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ITPEANC/TIOBUE

B 370l YacT aHHOTUPOBAHHOIO OMOJIMOrPadUIECKOro yKa3aTes, SIBJSIOLICHCS JOIMOJIHEHUEM paHee 13-
JAHHOTO aHHOTHUPOBAHHOTO OMOIMOTpapUIecKOro yKa3areiash HaydHBIX TPYIOB M M300pETeHUI CIICIINAINCTOB
®I'YII "HIIK "Cynepmerain” 3a nepuoa ¢ 1962 no 2004, npencrapieHo 6osee 60 HaydHBIX TPYIOB U M300peTe-
Huii criermamicroB HITK "Cynepmeramr” 3a mepuon ¢ 2005 mo 2011 rox, oTpaxkaroline pe3yJibTaThl padoT B 00-
JIACTU (PU3UKO-XUMMHU, 3KAPOIIPOUYHOCTH Y TEXHOJIOIMIA ITepepabOTKU IIATUHOBBIX META/UIOB U CILIABOB HA MX
ocHoBe. [IpencraBieHHBIC paOOTHI ABIISIIOTCS MPOIOLKEHNEM CUCTEMHBIX M TIPUKIIAAHBIX MccaenoBaHmii, 50 et
nposoauMbix B HITK "Cynepmerann” noa pykoBoactBoMm mpodeccopa E.M. PeiTBUHA U B TIOCaeIHUE TOABI —
YYEHUKAMHU U TTOCIEAOBATEISIMA €r0 HaydHOM TITKOJTBI.

Ha ocHoBe pe3ybraToB Hay9HO-HMCCISI0BATEILCKIX pA0OT M CO3MAHHBIX 3a 3TOT IIEPUOM M300PETEHUIA KOJI-
nektroM HITK "Cynepmerann" mpu yg9acTvi TapTHEpOB ObUTH PEIlIeHBbI BasKHBIE TIPAKTUIECKUE 3aJaul:

— 3710 O0JIEe FJ'IY6OK3.H nepepa60TKa JioMa 1 OTXOAO0B AParou€HHbIX METAJIJIOB, ITPOM3BOACTBO CIICHIMAIbHbBIX
MaTrepuajlioB Ha OCHOBE CIUIaBOB IVIATUHBI C pOAMEM U ITa//IagueM, MEANIIMHCKUX CIIJIaBOB Ha OCHOBE 30J10Ta
1 nmajuiaguvd,

— OTO CO3JaHUEC U MTPOMU3BOACTBO HOBbLIX KOHCTPYK]_[I/II‘;I OKOHOMMYHBLIX CTCKJIOIIJIABUJIbHBIX aIlriapaToB 1 (I)I/I-
JIbEPHBIX NUTaTEeNCH IS (I)OpMOBaHI/IS{ CTEKJITHHBIX ¥ 0a3aJIbTOBBIX BOJIOKOH, 00ecITeunBaroIINX BI)Ipa6OTKy BCE-
o CIIEKTpa BOJIOKOHHOM IIPOAYKIIMH,

— OTO ITPOMU3BOACTBO COBPEMECHHBIX KAaTAIUTUYCCKUX 1 YJIaBJIMUBAIOIIUX CUCTEM I KOHBEPCUM aMMHUaKa,
TCpMOSJ’ICKTpOZ[HOfI IIPOBOJIOKH M ITPOBOJIOKHU AJIA TEPMOMETPOB COIIPOTHUBJICHUA.

HayuyHo-texnnueckue poctikeHus Kojuiektusa HITK "CymnepmeTamn” oTMedeHbl MHOTUMU TOCYAapCTBEH-
HBIMU Y MEXIYHapOIHBIMU HarparaMy U 3BaHUSMM, CPEAM €Tr0 OTPYIHUKOB JaypeaTsl [0CcyTapcTBEHHOM Mpe-
mun CCCP, 3acnyxenHbie Metautypru, IlouétHbiil (puHaHCOBBIN paboTHUK, [TouéTHbie XxumMuku, [ToyéTHbIC
MeTamtypru Poccuiickoit @enepaiin.

3a 3ac/Iyru B pa3BUTUM POCCUICKOTO PhIHKA MPOAYKLIMY U3 IparoleHHbIX MeTauioB Komiektus OAO "HITK
"Cynepmeraut” otmeueH biaromapHoctbio [Ipesuaenrta Poccuiickoii Menepanny.

3a 5TUM MepeyHeM Harpaa v 3BaHuil — orpoMHbIit TBopueckuid Tpya Kosutektusa HITK "Cynepmerann” ¢ ero
HayYHBIM ¥ TTPOU3BOICTBEHHBIM OITBITOM, MHTEIIEKTYaIbHBIM TTOTEHIIMAIOM, COOCTBEHHBIMU TEXHOJIOTUSIMU
1 MaTepuajaMu.

C GmaromapHOCTBIO 3TOMY KoJuTeKTHBY, ocHoBarenio HITK "Cynepmerann” — mpodeccopy PuirBuny EBre-
HMIO McaeBudy, HAIIMM YYUTEJISIM 1 TTapTHEPAM IPEACTABIISICTCS] YUTATE/ISIM HACTOSIIIMI OMOIMoTrpadmIecKuit
yKazaTesb.

PenakiioHHbIM coBET




THE FOREWORD

More than 60 scientific works and inventions of the experts of SIC "Supermetal” for the period of
2005 to 2011, reflecting the results of work in the field of physics/chemistry, high-temperature strength
and technologies of processing of platinum metals and alloys on their base, are presented in this part of
the annotated bibliographic index which is a supplement to the earlier annotated bibliographic index of
scientific works and inventions of the experts of FSUE "SIC "Supermetal” for the period of 1962 to
2004.

