CHAPTER II

LITERATURE REVIEWS

xide is an important reaction

for air pollution & catment. , efficient and commercial

Hofman [91 indicated t \ eviously prepared surface

of CuO would oxidize a mix S nd air, but the rate could be
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and precipitated CuO aerosal in the o tlon of CQ at temperature
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the c%rrespondmg powder at 250°C. The temperature for rapid
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catalytic action was approximately 200 C lower for the aerosol than
for the powder. Although x-ray diffraction showed the same structure
for both catalysts, the copper aerosol contained smaller crystals
than the powder. According to Pieters [11], the oxidation of CO in
air mixture with CuO alone does not commence until a temperature of

200 °C is reached.
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Garner and his associates [12,13] have been responsible for

the principal studies of the oxidation of carbon monoxide on copper
oxides and cuprous oxide in particular. They measured the
chemisorption of 0, and CO on the same Cu,0 crystal. By use of
electrical conductivity measurements, it was found that the
chemisorption of 0, was faster than the oxidation of Cu,0 to CuO.
‘ as a boundary layer and not

5 &nclu@ from the kinetic
lts that th w o7 active for 00 oxidati
results e c ‘ w ive for oxi ion

on cuprous oxide. He

confirmed the pres y _. gas orbed after oxidation
experiment by mass ‘ ‘ _l_ ster . yet also found no
poisoning of the r n by 0o . /He pr »osed a mechanism in which
0 first reacted to form@ai’ ion and an anion vacancy. The

Kobayashi et al.[15] foundgthat the activity in the methanol
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decreased when the particle size of metallic copper yas below 10 nm.
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Evan et al. [16] studied the determination of copper surface
area by reaction with nitrous oxide. The reaction of nitrous oxide
has been used to measure metal surfaces for both pure and supported
copper catalysts. The methods are based on the decomposition of a
nitrous oxide molecule on a copper surface which is accompanied by

the liberation of one nitrogen molecule according to:




NZO (g) %, 2 Cu. ——— Nz (g) + (Cu—O—Cu)‘
The temperature employed was 90 C because irreproducible
results were obtained at lower temperature and bulk oxidation was

significant above 120 °C.

CuY zeolite to catalyzing CO

oxidation in continuo .‘~. ~: 1t or (CSTR), Bennett-type
unit, operated both in th m-state regimes. The
CSTR was used to . sthe . cénStant, the adsorption
equilibrium constant ; : ‘ ivity under reaction

conditions.

Strohmier et a surface characteris-

tics of the catal ,_ s\ both metal loading and

Ta-Jen HUANS-eb—al—ii 53 found ‘ ation at 1273 K in
air enhanced act.ivlﬂr, : ﬂ:atalyst with 3.7 wt%
copper metal, wherefs the same c 1nat.10n greatly reduced the
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results sho the mportange of met.al loading a calcination
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Pepe et al. [20] observed a linear relationship between the
kinetic constant and the surface area of copper metal for
isopropanol dehydrogenation. They concluded that the activity is not
size dependent, indicating a structure-insensitive reaction. For
methanol synthesis, Robinson and Mol [21] found that a high copper

dispersion has a negative effect on the catalytic activity of copper




site, denoting a structure-sensitive reaction.

Ta-Jen Huang et al. [5] reported that a sintered copper
surface with high-temperature calcination in a reducing atmosphere
enhance the carbon monoxide oxidation activity. It was concluded

that the 00 oxidation is a structure-sensitive reaction over copper
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Na_O-treatment on sur alytic ropert.1es of Cu0/Al, 0,

catalyst.

solids. They report ~kocess resulted in a
significant increase '_ AN T}!‘!‘:Q‘?urfam:e area of the
oo ease hout 66%) in their
catalytic activity €o ‘tionby oxygen at
Rt in the catalytic
with Na O was

attributed mainly ,_%f t eorease /i he entration of the
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on Rh/Al L gtalysts. They guggest.ed that copper ca&‘act like a
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avoid a partial oxidation of noble metals. On the other hand, a

"sacrificial deposit" of a second metal can avoid such partial

oxidation and can change to a large extent activity and selectivity.

Recently, calcination condition on copper/alumina catalysts
for carbon monoxide oxidation and nitric oxide reduction were

studied by Ta-Jen Huang and Tai-Chiang Yu [23]. It was found that
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high temperature treatment in a reducing atmosphere was beneficial
to carbon monoxide oxidation while an oxidizing atmosphere was
usually prefered for nitric oxide reduction. In addition, copper
species at higher oxidation states may lead to a higher activity of
nitric oxide reduction, but an optimum state may exist. It can be

concluded that nitric oxide reduction is a structure-sensitive

reaction over copper catél. \ V//‘/‘/’

Fabio B.

1 [25] studied the

'*-:-. r bimetallic catalysts

supported on silics 3. "hey epe ‘ted that the addition of

copper to palladium d on-s ica @ iobia carriers changed

the adsorptive "3 hys icochemies '\’\ ies of palladium.
Palladium has a promgting effe eres *\‘ opper has an inhibitory
effect on the overal . Whi M Brrier of the bimetallic

system is niobia, the presen s of e r hhibits the possibility of
SMSI formation between patladi - ially reduced niobia.
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