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PEKTUOUKAILIMOHHAA OYNCTKA
TPUXJIOPUAA MBILIBAKA OT ITPUMECHU KUCIOPOIA

Hsyueno noeeoenue AsCl, 6 consanoxucavix
pacmeopax. [Ipednosicen memoo ouucmku u
KOHCMPYKYUsi KOJLOHHbL OJisl HENPEPbIBHO20
npoyecca pekmuguxayuu.

B mpousBoacTBE MOMYNIPOBOIHUKOBBIX MaTepHAIOB
HAIlIeJT IIMPOKOE MPUMEHEHHE 0C000 YUCTHIH METaIIH-
YEeCKHUI MBIIIBSK, TOTYYAEMbIA U3 TPUXJIOPUIA MBIIIb-
sxa AsCly, KOTOpBIH ABJIAETCS HCXOIHBIM MAaTEPUATIOM
B IIPOIECCaX HAPAIIUBAHUS MU TAKCHAIBHBIX CTPYKTYP
apCceHnJa TaJUIHsI, UCIIONB3YETCs IS JIETHPOBAHMUS
KpeMmHUs. [y BRIpalIMBaHUsS MOHOKPHCTAJUIOB TOIY-
NpOBOAHUKOBBIX coenunennii Tuna A'BY ucnonssyror
JIEMEHTAPHBIN MBIIIbSK, KOTOPBIH MOIY4at0T METOIOM
BOCCTaHOBJIEHUs BonopoaoM u3 AsCl,. Tlostomy kaue-
CTBO IOJTYIIPOBOTHUKOBBIX MATEPUAJIOB B 3HAYUTEILHOM
CTETICHH 3aBHCHUT OT YUCTOTHI TPHXJIOPHIA MBITIbsIKA [ 1].
MuxkporpuMecH, cofepskamunecst B HeM (cepa, CypbMa,
KHCJIOPOJI | JIp.), 3HAYUTEIHHO BIHSIOT Ha AIEKTpodu-
3UYECKHe CBOMCTBA apceHu/Ia rayuiis [2]. B ¢Bsi3u ¢ aTum
0O0JIBIIIOE MPAKTUYECKOE 3HAYCHIE UMEET TITy0O0Kast O4H-
CTKa TPUXJIOPHU/IA MBIIIbSIKA (PH3UKO-XUMHUCCKIMU Me-
TOZAaMH H, B YACTHOCTH, €TO PEKTH(PHUKAIIHSL.

Puc. 1. YcoBepuiencTBoBaHHEIN TprOop OT™Mepa:
1 — konbbI; 2 — TepMOMETP; 3 — XOJOIUIBHHUK; 4, 6 — KpaHbl; 5 —
naTpyOoK Julsi 0TOOpa KOHJEHCaTa cocTaBa y; / — MaTpyOoK ajs
0TO0pa KyOOBOM JKHKOCTH COCTaBa X
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Ocobennoctn nony4enus AsCl, B mpOMBIIIEHHO-
CTH 00YCIIOBIMBAIOT €TO 3arps3HEHNUE KUCIOPOACOACP-
Kamumu npoaykramu rujaponusa (As(OH)CI,,
As(OH),Cl), cyliecTBEHHO BIUAIOIIMMU Ha €TO TI0CIIe-
JYIOIIYIO OYUCTKY [3].

Lenbio nanHO! paboTHI ABIAETCS U3yUICHHUE TTOBEC-
HUSI TPIXJIOPHU/IA MBIIIBSKA B COMSTHOKHUCIIBIX PACTBOPAX
IUTSL TIOCJIEAYIOIIESH BEIPAOOTKH TEXHOIOTUIECKUX TIPH-
€MOB, ITO3BOJITIOIINX OCBOOOTUTHCS OT OCHOBHBIX XJIO-
PHIIOB MBIIIBSKA HA PAHHUX ITANaX ero OYUCTKH.

Hccnenosanmne npoBonmiock Ha npudope OTmepa,
0OIIHif BHJT KOTOPOTO MoKa3aH Ha puc. 1 [4]. Takue npu-
OOpBI 115 UcclieNoBaHUs (ha30BOTO PABHOBECHSI TT03BO-
JSIFOT U3y4arh CHCTEMBI C OIPAHUYEHHOH pacTBOPUMO-
ctbto. [IpenBapurensHo mpudop OBLT IPOBEPEH HA CTaH-
JTAPTHOW CMECH H-TenTaH-O0eH3071.