The works are the continuation of the systems/application studies that have been carried out under the
guidance of Professor Rytvin for 50 years, and — for the recent years — by his pupils and successors in his
scientific school in the field of high-temperature strength of platinum materials.

The results of researches and inventions over that period have made it possible for Supermetal, with
the participation of his partners, to solve important practical problems.

First, a higher level of processing of precious metal scrap and waste, the manufacture of special mate-
rials on the base of alloys of Pt with Rh and Pd, and medical alloys on the base of Au and Pd.

Second, the development and manufacture of economical glass-melting apparatus and orifice plates
made of platinum alloys, for withdrawal of glass/basalt fibers to manufacture all the range of fiber prod-
ucts.

Third, the manufacture of up-to-date catalyst and catchment systems for conversion of ammonia,
thermocouple wire, and resistance thermometer wire.

Supermetal team has been marked by numerous state and international awards and ranks for scientif-
ic and technical achievements: the winners of the State Prize of the USSR, deserved metallurgists of the
Russian Federation, an honored financial officer, honored chemists, and honored metallurgists of the
Russian Federation.

Supermetal has been marked by the Russian Federation President's Commendation for contribution
to the development of the Russian precious metal products market.

The above awards and ranks are a symbol of a huge creative activity of Supermetal specialists, who
have created a scientific and industrial complex, based on their intellectual potential, their technologies,
and their materials.

So, we present this bibliography and express our gratitude to our Supermetal colleagues, to the mem-
ory of Professor E.I. Rytvin, and to our teachers and partners.

Editorial Council




Pazmen 1

HAYYHDLIE TPYIbI 1 U3OBPETEHUA /
SCIENTIFIC WORKS AND INVENTIONS

Paznen 1 / Clause 1

OU3INKO-XUMNYECKUE XAPAKTEPUCTUKH
BJIATOPO/JIHbBIX METAJIVIOB 11 X CIIV/IABOB

PHYSICO-CHEMICAL CHARACTERISTICS
OF NOBLE METALS AND THEIR ALLOYS

1.1. PYROMETALLURGICAL PROCESSING OF NOBLE METAL SCRAP /
IMNPOMETAJNTYPTUYECKAS ITEPEPABOTKA IOMOB BJIATOPO/IHBIX
METAJIJIOB

Vasekin V.V., Levchenko S.D., Morozova L.E. //

Bacexun B.B., JleBuenko C./., Mopo3zosa JI.9.

Proceedings the third international conference on precious metals "Platinum metals in modern
industry, hydrogen energy and life maintenance in the future "XI'AN - PM'2008". - Beijing:
Metallurgical Industry Press, 2008. - P. 53-54.

"Supermetal” has been developing and producing materials and equipment on the base of platinum
metals for production of glass and basalt fibers, monocrystals and optical glasses for more than 45 years.

The secondary raw precious metal materials in the form of scrap of platinoids (which have come out
on the secondary raw platinum metal materials market in large quantities due to the state-of-the-art
industry) are the major initial raw materials for processing and production of equipment. The scrap
includes glass-melting devices, crucibles, glass-making systems, glass-impure catalyst gauzes, basalt,
salt melts and ceramic lining materials, in which the total content of platinoids is about 99 % or higher.

The classical refining, used for separation and purification of noble metals (up to 99,9 % and high-
er) when processing different kinds of primary and secondary raw materials, is described as a complex
hydrometallurgical process which includes tens of interdependent operations with numerous transitions
of solutions, and electrolytic refining.

In spite of the fact that the refining (affinage) technology has been used for almost 200 years, it is
still hard-to-progress, long-continued, laborious, and cost intensive. The question is as follows: can the
hydrometallurgical refining be replaced by a more progressive and economic pyrometallurgical refining
process?

1t is not possible yet from the point of view of the economically efficient separation of components of
the raw materials in conditions of large industrial production. Attempts to use for this purpose the mod-
ern pyrometallurgical technologies (plasma, electron beam, zonal and others) have not given expected
results, because such processes require exclusive equipment; they are too expensive, and the by-products
(up to 20 % of the initial raw materials) should be subject to affinage processing.

At the same time, in some cases, when extraction of individual components from the raw noble metal
materials is not required, and only purification from harmful impurities and foreign inclusions is neces-
sary (with their content being under 1 %), the refining pyrometallurgical (non-affinage) process with the
use of induction-heating installations, is an advantageous alternative fo the classical technology of refin-
ing.

The world practice is evidence of it, including a long-term experience in the application of non-affi-
nage technologies of processing of rich platinoid scrap at "Supermetal”.

Pyrometallurgical processing of noble metals is quite rapid. It enables to use the metal repeatedly, thus
reducing its total amount in circulation. The productivity of labor is much higher and the working areas
can be reduced (tens and hundreds times) as compared with the affinage production. And the most impor-
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tant thing is that the quality of blanks and products fabricated from rich scrap according to the non-affi-
nage technology is the same as that of the products made of platinoids with a 99.95 to 99.98 purity.
"Supermetal” has processed about 83 tons of platinum alloy scrap according the non-affinage tech-
nology by 2008. More that 35 thousand items of technically complex equipment for production glass and
basalt fibers, monocrystals and quality glasses have been manufactured according to the non-affinage
technology. This equipment is successfully operating in Russia, Byelorussia, Latvia, and China.

