HOBBIE CBEPXITPOBOJSAINUE MATEPHAJIBI: OT OTKPBITUS K
NPUMEHEHUIO. U.M. Ao6moxanoB, A.C. HamnueBa, E.A. 3yb6ok, /[.H. Paxkos,
IO.H. benorenona, I1.B. KonoBajios, E.B. KoroBa, M.B. AnekceeB (AO «BHUUHM», r.
MockBa) — BOITPOCHI ATOMHOM HAYKU U TEXHUKU. CEP. MATEPUAJIOBEJAEHUE U
HOBBIE MATEPHAJIBL. 2017. BBITI. 2(89). C. 6-14.

B cmamve codepoicumes 0030p nO  HEOAGHO OMKPLINOMY KIACCY HOBbIX CEEPXNPOBOOSUYUX
MAMeEPUAno8 — JHCeNe30CO0ePHCAUM COCOUHEHUAM — NHUKMUOAM Jicefle3d U cereHudy oicenesd.
IIpusoosimcs ceedenusi 00 ucmMopuyu OMKPLIMUSL, XUMULECKUX COCMABAX, MEXHOL02UX U320MOBIEHUs
ONIUHHOMEPHBIX NPOBOOHUKOS U O CEOUCMBAX IMUX NPOGOOHUKOS. TIoKa3anbl 603MOJICHbIE OCHOBHBIE
cghepol ux npumenenus (puc. — 2, mabn. — 0, cnucox aumepamypor — 17 nHass.).

KiroueBple c0Ba: CBEPXNPOBOASAIIME MaTepHalibl, IKEJIE30COIEpXKallhie CBEPXIPOBOIHUKH,
MHUKTHIBI, CEICHUIIBI, TOPOIIOK B TPyOE, M3rOTOBJICHHE MPOBOIOB.

NEW  SUPERCONDUCTING MATERIALS: FROM DISCOVERY TO
APPLICATION. I.M. Abdyukhanov, A.S. Tsapleva, E.A. Zubok, D.N. Rakov,
Yu.N. Belotelova, P.V. Konovalov, E.V. Kotova, M.V. Alekseev (JSC «VNIINM»,
Moscow) — PAST «MATERIALS TECHNOLOGY AND NEW MATERIALS» SERIES.
2017. ED. 2(89). P. 6-14.

The recently discovered class of iron-based superconducting materials (pnictides and selenides of
iron) is reviewed. The information about discovery, chemical compositions, properties and technology
of long-length wire manufacturing is given. The main potential applications are shown (fig. — 2,
tables — 0, references — 17).

Keywords: superconducting materials, iron-based superconductors, pnictides, selenides, powder-in-
tube, wire manufacturing, high-field magnets.




CBEPXITPOBO/ISIHNIME MATEPHAJIBI HA OCHOBE /IUBOPUJIA MAI'HUSL.
N.M. Abawxanos., /I.H. Pakos, A.C. IlanieBa, F0.H. Bbexnorenosa, I1.B. KonoBaJios,
E.B. KoroBa (AO «BHUMHM», r. MockBa) — BOIIPOCBI ATOMHOW HAVYKH
N TEXHHUKHW. CEP. MATEPUAJIOBEJIEHME W HOBBIE MATEPUAJIBL. 2017.
BBIII. 2(89). C. 15-24.

B cmamve codepocumces 0630p xapaxkmepucmux OmMHOCUMENbHO H06020 (omkpwvim ¢ 2001 200y)
€8epxXNPoBOOHUKA — Oubopuda macnusi. Ilpueooamces ceedenus 00 ucmopuu OmKpPbLIMUs, MEeXHOIOSUSX
U320MOGAEHUSL OTUHHOMEPHBIX NPOBOOHUKOS U O CEOUCMBAX dIMUX NPO8OOHUK08. Tlokazanvl ocHogHble
cpepwi ux npumenenus (puc. — 3, maba. — 1, cnucox numepamypot — 22 naszs.).

KitoueBbie ci0Ba: CBEpXIPOBOMAILINE MaTepHaibl, AHOOPHA Maraus, MOPOIIOK B TpyoOe,
W3TOTOBJICHNE TIPOBOTHUKOB, BOAOPOIHAS SHEPTETHKA.

SUPERCONDUCTING MATERIALS BASED ON MAGNESIUM DIBORIDE.
I.M. Abdyukhanov, D.N. Rakov, A.S. Tsapleva, Yu.N. Belotelova, P.V. Konovalov,
E.V. Kotova (JSC «VNIINM», Moscow) — PAST «MATERIALS TECHNOLOGY AND
NEW MATERIALS» SERIES. 2017. ED. 2(89). P. 15-24.

The main features of discovered in 2001 magnesium diboride superconductor are reviewed. The
information about discovery, properties and technology of long-length wire manufacturing is given.
The main application areas are shown (fig. — 3, tables — 1, references — 22).

Keywords: superconducting materials, magnesium diboride, powder-in-tube, wire manufacturing,
hydrogen energy.




NCITOJIb3OBAHUE PE3YJIbTATOB BHYTPEHHEI'O KOHTPOJISI KAYUECTBA
U3MEPEHUIAI B YPABHEHHUM HWHBEHTAPU3AIIMOHHOM PA3HMIIbI IIPHU
YYETE U KOHTPOJIE AJEPHBIX MATEPUAJIOB. B.b. I'opuikos, JI.A. Kapniok,
M.A. Wmoxuna, U.M. MakcumoBa (AO «BHUHUHM», r. Mocksa) — BOIIPOCHI
ATOMHONU HAYKM U TEXHUKW. CEP. MATEPUAJIOBEJEHUE W HOBBIE
MATEPUAIJIBL. 2017. BBIII. 2(89). C. 25-30.

