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ARt LITPRACT IV

Binary oxXides and alloys oif tne transition aetals zre of
reat intirest as catalysts, an thelrp sctivities a-e greatly
dependent on their ¢lectronic structure as also on the metnod of

preparation, controlling their geometric factors.

Direct prenaration of the oxides, or alloys systen may
not be suita le for the preparation of zctive catalyst witn
high specific surface area, however, it is possible to nrepnars
tha relevent svosten in a form mors sultable for catalytic study

or giving mucn higner activity, throuw-h direct dsconposins the

respective mixes metal oxalatus, formates, hvyiroxides, etc, in air

isn

H-

or nitrosen gas aunoschar? at lover temparatures,. 1o estan

ths connosition, structure and homo reneity of the mixed svoten

thus preparzd, pernaps a wost sultanle methnod for the Charsa terida-

-

tion of materials is the Xaray diffraction techniius,. Va

*—J

uasle

information can pe obtained from values of lattice spacints alons.

1Y

Fuarthermoir, as 2lectroas are added across any scrios, ther:
& smooth chunge in metallic radius, Now the interatomic distunce
or metallic radius may b2 taken as a measure ¢f the cohasis
stren th in £ ssise that the smaller the radius the ~reater
must e the strongth of tne biaidn~s, siwilarly, as elecoroaos

are added tnroudh any s=ries by tn2 formetion of sciin  slutiong

w2
]
H

there may bpe 2 ro ressive increcse in ovinding, strengtn,
iollovwed vy a «ecreose, Tius, its geomitric propsriies cce Jobaep L.

ned by or related to the elrctronic consticution,
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The study of the .atalyst structure as revealed by X-ray
diffraction would provide valuable ian:ma,tien pertaining to the
electronic structure and mechanism of action by metals in the

oxides,

Xeray diffractinn technigue can alsoc bhe applied for tne
quantitative chemical analysis of the many component heterogene.

ous catalysts.

PREPARATLUN OF THE SAMPLES FCR THE STRUCTURAL STUDIES

The oxides of the nickel oxaiate and cadmium oxalate and
their mixed oxalates were prepared by heating the oxalates in

air @ SOOOC for 6 hours.

The preparation and composition of the individual

oxXalates and mixed oxalates is as described earlier 1in TGA.

The oxide samples were stored in a vacuum desicator and

was used for Leray diffraction analysis.
EXPERIMENT AL RESULTS AND DISCUSSION

The pure metal caalates and .uixed oxalates were exanmined
by Xeray Gitfraction, using Philips-Xeray Diffracticu Unit witn

Cu Ka - radiation,

The rate of t..« scaunning of the diffractometer was kept

at the PAiy,.The results were recorded on the charts as 20 Vs.
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peak intensity.

Precise m@asuremnents werc made for the calculation of
devalues or the interplaner spacings. The results of the davalues

with regard to each composition are listz=d in Tables.Ia and X,

The slight variation in the 'd' values (Table.IX) on
passing from nickel oxalate to cadmium oxalate suggests that the
mixed oxalates may be either mixed crystals or metastable so:iid

solutions at the grain bouudaries,

It is clear from Tabic-X tnat the product of decomposition
of mixed nickel-cadmium oxalates in air medium are nickel oxide

and cadmium oxide.

The literature values {(d) of ax.Ni-oxalate and Cd.oxalate

and of the oxides NiO and CdO are given in Table.XI,
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