bonee 45 nem "Cynepmemann” pazpabamvieaem u npouszsooum mamepuansv u 060pydosanue Ha
OCHOBE NAAMUHOBbIX MeMAannoe 05 NOAYUEHUS CMEKAIHHbIX U 0A3a1bMOBbIX 8010KO0H, MOHOKPUCMA -
108 u onmuueckux cmekon. OCHOBHbIM BUOOM UCXOOHO20 CbIPbsl 045 NepepabomKU U U320MOoBAeHUSL U3
He20 000py008aHUSL A68A51eMCSI BMOPUHHOE CbIPbe OPACOUCHHBIX MeMannos 6 eude 602amoix 10M08 NAA-
MUHOUO08, KOMOPble NOSABUNUCH HA PbIHKE 8MOPUHHO20 CbIPbs NAAMUHOBLIX MEMANN08 8 O0AbULOM KO-
Auvecmee 64a200apsi COBPeMeHHOU UHOYCmpuUU. Jmo 10Ma CMeKA0NAABUAbHBIX YCMPOLICME, mueiell,
CMEKA08APEHHBIX CUCTEM, KAMAAU3AMOPHbIX CEMOK, 3AePA3HEHHbIX 0CMAMKAMU CIeKA0MAaccyl, Oa-
3a1bMa, coAe8blX Pacnaaos8 U KepamuuecKkux @ymeposouHbix Mamepuaios, 8 KoOmopvix CyMmapHoe
codepicanuu naamunoudoe 6auzko k 99 uiu npesviuiaem 99 npouenmos.

Onepayus nupomemaniypeu4eckoil nepepabomku 6,1a20p00HbIX Memanios ocyuecmansemcs 00-
CMamo4Ho Obicmpo, N036045em MHO2OKPAMHO UCNOAb308aMb OOUH U MOM Jce MeMmanii, COKpauds e2o
obuee Koauuecmeo 8 060pome nNPoOU3800CM8EA U UCHO0Ab308aAHUS NPOOYKyuu. Ilpu smom cyuwecmeenHo
gblule NPOU3BOOUMENbHOCMb MPY0a U 3HAYUMENbHO (6 decamKuU U COMHU pa3) MeHbule NPOU3800CH -
BeHHble NAOuadU No CpasHeHuro ¢ apgunaxicHvim npoussodcmeom. Hakoney, camoe enrasnoe, kavecm-
60 noay4aembvix no bezag@uraicrHoil mexHorocuu u3 602amovix 10M08 3a20MOBOK U U30eAUll COOmeem-
cmeyem Kauecmaey npooyKyuu, u3eomaeiueaemoil u3z naamunoudog yucmomoii 99,95 — 99,98.

K 2008 200y "Cynepmemann" nepepaboman no b6e3aghgpurasxicroii mexnonoeuu 0koa0 83 moHH 10-
MO8 NA1aMUHOBLIX CNAA608. 3 mamepuanos, noay4eHHbiX no 6e3apHuUHANCHOI MEXHON0UU, U320MO08-
JAEeHO ceblude 35 mbicau eOUHUY, MEXHUYECKU CAOICH020 000pY008aHUs 0451 NPOU3B0OCMBA CIMEKASIHHbIX
u 6a3a1b6Mo8blIX 8010KOH, MOHOKPUCMANAN08 U KAYECMBEHHbIX CIEK01, KOMOopble YCNeUulHO IKCNAYaAMU -
posanocw 6 Poccuu, beaapycu, Jlameuu u Kumae.

1.2. VIIOPSIJIOYHBIE ®A3HI B TPOMHBIX CUICTEMAX Pd-Au-Sn ! Pd-Cu-Sn /

THE ORDERED PHASES IN THE Pd-Au-Sn AND Pd-Cu-Sn SYSTEMS
Kwmypxko II1., CremanoBa M.A., Kabdanosa E.I'., Ky3neuos B.H., Bacekxun B.B. //
Zhmurko G.P,, Stepanova M.A., Kabanova E.G., Kuznetsov V.N., Vasekin V.V.

Matepuaibl 4eTBEPTOIM MexXInyHapoaHoO# KoH(pepeHunn "[11aTMHOBBIE METaLJIbI B COBPEMEH-
HOI MHAYCTPUM, BOOOPOAHON HEPreTUKe 1 B c(pepax xku3HeobecreueHus oyayiiero "bep-
quH — [IM'2010". - M.: Acmu, ctp.337-347, 2010.

Cnaaebt naanaous, codepxcaujue Au, 06pazyrom ocHogy 045 pa3padbomku HO8bIX CNAAB08 05 CIO-
mamonoeuu. OHU KOMOUHUPYHOM XOpoulUe Mexanu4ecKkue, IcmemuuecKue U KOppo3UOHHble XapaKkme-
pucmuku ¢ npusaexamenvroil yeHoil. C yeavto 0arvHeliueeo CHUNCeHUs YeHbl, a makyce 045 yayduie-
HUSl MeXAHUYECKUX U OpyeUX MexXHOA02UHeCKUX XapaKmepucmuk Ucnoab3yemcs: 00ONOAHUMeNbHOe Ae-
euposaHue HebAa2opoOOHbIMU MEMAINaMU, 8 HACMHOCMU MedbH U 0A080M.

3HauumenvHoe 6aUsHUE HA CBOUICMBA COMAMOA02UHECKUX CNAAB08 MOZYM OKA3bl8AMb NPOUECChl
ynopsdouerus, npomekaroujue 8 meepovix pacmeopax mexcoy Pd,Au u Cu. Ono6o makce obpazyem
pa0 ynopsidoueHHbix coeduHeHuil kax ¢ Pd, mak u ¢ opyeumu aeeupyrowumu dobasexamu. /lns konmpo-
A5 IMUX NPOYeccos, a makice azns8020 cCOCMOAHUSL CNAABO8 8 UeNOM, MPeOYIOMCsl C8e0eHUS 0 COOM -
6emMcmeyuUx Gazoevix ouazpammax, 6 nepeyr ovepedb — 0 npedeaax pacmeopumocmu u o gasax,
8bINA0AIUUX U3 HACIULEHHBIX PACMBOPOE.