B 6onvwuncmee opeanuzayui I'ockopnopayuu «Pocamomy @ynxyuonupyem cucmema yuéma u
KOHmpoJa sdepHblx mamepuanos (M), ocnoeannas na usmepenusx HAM npu nepuoouueckux
ungenmapusayusax. Ilpu smom oyenusaemcs 3HAUUMOCHb UHGEHMAPUIAYUOHHOU pDASHUYBL, OJf
KOMOPOU NPUSHAKOM GHOMANUU SAGIAEMCS MPeXKpamHoe npegvliierue cpeone2o Keaopamuieckoco
OomKIoHeHUs pe3ynomamos usmepernus AM. Oyenxa yka3aHHOU Xapakmepucmuky Omaudaemcs om
CMAaHOaPMHO20 ANCOPUMMA, PEAnU3yemMo2o npu ammecmayuy MemooOux uMepeHull, NPUMeHaembix
makoice 8 yeasax yuema u Konmpons AM.

B oaunou pabome npednosicen ancopumm OyeHKU CcpeoHe20 KeAOpaAMmuuecKko20 OMKIOHEeHUs
pesynvmamog usmepenus AAM no pesynemamam eHympenne20 KOHmMpoas Kavecmea usmepenuu. Taxoi
NnOOX00 NO360JUM UCKIIOYUMb HEO0OX0OUMOCHb CHEYUATbHOU ammecmayuu Memoouxku O0BOUHO2O0
HA3HAYEHUsl C Yeablo OYEHKU KE8AOpAmu4eckoe0 OMKIOHEeHUsl pe3yavmamos usmepenus HM,
HeoOXo0uMoU 015l OanbHeuue20 aHanUu3a ypagHenus UHEeHMAPU3IAYUOHHOU PA3HOCMU HA NpeomMem
Hanuyusa npusHakoe anomanuu (puc. — 1, mabn. — 0, cnucox rumepamypet — 3 Hass.).

KiroueBrsle cioBa: ypaBHEHHE WHBEHTAapU3allMOHHON pa3HUIBI, Y4YeT M KOHTPOJb SACPHBIX
MaTEpPUANOB, ATTECTALMs METOJUK U3MEPEHNH, BHYTPEHHUI KOHTPOJIb KaueCTBA H3MEPEHUIA.

QUALITY CONTROL OF MEASUREMENTS USAGE TO ANALYZE INVENTORY
DIFFERENCE EQUATION DURING ACCOUNTING AND CONTROL OF
NUCLEAR MATERIAL. V.B. Gorshkov, L.A. Karpyuk, M.A. llyukhina, 1.M.
Maksimova (JSC «VNIINM», Moscow) — PAST «MATERIALS TECHNOLOGY AND
NEW MATERIALS» SERIES. 2017. ED. 2(89). P. 25-30.

Material Control & Accounting System has been introduced into Rosatom companies. This system is
based on nuclear material measurements at periodic inventory. Anomaly sign at nuclear material
control is threefold excess of calculated by nuclear material measurements standard deviation.
Algorithm of this value estimation differs from convergence characteristic evaluation at standard
methods attestation procedure.

Based on quality control of measurements results algorithm of standard deviation estimation for
Material Control & Accounting System has been suggested. This algorithm allows to avoid special
attestation procedure for dual use methods in order to evaluate standard deviation used at inventory
difference equation analyzes (fig. — 1, tables — 0, references — 3).

Keywords: inventory difference equation, Material Control & Accounting System, methods attestation
procedure, quality control of measurements.




MNEPCIIEKTUBBI HNCITOJIb30BAHUA MATHHUU-KAJTUA-®OCPATHOM
MATPULBbI JJIA OTBEPXKIEHUA KUIAKUX PAAUOAKTUBHBIX OTXO/OB.
C.A. KyaukoBa, C.E. Bunokypos, B.®. MscoenoB (PI'BYH HMHCTHTYT reoXuMuH H
aHajguruyeckoit xumuu um. B.M. Bepuagckoro PAH, r. Mocksa) — BOIIPOCHI
ATOMHOI HAYKMU W TEXHUKWU. CEP. MATEPUAJIOBEJEHUE W HOBLIE
MATEPHAIJIBIL. 2017. BBIII. 2(89). C. 32-39.

Cunmesuposanvl  00pasyvbl KOMNAYHOO8 HA OCHOB8E HUKOMEMNEPAMYPHOU MUHEPATIONOO0OHOU
MaeHui-kanui-gocghamuoti.  (MK®) mampuyvt  npu  omeepicoeHuu  umMumamopa — HCUOKUX
paouoakmusnvlx omxo006 (KPO) cpeonezo yposus axkmusnocmu (CAO), codepocawux uowsi
AMMOHUSL U JiceNe3d, a MaKdice a30mHyio u cepHyio kuciomul. M3yuenvl pazosvlii cocmas, cmpykmypa
u pacnpeoenenue no ¢azam komnonenmos CAO, a marxdce onpedeneHvl MexXaHUu4ecKas,
mepmMuyeckas, paouayuoHHas U SUOPOIUMUYECKAsl YCMOUYUBOCIb 00pa3yo8 8 COOMEEemCcmeun ¢
Oeticmgyrowumu - Hopmamuguvimu  mpedosanusimu. Ilokazano, umo MK® mampuya sensemcs
NePCReKMUBHbIM ~ MAMEPUANIoOM Ol NPOMbIULIEHHO20 omeepoicoenuss JKPO, 6 mom  uyucie
BbICOKOCONEBIX  AKMUHUOCOOEPIHCAWUX  OMXO008 CIONCHO20 Xumuueckoeo cocmasa (puc. — 2,
maobn. — 4, cnucox rumepamypot — 11 naszs.).