Pe3ynbrarsl uccnenoBaHuil IpecTaBIeHb! B TA0IHIIE.
3asucumocms Ko3uyuenma omuocumenvHoll remyiecmu

a om xonyenmpayuu AsCl; 01 ucxoOnou monspHou
KOHYEeHMPayuu 5K6U6A1enma consanol kuciomeot ¢, =5,95 n

Konuentpanus | Konnenrpauus
AsCl; B xy6oBOIA AsCl;y B yi-x)
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15,4 34,1 2,2
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Puc. 2. 3aBucuMoctb k03 PUIIMEHTa OTHOCUTEILHON JIETY-
YECTH TPUXJIOPHJIA MBILIBSKA U3 COTSTHOKUCIIBIX PACTBOPOB OT
KOHIIEHTPAIMU KUCIJIOTHI U151 pa3IUUHbIX 3HAYCHUH NCXOTHOM
KOHIeHTpaiuu As*:
1—05r/m;2—03r/m;3—0,11/n
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B Tabnume 4eTko MpOCICKNUBACTCS YMCHBIICHUE
BEIMYMHBI KOA((HUINEHTa OTHOCUTEIBHOHN JICTY4eCTH
TPUXJIOPH/IA MBILIBAKA U3 CONAHOKHUCIIBIX PACTBOPOB C
poctom konuentpanuu AsCl; B a3e0TponHOM consHon
KHCII0TE (TAC KUIKAs U ra3OBas[ (haza HAXOAATCS B paB-
HoBecun). [loaToMy mtst mogaep kaHusI BEMYMHEI O He-
00XOTMM MEXaHU3M, KOTOPBII TOCTOSHHO 00ecTeunBa
OBl N30BITOK FA3000Pa3HOTO XJIOPHCTOTO BOJAOPO/IA B CH-
cteme. K TakoMy BBIBOJY MOIBOAMUT TAaKXKe aHAIM3 3a-
BHCHMOCTH KO3(D(hHIIMEHTa OTHOCUTENBHOI JIeTy4ecTH
AsCl, 0T KOHIIEHTpaIMH XJIOPHCTOTO BOAOPOa (pHC. 2).

Jlns peanu3anyu TaKOro MeXaHU3Ma Ha 3Tare npes-
BapHUTEIBHON PeKTH()UKAIINY Oblia TIPEITIOKEHA KOHCT-
PYKIIUS KOJIOHHBI 7SI HEIPEPHIBHOTO IIPOIIecca PEKTH-
¢ukanuu (puc. 3). B kyboBoe mpocTpaHCTBO TaKOH KO-
JIOHHBI C IIOMOILBIO YCTPOICTBa 5 HENIPEPBIBHO IIOAAET-
s Ta3000pa3HbIN XJIOPUCTHINA BOIOPOI, KOTOPBIi, MPOK-
JIsl TIO BCEH BBICOTE KOJIOHHEI, TTOITATaeT Ha ee BhIXox /.
Bomnpoc nocaenyromeit yrunuzanun HCI B nanHoit pa-
00Te He paccMaTpHUBaETCsl.

Puc. 3. Cxema pexruduka-
IMOHHOW KOJIOHHBI, pabo-
Talouel B HENPEPHIBHOM
pexume:
| — BBIXOJT KOJIOHHBI; 2 — OT-
Oop nerkux ¢paxuuii; 3, 4 —
YKpEIUISAIONas U HCUepIIbIBa-
fOII[ast YaCTH KOJIOHHBI, 5 —
nojaya razoodpasznoro HCI;
6 — Harpesarenb Kyba; 7 —
0160p KyOOBBIX (ppaKiuii; § —
YJIBT YIIpaBieHus; 9 — mnoaa-
Ya UCXOJHOU CMECH

BBeneHue 1OMOMTHUTEIHHOTO Ta3a B IapOBOM MOTOK
KOJIOHHBI TpeOyeT mepecueTa ee JMHAMUYECKUX Xapak-
Tepuctuk. Ha puec. 4 moka3ana cxema MaTepHATbHBIX
MIOTOKOB KOJIOHHEI.

MamepuanbHwiii 6aNAHC PeKMUDUKAYUOHHOU KOTOHHDL.

