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Abstract: A well-adhered and uniform Al;O3/Al layer with only 0.5wt% lost after 30min vibration was
formed on the 316L wire mesh surface after electrophoretic deposition and thermal treatment. The effects
of concentration of additives, the way of applied voltage, temperature of thermal treatment on the bind-
ing strength of surface layer were investigated. In addition, Lag gSrg 2MnO3 obtained from the method
of co-deposition were wash-coated onto the Al;O3/Al-wire mesh. The wire-mesh catalysts were char-
acterized by X-ray diffraction (XRD), scanning electron microscope (SEM), Brunauer-Emmett-Teller
(BET). The results show that the Lag gSrg.2MnOg is combined strongly with wire mesh and only lost
5.0wt% after 30min vibration, and its BET surface area reaches 119.4m?/g when mixed with 7-Al,O3.
Then the wire-mesh catalysts were applied for catalytic combustion of toluene, the Lag gSrg.oMnQOj3
coated onto wire mesh shows good activity, and the toluene can be cleared up at 400°C in high space

velocity and high concentration condition.
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Fig. 1 Apparatus for the catalytic combusition of
VOCs

1. Gas cylinder (air); 2. Mass flow controller; 3. Satu-
rator; 4. Ice water; 5. Mixing chamber; 6. Reactor; 7.

Thermocouple; 8. Gas chromatography
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Table 1 Effect of additive’s concentration during the electrophoretic deposition of aluminum

PAA /wt% TEA /mol-L™! State of suspension after 30min Deposition phenomena
2x1074 1.0x1073 A little sedimentation A little deposition
2x1074 5.0x1073 A little sedimentation A little deposition
2x1074 2.5%x1072 Most sedimentation A little deposition
1x1073 1.0x1073 Stable A little deposition, non-uniform
1x1073 5.0%x1073 Stable Good deposition
1x1073 2.5%x1072 A little sedimentation A little deposition
5%x1073 1.0x1073 A little sedimentation A little deposition, non-uniform
5%x1073 5.0x1073 Most sedimentation A little deposition, non-uniform
5%x1073 2.5x1072 Complete sedimentation No deposition

Electrophoretic deposition at 220V for 10min

*® 2 BEMEHXIIE KRR 0
Table 2 Effect of DC voltage during the electrophoretic deposition of aluminum

Voltage/V 50 100 150 220

Deposition

Vibration 30min after thermal treatment

0 10 0 0
Time/min 0 0 10 0
0 0 0 10
3 3 3 1

Not complete

Not complete

Complete deposition

Complete deposition

15-20wt% loss

25-40wt% loss
70-80wt% loss

<0.5wt%

Note: PAA: 1x103wt%; TEA: 5x10~3mol/L
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Fig. 2 EDS spectrum of the Al-coated wire mesh

after calcination
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Fig. 3 SEM images of the surface of wire mesh and the Al,Oz/Al-coated wire mesh

(a) Wire mesh; (b) Al2O3/Al-coated wire mesh; (c) AlaOs/Al-coated wire mesh with large magnification

Bl 4 Lao.sSro.2MnOs il Lag. sSro 2Mn03 ? - A1203 (EAﬁﬂﬁF%ET%HLMH#@%HEH
Fig. 4 SEM images of Lag.gSro.2MnQOgs and Lag.gSro.2MnOg mixed with v-Al2O3
(a) Lag.gSro.2MnO3; (b) Wire-mesh catalyst; (¢) Wire-mesh catalyst with large magnification
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Fig. 5 XRD patterns of materials
(a) Lag.gSro.2MnO3+7-Al203; (b) Lag.sSro.2MnOs; (c)
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Fig. 6 Catalytic combustion result of toluene
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Fig. 7 120h test of wire mesh catalysts (C=0.5vol%,

GHSV=200000mL-h™!-(gcas) ~*, T=390°C)
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