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Fig. 1 Apparatus for catalytic combustion of VOCs

1- gaa cylinder ( air ) 4 2 , 3 - mass flow controller | 4 - saturator 4 § - ice water ;
6 - mixing chamber ; 7 - resctor ; 8 - thermocouple 4 9 - gas chromatography
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Fig. 3 SEM images of La, s Sro.; MnO; catalysts and surface of wire-meshs
(a) Lao, gSro.2MnOs; (b) Las sSr0,aMnO3 +7-AlzO3) (c) AlzOs/Al -coated wire mesh,
(d) Lao.sSro, 2 MnO3 +7-Alz Os-coated onto wire mesh

B3 () IBEHASIRABBEATLNRE ALO,/AIKAREMAMGGRA. TURE, BT



160 HERNIRS5TE 20074E 4 A

YR EALEERRERYTIN (TRERFRAN, BEAIRERIAFTE, HEBIHLNE
BOBEHEELESMLNET, AEFERY 0 minJ5, FHAIRERRD 10%, REM#LNRNS
EMAMBEEN ALO, BRARBHGEAN.

2.2 SRSRBAH LRI RE

BRERE, —_HEMAMOO CHMESE, AYREAHE, BHPELNOEBRKEN
0.50%, ZEBREBIRENX0.23%, WEEBKEN2.00%. A4 (a). (b) 1 (c) HRHNPE,
_RENARESR LM HAR EEAREN KGR (% GHSV 38/ S EGRTE S5 ML
MERL, SEERAERN KO0 C, 0.101 325 MPa ZH4THEARRREHE). B4 7A, &
ML RRY Lag s Sro . MnO, LRI R H BSFROMLMPErEtE, BE, ZHEMARMELRR S EMKE
T, BB 400 CUUT LR, ABHEZH 4X10°mL/ (he @) B, FE, —HEMAMEILE
F 50 %RE, MPEBBES BN 346 C, 338 CH 301 C, HHPEBBMEBKENR0.5%, THN
2X10° mL/ (heg), RELMTE 390 CTHLETT 120 h, FENRBRELME. XXHUFEHAL K
RESML M LAY Lay s Sro. . MnO, LA B IFRIBEH.

EHRAXRETRRASHE, P, —PEMAEEALESLTR. IEHTRATHSEREYS
R M RS, NTTEREARTR. NB4RTEY, HASETREELEY 0%HE
EAXMBEBEELREM_—PERK, M_PEXHPERFERNEREBE. dBHNYREMT
R, EEET HEANLE, FNYRLCEABIESRBEREL, REBBBE D BAELNEESD
ORMFERAEEA, FRRTREEANY, T_PEREBRBTRE, REEIHELRL
B KB/MIKY: AR>_HESHE,

100

—e— GHSV=1x 10"
80[ —o—GHsVs21 10°
—a—GHSVa4 1 10°

—a—GHsY=1 2 10°
80} —O~GHSW2x 10°
—a—GHSV4 x 10°

60

40

Conversion of acatone. %

20

40 280 320 0 400 #0 20 280 320 #0400 210 240 210 300 3%
Ti' TI'C TI'C
(a) ® {c)

4 R[EA LY a0 40 3 RE Ak LM 2 18 B B0 3R 4

Fig. 4 Conversions of different organics at different reaction temperature
(a) Toluene ( volume concentration 0.5%) ; (b) Xylene (volume concentration 0. 23%); (¢) Acetone (volume concentration 2%)

BRAEARMERMER N ERCREENPEFE—TERR, SEOXBESBEMBIE,
HEARKERESAH LA, EEANYTLHAL. TABAREHERE, ELRLNAELR L,
ENYELEHEBEENARR— N ZBOLE, TARBRFAR. IRVSMLM AR RA BT
KR REERE, AURKERARFNYRE.

3 & it

) ARKABREAALEERESMLMREHNE T RAEREREN ALO/ALKAR, HH
ABRREARM TR ES S Lag ;S MnO, BHAF R RELMERET L, HARNSLMAREHN
ALO,/AI A ERFRBMES 1, BAERY 30 min 5 EHASBERFY 10%,

b) Bik&MLRE La, 4Sro . MnO, MALFRI HBIF O MAMMEEY:, FE, —HENTRE
FRAZEMEET, HE 00 CUARLME, TRE MR LR AN A RO RERNSEE.