OO0t MarepuanbHbIA OanaHc:

F=W+D, (1)
MarepuanbHbIi Gananc konoHHb! mo AsCly:
Fx=Wx,+D, 2)

e xf— KOHIICHTPAIUS AsCl B HauaJbHOU CMECH;
— KOHLCHTpaLUs ASC] B HUKHEH YaCTH KOJIOHHBI.
PAemaﬂ coBMecTHO ypaBHeHus (1) u (2), momyuum

oOmiee ypaBHeHue OanaHca:
F=p 1%

Xy = X; )
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Puc. 4. Cxema marepuanbHbIX TOTOKOB B KOJIOHHOM PEaKTOpe:
1 — xononHa; 2 — nednermarop; F'— HaualbHas cMech; D — JHc-
THLIT; W — 0TO0p KyOOBOTO MPOAYKTA; R — KOJIUYECTBO ()IICTMBI;
(O — KOJNMYECTBO KUAKON (ha3bl B CEYCHHH KOJIOHHBI; J — Konn4e-
CTBO ra30BOM ()a3bl B CCYEHUH KOJIIOHHBI; X, ) — COOTBETCTBEHHO CO-
CTaBBI XKMJIKOH 1 ra30Boi (a3 B ceUeHUH KOJIOHHBIL X, , J, — COOT-
BETCTBEHHO COCTaBBI XKHJIKOW U ra30Boil (a3 B ceueHHn 0TOOpa Ky-
60BOTO MPOIYKTa

Vpasuenue paboueii nunuu.
st ceyeHuns HaJy MecTOM O0TOOpa KyOOBOTO ITPOIYKTa
(puc. 4) MOXHO 3amKcaTh ypaBHeHHE OaslaHca:

O, )=V(y=x,). “4)

Pemast ypaBHeHue (4) OTHOCUTENBHO y TIOTYYHM
-V

y= 9 X= L Xys 5

e Q—R+F,' V—R+D.
Torma ypaBHeHHE pabodell THHUU OyAeT UMETh BHI:
_ R+ F _F-D 6
"R+D D R+ D K (6)
ITockonmbKy XJIOPUCTBIN BOJOPO/I, TOITABAEMBIH B KO-
JIOHHY, HE IPHHAMACT y4acTHs B €¢ MaTepHaIbHOM 0a-
JaHce, ypaBHEHHE paboueii KpHBOW HE M3MEHSETCs, HO
IIPH pacyeTe MPOXOIHOTO CEUSHUsI KOIOHHBI HEOOXOI1-
MO YYHTHIBaTh JOMOJIHUTEIBHOE KOJIMYECTBO rasa, IMo-
naBaeMoro B KyO. (KOHCTpYKTHBHBIH pacdeT peKTU(H-
KallMOHHOM YCTaHOBKM BBIXOAMT 3a IMpPEIeIibl JaHHOTO

WCCIIC/IOBaHUSI. )
*kk

Taxum 00pa3zom, MpeAToKeHHas cXeMa JOMOIHH-
TEJILHOM MoJauy XJIOPUCTOrO BOAOPOAA B KyO peakTopa
TI03BOJIIET CMECTHTH PaBHOBECHE CUCTEMBI «AsCl; —
BogHbIi pactBop HCl — mpomyKTel THAPOIH3a» B CTO-
pOHY 00pa30BaHUs TPHXJIOPHIA MBIIIBSIKA.

[ToxazaHo, 4TO MpH TaKOM BEACHHUH IPOILIECCa PeK-
THU(UKAINT COXPAHIETCS ypaBHEHHE MaTepHUaIbHOTO Oa-
JaHca U ypaBHEHUe paboyeil TMHUU KOJIOHHBI.

HCITOJIb30OBAHHBIE UICTOYHUKH

1. Reid G. Y., Robinson L. B. Gallium arsenide // Proceedings of
the second International symposium.— Dallas, Texas, 1968.

2. Hucenbcon JI. A., SIpomesckuii A. I'., 'acanoB A. A. u 1p.
I'myGokast ourcTka Mblbsika // BeicokouncTbie BemecTBa.— 1993.—
Ne 4.— C. 62—74.

3. Masuuuxas O. B., HoBoxareko O. B., Open B. 1., Oxcannu
A. I1. Barpsi3HeHHe IPUMECSIMH KHCIOPO/Ia MBILIbSKA TIPH €r0 Oy~
uennn u3 AsCl, // Hoble Texnomnornn. Hayunpiit Bectiuk KYEITY.—
2006.— Ne 2 (12).— C. 33—35.

4. Kpenb D. PyKkoBoACTBO 10 J1a00paTopHOi neperonke.— M.:
Xumust, 1980.

60

TexHOIOrHs U KOHCTPYUPOBAHUE B IEKTPOHHOH anmaparype, 2008, Ne 3