Lleavto Hacmosuwell pabomul s6asemcs uccaedosanue pacmeopumocmu onroea 6 I'LIK-pacmeopax
cucmem Pd-Cu u Pd-Au, a makxce onpedenenue npupoodvst ¢haz, binadaroujux u3 HaAcblU{eHHbIX pac-
MEopo8 8 YKA3AHHbIX MPOoUHbIX cucmemax npu memnepamypax 800 u 500 °C.
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The alloys of palladium containing Au form a basic system for the development of new dental alloys.
They combine favorable mechanical, aesthetical and corrosion properties with reasonable price. To fur-
ther reduce the price as well as to improve mechanical properties those are alloyed by some base metals,
like copper and tin.

The properties of dental alloys can be strongly influenced by various ordering phenomena, which
may occur in the solid solutions between Pd, Au, and Cu. Tin forms a number of ordered intermetallic
phases with both Pd and other alloying elements. To control those as well as overall phase composition
of alloys, knowledge of proper phase diagrams, in particular solubility limits and the nature of phases,
precipitating from the saturated solid solutions, is necessary.

The aim of present study is to investigate a solubility of tin in the fcc solid solutions Pd-Au and
Pd-Cu as well as the nature of phases coexisting with those solid solutions in the ternaries at §00 and
500 °C.

1.3. B3AMMOJIEVICTBUE NHTEPMETAJNINMYECKUX COEAVHEHNI

B CUCTEME Cu-Pd-Sn /

INTERACTION OF INTERMETALLIC COMPOUNDS IN THE Cu-Pd-Sn SYSTEM
Bacexun B.B., Ky3neuo B.H., Ka6anosa E.I., CtemanoBa M.A., [ItamkuHa E.A. //
Vasekin V.V., Kuznetsov V.N., Kabanova E.G., Stepanova M.A., Ptashkina E.A.

Co6opHUK Te3ucoB gokaanoB XIX MexnyHapogHoit UepHsieBCKOI KOH(EpPEHLIMU 110 XUMUMU,
aHAJIMTUKE U TEXHOJOTUHU TJIaTUHOBBIX MeTauioB, HoBocubupck, oktsiops 2010 9.1, ctp. 40.

Bzaumooeiicmsue nasnadus u medu c on06om xapakmepuzyemcs 06pazoearuem 60AbU020 KOAU-
Yecmaea uHmepMemartuecKux coeouneruil. B nacmosuweii pabome npogedeno ucciedosanue Quzuxo-
XUMUHECK020 83AUMO0CIHCMEUs NAAAA0Us, Medu U 0408a 6 obaacmu cocmaeoé 0o 50 am . % Sh.

Ob6pasybl 045 UCCA008AHUSL 20MOBUAU MEMOOOM INeKMPOOY2080Il NAABKU U OmicUeaiu 04 00-
cmucenus pagnosecrozo cocmosnus 700 v npu 800 °C u/uau 980 u npu 550 °C ¢ nocaedyroweii 3a-
Kankoil é nedsanyto 600y. Hccaedosanue cnaasoe npogoouiu Memooamu MUKpoCmpyKmypHo20, peHm-
2eHO(aA306020, MUKDPOPEHM2EHOCNEKMPAAbHO20 U OUGhpepeHyUaIbHO-mepMUu1ecK020 aHailu3o8.

The interaction of palladium and copper with tin results in a large quantity of intermetallic com-
pounds. The paper describes the research of physical and chemical interaction of palladium, copper and
tin in the field of compositions with tin up to 50 atomic percent.

The samples were prepared using a method of electric arc melting, and annealed till an equilibrium
was reached (700 hours at 800 °C and/or 950 hours at 550 °C), with subsequent ice water hardening.
The alloys were studied using the methods of microstructural analysis, X-ray phase analysis, micro-X-
ray spectral analysis, and differential-thermal analysis.

1.4. ®A30BbIE PABHOBECHUS B CUCTEME Au-Pd-Sn ITPU 800 1 500 °C /
PHASE EQUILIBRIUMS IN THE Au-Pd-Sn SYSTEM AT 800 TO 500 °C

Bacexun B.B., Ky3nenos B.H., Ka6anosa E.I., CtrenanoBa M.A., TatapkuHa A.JI. //

Vasekin V.V., Kuznetsov V.N., Kabanova E.G., Stepanova M.A., Tatarkina A.L.

CO6opHUK Te3rcoB gokaanoB XIX MexnyHapoaHoit UepHseBCKO KOH(MEPEHLIMU 110 XUMUMU,
aHAJUTHUKE U TEXHOJIOTMH TUIaTUHOBBIX MeTau10B, HoBocnbupck, oktsaops 2010, 4. 1, cTp.86.

Cnaaebl 3010ma ¢ nasnaduem, ne2Upo8anHbvle 04080M, HAXOO0SIM NPUMEHEHUE 8 CMOMAmonocu4ec-
Koti npakmuke. OOHaKo pe3yabmamvl NPAKMUYECKO20 UCHOAb308AHUS SMUX CHAABO8 NO36051H0M
npeonoaazamo, 4mo 83auMo0elicmeus SMux KOMIOHEHMO8 8 MPOLHOL cucmeme HOCIm 00CMAMOYHO
cnodcHblil xapakmep. Tlosmomy 6 Hacmosiweil pabome uzyuanracs 06aacms OUazpamMmbl COCHOSHUS CU-
cmemwl Au-Pd-Sn, npuneearowas k deoiinoii cucmeme Au-Pd.

