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A different method of preparing InSb thin films was 
proposed by Mengoli et al. ( 111 involving a sequential 
deposition from chloride baths, Sb first, then In. In was 
deposited at -0.268 V vs. In from a bath containing 0.3 PvI 
InCl, and 1 M KC1 whose pH was adjusted to 1.5-2.0 
with HCI. The two-layer samples, consisting of an inner Sb 
and an outer In layer (about 1 pm each) deposited on a Pt 
substrate, were then annealed at 150, 175 and 185 “C for 
times from 1 to 15 h. Their percent conversion to InSb was 
determined as a function of time by stripping voltammetry 
in a strongly acidic solution ( 1.7 M HCI, 1.6 M H,SO,) 
and the results were qualitatively confirmed by X-ray 
diffraction (XRD). Only the In and Sb peaks were detected 
after annealing at 150 OC. a temperature close to the In 
melting point ( 150.6 “C) while buih the typical peaks of 
InSb and of the unreacted components were present at 
175 OC. their relative amount depending on the annealing 
time. The single components peaks completely disappeared 
by annealing at temperatures equal to or higher than 
185°C for 5-10 h. 

Hobson Jr. et al. [ 121 showed that t e rate of f~~rnli~tiol~ 
of InSb at the interface between In and Sb at 1 “C is 
greatly increased when a composite electrode of elec- 

Sb is made the cathode in an electrolytic 
diffusion coefficient was lower than 2x 

uring the thermal synthesis of InSb and 
l.SX 10 ‘(’ mJ s ’ 

ncxi that the data avai e dt the time of 
aper were insufficient t 

diffcrencc in the diffllsi~~~~ rate. 
f-diffusion in lnSb WilS invchtigale 
L\ traxr lechnique illld tk iKtiVil 

vacancy mecl~anistn in this c 
mechanism for seif-diffusion accounting for above data 
seems to be vacancy diffusion in each df the face-ccntred 
cubic sublattices formed the two ~~9l~stitil~~~ts 4.91 

th ~~)nsid~~~ti~9~~s. th 
diffusing entities in 

electrode on the bottom. Al! the 
performed in galvanostatic conditions 
tiostat-galvanostat) 
with a 668/RM Amel potentiostat and re 
(868 Amel). The potential of the Sb elec 

were such that no 

by monitoring the el 
circuit. Another set of 



Thick ( 18 pm) deposits wecI: rough and imperfect with 
typical holes but the Pn dot map analysis of their cross- 
section showed their prac:ical continuity. SEM-EDS was 
performed at several points of this section from the surface 
towards the bulk of the specimen. An example is shown in 
Fig. l(a) for a deposit observed two years after elec- 
trodeposition. The analysed points are labeiied with pro- 
gressive numbers. They show (Fig. l(b)) the continuous 
decrease in the In atomic percentage which reaches a value 
close to 50% at the deposit-substrate interpdce. thus 
indicating the formation of InSb. At higher temperatures, 
the deposits were continuous (Fig. I(c) shows a topog- 
raphic view) and it was easier to observe InSb. for example 
after t~~~~t~n~ the deposit for 334 h at I 10 “C (Fig. I(d) 
shows the sample cross-section). This sample was scanned 
as to In ~~~nlposition atong the white line in the micrograph 

and the In-line protile was reported below the SEM image. 
Although such a profile was difficult to read because of the 
skewness of the surface. the comparison of the ratio 
between the height of the peaks with that between the 
theoretical In/Sb concentration showed that the sample 
had the three-layer structure InlInShlSb from the surface 
to the bulk. 

The XRD pattern of the thicker deposits practically 
showed only the In peaks. Indeed. X-rays were completely 
absorbed in the external part of the deposit and could not 
reach the In/InSb interface, the intermetallic compound 
lying beyond their penetration depth. 

Fig. 2 compares the schematic AST 
and InSb 1141 with the XRD pattern f a thin (0.8 Frn) 
deposit heated at I35 “C fo hug h smic I ines 
are superimposed in the AS it was possible to 
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revail over that of Sb, owing to the higher 
mobility of In, as shown by the ~\~uclr lower melting point: 
150.61 and 630.7 1 “C for In and Sb, respectively. Note that 
in the case of both In and Sb diffusion, the obtained 
diffusion coefficient would represent the sum of the two 
indi~fidual coefficients. 

The diffusion coefficient depends on D * [2] according 
to: 
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synthesis of Mb at 100 “C. So far, their very high value 
obtained during the electrochemical synthesis remains 
unexplainable and perhaps not convincing. Indeed, by 
, >plying Schmalzried’s relationship [ 151 to their data, we 
found an even higher diffusion coefficient (lO_” instead 
of 10-‘h m” s-l). 

3.3. Structural and pizysicochentical aspects 

Contrary to what was observed in the case of In 
electrodeposition on Bi cathodes, the In diffusion coefti- 
cient in InSb is very low, about five orders of magnitude 
lower than that in InBi where D is - 10 ” m’ s-’ at room 
temperature 131. This difference 
different structures. 
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rtrongest In iine as a function of time after In deposition 
and of the annealing temperature. 

In general, diffusion and reaction processes in the solid 

state al-2 scarcely re~rodu~ibk phenomena owing to the 
consistent influence of the crystal geometry (surface cover- 
age. material morphology) and structure (single crystals or 
polycrystals, p;efened orientation., grain size, dislocation 
density and other lattice defects) so that only the order of 
magnitude of the average diffusion coefficient is signifi- 
cant. Sinre the geometry and structure af both the in 
deposit and the Sb substrate depend on the way tiley were 
prepared, the values we obtained for the Pn diffusion 
coefficient (e.g. D= 1O-‘0 m2 s-’ at 25 “C) refer to In 
electrodeposits on a bulk Sb substrate. A more detailed 
investigation on these aspects may be illuminating. More- 
over, the strxtural and physicochemical considera’tions 
be shown the interest in investipsting the formation of 
other 1 to 1, HI-V compound5 and suggest promising 
research in this area, too. 
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