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ANPPY3ZNOHHBIE ®UJIBTPBI U30TOITIOB BOJAOPOJA

Anekcanap O. BOJ‘IKOBI, Buxrop A. FOJ‘IBI_IOBZ

JloHenkuii HalMOHAIBHBINA TEXHUYECKUN YHUBEPCUTET
lafv@fizmet.dgtu.donetsk.ua, “goltsov@physics.dgtu.donetsk.ua

BrienieHre CBEpXYUCTOTO BOJOPOAA U3 BOJOPOJCOEPIKAIINX Ta30BbIX CMECEH C IMMOMOIIBIO
MeMOpaH (audy3uOHHBIX (UIBTPOB) WHTEHCHUBHO H3Yy4alloCh BO BTOpOM moyioBuHE XX BeKa U
MOJTYYHJIO Ha3BaHHUE «BOJIOPOJHAs MeMOpaHHasi TexHojorus» [1]. Bogoponnas memOpaHHast Tex-
HOJIOTHS MO3BOJISIET PELIaTh pa3InyHble HAyYHbIE, TEXHUUECKHE U TEXHOJIOTHUECKHE 3aIauH.

[Ipu KOHCTPYHPOBAHUU U M3TOTOBJIICHUH ANNapaToB TU(PPY3HOHHON OUUCTKH KOHCTPYKTOPHI
Y M3TOTOBUTENNM HEM30EKHO CTAJIKUBAIOTCA C MpoOjIeMaMHu MaTepHaloBeIYeCKOr0 U CBAPOYHOTO
xapakrepa. B mud¢y3noHHbIX anmaparax NPUXOIUTCS UMETh JeNI0 KaK MUHUMYM C JBYMs pa3ind-
HBIMH KJIACCaMHU MaTepHajioB: MEMOpPaHHBIMU M KOHCTPYKIIMOHHBIMU. J[ocTaTouHO XOpoIlo paspa-
OOTaHHBIMHM M W3YYEHHBIMHU SBIISIOTCS MEeMOpaHHbIE MaTepuanbl. KOHCTpYKIIMOHHBIE MaTepHaIbl
JIOJKHBI OBITH XOPOIIO COBMECTHMBI ¢ MEMOpPAHHBIMU CIUIABAMH MO TEPMHUUYECKOMY PACHIUPEHUIO,
NIEKTPOXUMUYECKOMY MOTEHIIMATY, OTCYTCTBUIO KOHTAKTHOTO TJIABJICHUSI U MHOTUM JIPYTHM TIpH-
3HaKaM. BakHo Taxoke YTOOBI ATH CIIJIaBbl UMEJIN CXOJIHbIE LIUKIIBI TEPMOOOPAOOTKH.

Hcnonp3oBanue nu¢y3uoHHBIX (QUIBTPOB JUIS BBIICICHUS BOJIOPOJA M3 Ta30BBIX CMeEcEil
OCHOBAHO Ha CIOCOOHOCTH METAUIMYECKMX MEMOpPaH M3 CIUIAaBOB MaJlIaAus W30upaTeabHO (UIIhb-
TPOBaTh U30TOIBI BOJIOPO/Ia HA AaTOMHOM yYpOBHE. MeMOpaHbl MOT'YT OBbITh BBIIIOJIHEHBI JINOO B BUJIE
TOHKOH (hOJIbTH, TMO0 B BHJIE€ TOHKOCTEHHOH TPYOKH.

B noknane 06001ieH OnbIT paboThl O U3TOTOBJICHUIO M HKCILUTyaTalldd anmnapaToB A Tud-
(y3MOHHON OYMCTKH M30TONOB Bojopoaa. [IpuHiunuansHo anmnapat s 1ud@y3uoHHON OYUCTKU
BOJIOPOJIa COCTOUT M3 KOpIyca, B KOTOpPOM pacrosiokeH auddy3nonnsiii snement. [lonaua Bomo-
policoepKaluil ra30BO CMECH U OTBOJ OYHUIIIEHHOTO BOJOPO/Ia OCYIIECTBISIOT 110 COOTBETCTBY-
romuM kaHanaMm. Kopryc muddy3noHHOTO (GUiIbTpa MENecooO0pa3sHO H3rOTaBIMBATh W3 CTAIH
X18H10T. Beibop sToro marepuaia oObICHICTCS XOPOUTUMH MEXaHUYECKUMHU U Ta301uddy3non-
HBIMU CBOWCTBaMH Ipu paboTte B Bogopozae. Kopmyc nuddy3noHHOro ¢GuibTpa MOMENIAIOT B
HarpeBaTeIbHYIO IIeUYb TAKUM 00pa3oM, YTOOBI (PUIIBTPYIOIIMI 3JIEMEHT HaXOAUJICS B U30TepMUYe-
CKOH 30He€.