Ob6pa3zupl 015 uccredo8anusi 20mMosuUAU MemMoOoM INeKmpody2080il NAABKU U OMICULAAU NPU MeM -
nepamypax 800 u 500 °C 6 meuenue 720 u 1200 u coomeemcmeenuo. llonyueHnvie cnaaevl uzyuaiu
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¢ NOMOWbI0 MUKPOCMPYKMYPHORO, MUKPOPEHMEeHOCNeKMPAAbHO20 U PeHMeeHopaz06020 mMemodos
auanusa.

Gold-palladium alloys, alloyed with tin, are used in dentistry. However, the practical use of them
proves that the interaction of these components in a three-component system is rather complex.
Therefore, the paper presents a sector of the state diagram of an Au-Pd-Sn system, adjacent to a bina-
ry system Au-Pd.

The samples were prepared using a method of electric arc melting, and annealed at 800 and 500
°C for 720 and 1200 hours, respectively. The alloys were then studied using the methods of microstruc-
tural analysis, micro-X-ray spectral analysis, and X-ray phase analysis.

1.5. CXKHUMAEMOCTD BEHIECTB U PASMEPBI ATOMOB /
COMPRESSIBILITY OF SUBSTANCES AND THE SIZES OF ATOMS

Mouan H.B., ®eptukos B.A. //

Molchan N.V., Fertikov V.I.

"Marepuanopenenue” u3n.Hayka u rexnonorus - 2011. - Ne6, C.2-6. /
"Materialovedenie”, Science and technology - 2011. - Ne6, P.2-6.

Paboma noceswena uzyuenuro 3a8ucuMocmu (uU3UUECKUX CEOUCME 8eulecme om uUx CmpyKmypobl.
Ilpusedenvr pacuemsr paduycoé amomos Ha OCHOBAHUU CNPABOYHBIX OAHHBIX O NAOMHOCIU BeUeCmE
8 meepooM COCMOAHUU. YCmMaHo8AeHa KOppeasyus mMexcdy CHCUMAEMOCMb) U Pa3Mepamu amomoa.
Ilpedcmaesaenvr mabauybl cpasHumMenbHbiX OAHHBIX PACCHUMAHHBIX KOIQDUUUEHMOE YNAOMHEHUs
C U3BECMHBIMU MEPMOOUHAMUHECKUMU XAPAKMEPUCMUKAMU.

Item is dedicated studying of dependence of physical properties of substances from their structure.
Calculations of radiuses of atoms on the basis of the handbook data about density of substances in a solid
condition are resulted. Correlation between compressibility and the sizes of atoms is established.
Comparison data tables of calculated factors of consolidation with known thermodynamic characteris-
tics are presented.
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Paznen 2 / Clause 2

PE3VJIBTATBI UCCJIELOBAHUI X KAPOITPOYHOCTH
BJIATOPOJHBIX METAJIJIOB, CIIJIABOB U MATEPUAJIOB HA X OCHOBE.
ITPOMBIINITEHHBIE ZKAPOITPOYHBIE IIVIATUHOBBIE CIIJIABBI.
JIUCIIEPCHOYITPOUYHEHHBIE U CJIOEHBIE MATEPUAJIBI

RESULTS OF RESEARCH OF HIGH-TEMPERATURE STRENGTH
OF NOBLE METALS, ALLOYS AND MATERIALS ON THEIR BASE.
PRODUCTION OF HEAT-RESISTING PLATINUM ALLOYS.
DISPERSION-STRENGTHENED AND LAMINAR MATERIALS

2.1. OCOBEHHOCTHU U ITPAKTUKA U3TI'OTOBJIEHUA TEPMOIIAP /
FEATURES AND PRACTICE OF THE MANUFACTURE OF THERMOCOUPLES
Mopo3zosa J1.9., fctpedoB B.A. // Morozova L.E., Yastrebov V.A.

Martepuaibl nepBoii MexXnyHapoaHou KoHdepeHn "[Ipon3BoacTBo 000pyaoBaHus U3 0J1aropo-
HBIX METAJUIOB 1 €T0 MPUMEHEHNE B XUMUYECKOM U CUJIMKATHOM MpoMbIIIieHHOCTH "bepanH —
BM'2005". - M.: ACMMU, 2005. - C. 178-186; IparoueHHbIe MeTaJIIbI. JIparolieHHbIe KaMHU. - M.
MAMU, 2005. - Ne8. - C. 116-124; XVIII mexxnyHaponHast YepHsieBcKast KOH(GEPEHIINS 110 XUMUU,
AHAJIMTUKE U TEXHOJIOTUM IIJIAaTUHOBBIX MeTAJIOB. Te3uchl 1okiIanoB. - M., 2006. - 4.2. - C. 203.

Ocsausas npou3eo0cmeo mepmodNeKmpoonbix mamepuanos, cheyuasucmol "Cynepmemanna”
8 nepayr ouepedb CMOAKHYAUCH C NPOOAeMOll mepmoareKkmpueckoll HeooHopoonocmu (TOH) npoeo-
A0KU, NOAYYEHHOU N0 CIMAHOApMHOU mexHoao2uu nepepabomku. Habnrodaemas mepmosnexkmpuuec-
Kasi HeOOHOPOOHOCMb, 1845eMmCs credcmauem HeOOHOPOOHOCMU XUMUYECK020 U CIPYKMYPHO20 COCMO-
AHUSL CAUMKA MePMOINeKMPOOH020 CNAABA.

Jlist ymeHbulenus 6AUSHUS SMUX PAKmMopos U, cOOMeemcmeeHHO, NOBbLULeHUs 8biX00a 200H020
MepMOINeKMPOOHbIX MAMEPUAN08, HA HAUeM NPeOnpusmuu UCnOAb3Yemcs MexHoA02US CAOUCTIbIX
mamepuanos.

