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Introduction

Fine particle semiconductor compounds
of Cdl,, ZnSe, ZnTe and InSb was prepared by
continuous bombarding CdCl, + I, ZnS + Te, ZnO
+ Se and Sb,0; + In (Sb,S; + In) mixtures with
hydrogen atoms in the presence of Aluminum
hydride.

It was established that chemical reactions
mechanisms for formation of semiconductor
compounds Cdl,, ZnSe, ZnTe, and InSb are
almost identical. Taking it into consideration, let
us describe the experimental results of obtaining
Indium Antimonide.

Experimental

Atomic hydrogen was generated in RF
plasma reactor by passing hydrogen gas through
the discharge produced between two electrodes,
one connected to the feeder of an RF generator
and the other grounded.

Sb,S; and In (1:1) were mixed under a
flowing inert gas. The mixture (5 g) was placed on
a quartz substrate, which was then introduced into
he reactor.

The chemical transformations induced in
the reaction system by hydrogen bombardment
were followed by X-ray diffraction (XRD).
Results and discussion

InSb was not formed in mixtures of Sb,S;
and In even after many hours of hydrogen
bombardment. Occasionally, the XRD patterns
contained reflections from Sb.

Since aluminum hydride was shown
earlier [1,2] to appreciably accelerate some
chemical reactions, we examined the processes in
mixtures of Sb,S; and In with aluminum hydride
additions. In that case, notable changes in the
XRD pattern were detected after just 40 min of
bombardment. With increasing bombardment
duration, the reflections from InSb became
progressively stronger. After 240 min of hydrogen
bombardment, the XRD pattern showed set
reflections due to InSb and Al metal.

InSb was found to have a cubic structure

with a lattice parameter a = 6.475 + 0.005 A.
The heterogeneous reaction in a mixture of Sb,Os
and InCl; with aluminum hydride additions under
hydrogen bombardment was studied with the aim
of assessing the nature of the reaction
intermediates and their role in the formation of
fine particle InSb (in the Sb,S;-In, we failed to
detect reaction intermediates).

Hydrogen bombardment for 80 min led to
the formation of antimony oxychloride (SbOCI).
After bombardment for 200 min, the peaks from
SbOCl were missing, and the XRD pattern
showed peaks SbCl;, Al(OH);, and In. After 300
min, we observed sharp reflections from InSb and
AL O;.
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Reaction schemes of InSb formation from
Sb,S; + In and Sb,O; + InCl; mixtures with
aluminum hydride additions under hydrogen
bombardment.
Hydrogen atoms bombarding the mixture
recombine on its surface to release energy of ~
434 kJ/mol, which causes local heating and grad-
ual decomposition of aluminum hydride. The
hydrogen atoms resulting from this process are
involved in exchange reactions.
Conclusion
Our XRD studies showed that powder InSb can be
prepared by continuously bombarding mixtures
with hydrogen atoms. In this process, gaseous
reaction intermediates and aluminum hydride play
a key role.
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BBeaenue aToMamMu Bojopona B TeueHue 240 wmuH

MenkoaucnepcHbie MOPOLIKH JudpakTorpaMma MpoayKTOB PEaKLUU COCTOsIA
MOJYTIPOBOAHUKOBBIX coenuHennii CdJ,, ZnSe, u3 Habopa pedIiekcoB, OTHOCAIIMXCS K
ZnTe wu InSb momyyann npu HeNpepbIBHON AHTUMOHHUAY  HMHIWA W METaUIN4eCcKOro
ooMOapampoBku MexaHndeckord cmecu CdCl+I, ATIOMUHUSL.

ZnS+Te, ZnO+Se wu SbyO;+InCl; (SbyS;+In)
aroMaMH BOJOpOJa B IPUCYTCTBHH THAPUAA
ATIOMUHUA.

Bbulo  yCTaHOBJIIEHO, YTO  MEXaHHU3MBI
MPOTEKaHMUsI XUMHUYECKUX peakuuit GopMHpOBaHUA
MIOJTyIIPOBOTHUKOBBIX COCTUHCHHI SBISCTCS MOYTH !
HIEHTUYHBIMHA. VcXomss M3 5TO, OCTAHOBUMCS Ha
OMHCAaHHE  DKCICPUMEHTAIBHBIX  PE3yJIbTATOB
MOJTyYCHUS] aHTUMOHHU/IA HH]TUSI.
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I'eHepariyio aTOMOB BOIOPOJIa OCYIIECCTRIISIIH

IKCIePUMEHT it
()

Ha BY- nnasMoXMMHUYECKONH YCTAaHOBKE IpHU
MIPOIyCKAHUM MOJIEKYJISIPHOIO BOJOPOAA UEpe3 o
paspsin, co3aBaeMblii MEXIy IBYMs 3IEKTPOJAMH,
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OIMH W3 KOTOPBIX TMOjAcOeAwHEeH K ¢uaepy BY-
reHepaTopa, a BTOpOoi 3a3eMJIEH.

Sb,S; m In (1:1) cmemmBaim B OOKce,
[IPOAyBAEMOM HHEPTHBIM TIa30oM. MeXaHHYECKYyIO
cMmech (5 T) mOMeIIany Ha KBapIEeBYIO MOJIOXKKY.
PeakTop BMecTe C MOrpyXEHHOH MOMAJIOKKOU
o0e3raxkxuBaim 10 ocratoudoro gasienus 0,13 Ila.

XYUMHYECKHe TpeBpalleHus B Ipolecce
00MOapINpPOBKH MEXaHHMYECKOW CMECH aToMaMH
BOJOpOJa KOHTpoJupoBaiu POA.