OCHOBHBIM (DYHKITHOHAJIBHBIM KOMITOHEHTOM (uibTpa sBiseTcs Tud@y3noHHBIA SJIEMEHT.
Ero usrorosnenue TpedyeT yueTa MHOTHX (PU3MKO-MEXaHHUECKUX CBOWCTB MCHOJIB3YEMbIX CTaeh
U CILJIaBOB, a TaKXe TEXHOJIOIMYECKUX MPUEMOB paboThl ¢ HUMU. B paboTe paccMOTpeHbI BOIIPOCHI
usrorosneHust Auddy3noHHOrO 3MeMeHTa TpyouaToro tumna. B stom ciydae ¢unbTpyrommii sme-
MEHT MpeJCTaBIAeT OO0 TOHKOCTEHHYIO TPYOKYy M3 CIljlaBa Majula/ivis, BMOHTHUPOBAHHYIO B KOJ-
JEKTOP.

[TpuBeneHbl pe3yabTaThl UCTIBITAHUN UG Y3MOHHBIX QUIBTPOB MO OYUCTKU U30TOMOB BOJO-
pona (npotust u aewrepusi). [Ipou3BOANTENBHOCTh anmnapara ONPEIENAeTCs TEMIEPATYpPOH MeM-
OpaHbl U 1aBIEHUEM T'a30BOM CMecCH, II0JjaBaeMoil Ha BXoA. B ontuManbHOM pexume paboThl (TeM-
neparypa 500°C u pasnenun 0,1 MIla) npon3BoaUTENBHOCTD O NPOTHIO B 1,5 pa3a BhIlIE MPOU3-
BOJIUTEIIBHOCTH IO ICHUTEPHIO.

Macc-CreKTpOMETPUYECKUM METOJIOM OIpeNessics COCTaB Ta3a Ha BXOJHOW W BBIXOIHOMU
cTopoHe MeMOpanbl. UucToTa MmoiydaemMoro Bojopona He xyxke 99,9995%. duddy3noHHbIiH
(GbUIBTp OUHUIIAET BOAOPOJ OT IpUMece 10 YPOBHS (POHOBBIX 3HAYCHHIA.
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HYDROGEN ISOTOPE DIFFUSION FILTERS
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Ultra-pure hydrogen secretion from the hydric gas mixtures with the membrane (diffusion fil-
ters) help was strongly studied in the second half of the XX century and was called “hydrogen
membrane technology” [1]. Hydrogen membrane technology allows solving of different scientific,
technical and technological tasks.

Under diffusion refinement devices design and production designers and manufacturers are
inevitably faced with the problems of material authority and welding character. In diffusion devices
happens to have to do with two different material classes at the minimum: membranous and con-
structional. Sufficiently developed and studied are membranous materials. Constructional materials
must be well compatible with membranous alloy by thermal expansion, electrochemical potential,
lack of contact melting and other characteristics. It is also important for this alloys to have similar
thermal treatment cycles.

Diffusion filters usage for the hydrogen secretion from the gas mixture is based on the metal-
lic membranes of palladium alloys ability selectively filter hydrogen isotopes on atomic level.
Membranes can be implemented in the form of thin foil or in the form of thin-walled tube.

Experience in production and operation hydrogen isotopes diffusion refinement devices is
summarized in the report. Fundamentally hydrogen refinement device consists of case with diffu-
sion element. Hydric gas mixture feeding and refined hydrogen tap are carried out by appropriate
channels. It is rational to make diffusion filter case from steel X18H10T. Such material selection is
explained in good mechanical and gas-diffusion qualities at the hydrogen work. Diffusion filter case
is put in the heating furnace in such way that the filter element will be in the isothermal zone.

Primary functional component of the filter is the diffusion element. It's production requires
taking into account many physico-mechanical properties of the steels and alloys used and also tech-
nological methods of work with them. Questions of tube type diffusion element production are con-
sidered in the research. In this case filtering element represents thin-walled tube from the palladium
alloy built-in in the manifold.

Test results of the diffusion filters of hydrogen isotopes refinement (protium and heavy hy-
drogen) are listed. Device productivity is determined by the membrane temperature and input gas
mixture pressure. In the optimum operating mode (temperature 500°C and pressure 0,1 MPa)
productivity by protium is in 1,5 time higher than productivity by heavy hydrogen.

Mass-spectrometer method was used in determining gas content on input and output mem-
brane side. Purity of the derivable hydrogen is not worse than 99,9995%. Diffusion filter refines
hydrogen from admixtures to the level of background values.
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