treatment of Organic Solvent Vapor in a Baking Oven 2022

Chemical Engineering & Technology 198-203
DOl

10.1002/ceat.202100375

Kenichiro Inoue, Shoichi Somekawa, Hiroyuki Fujiwara, Yoshimasa Kawami 99

Catalytic oxidation of organic solvent vapour with Pt/Co304-Ce02 supported on a honeycomb 2021

carrier

The Canadian Journal of Chemical Engineering 571-577
DOl

10.1002/cjce.23867

Kenichiro Inoue, Shoichi Somekawa 9

Oxidation of toluene by Pt/Co304-Ce02 catalyst prepared from pulverized cerium oxide 2019

Journal of Current Science and Technology 59-65

DOl
10.14456/jcst.2019.6




Kenichiro Inoue, Shoichi Somekawa

42

Treatment of Volatile Organic Compounds with a Pt/Co304-Ce02 Catalyst

2019

Chemical Engineering & Technology

257-260

DOl
10.1002/ceat.201800245

0
0
4
2022
CcT ) 2020
2019
2019
2
7344505 2023
7119256 2022