L FAE: 1 R B RS SMLME Lao.sSro. MnOs Hi4L R X A HLEE LAk LM 42 10 K5 4 161

$HIM:

1 Thevenin P O, Ersson A G, Kuar H M ], et al. Deactivation of High Temperature Combustion Catalysts. Appplied Catalysis A,
General, 2001, 212 (1-2), 189~197
2 Arai H, Machida M. Thermal Stabilization of Catalyst Supports and Their Application to High-Temperature Catalytic Combustion.
Appplied Catalysis A, General, 1996, 138 (2), 161~176
3 Yong K S, Jiang Z, Chung J S. Electrophoreticaily Al-Coated Wire Mesh and Its Application for Catalytic Oxidation of
1,2-Dichlorobenzene. Surface and Coatihgs Technology, 2003, 168, 103~110
4 Yong KS, ChoiJ S, ChungJ S. Evaluation of Wire-Mesh Honeycomb Containing Porous Al/Al; Qs Layer for Catalytic Combustion
of Ethyl Acetate in Air. Catalysis Today, 2004, 97; 159~165
5 WuX, XuL, Yang B, et al. Surface Characterization and Catalytic Performance of Lag. 7Sro. s MnO;+, Coating Deposited by Plasma
Spraying. Surface and Coatings Technology, 2004, 184, 40~46
6 Ahlstrom-Silversand A F, Odenbrand C U 1. Thermally Sprayed Wire-Mesh Catalysts for the Purification of Flue Gases from
Small-Scale Combustion of Bio-Fuel Catalyst Preparation and Activity Studies. Applied Catalysis A; General, 1997, 153, 177~20l
7  Ahlstrom-Silversand A F, Odenbrand C U 1. Modelling Catalytic Combustion of Carbon Monoxide and Hydrocarbons over
CatalyticallyActive Wire Meshes. Chemical Engineering Journal, 1999, 73, 205~216
8 Jiang Z, Chung K S, Kim G R, et al. Mass Transfer Characteristics of Wire-Mesh Honeycomb Reactors. Chemical Engineering
Science, 2003, 58, 1103~1111
9 Iwaoka, Kazuo Toh, Tago Fukada, et al. Catalyst Element for Cleaning Exhaust Gases. USA, US 4195063. 1980
10 Brandon Robert. Duct Burner with Conical Wire Mesh and Vanes. USA, US 6508056. 2003
11 Irusta S, Pina M P, Menendez M, et al. Catalytic Combustion of Volatile Organic Compounds over La-Based Perovskites. Journal of
Catalysis, 1998, 179 (2) ; 400~412
12 Arai H, Hamada J, Eguchi K. Catalytic Combustion of Methane Over Various Perovskite-Type Oxides. Appllied Catalysis A,
General, 1986, 26, 265~276
13 XM, BT, B #H. HKS LaMnO; & Lai.Se.MnO; AR R BRI, AAER, 1998, 19 (2), 173~176
Liv Yuan, Qin Yongning, Han Sen. Synthesis and Catalytic Performance of Nanometer Perovskite LaMnOy and Laj., Sr,MnOy.
Chinese Journal of Catalysis, 1998, 19 (2); 173~176
14 Centeno M A, Paulis M, Montes M, et al. Catalytic Combustion of Volatile Organic Compounds on Au/CeQ;/Al; Oy and
Au/Al,O; Catalysts. Applied Catalysis A, General, 2002, 153 (1-2), 177~201

Catalytic Combustion of Volatile Organic Compounds Over
Wire-Mesh Catalysts Coated with La, Sr, ; MnO,

Xie Jing Lu Hanfeng Fang Liling Huang Haifeng Chen Yinfei
(State Key Laboratory Breeding Base of Green Chemistry-Synthesis Technology, College of Chemical Engineering
and Materials Science, Zhejiang University of Technology, Hangzhou 310032, China)

Abstract A well-adhered Al,O,/Al layer was formed on wire-mesh (316L) surface through
electrophoretic deposition and thermal treatment. The La, s Sr,, MnQO; catalysts obtained from
co-precipitation were coated on the Al,O,/Al layer by wet-dip-coating method. The catalysts were
evaluated by catalytic combustion of toluene, xylene and acetone. The experimental results showed
that the Lag g Sro, MnO; catalysts had strong strength bonding with metal wire-mesh, high heat
transfer rate, excellent isothermal characteristics in the strong exothermic reaction, high catalytic
performance and stability.
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