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Abstract

The catalytic activity of transition metals (Cu, Co, Mn, Fe and Ni) supported on Y-Al,O; for the oxidation of
toluene was investigated in the microreactor of fixed-bed type. The catalytic activity of transition metals for the
oxidation of toluene turned out to be increasing in the order of Ni < Fe < Mn < Co< Cu. The activity of Cu/Y-Al,O;
catalysts for the oxidation of toluene increased with the increasing loadings of copper, reached the maximum
activity at 5% loadings of copper, and decreased with higher loadings of copper in the catalysts. The activity of
Cu/y-Al,O; catalysts for the oxidation of toluene decreased with the increasing calcination temperatures. This
might result from the decreasing surface area of catalysts due to the sintering of copper oxide as well as Y-Al,O5
supports. The Swt% Cu/y-Al,O; catalysts calcined at 400°C for 4 hrs in the air showed the highest activity for the
oxidation of toluene. Mutual inhibition was observed for the binary mixture of toluene and xylene. The activity of
the easy-to-oxidize toluene was greatly decreased while the difficult-to-oxidize xylene was slightly decreased in the
binary mixture of toluene and xylene. It might suggest that the inhibition of toluene and xylene in the binary
mixture resulted from the competitive adsorption for the adsorbed oxygen on the catalytic surface.
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Fig. 1. Comparison of the transition metals supported on
Y-Al,O; for the oxidation of the toluene with the
loadings of 5wt% metals. Catalysts are calcined at
500°C for 4 hrs in the air.
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Fig. 2. Effect of copper loadings on the oxidation of the
toluene over Cu/Y-Al,O; catalysts caicined at 400
°C for 4hrs in the air.
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Fig. 3. Volcano curve for the oxidation of the toluene
with the loadings of copper over Cu/Y-Al,O; cata-
lysts. Reaction temperature is 270°C.

Ak APRA mizlel] YA T R CuO A=
V-ALO; A Yol EA g} FRA|gFo] F1g wp
A ¥-ALO; T Sl Sl CuO YAk =277 A
A8l o] E2] AR F7F8te] CuO 38 AT
Park and Ledford (1998) &3l Alzl= Zo=
HAE CuO ZA R} 1-ALO; Al 124 x5
o] Sl Cu’* o] $lollA FalAl doldela v
aaldet. FE o] gXFHel] g2 EFa9 Alg] o
g FAE 23 39 e vle} o] Fele] 2
ol W3ted volcano curved Ve 7] x|
o] swt% v #3122 FAE episis

23 4= 7] BAEE 47 3,579 10%2
BRI 71 A A 28ka 400°CelA 3718 E2HA
4A17F59t 24 A1) Cui-ALO; Eul2] XRD H&l-e
vepl 3 gle}. o] FRFFe] Swi% A= M4t
2] CuO7} HAHAA 931 v-AL0;9 XRD 549 =
9l 20=37.8°,39.5°,45.8° @ 66.9°5to] ‘Jeld}.
ol v-ALO; B2 FHA} AP A 9 wixje]o]
glo]25o] $X]517] W ol|t)h e F2le] ©x
ol Twt% olAte =z Zrlsld CuO(-11DHE 1}
ERflE 20=35.4°, CuO (111)HE el 28=
38.7° @ CuO (202)8-&¢ Jehi= 20=48.8°9|A =
Ao =7} epde gA el TwthellA 10wt% 2
Z7el webr o]Ee] BAu o] mv)w U8
£+ A £ 9ot o) W3Ake) Cu0Y =77} A



CuON-ALO, Zu)Afo ] 34§78 8% B2ae) »east 69

5000 . 5
ong .
P 10wt% Cu
4000 - L] | 4
e
® Y Twt% Cu
> 3000 » "
= -
S 2000 - n
[ ]
1000 4 [ ]
-
» 1-ALO;
0 : : . :
20 30 40 50 60 70
2 Theta

[. Cu0

Fig. 4. XRD patterns of Cu/N-Al,0; catalysis with the
different loadings of copper. Catalysts are calcin-
ed at 400°C for 4 hrs in the air.
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Fig. 5. Effect of calcination temperatures on the con-
version of the toluene over 5wt% Cu/y-Al,O; cata-
lysts.

Table 2. Comparison of light-off temperatures for the
oxidation of toluene over Cu/y-Al,O, catalysts.
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Catalyst °
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Fig. 6. XRD patterns of 5wt% Cu/y-Al,0; catalysts calcin-
ed at different temperatures.
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