KiroueBsie cioBa: marHuii-kanuii-gocdarHas maTpuna, AIMMOOHUIN3AIMS, PAIHOAKTUBHBIE OTXOJIb,
LEe3UM, CTPOHLMM, aKTHHUABI, (Da30BBIA COCTaB, CTPYKTYpa, BBILIETAUYMBAHHUE, THAPOIUTHYECKAs

YCTOMUYUBOCTb, MEXAHUUYECKASI IPOYHOCTD, TEPMUYECKAST yCTOMYUBOCTD, paJUallUOHHAs CTOMKOCTb.

THE PERSPECTIVES OF MAGNESIUM POTASSIUM PHOSPHATE MATRIX
USE FOR CURING LIQUID RADIOACTIVE WASTE. S.A. Kulikova, S.E. Vinokurov,
B.F. Myasoedov (Vernadsky Institute of Geochemistry and Analytical Chemistry of
RAS, Moscow) — PAST «MATERIALS TECHNOLOGY AND NEW MATERIALS»
SERIES. 2017. ED. 2(89). P. 32-39.

The compound samples on the basis of a low-temperature mineral-like magnesium potassium
phosphate (MPP) matrix were synthesized upon solidification of simulator of liquid radioactive waste
(LRW) of intermediate-level activity (ILW), containing ammonium and iron ions, as well as nitric and
sulfuric acids. The phase composition, structure and distribution of ILW components in phases were
studied, and the mechanical, thermal, radiation and hydrolytic stability of the samples were
determined in accordance with the current regulatory requirements. It was shown that the MPP
matrix is promising material for industrial solidification of LRW, including high-salt actinide-
containing waste of complex chemical composition (fig. — 2, tables — 4, references — 11).

Keywords: magnesium potassium phosphate matrix, immobilization, radioactive waste, cesium,
strontium, actinides, phase composition, structure, leaching, hydrolytic stability, compressive strength,
thermal stability, radiation resistance.




OLIEHKA HAJEXHOCTU WMMOBWIN3ALIUN BEPWIJIMMCOIEPKAIIIUX
OTX010B B MOJUPUIIUPOBAHHBIX HEMEHTOBETOHHBIX CMECAX.
JLA. Kopoﬁel“mnkosl, A.A. CeMEHOBl, C.II. 3amcm12, H.B. q)I/IJII/IMOHOBaZ,
H.N. I_I_Innyﬂosl, C.E. Caﬁq)yszHOBal, WU.I. Jlecuna', A.B. .Jlm.yHOB1
(1AO «BHUMUHM», r. MockBa; 000 «3uka», MockoBckasi o0JacTb, r. JloOHs) —
BOITPOCBI ATOMHOM HAVKU U TEXHUKWU. CEP. MATEPUAJIOBEJEHUE U
HOBBIE MATEPUAJIBI. 2017. BBIIL. 2(89). C. 40-47.

ObocHosano npumenenue yemenmooemonHvix cmecell 07 C8A3bIBAHU bICOKOMOKCUUHO20 Depunius
npu ez2o 3axopoxenuu. Buinonnena oyenxa sgpgpexmusnocmu ummoobunruzayuu 6epunIIus 8 pasiuiHlx
yemenmobemonnvix cocmaeax. Ilokazanvl npeumyuecmea MoOUPUYUPOBAHHIX YeMeHMOOEemMOHHbIX
cmecell 6 cpasHenuu ¢ mpaouyuonnvimu (puc. — 3, maba. — 2, cnucok aumepamypot — 15 nass.).

KimroueBsle  cnoBa:  Oepwutuii,  uMMoOOWIM3alusi,  OCTOH,  IICMCHTOOCTOHHBIE  CMeECH,
OepriTuiicoaepKaIne OTX0AbI, CynepIuiacTu(hUKaTopsl, JOOABKH, ITOIHKAPOOKCHIATEIL.

CAPTURING OF BERILLIUM RESIDUES BY MODIFIED CONCRETE:
EVALUTAION OF RELIABILITY OF INCAPSULATION OF DANGEROUS
WASTES. D.A. Korobeynikov!, A.A. Semenov', S.P. Zaikin?, N.V. Filimonova?,
N.I. Shipunov', S.E. Sayfutdinova', 1.G. Lesina’, A.V. Lisunov' (* JSC «VNIINMb»,
Moscow; SIKA, Moscow Region, Lobnya) — PAST «MATERIALS TECHNOLOGY AND
NEW MATERIALS» SERIES. 2017. ED. 2(89). P. 40-47.

We justify usage of concrete for encapsulating and burying of high toxic beryllium. Efficiency
of different concrete mix designs is evaluated. Advantages of using modified concrete instead of
traditional ones are shown (fig. — 3, tables — 2, references — 15).

Keywords: beryllium, immobilization, concrete, cement compound, beryllium-contents wastes,
fluidifier, additives, polycarboxylates.




MoAXO0/Jbl K PEHIEHUIO ITPOBJIEMbBbI YJIABJIMBAHUSA OKCHIAOB A30TA
ITPU IIEPEPABOTKE OAT U PAO. O.A. Ycrunos, C.A. SAxkynun, A.JO. Ilagpun
(AO «<BHUMHM», r. MockBa) — BOITPOChl ATOMHOUW HAVKU M TEXHMKM.
CEP. MATEPUAJIOBEJIEHUE 1 HOBBIE MATEPUAJIBL. 2017. BBIII. 2(89). C. 48-59.

