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Anmamunckuii Texnonoeuveckuii Ynusepcumem , Pecnyonuxa Kazaxcman

Inazma UF6, obpazosannas 6 axmugnoil 30He s0epHo20 peakmopa, obnaoaem
PpAOOM cneyuduyeckux 0cobeHHOCmell, Gbl36AHHBIX NPUHYUNUATLHO OMKPBLMOLU CIPYKMYpol ma-
KUX YCHMAHOBOK NO HOCUMENSM BbICOKUX DHEPeUll. DMO Gbi3blaem psid SKCHePUMEHMATbHBIX NpO-
bnem. Bosnukaem neobxo0umocms OUCMAHYUOHHOZ0 YRPAGIEHUSI NPOYECCAMU; HEBOZMONCHOCHIb
NOBMOPHO20 UCNONBL30BAHUSL BCEX IKCNEPUMEHMANbHBIX YCMPOUCME U pecucmpupyioujeli annapa-
mypul. IKCnepumMeHmanvHele CIOACHOCMU C8A3AHbl U C HATUYUEM. HABEOEHHOU pAao0UuOaKmuHo-
cmu, HeoOPAMUMBIX CIPYKMYPHBIX USMEHEHUTI 8 MAMepUalax, MOKCUYHOCIU U XUMUYECKOU de-
PeccusHOCmU UCXOOHBIX Mamepuanos. /o nacmosujeii pabomel MHO2UE MEMOOUYECKUEe 80NPOCHL
makdice OCMABAIUCy OMKPLIMBIMU U He ObLIU UCCTeO08AHHBIMU U DMO KAcAemcs 30H0080U duae-
Hocmuku (meopemuueckas uHmMepnpemayus 30HO08bIX XAPAKMEPUCUK 015l Clabo UOHUUPO-
BAHHOT NIA3MBL COOEPIHCAUYEl OMPUYAMENLHBLE UOHDL).

Hceneooganus kunemuku niasmul 2ekcagymopuoa ypana @ulcoKo2o 0agieHus, 06pazo-
BAHHOU NPOOYKMAMU SIOEPHBIX Pearyuil A6IsI0mcs 6onvuiell 1 HeoOObX00UMOU YACMbIO KOMNIEKC-
HOU BPOSpamMmul RO NPSIMOMY dhPekmusHoMy npeodpaz08aHuio 10epHoll SHepeUul 8 opyeue 6UobL,
a ouacnocmuka niazmel UF6 sensiace 3a0aueti mpebyloweil KpoOnomaugelx u mujamenbHolX 9KC-
NepUMEHMANbHLIX U MEOPeMUYecKux UCCIe008aHUll KUHEMUKYU 211eMeHmMapHblX NPOYeccos.

BBenenne

Hns uaTepnperann BAX nHeoOxomumo
OLIGHUTb MOHHBIN cocTaB Mja3mbl. B paccma-
TpUBaeMOW KHHETHYeCKOil Mopenu Obutn yd-
TeHbl CIIEIYIOIINE BJIEMEHTApHBIE TPOLIECCHI.
Ockomnku aeneHus, KOTopble 00pasyroTcst npu
B3aMMOJICHCTBUM TETUIOBBIX HEeHTpoHOB ¢ 255U,
XapaKTepu3yloTcs Ha4daJdbHBIMH  SHEPrHAMH,
JexamuMu B auamnaszone 50-115Mb5B, Havaib-
HBIMU 3apsaaaMu oT 16 1o 24 e u maccamu ot 70
no 160 a.e.m. Tlon nmeiictBueM BBICOKO3HEpre-
THUYHBIX OCKOJIKOB AeJIeHHsl ypaHa B rase obOpa-
3yeTcst  Kackaa OBICTPBIX 3JIEKTPOHOB. OTH
SNIEKTPOHBI M OCKOJKH [EJICHUSI TPOU3BOAST

WOHM3aLMI0 MostekyT [1]:

UFs +(ff) - UFZ +e + (ff), 1)
UFs + (ff) - UFe* + (ff)", (2)
UFs + (ff) - UFg+ F + e + (ff), 3)
UF6* . UF5 + F (4)
UFe* - UR + R (5)

CKOpOCTH NpOLIECCOB MOHM3ALMU U BO3-
OyX/eHus, OTHECeHHbIe K eIWHHIe O0Bhema,
OLICHUBAITUCH TI0 hopmyite [2].

