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1. YoockoHasleHHsI TeXHOJIOTii OTPUMAaHHS METaJIiYHOTO apCEeHY 3i 3HIDKEHUM BMICTOM KUCHIO [1J11 BUPOOHULITBA

MOHOKpUcTaniB GaAs

2. The improvement of the arsenic metal technology with reduced oxygen content for the preparation of
monocrystals of GaAs

Pedepar:

1. O6'eKT - T€XHOJIOTIYHI NIPOLECH OJleP>KaHHS METAJIIYHOTO apCEHY 3i 3HMKEHUM BMICTOM KHUCHIO, 1O
BHUKOPHCTOBYETHCS 11711 BAPOOHUIITBA MOHOKpHUCTasiB GaAs. MeTa - yIoCKOHaJIeHHS [IPOMUCIIOBO] T€XHOJIOTI]
ouniieHHs AsCI3 i fioro BifHOBJIEHHS 1J151 OTPMMAaHHS METaJliYHOrO apCeHy 3i 3HMKEHMM BMICTOM KUCHIO. MeTonu -
(yHIAMEHTaJIbHI I0JIOKEHHSI XIMIYHOI TEpPMOJIMHAMIKM i KIHETHUKHY, TEOPis PO3[iJ€HHS PEYOBUH I1pU (PA30BUX
nepexopax, ¢pizuka HaliBIPOBITHUKIB, Pi3NKO-XiIMiYHI OCHOBM NpoLeciB quctuiauii i pektudikanii. Pesynbraty -
BCTaHOBJIEHO 3aKOHOMIPHOCTI ITpouecy XJa0pyBaHH As203 i LOCII)KEHO TEPMOAMHAMIYHY PiBHOBAry B CUCTEMI
As203-HCl-AsCl13-H20, 1m0 103B0OIMIO0 YIOCKOHAMTY IIPOMUCIIOBY TEXHOJIOTIIO PEKTUPIKaL[iTHOTO OUMIIEHHS
AsCl3 3 nopayveto razomnozi6noro HC; mocnimkeHo KiHeTUYHI mapameTpH npouecy BinHoBaeHHs AsCl3 B moTowi

BOJIHIO, 11J0 BU3HAYMJIO MOXJIMBICTb BIIPOBAI>)KEHHS BUCOKOE(EKTUBHOIO 00J1afHAHHS IJ1s1 BE,eHHS L[bOTO IIPOLECY;



OJIEP>)KaHO MOHOKPUCTaMiYHMN GaAS 3i 3HMKEHUM BMiCTOM KHCHIO 3 BUCOKMMHU €JIEKTPO(PI3MIHUMU [IapaMeTpaMu
(m71s HeJleroBaHMX 3pasKiB KiJIbKICTh HOCIIB 3apsany n = 4-1014, pyxnusicts | = 8,03-103 cm2 /B-c; gys
KOMIIEHCOBAHUX 3pa3KiB nutomuii omip p = 1,21:108 Om-cM, p = 6,108:103 cm2 /B-c). HoBusHa - Briepiie
3aIIPONIOHOBAHO TEPMOJMHAMIUHY MoZesb piBHOBaru B cuctemi As203-HCI-AsCI3-H20; BCTaHOBJIEHO, 11O B XO[i
XJIOpPYBaHHS BOJa, B siKiil po3unHeHuil HCI, 6epe y4acTb y BCTaHOBJIEHHI TEPMOIMHAMIUYHO] PiBHOBAru sk 4eTBEPTUIL
KOMITOHEHT (pa3oBoi JiiarpaMu 3 YTBOPEHHSIM OKCUXJIOPUIIB, IK OCHOBHUX JXKEpeJI KUCHIO B TEXHOJIOTTYHOMY
IIpolLieci; BCTAHOBJIEHO KiHETMYHI 3aKOHOMIPHOCTI Npolecy xj10pyBaHHs As203 B XJIOPUAHIN KUCIIOTi; po3p06JIeHO
METOAMKY Ta 06s1aflHaHH4 171 IpoBeieHHS pekTudikanirinoro ounuieHHs AsCl3, nokasaHo, 1110 BBEJI€HHS
razonogioHoro HCI B 06'em pektudikalliliHoi KOJIOHM He BIIJIMBA€E Ha ii MaTepiasbHUil 6ajaHC; BUBHAYEHO KiHeTUYHi
3aKOHOMipHOCTI npouecy BinHOBIeHHS AsCl3 BopHeM. BipoBap)keHHS - YJOCKOHAJIEHY TEXHOJIOTIIO BIPOBAIKEHO
Ha nignpuemctsi BAT "Uucti meTanu", M. CBITJIOBOJCHK; PE3yJIbTAaTH AUCEPTALiIIHOI pOOOTHU BIPOBAIKEHO B
KYEITY B HaBuasbHOMY NpoLeci Ipy BUBYEHHI KypciB "®i3nKo-XiMiuyHi 0CHOBM OXOpOHM aTMocdepH Ta
rinpocdepu” Ta "ExosioriyHi acrekTy Npolecis i anapartiB IpOMUCIOBUX BUPOOHULTB". ['any3b - mifnpuemcTsa
€JIEKTPOHHOI rajlysi Ta rajy3eBi HaQyKOBO-OCJIiAHI iHCTUTYTH, 110 3aIMalOThCSI OUMCTKOIO Ta OTPUMAHHSIM

HalliBIPOBiIHMKOBUX MaTepialiB.

2. Object - technological processes of preparation of high purity arsenic metal with reduced oxygen content for
the electronic application (for production of monocrystals of GaAs). Aim - the improvement of industrial
technology of cleaning AsCl3 and its reduction for the receipt of metallic arsenic with the lowered maintenance of
oxygen. Methods - fundamental positions of chemical thermodynamics and kinetics, theory of division of matters
in phases transitions, physics of semiconductors, physical and chemical bases of processes of distillation and
rectification. Results - were determined the optimal values of the technological parameters of the rectificative
purification of AsCl3 from the oxygen impurities in HCI atmosphere and, in addition, the optimal conditions
(temperature, hydrogen excess) of the arsenic chloride reduction process into arsenic metal also were found; the
existing technology of the arsenic metal preparation comprises the chlorination of As203 with aqueous HCl to
furnish AsCl3, the rectification of, and the following reduction of the last one (AsCl3) into arsenic metal with
hydrogen. It has been found that in this case the main source of oxygen, which contaminates the final compound,
is the products of hydrolysis of AsCl3 (oxychlorides). To prevent the hydrolysis has been suggested to feed the
rectifying column with HCI gaseous. The synthesized arsenic metal meets the quality of the 7N standard. The
grown monocrystals have perfect electrophysical parameters (for undoped samples: n = 4-1014, mobility p =
8,03-103 cm/V-s; for compensated samples: specific resistance p = 1,21-108 Om -cm, u = 6,108-:103 cm /V-s).
Innovation - new method and equipment for removing of the oxygen impurities have been developed. And the
quarts reactor to reduce AsCl3 into a hydrogen flow under optimal conditions has been also constructed. Field of
implementation - the improved technology is implemented on the enterprise at the stock company "Pure Metals
Plant" and in an educational process at the study of some courses. Sphere of implementation - electronic industry
enterprises and branch research institutions dealing with monocrystals of GaAs grows.
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