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A cermet compact consisting of unreacted semiconducting InSb, semiconducting InaOs, and 
metallic Sb has been prepared by partial oxidation of polycrystalline bulk InSb at elevated 
temperatures in flowing oxygen. Unusually constant electric resistivity of this heterogeneous system 
has been observed in the temperature range from 4.2 to 300 K. Stability of the electric resistance 
depends on the degree of conversion fi in the oxidation reaction: 2 InSb+i O,=In,O,+2 Sb. Our 
thermogravimetric and x-ray studies revealed an escape of Sb from the system at higher 
temperatures and longer reaction times. The initial polycrystalline InSb was prepared by the method 
of rapid quenching. 

A study has been performed of the electrical resistivity to 50 m thick, 3-6 mm wide and 30-40 mm in length. 
and phase transformation of bulk polycrystalline InSb into a Because of their brittleness, manipulating them was rarher 
cermet system. The variation of resistivity with the degree of difficult. Therefore, we crushed them in an achate mortar to a 
phase transformation exhibits rather unusual resistance be- 
havior in a wide temperature range between the temperature 

tine powder and pressed them into compact pellets 12 mm in 

of liquid helium (4.2 K) and that of the room (300 K). Poly- 
diameter and 1 mm thick. These pellets then underwent an- 
nealing procedure in flowing oxygen under conditions close 

crystalline InSb used in these experiments was prepared by 
rapid 

to those we used for preparation of superconductors.” In the 
quenching, the transformation into the present case we used the temperature interval 200-500 “C 

InSb/In,Oa/Sb-system was performed by partial oxidation at 
elevated temperatures. 

(melting point of InSb is 525 “C), and the annealing time 
was l-50 h. 

The semiconducting properties of InSb are well known 
today.re4 Under some circumstances (applied pressure and 
temperature) the system InSb may also become 
superconductive.5-7 However, to our knowledge, the conver- 
sion of the InSb system into cermet compact has not been 
reported yet. It is the aim of this letter to demonstrate this. 

Resistivity was then measured by the four-point dc 
method in a temperature interval of 4.2 K (boiling helium) to 
300 K (room temperature). Phase transformation was exam- 
ined by x-ray powder diffraction ,XRPD analysis and from 
these results, the type and degree of phase transformation 
was evaluated. 

We have shown in our previous studies’ that the tem- 
perature dependence of magnetoresistivity AR/R, as f(T) 
for polycrystalline InSb in the temperature interval of 20- 
100 “C is lowered, when 1 mass % of La,O, is added into 
this system. Such a type of material, i.e., InSb/La,O, used in 
our current experiments was subjected to partial oxidation at 
elevated temperatures. Final results, properties of a new cer- 
met system, we compared of course also with those ubtained 
for pure InSb. 

To demonstrate properties of obtained heterogeneous 
system we chose a processing temperature 400 “C and a time 
of oxidation annealing 1, 10, 25, and 50 h. New products of 
this procedure were l&O, and metallic Sb, the rest were 
unreacted InSb, according to 

Initial InSb/LaaOs and InSb were prepared as polycrys- 
talline materials by rapid quenching’ in the form of tapes up 

21nSb+3/202=Inz0a+(2-s)Sb+zSb,7‘ (li) 

= InaOs + Sblf+ zSb/” (lii) 

where /’ means an escape of Sb from the system and “f” is 
the molar ratio of the reaction products InaOa/(2-z)Sb, i.e., 

, 

TABLE I. Studied samples and their processing conditions. “p” is the conversion degree, i.e., mass ratio of 
converted to initial InSb, “f,” is the relative mass change of the oxidized system (1) according to Eq. (2), “z” 
is the volatilized portion of Sb, and “f” is the molar ratio of the reaction products of Eq. (l), i.e., f= 1/(2-r). 

No. 
Material 
annealed 

Annealing 

Temu ‘C Time Ih) Medium P f, z f 

1 InSb/La,O, 400 1 02 0.359 1.036 0 0.500 
2 ~Sb/J.+O, 400 10 02 0.741 0.989 0.450 0.645 
3 InSb/laZ03 400 25 02 0.781 0.962 0.582 0.705 
4 InSb/Laz03 400 50 02 0.836 0.881 0.947 0.950 
5 InSb 400 50 02 0.801 0.912 0.824 0.850 
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reaction (19, i.e., f=InzOs/(2-z)Sb=1/(2-2) is evaluable 
from the x-ray intensity ratio ZIn203/ZSb and more precisely 
from the TG measurements. The relative mass change of the 
oxidized system (19, f,,, , is given as 

fn,=~2(1-~~“InSb+h%n,0 +(2-z)PMSbl/2MInSb - 3 

=1+0.1014@-0.2573@, (2) 

where ki, represents the molecular weight of the constituent 
x(InSb, InzOs, or Sb). 

Table I summarizes the values p, f,,, , z, and f depend- 
ing on isothermal reaction time at 400 “C. The increase of 
the f value over the expected value f =InzO&Sb=0.5 ap- 
pears already at the reaction time 10 h. The highest possible 
value of f,l, is 1.1014 at p=l (a complete conversion) and 
z=O (no escape of antimony from the system). 

In summary, a heterogeneous cermet system 
InSb-InzOaSb has been prepared from semiconducting poly- 
crystalline InSb/LazOs (or InSb) by partial oxidation at el- 
evated temperatures. Relatively constant electrical resistivity 
has been found for this type of material for interval of tem- 
peratures 4.2-300 K. The character of this dependence is 
given by phase composition of the obtained product, i.e., by 

InSb (semiconductor), InzOs (semiconductor), and Sb 
(metal). More detailed studies of the cermet compact pre 
pared under various processing conditions (temperatures, 
time) for interval of measuring temperatures up to 150 “C as 
well as detailed thermogravimetric (TG), differential thermo- 
gravimetric (DTG), and differential-thermal analysis (DTA) 
studies are on the way now and the results will be published 
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