Si=Pq,;, EN/UI (5)
rae @ - NoTOK TerIOBbIX HEUTPOHOB, Uy, - CE-
yeHue saepHoi peakuuu, E - sHeprus nenenus,
N - KoHLeHTpauus aensiierocs semecrsa, Ui
- DHepreTuyeckas LeHa oOpa3oBaHUS COOTBET-

CTBYIOIIIETO TIPOIYKTa B TaHHOW PEaKIIHH.
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Kunernxa

[MoteHuran woHM3auuu rekcadropuaa
ypana |.P(UR;)=13.8658. CeueHrie HOHH3ALIUH
rekcaropua ypaHa B JAMarna3oHe OT MOTEH-
uuana voHuzaumu 1o 100 sB meHseTcs mpu-
MepHO JmHeiHo oT myms go 20 A*.Ceuenne
NPWITUNAHNS SJIEKTPOHOB K rekcadTopuay ypa-
Ha UMEIOT JIBa MakcumyMa:B obnactu 2.1553B
,BTOpOii B obmactn 7 5B. CeueHne B TepBOit
TOYKE PaBHO (2.721)A% TMux KOHLIEHTpaLU1
UF; Taroke HaxoauTcs B obaactu 2.7 3. Cpoa-
ctBo amektpona k UF pasno (5.270.5)2E.
3HaueHne SHePTUH CBSZH

D(UF, — F~ )= 108%6
O6pasosanne UFZ
CTBUM C peaKkLMen

e+UR - UF; +F (6)

kel

mel

MNPOUCXOOUT B COOTBET-

IMpouecc ke MpUIMMaHKUs SJICKTPOHA, MPUBO-
nammii k o6pasosanmoUF ;' xapakrepusyercs
JOBOJIBHO HHM3KOH ckopocThio [1]. TlpunsTo
cunTath, 4to K BosHukHOBeHmoo UFZ  npu-
BOJIMT peakiius rnepe3apsaku [1].

UF-+UF, - UFz+UF, (7

IIpn sTOM Haubosee 3HauMTENbHOE pas-
pYLUMTENbHOE JEHCTBUE MPOM3BOAAT OCKOJKH
nenenns. Monexkynst UF g mon neitcrauem pa-

JMOAKTUBHOTO M3JIy4YeHUs peakropa OyayT pas-




pyuiatecsi Ha Husume ¢GTopuasl U ¢GTop. B
NPEINOJIOKeHUH, YTO JUCCOLMALIMS MOJIEKYJT
UF; uner no kanany

UF, - UF5+1/2+F, (8)

B paborax [2] ompenmerneHa CKOpOCTh pazpy-
wenns UFg na enummuy mowmoctn. B mpe-
Jenax OMMOKY U3MEPEHHs CKOPOCTh Panoiin3a
monekyn UF; me saBucur or masnemms n
MOIIHOCTH JI03bI U cocTamiser BesmuuHy 0.28
MOJb/KBT.4  MOrJIOleHHOW — SHEpPruM  WiIn
(0.8+0.1) monekyn/100 5B. Bmecte ¢ TemM u3-
BECTHO, YTO (TOPHIBI CPABHUTEIBHO JIETKO
(TOPUPYIOTCS C MOBBILICHUEM TeMIIEPaTyphbl 10
rekcadropua raz000pa3HeIM GTOPOM:

UF. +F+M- UF, +M (9)
UF, +F; +M - UF5; + M (10)
rae M - TpEThd YacTULIA.

CrnenoBaTenbHO, MPH JIMTEIBHOM 00ITy-
yenun rekcapropuna ypana (100 - 1044) yc-
TAHABJIMBACTCS CTAIMOHAPHOE COCTOsIHME. 3Ha-
wenns konuentpaumii UF, n npoxykros ero
pasuonM3a B CTAlIMOHAPHOM COCTOSHHM OIIpe-
JENAFOTCS MOIHOCTBIO [O3bI, HAYAIBbHBIM [aB-
JIEHHEM U TeMIIepaTypoil.

Bblie riepeuyrciieHHbIe  MONOKUTEb-
Hble W OTPHIATENbHBIC HOHBI, SIIEKTPOHBI H
NPOAYKTHI JAUCCOLIMALMH MHTEHCUBHO B3aUMO-
AEHCTBYIOT IPYT C APYTOM.
KOHCTaHTBI MIa3MOXMMUYECKUX PEaKLHi IS

UFE SABJIAFOTCA OIC€HOYHBIMH U B3ATbI U3 pa60T

[1].