Cxema peaxyuii hopmuposanus InSb npu
bombapouposke mexanuyeckux cmecei ShyS;+In
u Sb,0;3+InCl; amomamu  8000pooa 8
npUCymcmeuu 2uopuoa aTiOMUHUSL

Nupunuposanue PEHTreHOrpaMM
CBU/JIETENBCTBYET 0 ¢dopmMupoBaHUU
KyOHN4ecKOoro aHTUMOHHMJA UHIHS C ITapaMeTPOM

Pe3yabTaThl H UX 00CYyKIEHUS peretk a=6.475+0.05 & '

Hecmorps Ha  ~ MHOTOYACOBYIO I'eTeporeHHyr0 XMMHUYECKYIO PEaKIHIO
00MOapIMpPOBKY MEXaHMYECKOH CMECH aToMaMH ATOMOB BOJIODONA C MEXAHWYECKOH CMECHIO
BOZOpOJA AHTUMOHHMI HHAUA He (GOpPMHPOBAICS Sb,0:+InCl; B TIpHCYTCTBHM  THAPHIA

XOTs B HEKOTOPBIX Cly4asXx Ha JU(paKkTorpamme
MPOSIBIISUTHCH pediieKchl oTpaskeHuit Sb.

CorracHo [1,2] TUAPUI  ATFOMHHWMS
3HAYUTEIBHO YCKOPSIET XWUMHYECKHE pEaKIuu.
OCHOBBIBasICh HAa 3THX JIaHHBIX, OOMOapIUPOBKE
aTOMaMHd BOJIOPOJa TMOJBEPTald MEXaHHYEeCKYIO
cMech Sb,S; m In ¢ mo6aBko¥ ruapHIa ATIOMUAHUA.
Kak nokazanu pesynsratel POA, yxe mocie 40
MUH OOMOapIUpOBKM HaOIIOANach CyIIeCTBEHHAS

ATIOMUHHS UCCIIEIOBAIIH C TIETIbI0 YCTAHOBIICHUS
THIIA W POJM TPOMEKYTOUYHBIX IPOIYKTOB
peakiuu B (pOPMHPOBAHUM MEIKOIUCICPCHBIX
MOPOIIKOB aHTUMOHHIA WHAWA. B ciydae
cynmbuma CypbMbl W HWHIUS OOHAPYXHTH H
UACHTU(UITUPOBATH MPOMEIKYTOUHBIC MPOTYKTHI
HE yIaJI0Ch.

I[Tocme 80 wmwmH OOMOApIUPOBKH HAa
qudpakTorpaMme  MOSBISIOTCS  pediiekcsl

TpaHchopManus pediekcos HCXOAHBIX okcoxjopuaa  cypbMbl. C  yBelIHYEHUEM
KOMITOHCHTOB. ITo Mepe YBCTMHCHIA MPONOIDKATENBHOCTH 60MGapaupoBkn 10 200
IPOIOIKUTEIEHOCTH 60M6UapﬂHPOBKH MHH Ha0II0aeTcs HCYe3sHOBEHHE pediekcoB
MHTCHCHBHOCT  pe(uiekcoB  HOBOH  (asbl- NaHHOM (a3bl M MOSABIEHHE HOBBIX PEQPIEKCOB,
AHTUMOHHIA UHIUA BO3pacTaa. TToce oTHocsmmxcs  k  SbCl;,  AI(OH);

O0omMOapaIpoBKH MexaHHYecKod cMecu Sb,S; u In KpHCTAIHYECKOMY — HHAMI0. DOPMHpOBAHHE
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YeTKMX  peQIIeKCOB  OTpPaKEHUH  IIeNIeBOTO
OpoAYKTa-aHTUMOHHAA WHAUA HNPOHUCXOAUT II0CJIC
0oMOapaupoBku B TeueHue 300 MuH.

CormacHO  TIpeAsIOKEHHOW  cxXeMme, [MpH
OoMOapIMpPOBKE MEXaHUYECKHUX CMECEH aroMaMu
BOJIOPOJIa Ha WX MOBEPXHOCTH HJICT PEKOMOWHAITHS
aTOMOB BOJIOPOJIa C BBIJEIIEHUEM JHEPTUH, PABHOU
~434 xJlx/mMons. B pesympTaTe IMOTIIOMICHUS
PpeKOMOMHAITMOHHON JDHEpPruu IIPOUCXOUT
pa3orpeB ruApuia adOMUHHUS H IIOCTEIIEHHOE €ro
pasnokerne. OOpaszoBaBImIECS B PE3yibTaTe
pacnama TUApUAA AIOMHHUA aTOMBI BOJOPOJA
YYaCTBYIOT B OOMEHHBIX PEaKIUsIX.

3akJ/ouenue
C nomoripro POA nokazaHa mpuHIUTAATBHAS
BO3MOXXHOCTh (POPMUPOBAHHS TTOPOIIKOB
AHTHMMOHH/IA UHINS IIPH HEIPEPHIBHOM
O6oMOapanpoBKE aToMaMH BOJIOPOA
MexaHuueckux cmecer Sb,O5+InCls, Sb,Ss+In.
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YcTaHOBIIEH CYyIIECTBEHHBIN BKJIaj
ra3000pa3HbIX MPOJTYKTOB OOMOApIUPOBKU
MEXaHWYECKHX CMecell aTOMaMu BOJIOPOJIa U
TUIPHU/IA ATIOMHHNS B 00pa3oBaHue
AQHTUMOHMIA UHIYS.
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