Bovinonnen 0630p paspabomok, NOCEAUJEHHBIX MEXHOAOSUSM U ARNAPAMAM YIAGIUBAHUSL OKCUOO8
azoma. OcHosHoe 6HUMaHUue YOelneHO abcopOYUOHHbIM npoyeccam u annapamam. IIpocinedcervi
Imansvl UCCIeO08AHUL, HANPABIEHHBIX HA KOMRAKMUZAYUIO 2A300YUCTIHOZ0 000pPYO08AHUS U HA
nogvluterue 3¢pgexmusnocmu ynagruearus. QOCyIcOeHbl: annapam YiaenuéanHus OKCUOO8 azoma
Huskou xouyenmpayuu CMOI™ (cunukacenb-mo4eUHHASL OYUCMKA 2A308), ANNApam YiaeiueaHus
OKCUO08 A30Ma CPeOHUX KOHYeHmpayuili ¢ npumereHuem asposoneti 600vi bPYHC (6e3peacenmuoe
VIABIUBAHUE HACLINHBIM CNI0eM), KOMIIEKCHAS CUCMeMd, BKII0Yarwas a3po30ibHble QUIbmpbl
@CIO, PAPTOC u annapamer BPYHC, CMOI" ¢ nooaueii asposoneti 600vl neped @CI'O u bPYHC.
Pesynomamul ucnsimanuii nepevucieHHsIx cucmem npoOeMOHCMPUPOSAIU Ux pabomocnocoOHoCns u
ahghexmuernocmeo.

Haiioeno, umo eoccmanosnenue nepokcuoom 8000poo0a MOHOOKCUOA A30MA NPOUCXOOUM MOLbKO
moeoa, K020a OH HAXOOUMCsL 8 PACMBOPEHHOM COCMOSIHUL 8 A30MHOKUCIOM PACMBOPe.
Obesepesicusanue oxcuoa ouazoma N,O ocywecmensiemes naepesanuem 0o ~ 250 °C Hao
KAmManuzamopamu.

Takum o6pazom, anaiuz nokaszaui, umo @ekmusHoe YIaeIUaHUe OKCUOO8 A30MA BO3MOICHO
obecneuums MoOAbKO KOMWIEKCOM annapamos u mexuonoeuti (puc. — 6, mabn. — 4, cnucok
aumepamypuol — 18 nass.).

KitroueBsie ciioBa: ra3009MCTKa, OKCHIIBI a30Ta, abcopOumsd, TapeipuaTtas KomoHHa, anmapat CMOL,
kapObamuyn, ammapatr bBPYHC, aspo3onu Bompl, TEpOKCHA  BOAOpPOAa, OKCHA — JWAa30Ta,
TEPMOPA3IIOKEHHUE.

APPROACHES TO SOLVING THE PROBLEM OF TRAPPING NITROGEN
OXIDES IN SNF AND RADWASTE PROCESSING. O.A. Ustinov, S.A. Yakunin,
A.Yu. Shadrin (JSC «VNIINM», Moscow) — PAST «MATERIALS TECHNOLOGY AND
NEW MATERIALS» SERIES. 2017. ED. 2(89). P. 48-59.

A review of developments on methods and apparatus of nitrogen oxides trapping has been made. The
focus was on absorption processes and devices. The stages of the research focused on the compaction
of the gas cleaning equipment and the increase of the capture efficiency have been traced. The
following points have been discussed: the apparatus of capture of nitrogen oxides of low
concentration SMOG (silica gel-urea treatment of gases), the apparatus of capture of nitrogen oxides
average concentrations with the use of aerosol water BRUNS (reagentless capture by the bulk layer),
an integrated system that includes the aerosol filter, FSGO, FARTOS and apparatus BRUNS with
water supplying before FSGO and BRUNS. The results of the tests of these systems demonstrated their
efficiency and effectiveness.

It has been found that the recovery of nitric oxide by hydrogen peroxide only occurs when it is
dissolved in nitric acid solution. Neutralization of nitrous oxide N,O is carried out by heating to ~ 250
°C over the catalysts.

The analysis showed that the effective capture of nitrogen oxides may be achieved by complex
machinery and technology (fig. — 6, tables — 4, references — 18).

Keywords: gas cleaning, nitrogen oxides, absorption, plate column, SMOG device, carbamide,
BRUNS device, water aerosols, hydrogen peroxide, dinitrogen oxide, thermal destruction.




MNOBEJAEHHUE 1O OBJYYEHUEM OBOJOYEK TB2JIOB U3 MOJAU®PU-
HUPOBAHHBIX IIUPKOHUEBBIX CIIVIABOB. I'.B. Kyaakos, 10.B. KonosaJios,
A.A. KocaypoB, M.M. Ileperyn, A.B. Hukyauna, B.IO. [llummu, B.A. OBUMHHHUKOB,
A.A. HleabasikoB (AO «BHUMUHM», r. MockBa; AO «I'HIl - HUUAP, YiabsiHOBCKas
o6aactb, r. Jlummrposrpax) — BOIIPOChl ATOMHOM HAVKM M TEXHUKMU.
CEP. MATEPUAJIOBEJIEHUE U HOBBIE MATEPHAJIBL. 2017. BBIII. 2(89). C. 61-70.

Bnepgvie peaxmophvle ucnvimanusi 1 nociepeakmopHvle UCCIe008anUs MedN08 ¢ 000IOYKAMU U3
paspabomannvix 60 BHUUHM onvimmsix yupxkonuesvix cniasog 3635M, 36350nm u 3635M1.
Hccnedosanusi nposoouuce ¢ yeavbto noucka cniagos muna 3635, npegocxooswux 6a306biil Cnias no
CONPOMUBTIEHUIO KOPPO3UU U SUOPUPOBAHUIO.