F+F+M- Fo+M (11)
e+b; F7+F (12)
e+UFZ - UF, +F, (13)
e+UFZ+M - UF; +M (14)
F~+UF. - UFZ;+F (15)
UFZ+UF; - 2*UF, (16)

UFZ + UF; +M -
UF; + UF5 +F+M (17)
UF; +F~ +M -
UF;+F +M (18)
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YucaenHple pacdeTbl H Pe3yJabTaThl
IKCHEePHMEHTA

Cucrema ypaBHEHHIA OMMCAaHHOW MaTema-
TUUYECKOH Mojenu pelianach 4ucieHHo. Jlns
COTJIacOBaHMs C AKCIEPUMEHTAIBHBIMHU YCIIO-
BUSIMU TI0 HCCJICIOBAHHUIO TUIa3Mbl 30HJOBBIM
METOJIOM B TIPEJICTABJIEHHBIX pacueTax JaBjie-
mme UFg npunsto pasusim 20 Topp, morox
TEIOBLIX HeliTpoHoB Mensercs ot 3*10" 1o
1.5* 10" neitrpon cmc™ .

Pemenne 3amaum 0 HaxXOXKJEHHUH OCHOB-
HBIX XapaKTepPUCTHK HEPaBHOBECHOW SJEpHO —
B030Y>KJaeMOM I1a3Mbl €CTECTBEHHO HAYMHATh
C aHaJM3a pacripesiesleHHii MPOIYKTOB SSPHbBIX
peakuuii U 00pa3yeMbIX MMM JJIEKTPOHOB MO
SHEPTHSM.

KonnuecTBeHHOe ompeneneHue  10Id
PEKOMOMHAIIMOHHOTO  MOTOKA MAYLIero Ha
ypoBHe ¢ N=3, TpeOyeT peLIeHus] CUCTEMbI He-
JUHEUWHBIX U depeHIMATBHBIX  YPaBHEHHIA

BHUA!

Ny _ , :
? = kamm Nm =+ Sm (19

¢ yuerom ®PDD. 3necep 3aBucsIKe OT mnepe-
MEHHBIX M [apaMeTpoB MoAeidn Kodpdu-

uveHtel k. ¢

- XapaKTepu3yeT CKOpOCTH

CTOJIKHOBUTEJIbHBIX M PaMAllMOHHBIX TMpeBpa-
mennit m — ', ueHsl 8, - NpeACTaBIAIOT
co0O# MOTOKK B COCTOSIHMM M, 00YCIIOBIICHHbBIE
HaJIMYMEM MOJIOKHUTEIbHBIX HCTOYHHUKOB.
[TockobKy MJIOTHOCTH paccMarpHBae-
MO TMUIa3Mbl JIOCTATOYHA BBICOKA, CHCTEMa
ypaBHEHHH [Jisl HaCeJeHHOCTeN BO30YKIEHHBIX
ypoBHei resusi Oblia JOMOJNHEHa MpoLeccaMu
TYLIEHHS B PEaKUMAX ACCONMATHBHOW HOHWH-
3allMHM, a TaKKe repeaade Bo30YKICHHUS MEXIY
YPOBHSIMU C OJJMHAKOBBIM TJIABHBIM KBAHTOBBIM
YHCJIOM. Cucrema ypaBuenuit (1-18), no-

MOJIHEHHAasA YpaBHCHHUEM COXPaHCHUS 3apsaaa

UF; + UF + F~ 4+n,=UF}]  (20)

pelianack 4MciIeHHbIM MeTosoM ['mpa s ke-
CTKHX cucTeM [4].

Janee, B BUIY TOTO, YTO 30HIOBbIC U3Me-
peHHUsl TPOBOJMIUCE B TEUEHUHM 2-3 4acoB, MO-

JjlaraéM, 4YTO B pacCMaTpuBacMbIX YCJIIOBUAX
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KoHuenTparms rekcagropuma ypana UFg B
¢dopmyie (3) paBHa HCXOAHOMY COMIEPIKAHHIO.

