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ABSTRACT

During the process of consolidation certain microstructural
changes arise and affect the characteristics of the material. Cer-
tain modifications of the physical characteristics of semiconduc-
ting CdO produced by pressure and sintering, have been studied in
this work.

Special attention has been paid to analysis of the electri-
cal and optical properties which were the basis for finding out
the dependance of the properties on the process applied.

1. INTRODUCTION

The interdependance of electrical and structural characte-
ristics of ¢onsolidated dispersed materials has recently been the
subject of many studies1 . A few authors have investigated some
electrical characteristics of pressed and sintered Cd0. t hus,cer-
tain changes in the Hall coefficients2 with temperature and condu-
ctivitys) after pressing and sintering have been determined. On the
other hand only a fey studies have been published on the effect of
sintering CdO on the infrared reflectivity spectrum. The photon-
-plasmon interaction4) has been researched mainly because of the
great concentration of free carriers while the far infrared spect-
rum has been partly considered in our previous works). The results
of examining the effect of compacting pressure on consolidation and
electrical characteristics of dispersive nonstoichiometrics) Cdo is
provided in this work.

Modification of the electrical characteristics of dispersive
Cd0 resulting from the effect of the sintering temperature and tem-
perature calcining are shown in the first part of this work, whilst
the reflectivity spectrum in the range 20-1600 cm'1 is given in the
second part. The reflectivity spectra in the field of plasma frequ-
ency were numerically analysed with a fitting procedure, while re-
flectivity spectra in far infrared range were analysed by Kramers-
-Krdnig integration.

2. EXPERIMENTAL WORK AND RESULTS
We used dispersive powder CdO p.a.(produced by "Chemica”-
Zagreb) for our investigation. The powder was compressed at a pres-
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sure of 49.05‘107N/m2 and the compacts were sintered in the tempe-
rature interval 473-1173 K.

These samples were used to measure the density and bulk re-
sistance. The results are given in table I .

The reflectivity spectra were ob-
served in the interval 200-4000cm'1 by
means of a Perkin-Elmer type 577 spec-
trophotometer and in the range 100-400
cm'1 using a Beckmann FS 720 Fourier
spectrometer A1l optical measurements

TABLE 1

T

d% TH P am
549 473 QU9
550 573 ON6

7 673 ans

542 779 Q0 given in this work were executed using
533 873 Q101 samples sintered at 673 K for 4 hours.
836 973 Q066 Fig. 1 shows a typical spectrum of re-
843 1073 Q033 flectivity in the range 20-1600 cm",
§52 173 00174 determined at room temperature. The re-

! ! flectivity speetra in the range 400-
160'0'cm'1 were analysed with a fitting procedure. The results of
this numerical method are shown in fig.2 The solid line represents
the theoretical curve while the points represent the experimental data.

Fig.2
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Fig.1. Infrared room temperature reflectivity spectrum
of CdO in the range 20-1600 cm-1.

Fig.2. Infrared room temperature reflectivity spectrum
of Cd0 in the range 400-1600 cm-1. The solid line
represents the theoretical curve; points represent
the experimental data.

In this way-the following parameters were obtained xp=11.75um,c°pt=
6.47 and 1/mp=o.298(1=2-1o"4s).
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Kramers-Krdnig analysis was made in the interval between the
wave numbers 100 and 350 cm'1 and optical parameters of the restst-
rahlen peak were determined: mT0=259 cm'1 and wL0=309 cm".

3. DISCUSSION

Dislocation of material which is compacted appears during the
pressing process while sintering occurs by heating the compacts at a
temperature above room temperature although the material recovers be-
cause dislocation appears. This usually happens at temperatures7) be-
low the normal sintering temperature. Our investigations of sinte-
ring and bulk resistance of the sample of Cd0 show, that, during the
procedure of sintering, happen the recovery of the material. Upon
analysis of the data given in table I we observe that during heating
the specific electrical resistance is reduced as a result of the in-
creased density of dislocation.

As we know, dislocations are defective at low temperature and
non-equilibrial and that is why we are able to observe their disappe-
arance with increase of temperaturea) as occured in our experimental
work. We must stress that dislocation of alloys is connected with
their electronical structure and it represents the resistance to con-
duction of electricity. It is well known that the concentration of
effective carriers of electricity in sintered semiconducting oxides
is given by the following equation:

[

Nef = &ud °*
where: o-conductivity, e-electron electricity, p- carrier mobility,
d-density ratio of the pressed materials.

Fig.3 shows the dependence of the effective concentration of
electron carriers and clearly implies that there are 2 stages with
different conductive mechanisms. The intersections of lines I and II
respond to the temperature of 600°C. In view of the aforsaid, our
opinion is that the influence of dislocation on conductivity appears
up to this temperature, whereas above this temperature it is not of
great importance to conductivity.

By analysing the reflectivity spectra in the plasma frequency
range we see that the concentration of free carriers is in the range
1018cm'3. This is two ranges higher than in the case when the concen-
tration of electrons was obtained on the basis of electrical resis-
tance.

In the spectral range x>xp, when n>>k(fig.4) the slope of the

straight line determines the effective mass of electrons
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of Cd0 at the concentrations 1.2-"I018cm'3 and this amounts to m*/m=

0.025. A1l values of the parameters obtained in this work are in ac-
cordance with the anticipated values4) determined on the basis of
the dependence of their modification on the concentration which was
tested in this work.

In the far infrared spectrum we can see areststrahlenpeak
with a frequency of the transversal mode of wT0=259 cm™ ',
| £

ot

N,

oo — =
- - ooy
Fig.3.Dependence of the Fig.4. n’ as function of A°.

effective concentration

with sintering tempera-

ture.
4. CONCLUSION

We have investigated the process of recovering Cd0 during

sintering in the temperature range 473-1173 K. On the basis of me-
asurements of the electrical conductivity we have shown that the es-
sential effect of line defectivity appears at 873 K. The research
on the optical spectra has demonstrated that the concentration of
electrons in sintered CdO was in the range 1018 cm'3 and the rest-
strahlen peak was in the range of 259(mT0) and 309cm'1(mL0).
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