Tonooicumenvuvie pezyibmamovl UCCACO08AHULL NO3BOJSIOM PEeKOMeHA08amyb cnaagvl I635M u
D6350nm 0na uUCnoIb306anuUs 6 Kavecmee 000I0YeK MEIN08 AKMUBHLIX 30H C NOGLUUEHHLIMU
pecypcuvimu xapakmepucmukamu (puc. — 5, maon. — 4, cnucox iumepamypol — 8 nHazs.).

KiroueBsle cioBa: TBAJI, MOCIEPEAKTOPHBIE HCCIEAOBAHHSA, LUPKOHWUEBBIE CIUIABBI, THUIPUIBL,
KOPPO3UOHHAs1 CTOMKOCTb.

STUDY OF MODIFIED ZIRCONIUM ALLOYS CLADDINGS AFTER
IRRADIATION. G.V. Kulakov, Y.V. Konovalov, A.A. Kosaurov, M.M. Peregud, A.V.
Nikulina, V.Y. Shishin, A.A. Sheldyakov, V.A. Ovchinnikov (JSC «VNIINM», Moscow;
SC «RIAR», Dimitrovgrad, Ulyanovskaya oblast) — PAST «MATERIALS
TECHNOLOGY AND NEW MATERIALS» SERIES. 2017. ED. 2(89). P. 61-70.

The in-pile tests and post-irradiation examinations of fuel rods with claddings from E635M (Zr —
0.8Nb — 0.8Sn — 0.3Fe), E6350pt (Zr — 0.8Nb — 1Sn — 0.3Fe) and E635M1 (Zr — 0.8Nb — 0.65Sn —
0.3Fe) zirconium alloys were carried out.

Our objective was to study behavior (mainly corrosion including hydrogen pick-up and strengthening)
of modified zirconium alloys claddings under irradiation compared to master alloy E635.

E635M and E6350pt alloys showed their prospects for use as cladding for fuel rods with enhanced
characteristics (fig. — 5, tables — 4, references — 8).

Keywords: fuel rod, post-irradiation examinations, zirconium alloys, hydrides, corrosion resistance.




TEXHOJIOTUA OYUCTKHU KOHCTPYKIHMOHHBIX MATEPHUAJIOB TB3JIOB
METOAOM HHAYKHUOHHO-IIJIAKOBOI'O IIEPEIIVIABA B XOJIOJHOM
TUIJIE. TEKYHIIEE COCTOSHUME HW IIEPCIIEKTUBA PA3PABOTKM.
M.IO. Kanenoa, U.B. Kysueuon, A.C. Illlenuun (AO «BHUUXT», r. MockBa) —
BOITIPOCbI ATOMHOM HAVKW U TEXHUKU. CEP. MATEPUAJIOBEJIEHUE U
HOBBIE MATEPHUAIJIBIL. 2017. BBIII. 2(89). C. 71-80.

B nacmoswee epems 6 pamxax gedepanvHou yenesou npozpammvl «floepnvie dHep2OmMexHon02uU
HOB020 NOKOJEHUsY PO NPEeONpUsmull amoMHOU OMPAciu peanru3yem npoeKmHoe HanpasieHue
«[Ipopuiey, exnouaiowezo coz0anue onblmMHO-0eMOHCMPAYUOHHO20 KOMNIIEKCd, cocmosuezo u3 PY
BbPECT-300 co ceunyogbim menjioHocumenem U CMEUAHHBIM HUMPUOHBIM VPAH-NIYMOHUEBbIM
MONAUBOM, MOOYIb adbpuxayuu-pegadbpuxayuy moniuea, mMooyib nepepabomku no oOpaujeHuo ¢
OAT u PAO. Oonum u3z eudos PAO, obpasyrowuxca 6 npoyecce nepepabomru OAT 6vicmpwix
Peakmopos, AGNAIOMCA KOHCMpYKyuonuvie mamepuanvt (KM) oecmpyxkmypuposanuvix 006ayuenHbix
menaogvioengiowux coopox (OTBC), npeocmasnennvie ppacmenmamu cmanu I11-823 pasmepom 0o
35 mm. Coenacno mexHuvyeckoMy 3A0aHUI0 NPOEKMA, COOepIHCaAHue OelAUWUXCA MAMepuanos He 6
nmobom eude PAO ne Oomxicno npesviams 0,001 macc. %. Kax nokaswvieaem mupogas npaxmuka
cooepoicanue monvko niymonus 6 KM mesnos moocem odocmueams 0,015 macc. %, umo, He
no360/iaem HAnpagumsv Uux Ha 3axopoHeHue Oe3 doouucmku. B nacmosweil pabome npeonodicen
cnocob nepepabomku, OCHOBAHHBIN HA UHOYKYUOHHO WIIAKOBOM NEpenniage MAamepuaid 6 X0100HOM
muene, noOpPOOHO ONUCAHBI PUIUKO-XUMUYECKUe NpuHyunsl e2o Oeticmeus. Illpusedensvl pedcum
pabomel naasumens u KaueCmeeHHulll cOCmas @ioca, no3eonauue 000Umsvcs mpedyemozo ypoeHs
oyucmxku KM. Onucan nonHomacuimabOusiti  makem  ONbIMHO-NPOMBIULIEHHOU — YCMAHOBKU
konouyuonuposanust KM obonouex mesnos (puc. — 6, maon. — 5, cnucox iumepamypol — 2 nass.).