Mastering the thermoelectrode materials manufacture, the first problem the "Supermetal” experts
faced was the thermoelectric inhomogeneity of the wire produced by using the standard processing tech-
nology. The thermoelectric inhomogeneity is obviously a result of inhomogeneity of the chemical and
structural state of the thermoelectrode alloy ingot.

In order to reduce the effect of these factors and, accordingly, increase the output of efficient ther-
moelectrode materials, Supermetal uses a technology of laminated materials.

2.2. JUCIHEPCHOYIIPOUHEHHBIE MATEPUAJIbI 1 X UCITOJb30BAHUE
B KOHCTPYKIIAX CTEKJIOILIABMJIBHBIX YCTPOVICTB /
DISPERSION-STRENGTHENED MATERIALS AND THEIR USE IN
CONSTRUCTIONS OF GLASS-MELTING EQUIPMENT

ActpedoB B.A. // Yastrebov V.A.

JlokJ1a Ha OTpacjeBOM Hay4HO-IpaKTU4ecKoM ceMuHape "[lnaTtrnHoBbleE MeTaUIbl B TPOU3BOACT-
BE€ CTEKJISTHHBIX 1 0a3aJIbTOBBIX BOJIOKOH: OITBIT, COBpPEMEHHOCTb, IEPCHEKTUBHI". - MOCKBa, ar-
penb, 2006; IparoneHHbie MeTauibl. JparoneHHble KamHu, M.: MAM, 2006. - Ne5. - C. 102-108.

Paccmompeﬁbt OCHOBHbIE CBOlUCMBA 0ucnepCH0ynp0quHHb1x NAAMUHOBbBIX CNnAAB06 U CAOUCMDbBIX
KOMNO3UUUOHHbBIX Mamepuanos, onpede/lﬂfougue l{@/l@COO@UCZSHOCH’lb UX UCnoNb306AHUA 6 KOHCMPYKUU -
AX CMEKA0NAABU/NbHBIX ycmpodcme.

The basic properties dispersion-strengthened platinum alloys and the layered composite materials,
their uses defining expediency in designs of glass-making devices are considered.
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2.3. JUCHEPCHOYITPOUHEHHBIE MATEPUAJIbI HA OCHOBE I1JIATUHBI,
X CBOUCTBA U IPUMEHEHUE /
PLATINUM-BASED DISPERSION-STRENGTHENED MATERIALS,
THEIR PROPERTIES AND APPLICFTION

ActpedoB B.A., Bacekun B.B. //

Yastrebov V.A., Vasekin V.V

Marepuaiibl BTOpoii MexkayHapoaHoi KoHbepeHuu "ITlatnHOBbIe METAJIJIbI B COBPEMEHHOM
WHIYCTPUM, BOIOPOIHOM SHEPreTUKe U B chpepax XKuzHeobecrieueHus: oyayuiero "bepiauH —
I[IM'2006". - M.: ACMMU, 2007. - C. 230-241.

Y mamepuanvt 3Ha4umenvHo npeeocxo0sm mpaduyuoHHble CHAa8bl — meepoble pacmeopsl no
epemenl 00 paspyuleHusi U CKOPOCMuU NOA3Y4eCmuU NPU 8bICOKUX MeMnepamypax.

Hcnonvzosanue /1Y mamepuanos 015 uzeomosieHus QuabepHulX RAACMUH NO380AUN0 YEEAUYUMb
CPOK CAYHCObl CIMEKAONAABUABHBIX YCIMPOIICME, N03680AUN0 PA3paAbOmams U 66eCmu 6 3KCHAYaAma-
uur MHo2oguavepHble y3avl 6oavuiux eabapumos (0o 4000 ¢huavep), ouwsymumotii 3¢hgpexkm daem
makce IKOHOMUsL podust, eHa Komopoeo, Hanpumep, 6 urwone 2006 e. ¢ ~4 paza npeevicunra yeHy
NAGMUHbL.

s cihep npumenerus, ede mamepuanblt 00ANCHbL COHEMAMb BbICOKYH 0ehOPMAUUOHHYI CROCOO-
HOCMb NpU NOA3YYECMU, XOPOULYH) C8APUBAEMOCHIb, BbICOKVIO MEPMUUECKYH0 CIOUKOCMb U npuemae-
MbLi YPO8eHb OAUMENbHOI NPOYHOCMU, OblAU Pa3pabomansl CAOUCMble KOMNO3UUUOHHblIE OUCHePCHO-
ynpounernole mamepuanvt — CKM, cocmosuyue u3 uepedyouuxcs c10e6 nAamuHbl Ui RAGMUHOPOOU-
e60e0 cnaasa u npocaoek /1Y mamepuana.

Hanpumep, maxoit CKM (¢ codepucanuem IV cnaasa oxono 17 %) ycnewno ucnoavzyemes ons
U320MOBACHUS WMAMNOBAHHBIX NAACMUH C YNAOMHEHHIMU (DUAbEPHBIMU NOAAMU, HA OCHOBE KOMOPbIX
paspabomarsl maroeabapumuwle cmekaoniaguivivie annapamot (CIIA) 0as evipabomku cmeKAsiHHbIX
B0/10KOH 08YCMAOULIHBIM CNOCOOOM.

ObocrosanHoe npumernerue /1Y mamepuanog no3eoium nompeoumensim noAy4UMb IKOHOMUYEC-
KUil 3¢ghghekm, 3Ha4umenbHo NPeaocxo0auyuil OONOAHUMENbHblIe 3aMPamyl HA U320Moe8aeHUue 000py00-
BAHUSL.

The application of dispersion-strengthened materials in the manufacture of base plates has allowed
fo increase the service life of glass-melting devices, to develop and put into operation the multi-orifice
units (up to 4000 orifices). Saving of rhodium is efficient, too. For example, its price in June 2006 was
~4 times higher than that of platinum.