B rtabnuue 1 npexacraBieHsl pesyJib-
TaThl PACYETOB VIS YCIOBHH MPOBOIMUMBIX JKC-

MEPUMEHTOB T10 30HOBOH TUAarHOCTHKE UFE

Ta6nuua 1 KoHueHTpauys KOMIOHEHT I1a3Mbl
rexcapropuaa ypana, cmM”

Ne UF; UF, |[UF; [F~
5.9¢10° [2.6*10|2.6*10%2.1*1¢F ©4.2*10*

F F, UFs |UF,
7.7*10" |7.7*10'° |3.9*104.0*10°

Kak cnenyer vz TabnMibl, OCHOBHBIM OTpHULA-
TeJIbHBIM HOHOM B IaHHOW CMECH SBJISIETCS] HOH
UF,. . Ero koHUEeHTpaLusl paBHa KOHLEHTPaLUK
UF; (c TouHocTblo 10 mstoro 3uaka). Co-
nepxanve UF; onpenensercs woHuzauuei
rubenpl0 B peakuusaX peKkoMOMHAIMU C
UF,. KoHueHTpauusi 3J€KTPOHOB HEBeJIMKa.
Pesynbprarel pacueToB MokasblBarOT, YTO OTHO-
LIeHHE KOHLIEHTPALMU 3JIEKTPOHOB K CyMMap-
HOWM KOHLIEHTpALMU OTpULATESbHBIX MOHOB CO-
ctaBnser Benuumny mopsaka 10%. U3 pacuera
clielyeT TaKKe, YTO KOHLIEHTpaLMs JIeKTPOHOB
onpezaenseTcss WOHM3ALMeH W TMpUIMNaHWEeM K
MOJIeKyJ1aM UFE .

JlaHHbBIE 4YHCIEHHOro cyeta O TOM, YTO
KOHLEHTpaLMs OTPHULIATEIbHBIX HOHOB HAa MHO-
ro Oosbllle KOHLEHTPALMH 3JIEKTPOHOB, COOT-
BETCTBYET BBIBOAAM, CAETaHHBIM M3 aHajiu3a
BAX. J[anee, koHueHTpauuss N- MPONOPLIMO-
HaJIbHA KOPHIO KBaJApaTHOMY nni)]:u.ocm MOTO-
Ka TeIUIOBBbIX HEUTPOHOB, T.e [ , KOHLIEH-
TpaLys 3JIEKTPOHOB MPOMOPLIMOHATIbHA MTOTOKY,

1.6 J®. CaenoBarensHo, ¢ poctoM @D, Ne,pacTer

- )
ObICTpeE, YeM i, U T, CTAHOBHTHCS CpPaB-

HHAMOM C T

CpaBHEHHE pacyeTHBIX W DKCIEpUMEH-
TaJbHbIX 3HAYEHUNA KOHLEHTPALM MOJI0KHU-
TEJILHBIX UOHOB UF: , BBIUACIIEHHBIX U3 BAX
no meroaukam [2]. TTokasanu 4To SKCrepUMeH-
TaJlbHbIe M pACUETHBIC 3HAYCHHWs KOHILIEHTpa-
it UF, HaxopaTcs B yJOBIETBOPHTENLHOM
coryiacui. Beumy TOro, 4to mpu Majibix ypoB-
HX MoiHocTH peakTopa (100, 500kBTt) n-u-
>> neue.

BriBoabl

Pazpaborana kuHeTHueckas MoJeNb T1a3-
mbl UF6 1 npoBeneH 4MCIEHHbI pacdyeT MOH-
HOTO cocTaBa Iuia3Mbl. M3 pe3ynbTaTtoB pacue-
TOB CJIEyeT, YTO OCHOBHBIMH MOJIOKUTEIIbHbI-
MU WoHamu sBisitotcs wMoHel UF6+  otpuna-
tenbHbIMA  UF6- oTHOIIEHWE KOHICHTpalUK
9JIEKTPOHOB K CYMMAapHOW KOHLEHTPaLWH OT-
pHLIATENIEHBIX HOHOB COCTABIISIET BEJIMUYMHY T1O-
psanka 10-4 nns ypaBHenuiit mouiHoctr 100 m
500 kBT, 1.e. KoHuentpauus ne onpeaensercs
CKOPOCTSIMM MOHM3ALUK U MIPUIIUNAHUS K MOJIe-
kynam UF6. KOHLleiI]:p.ﬂ.L\I/IH UF6+ u UFG6-
npornopuuoHanpHa [ ® , 9JIeKTpoHOB - [ID.
KoHueHTpauus monoKuTeabHbIX WOHOB, OMpe-
JielIeHHass W3 SKCIEPUMEHTAIbHBIX 30HJIOBBIX
XapaKTepUCTUK YIOBJIETBOPUTEILHO COTJacy-
eTcs C pacueToM.