KiroueBble cnoBa: KOHCTpykuuoHHble Matepuanbsl, BPECT-300, TB3i, ouMcTKa, Aensiuecs
MaTepuabl, HHAYKIIHOHHO-IIIJIAKOBBIN TIepeIliaB, XOJOAHbIH TUTeNb, (itoc, nmutak, D11-823, OTBC.

IRRADIATED FUEL ELEMENTS STRUCTURAL MATERIALS PURIFICATION
TECHNOLOGY BY COLD CRUCIBLE INDUCTION-SLAG MELTING. CURRENT
STATUS AND DEVELOPMENT PROSPECTS. M. Yu. Kalenova, 1.V. Kuznetsov ,
A.S. Schepin (JSC «VNIIHT», Moscow) — PAST «MATERIALS TECHNOLOGY AND
NEW MATERIALS» SERIES. 2017. ED. 2(89). P. 71-80.

At present, within the framework of the Russian federal program «New Generation Nuclear Energy
Technologies»y, a number of Russian nuclear industry enterprises are implementing the project
direction «Proryvy, which includes the creation of an experimental demonstration complex consisting
of: BREST-300 lead coolant fast reactor plant using mixed nitride uranium-plutonium fuel; nuclear
fuel reprocessing module; spent nuclear fuel SNF reprocessing and radioactive waste management
module. One of the radioactive waste generated during fast reactors SNF reprocessing types are
destructured irradiated fuel assemblies (SFA) construction materials, presented by radiation-proof
EP-823 steel particles which size is below 35 mm. According to the project technical task, fissile
materials content in any form of radioactive waste should not exceed 0.001 wt. %. As the world
experience shows, nly plutonium content in fuel rods construction materials reach 0.015 mass. %.,
that, does not allow discard them without additional treatment. A processing method based on
material cold crucible induction-slag melting and physico-chemical action principles are
particularized in this paper. The melter operation mode of the and flux qualitative composition are
given, which makes required construction materials purification level achievable. A full-scale
experimental industrial unit mock-up for fuel cladding materials purification is described (fig. — 6,
tables — 5, references — 2).

Keywords: SNF, construction materials, EP-823 steel, cold crucible, induction melting, purification,
flux, slag, fissile materials, mock-up.




TPEBOBAHUA K O®POPMJIEHUIO PYKOIIUCHU

B M3matenbCTBO MPEACTABISIETCS PYKOMUCH Ha 3JIEKTpoHHOM Hocutene (auckera, CD, flash)
WM IO 3IEKTPOHHOM 1nouTe. PyKonmucHbIE BCTaBKU HE JIOITYyCKAOTCS.

[Ipn wncnonbp30BaHMM TEKCTOBOTO perakTopa Word cienyeT NpUACp:KUBATHCSA CIETYIOLIHX
MPaBUIL

1. TekeT gomKeH OBITH PACIONOXKEH HA JHcTe GopMaTa A4 1O MIMPHHE CTPAHUIBI C YIETOM
noJiel (JieBoe, mpaBoe, HkHee — 2,5 cM, BepxHee,— 2,0 cm), HaOpan mpudrom Times New Roman
(Cyr), xerenb — 12, MesxcTpouHbIi uHTepBaT 1,2. AG3anHble OTCTYIBI JOJKHBI OBITH OJMHAKOBBIMU
1o BceMy TeKcTy — 1 cM (He JomyckaeTcsi co3iaHue a03alHOi CTPOKH C TOMOIIBIO TPOOENIOB MU
knaBuin «TaOymsauus»). KaBeruku (« »), cko6ku ([ |, (), MapKepsl U Opyrue 3HaKH JOJDKHBI OBITh
COXpaHEHbI aHAIOTMYHBIMU Ha MPOTSKEHUH BCETO NMPEAIOCTABIAEMOr0 MaTepraa.

2. 3aroJIOBKH U NMOA3aroJIOBKU 0QOPMIISIFOTCS B €IMHOM CTHJIE I10 BCel paboTe M OTACIAIOTCS
OT OCHOBHOTO TeKCTa 1 MHTEPBAJIOM M pacIojaraloTcs Mo LEHTPY CTPOKH. 3aroyioBKU (HauMEHOBaHUS
pas3zenoB) 3amuChIBAIOT MPONMCHBIMU OyKBaMH, TOA3arojOoBKH (HAWMMEHOBAHHUS TOAPa3AesioB) —
CTpouHbIMH. [IepeHoCH! 0B B 3arojioBKax HeE JOMycKaroTcs. TOUKy B KOHIIE 3ar0jIOBKa HE CTaBST.
HaszBanwue ctaThy MPUBOANTCS HA PYCCKOM M aHTIIMHCKOM SI3bIKAX.

3. @aMuIMM aBTOPOB M MeCTO PadoThl yKa3bIBAIOTCA HA PYCCKOM M AHTIIMHCKOM SI3bIKAax
nocJie Ha3BaHus ctathi. Takke He0OXOJUMO yKa3aTh e-mail 11st CBsi3u ¢ aBTOpaMH.

4. AHHOTAIIMM HAOWPArOT Ha 1 Kereyib MEHBIIE, KYPCHBOM C OTCTYIIOM 3 CM, TOCJIE 3aroJIoBKa.
AHHOTaUMs NPUBOIAUTCS HA PyCCKOM U aHIJIMHCKUX SI3BIKAX.

5. KurodeBble €/10Ba yKa3bIBAIOTCS IOCIE aHHOTALMM HAa PYCCKOM M AHTJIMHCKOM SI3BIKAX
HaOpanHble mpudToM Times New Roman (Cyr), kerens — 11.

