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OBTAINING THE APPROXIMATING DEPENDENCE OF THE DESUBLIMATION
RATE OF URANIUM HEXAFLUORIDE ON TIME, THE THICKNESS OF THE
TANK WALL AND ITS THERMAL PROPERTIES
M.V. Verlinskii!, A.A. Orlovi, R.V. Malyugin?
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2Tyumen Branch of SurgutNIPIneft PJSC Surgutneftegaz

Annotation. This article presents the results of numerical simulation of the desublimation
process of uranium hexafluoride in a vertical tank with smooth inner walls, determination of
the effect of the wall thickness and its thermophysical parameters on the desublimation rate.

[IpoBogumass  MoAepHH3AIMs  Pa3IEIUTEILHOTO  OOOPYJOBAHHS  COMPOBOXKIACTCS
YBEJIMYEHUEM  Pa3Je/IUTENbHBIX MOIIHOCTEM NpeanpusTuid ¥ HArpy3ku Ha I1exa
KOHICHCAIIMOHHO-UCTIAPUTEIHHBIX YCTAHOBOK, B KOTOPBIX MpoucxoauT necyomumanus UFs. B
CBS3M C JTUM HPUOOpENH aKTyaJllbHOCTh pabOThl, HANpaBiCHHbIE HAa HCCIEIOBAHHE U
uHTeHcHuuKanuioo mnpouecca jgecyonmumanuu  UFs, mpoekTrpoBaHWE — KOJJIEKTOPOB
necyonumanuu UFe MOBbIIEHHONM TPOU3BOJUTENLHOCTH U COBEPILIEHCTBOBAHHE KOHCTPYKLIUU
€MKOCTEH.

Hawnbosiee mepcrieKTUBHBIM CIIOCOOOM pelieHusi MOJ00HOTO poaa 3aaad  SBISETCA
UCIOJIb30BaHNE MAaTEMaTHYECKOTO MOJICTMPOBAHMS HECTAIIMOHAPHBIX MPOIECCOB TEIIO- U
MaccooOMeHa, mpoTtekatomux npu naecyomumanuu UFe, MOCKOIBKY 3KCIIEPUMEHTATbHBIN
MOJIXOJT IOPOT U 3aHUMAaeT MHOTO BpEMEHHU.

[lenbto qaHHON pabOTHI SIBISIETCSA MCCIIEA0BAHNE BIUSHUS TONIIUHBI CTEHKH €MKOCTH U €€
TerI0(QU3NIECKUX TapaMeTPOB Ha JHHAMHUKY U3MEHEHHUs Macchl necyomumupoBanHoro UFs B
€MKOCTH, a TaK)Ke MOJTYICHHE alpPOKCUMUPYIONINX 3aBUCUMOCTEH CKOPOCTH JAeCyOIuMaIuu
UF6 oT yKa3aHHBIX BEJTUYHH.
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Jlnst pacueTa qUHAMUKH 3arl0THEHUs ecyonumupoBanHbiM UFs BepTHKanbHOM MOTpYKHOM
eMkocTH 6e3 opebpenus oobemMoM 1 M3 ncronb3oBanack MaTeMaTuueckas Mojens [1].

Jns  monmydeHHs — anmpOKCUMHPYIOIUX — 3aBHCUMOCTEH  CKOPOCTH  JIeCyOMMaIiuu
razoobpasHoro UFs oT BpeMmeHH, TONIIMHBI CTEHKH €MKOCTHM M ee KoddduuueHTta
TEMIIEPaTyPOIIPOBOAHOCTH  HCIIOJB30BAJICS METOJ HAaWMEHBIIUX KBAJIpaToB, IIHPOKO
NPUMEHSEMBI Kak B CTaTUCTHKE, TaK W Ui YCTaHOBJICHHS Kod()(PHUIIMEHTOB
anmMpPOKCUMHUPYIONTNX QyHKIUH [2].

CkopocTh ecyOMMaiy — 3TO KOJUYECTBO JiecyOaumara, o0pas3yrouierocs 3a eAUHUILY
BpPEMECHU:

dM
T

B pesynpraTe ObL1a OMyUYeHa aMPOKCUMHPYIOIAst 3aBUCUMOCTh CKOPOCTH JeCYOIMMaIiin

OT BPEMEHHU, TOJIIUHBI CTCHKH EMKOCTH, €€ KO3 PHIIMEHTA TEMITEPATYPOTIPOBOIHOCTH:
v(h,a,t) = (138 -t7%60717 4 5 66 - =046 — 128473 - h + 1,84) - 107

IJIe V — CKOPOCTh JAeCyONuMaIuu [Kr/c], h — TONImMHA CTEHKH eMKOCTH [M], a — ko durment

TeMIIepaTypOIPOBOHOCTH [M?/c], t — Bpems [c].

B pe3ynbpTaTe mpoBeneHHBIX HCCIEAOBAHUN YCTAHOBIICHO, YTO BIHMSIHUE TOJIIUHBI CTEHKU
€MKOCTH H €€ TeIUIOPU3NIECKUX CBOWCTB CKa3bIBaCTCS TOJNBKO HAa HAYAIBHOM JTare
3aMOHEHUST E€MKOCTH, TIOCJ€ Yero OCHOBHBIM (DaKTOpOM, BIHSIOIMIMM Ha CKOPOCTh
necyomumanun  UFe, sBIseTcs TOMIMMHA CJIOA  JIeCyOJiMMara W €ro  TePMHUYECKOe
COTPOTHBIICHUE.
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PRODUCTION AND PROPERTIES OF CHROMIUM NITRIDES
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Annotation. The preparation of refractory nitrides in the air under the conditions of thermal
explosions of aluminium nanopowder mixtures with metal oxides presents practical interest
both for materials science and for the theory of the reactivity of air at high temperatures. This
synthesis is the least energy-intensive, and it does not require complicated equipment. Only the
heating of the initialcharge is necessary for synthesis, then rhe process proceeds spontaneously.
The main aim of the research is to determine experimentally compositions of combustion
products of aluminum nanopowder mixtures with chromium (Ill) oxide from 5:1 to 5:5 in the
air, to substantiate theoretically the stabilization of chromium nitrides in the air. Method: x-
ray analysis (diffractometer Difrey-401).

Cpenu Bcex HUTPHUIIOB METAUIOB HUTPHUIBI XpOMa SIBIIAIOTCS HamOoJjiee CTOMKHMU K
OKHCIICHHIO, 00JIaal0T TMOJYPOBOAHUKOBBIMUA CBOMCTBAMH, MOKPBITHS M3 HUX 00JIaAaioT
MOBBIIIEHHOW M3HOCOCTOMKOCTHIO, M 3TH CBOMCTBA HAIIUIA MPUMEHEHHE B MPOU3BOJCTBE
H3HOCOCTOI>1KHX pemymnx I/IHCprMGHTOB U H3roToBJICHUU B.HGKTpO,Z[OB COJIMOHOB —
AJICKTPOXUMHYECKUX TPUOOPOB, TMPETHA3HAUYCHHBIX IS M3MEPEHHWH BeEChbMa MaJbIX
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