Wnrepriperaumss BAX paznuuHbiMH Me-
TOJJaMH TI03BOJIMIIA BIIEPBbIE OMPENEIUTh KO-
s duiments! 1uddy3un (MOIABUKHOCTH) HOHOB

B IU1a3Me rekcagropuiaa ypaHa, oOpa3oBaHHON

B LICHTpE AKTUBHOM 30HBI peakKkTopa.

JIurepatypa: [1.] RN.Compton, On formation of positive and negative ions in gaseUF., The Jounal of
Chemical Physics,Vol.66,Number 10, pp4478-4424; Davis R.N., Davis J.F., Sohneider RT. Nuclear pump-
ing lasers,induced by pulsed reactors// Trans. ANRercl.Soc.-1976.-Vol. 23.-P.520-52[8.] Iuumpuesckuii
B.A..E.M.Bounog , Temenvoaym C /. IlpumeHeHue recaTopua ypaHa B siI€pPHbIX IHEPreTHYECKUX YCTaHOBKAX
JIAtomuas sneprus.-1970.9.29, Ne.4.- C.45-52. ;[4] R. Bektursunova , S Kunakov Singular Perturbation
Model of Electric Probe in Slightly lonised Plasmaish Negative lons.// Plasma Physics Reports 2991-
21c. ;[5.] P. Bexmypcyrnosa, C. Kynaxoe MeTOMbl CHHTYJIIPHBIX BO3MYILECHHI B 100 HOHW30BAHHOM IIa3Me ¢
oTpuu@arebHbiMu noHaMu. // dusuka [Tnazmer.1999.-T.25Ne10.-C.1-5.; [6.] Thom K. and Schneider RT. Mea-
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surements methods for fission fragment generateshmds// Nuclear Pumped Gas. Lasers, AIAA Jourga21
Vol.10.-P.400-406.
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TFEKCA®TOPU YPAHHBIH KHHETUKACBI KACUETTEPI'E TO3AHJAbBIK KOMITOHEHTTIHIH
CAJIBIMbI
C.K. Kynakos

I'ekcadropun ypaHHBIH KHHETHKAchl JKOHE OSKCHEPUMEHTBIH CaJlbIMbl KAaCHMETTepre TO3aHIbIK
KOMITOHEHTIHIH CaJIbIMbl OYPbIH YChIHBUIFAH pPeaKMsIIApPHBIH HETi3iHAE 3epTTENTeH.
JKyiiene ambICTBIK PETiHIH KanblmTacybl OaiiKalFaH >KOHE OHBIH CHMATTay LIamMachl aHblKTasFaH. COHbIMEH
KaTap KUHETHKAJIbIK PEaKLUMSICHBIHKOHLEHTPALMA MEH JHEprusl KoHe TEHJAEYIiH KyiliHe OepeTiH casbIMBbl
€cenTelreH.

KINETICSOF HEXAFLUORIDE URANIUM
S.K. Kunakov

The kinetic investigation of high pressure gasdoesafluoride uranium induced by nuclear fragmestthe
essential part of the complex program of compleogpam directed to the solution of effective direaergy
transformation of nuclear energy in to others. Thiretic of UR, plasma, created in the active zone of the sta-
tionary nuclear reactor, has some specific featurethe list of these features in particular oaes undivided
and might be enumerated as follows : unavailabdit§irst hand contact with the experimental set;essity of
the distant manipulation to manage the experimesgtabe the reason of the induced radiation, wiriakes the
hardware of the experimental set the one usersetersible structural changes in measuring insténmndiag-
nostic devices caused by strong radiation figtikic properties and chemical aggression of oabimaterials
.Up to this work many methodical questions were neaealed and were not investigated and theserksma
mainly should be regarded to probe diagnosticoftical interpretation of the probe charactersstar weakly
ionized plasma, containing negative ions). Takimg firguments into the consideration the probendistics is
the subject of the laborious theoretical and expental investigations of the elementary prossea$ésh im-
possible to be studied at once and actualityisfitivestigation is very vital up to nowadays.

49 Buin.11, T. 1, 2009