6. dopmy.bl, Aaxe COCTOSAIIME W3 EAMHCTBEHHOI'O CHMBOJIA, HAOWPAIOTCS TOJBKO C
ucmonb30BaHueM pemaktopa (opmyn Equation Editor wmm MathType. Karteropudeckun He
JIOITyCKAeTCs 3aMEHa JIATHHCKUX M IPedecKuX OyKB CXOIHBIMHU IO HAUEPTAaHHMIO PYCCKHUMH, A TaKKe
3HaKa CyMMBbI 3aryiaBHOH OykBoi curma. Ecnum HeoOXonumo HCIosb30BaTh B (GOpMyliax pyccKHe
OYKBBI, TO HX ClielyeT HaOupaTb B TEKCTOBOM CTHIIE.

7. Hymepanus crpanunn obs3arensHa. [locepenune crpanwnbl, kerenb 11 0T.

8. Chnmcok JauTepaTypbl JI000r0 HCTOYHHMKA OCYLIECTBISIETCS HA SI3BIKE €r0 HM3IaHMA,
MOMEIIAeTCcs B KOHLE PYKONMCH B IOPSAKE YIIOMHHAHHS B TeKCTe. B chucke MpHBOAATCS TOJIBKO
MCTOYHHUKHM, Ha KOTOpBIE aBTOp ccbuiaeTcs B TekcTe. CChUIKM Ha HEOMyOJIMKOBaHHbIE PabOTHI HE
JIOITyCKatoTcsl. BHYTpH TekcTa CCBUIKM Ha CHHMCOK TNPHBOAATCS B KBaJApaTHBIX CKoOkax. Crmcok
nurepatypsl opopmisitorest B coorserctBuu ¢ ['OCT, kereins 11, Kypcus.

9. IlepeHochl 1 IPUHYAUTENBHBIE (PYYHBIE) HE CTABUTH.

10. PucyHku, rpadmku, cxeMbl JOJDKHBI BBIIONHATBCS B TpaQUUEcKUX perakTopax,
NOJ/ICP’KUBAIOIINX BEKTOpPHYIO rpaduky. JKenmarenbHO MpenoCTaBisiTb BCE PUCYHKH B BHIE
OTIenbHBIX (paiinoB B ncxonHOM rpaduueckoM (opmare. I'paduyeckne mimrocTpauny AOJKHBI Tak
’Ke OBbITH BBIIIOJHEHBI U B BHJIE OTACIbHBIX (paiiioB B ncxoaHoM rpadpudeckoM gopmate. OpUrHHaIbI
OTCKaHUPOBAHHBIX M300paKEHUH JIOJKHBI TIPEIOCTABIATLCS BRICOKOTO KauecTBa (He Menee 300 dpi).
Bce prucyHKH JOIDKHBI OBITH TPOHYMEPOBaHBI U UMETH TIOAPUCYHOUHBIE ronucH (11 kerenb, Kypcus,
MOCepeIHe JINCTa, TOYKa B KOHIIE HE CTABHUTCS).

11. Tabauusl ciaeayeT AeiaTh B pekuMe Tadimil (106aBuTh TabIUITY), a HE PUCOBATH OT PYKH,
HE pa3pbiBaTh, €ciiu TabimIa OoJbias, ee HeOOXOAMMO IOMECTUTh Ha OTIENbHON cTpanuie. Kerenb
11. CnoBo «Tabnumay pacrloyoKUTh B MPABOM BEpXHEM YTy, a Ha3BaHHE TAaOJHUI| 1O NEHTPY (HE
KUPHBIM W HE KypcuB, 12 xerenmp). Kaxkmas Ttabmuia pacmoriaraeTcsl TMocjie CChUIKM Ha Hee
(Hamp.: Tab6iu. 1) u no/mKHA UMETh HyMEpallMOHHBIA M TeMaTHYeCKUN 3arojioBok. [lluprHa TaOnuIis!
HEe JIOJDKHAa ObITh Oonbllie mmosiockl Habopa Tekcra. CchlIka HAa PHCYHKH W TaONWIBI B TEKCTE
o0s13aTenpHbl. Ecny B cTaTthe OAMH PUCYHOK MJIM OZlHA Ta0iulla, OHU He HyMmepytoTcsa. MnocTpammun
U Ta0JIMUbI HEe IOJDKHBI Pa3pblBaTh MIPEUIOKEHHE, UX HYKHO pacioarath mocie ad3ara.



Iopsaok npeacraBiaeHns U OMy0JMKOBAHUS PYKONNCEH B HAYyYHO-TEXHMYECKOM
KypHaJie «Bonpocbl aToMHo#1 Hayku ¥ TexHUKH. Cepusi MaTepuaioBeeHre U HOBbIE
matepuaabdy (BAHT)

1. IlyGnukanums HaydHO-TeXHHYecKuX crareil B )xypHane BAHT Gecruratna. MapopManmoHHbIi
0o0OMEH ¥ O0ILICHHE MEXIy aBTOpaMH M pelakLUel MPOUCXOTUT IIOCPEACTBOM JIEKTPOHHOM
noutsl — MVPozdeev@bochvar.ru.

2. Tekctol crareii opopmistoress B coorBercTBun ¢ « TPEBOBAHUSIMU K O®OPMJIEHUIO
PYKOIIMCH». Pykomnucu, pa3peuieHus: Ha OTKPBITOE OMyOJIMKOBAaHHE U COMPOBOAUTEIBHEIC

NHChMa HAIPaBISIOTCS Ha aapec deKTpoHHo noutsl MVPozdeev@bochvar.ru.