For the fields of application where the materials should combine a high deformation capacity
at creep, good weldability, high thermal resistance and acceptable long-term strength, the laminar
dispersion-strengthened composite materials have been developed (SKM), consisting of alternat-
ing layers of platinum or a platinum/rhodium alloy and the layers of dispersion-strengthened
material.

For example, such an SKM (with the content of the dispersion-strengthened alloy about 17 %)
is successfully used for the manufacture of stamped plates with dense orifice fields, on the base of
which the small-size glass-melting devices for the two-stage production of glass fibers have been
developed.

In summary, it is necessary to note that the expenses for the manufacture of products from
dispersion-strengthened materials are much higher than in case of traditional metals and
alloys; however, recently there have been more and more enterprises, that are using the equip-
ment from platinum and platinum alloys, show interest in the increase of efficiency of their
application by way of using the dispersion-strengthened materials. Reasonable application of
dispersion-strengthened materials will alloy the consumers to obtain the economic benefit which
would be much greater than the additional expenses connected with the manufacture of the
equipment.
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2.4. IINIATUHOBBIE METAJLJIbI U CILJIABbI
B ITIPOU3BOJICTBE CTEKJIAHHBIX 11 BA3AJIBTOBbBIX BOJIOKOH /
PLATINUM METALS AND ALLOYS IN THE PRODUCTION
OF GLASS AND BASALT FIBERS

Mopo3zoBa J1.9. //

Morozova L.E.

Jlokyiam Ha OTpacjaeBOM HaydyHO-IpaKTUUYecKoM ceMuHape "[1aTnHOBBIe MeTaJLIbl B TPOU3BO/I-
CTBE CTEKJISIHHBIX U 0a3aJIbTOBBIX BOJIOKOH: OITBIT, COBPEMEHHOCTh, IIEPCIIEKTUBHI". - MOCKBa,
anpenb, 2006; Matepuaibl BTOpoil MeXXayHapoaHo KoH(pepeHMN "[11aTMHOBBIE MeTaJIJIbI

B COBPEMEHHOI MHIYCTPUM, BOIOPOIHOI SHEPreTUKE U B chepax XKM3HeoOeCcTieYeHUST OyayIe-
ro "bepmuu — I[1M'2006". - M.: ACMMU, 2007. - C. 211-229; dparouieHHbIe MeTaJIIbI. JIparo-
LleHHbIE KaMHU. - M.: MAMU, 2006. - Ne5. - C. 108-117.

Paccmompensr nymu nosviuenus sghghexmuenocmu ucnonb308anus NAGMUHbLL U CNAAB08 HA ee 0C-
HOBe 8 npou3800cmee CMeKAAHHbIX U 0a3a1bMOBbIX B0N0KOH, C8A3AHHbIE C 8bIO0OPOM ONMUMANbHBIX
KOHCMPYKYUOHHBIX MAMEPUAN08 U KOHMPOAEM 3a COCIABOM MAMeEPUAN08 Ha CMadusx nepepabomiu
CbIPbS, U320MOBACHUS NPOOYKYUU U ee IKCHAYAMAayUl.

The ways to increase the efficiency of application of platinum and platinum-based alloys in the pro-
duction glass and basalt fibers, connected with the choice of optimum structural materials and control
over the composition of materials at the stages of processing of raw material, manufacture and operation
of the products, have been considered.

2.5. KOMITIO3NIINOHHBIE MATEPUAJIbI HA OCHOBE IIJIATUHBbI /
PLATINUM-BASED COMPOSITES

Actpedos B.A. //

Yastrebov V.A.

Marepuainbl 4eTBEPTOI MexXKayHapoaHOU KoHdpepeHnu "[11aTuHOBBIE MeTaJIbl B COBPEMEH-
HOI MHAYCTPUM, BOJOPOIHOM 3HEPTeTUKE 1 B chepax xKu3HeoOecrneueHus: oyayiiero "bep-
JuH — [IM'2010". - M.: Acmu, ctp.223-232, 2010.

OO0Hum u3 nymeil nogvluieHus dPPeKmueHoOCmMU UCHOAb308AHUS U IKOHOMUU O0P02OCMOAULUX
HAGMUHbBL U CNAAB08 HA ee 0CHOBe 8A5Aemcs paspabomka u npumMeHeHue KOMNO3UYUOHHbIX Mame-
puanos.

Ocoboe mecmo cpedu KOMNO3UYUOHHBIX MAMEPUAN08 HA OCHO8E NAAMUHBL 3AHUMAIOM OUCNEPCHO-
ynpourennvie (/1Y) cnaasol. Hmenno onu Haubonee wiupoko Ucnoab3ymcs 8 CO8PEMeHHOl mexXHUKe.
Imo obycnosneno mem, umo /1Y naamunossie cnaassl couemarom YHUKAAbHbLI KOMNAEKC UUKO-XU-
MU4eCKUX c8olCcme mpaouyuoOHHbIX NAGMUHOBLIX CHAAB08 U 3HAYUMENbHO 00/ee 8bICOKYI0 MeXaHuue-
CKYI0 NPOYHOCMb 8NA0Mb 00 NPEOENbHO 8bICOKUX 20MON02uMecKuX memnepamyp. [Ipu smom mexHono-
euuecKue ceolicmea makux Mamepuanog no3604s0m BblNOAHAMb U3 HUX U30eAUsl PA3AUMHOU KOHPU-
eypayuu.

One of the ways to improve the efficiency and economy of expensive platinum and alloys on its base
consists in development and application of composite materials is.