3. Crarbu, HE COOTBETCTBYIOIIME TPEOOBAHUAMH K OQOPMIICHHIO, HANPABISIOTCS aBTOpaM
Ha 10paboTKy. TeKcThl, COOTBETCTBYIOIINE TPEOOBAHUAM, OTIIPABISIOTCS HA PELECH3UPOBAaHHUE
B COOTBETCTBUU c «ITOPAJJKOM PELHEH3MPOBAHU A PYKOITMCEM,
MPEACTABJISIEMBIX U1 [IYBJIWMKALIMMA B JXYPHAJIE BAHT CEPUA
«MATEPUAJIOBEJAEHUE U HOBBIE MATEPUAJIbI».

4. B ciydae OTpHUIIATENIFHOTO 3aKIIOYEHHsI PEIEH3EHTa, aBTOpaM II0 AIIEKTPOHHOW TOYTe
HaInpaBJIsieTC MOTUBUPOBAHHBIN OTKa3. B cilyuae MoNoKUTENHHOTO 3aKIII0OYCHUS PEIICH3CHTA,
aBTOpy IO JJIEKTPOHHON II0YTE HAmpaBisdeTcs MOATBEPKICHHE O TMpHEeMe PYKOIHCH
K ITyOJTHKAIIH.

5. Tlocne mnpuHATHSA PYKOMUCH K MyOJNWKAlMH, aBTOPHl JODKHBI O(QOPMHUTH, IOANUCATH
M TpHCTaTh B pelaKimio B OymaxkHoM Bapuante «JIMLIEH3MOHHBINA JIOTOBOP
C ABTOPAMU CTATEM, PASMEIIAEMBIX B )KYPHAJIE BAHT».

6. Ilocrne momydeHus: peJaKiuei JOroBopa CTaThsl HAITPABISAETCS B BEPCTKY.

7. llocne omyONMMKOBaHWS CTaThbH KaXIOMY aBTOPY OECIIATHO HAMPABISIETCS AK3EMIUIP
KypHaa.

00 U3pareancTBe

Brimycku HaydHO-TEXHHYECKOTO KypHana «Bompockl atomHoN Hayku u TexHukm» (BAHT).
Cepus «MatepuanoBeiecHUE M HOBBIE MaTepHalbly, IOCBSIIEHHBIE Npo0JieMaM aTOMHOIO
MarepuanoBeneHus, m3garoTcsi B AQO «BBICOKOTEXHOJIIOTHYECKHN HAy4YHO-HCCIIETOBATEIHCKUN
WHCTUTYT HEOPTraHUYECKUX MaTepuaioB UMEHH akajgemuka A.A. bouBapay.

Kypnan BAHT wuspaercsa ¢ 1972 roma. Cepust «MartepuanoBeeHIE U HOBBIE MaTepUalIbD)
uznaetcs ¢ 1989 r. mo Hacrosee BpeMs TupaxxoM He MeHee 250 3K3eMITISIpOoB.

B xypnane BAHT Cepus «MatepuanoBeJieHe ¥ HOBbIE MaTepualbD» IPEICTaBICHBI
pe3yIbTaThl UCCIENOBAaHUM MO (U3NUIECKOMY MaTepHaJIOBEACHHUIO, PaIdalliOHHONW TOBPEXAAEMOCTH,
aKTUBAlMM M TpPaHCMYyTallMM MaTepHaioB, (U3MKE pAAMANUOHHBIX SBJICHUH, MEXaHW3MaM
(GOpMHPOBaHUSI HWCXOIHOW W PajHallMOHHOW MHUKPOCTPYKTYPBI, TEOPUH, MOJCIHPOBAHUIO H
HKCTIEPUMEHTAIILHBIM HCCIEOBAHUSIM JE(PEKTOB, CTPYKTYpPHl M CBOMCTB MaTepuasioB. BrImycku
JKypHaJla, IOMUMO CTaTed COTPYAHHMKOB MHCTUTYTa M BEIYLIUX CIELHAINCTOB OTPACIH, BKIIOYAIOT
MaTeprajgbl Ha OCHOBE JIOKJIQJIOB, KOTOpBIE ObUIM IpEeJCTaBICHb Ha KOH(epeHIusx «Marepuaibl
sanepHoit TexHukm» (MAST) B pa3Hbie TOIBI.

Kpome Toro, B xypnane BAHT packpbiBatoTcsi akTyanbHble NPOOJEMBI, CBS3aHHBIE C
W3MEHEHHEM TIPUOPHUTETOB B OOOPOHHBIX 3aJladaX, pa3pa00TKOW HOBBIX TEXHOJIOTHH, BKIIFOYAFOIIHX
CTPYKTYpHUpPOBaHHE MaTEepHAIOB HAHOYACTHIIAMH, BOMPOCHI Pa3paOOTKHM HOBBIX CIUIABOB, OCOOBIX
BUIOB TEPMOOOPAOOTKH U T.11.

Ha xypaan BAHT. Cepus «MatepuanoBeieHHe U HOBbIE MaTEPHAIIbI» MOXKHO MOJTUCATHCS B
unpopmarentctBe «lIpecca Poccum», moamucHoit mHnexc 41288 w B arentctBe «Ypan-IIpeccy,
noamnucHon naaexc BH005557.

Anpec nznatensctBa: 123098, r. Mocksa, a/s 369, yn. Poroga, n. 5a.

KonrakTHOe nuiio: Yuensrnii cekperaps AO «BHUMHM» — Ilo3aeeB Muxann BacuibeBud,
Tei. +7 (499) 190-82-59, anpec snexrponrnoit mourst MVPozdeev@bochvar.ru.
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