Platinum-based dispersion-strengthened alloys rank high among the composite materials. They are
most widely used in modern engineering, owing to the combination of physico-chemical properties of
conventional platinum alloys and considerably higher mechanical strength even at extremely high
homological temperatures. At the same time, the technological properties of such materials allow to man-
ufacture the products of various configurations.
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Paznen 3 / Clause 3

INTPUMEHEHME IIJTATUHOBBIX METAJIJIOB B KATAJIU3E
1 BOAOPOJHOM DHEPTETUKE

APPLICATION OF PLATINUM METALS IN CATALYSIS
AND HYDROGEN ENERGY

3.1. HOBA{ KJIIOYEBA{ POJIb IINTIATUHOBBIX METAJIJIOB B CTAHOBJIEHNUA

BOJIOPOJIHON DKOHOMUKM (ITO UTOTAM PABOTHI BTOPOI
MEXKJIYHAPOIHO KOH®EPEHIINN "BEPJINH — IIM'2006") /
THE NEW KEY ROLE OF PLATINUM METALS IN FORMATION OF HYDROGEN
ECONOMY (FOLLOWING THE RESULTS OF WORK OF THE SECOND
INTERNATIONAL CONFERENCE "BERLIN — PM' 2006")

Bacekun B.B., TonbloB B.A., Tonbuopa JI.®., Actpedos B.A., Mopososa JI.9D.,. Cioptremen JLLA. //

Vasekin V.V., Goltsov V.A., Goltsova L.F., Yastrebov V.A., Morozova L.E., Sportsmen L.A.

Tpyns! [Taroit MmexxayHapomgHoii KoHdepeHuun "BOM-2007". - Joneux, 2007. - Y. 1. - C. 69-73.

Bmopas mexucoynapoonas kougepenyus "bepaun — IIM'2006" 6 noanoii mepe noomeepouna eaic-
HOCMb U He0OX00UMOCMb UHMEHCUBHOI paspabomku udeil npogeccopa E.HU. Poimeuna o pewaroweii
POAU NAGMUHOBBIX MEMANN08 YCNEUWHOM PA3BUMUU MUPOBOU IKOHOMUKU.

Results of the Second International Conference "Berlin-PM'2006" dedicated to the memory of
Professor E.I. Rytvin are summarized. It is shown that in the near future platinum metals will play a key
role in the hydrogen economy development. The implication of the analysis is that the world hydrogen
movement should be working just now to prevent "platinum crisis” of the world hydrogen economy devel-
opment.

3.2. PLATINUM METALS KEY ROLE IN HYDROGEN ECONOMY PROGRESS AND THE
FUNDAMENTALS OF HYDROGEN PALLADIUM MEMBRANE TECHNOLOGY /
KJTIOYEBA{ POJIb INIATUHOBBIX METAJIUIOB B PA3BBUTHUU BOJIOPO/THOM
DKOHOMUIKH 1 OCHOBBI BOJIOPOTHOM MAJVIATMEBON MEMBPAHHOI
TEXHOJIOI'N

Goltsova M.V., Vasekin V.V., Zhirov G.I, Goltsov V.A. //

ITonbuoBa M.B., Bacekun B.B, XKupos I'U., loasuoB B.A

Proceedings International Hydrogen Energy Congress and Exhibition,
IHEC-2007. - Istanbul, Turkey, 13-15 July. - CD/IHECO7-0967.pdf.-10 pp.

There is explained why in the near future platinum metals would play a key role in hydrogen econ-
omy progress: up to the 2010 there will be demanded ~20 tons of platinum for the world industry of vehi-
cles on fuel cells. In the prospect platinum demands will grow up to 180-200 tons per year and will ini-
tiate crisis of the world platinum metals market. The fundamentals of hydrogen palladium membrane
technology, as an only one to producing extra-pure hydrogen, are shortly described. An information on
"Supermetal” enterprise — the leader in producing technical, medicine and consumer products — is given

from the viewpoint of the near future hydrogen economy demands.

Packpoimer npuuunsl, nouemy 6 Oauxcailuiem Oyoyuiem NAAGMUHOBble Memainvl 6ydym uepamo
KAI04e8y10 poab 6 pazeumuu 6000po0Holl IkoHomuku: Kk 2010 eody nompebdyemcs ~20 moHH naamuHol
01151 MUPOBO2O NPOU3BOOCMBA MPAHCHOPMHBIX CPeocme, pabomaroujux Ha MONAUBHbIX INEMEeHMAaXx.
B 6yoywem nompebnocmo naamunul evipacmem 0o 180-200 mour 6 200, umo moxcem UHUYUUPOBAMb
KPU3UC MUPOBO20 PbIHKA NAAMUHOBbIX Memannos. Kpamko onucanvl 0CHO8bl 6000POOHOI MeMOPAHHOLL
MEeXHON02UU C UCNOAb308AHUEM NAANA0US, KAK 8adCHellulell meXHOoA02UU 0151 NPOU3B00CMBA C8epXYlL-
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cmoeo eodopoda. Ungopmauus o komnanuu "Cynepmemann” — audepa 6 npouzeoocmee mexHu4eckoi,
MeOUYUHCKOU U nompedumenbckoll npooyKuyuu — 0ana ¢ mouKu 3penus nompeoHocmetl bauxcaiiuieco
0yodyuieeo 6000p00HOT IKOHOMUKU.

3.3. THE SUSTAINABLE WAY TO HYDROGEN MARKET ECONOMY:
PRINCIPLE BASES AND PLATINUM KEY ROLE /
YCTONYUBLIN ITYTh K BOJJOPOAHON PBIHOYHON PKOHOMUKE:
IMPUHIIUIINAJIBHBIE OCHOBBI 1 KJIIOYEBA{ POJIb
IINIATUHOBBIX METAJIJIOB

Goltsov V.A., Goltsova L.F, Veziroglu T.N., Vasekin V.V., Sportsmen L.A. //

TonboB B.A., Tonbosa JI.®., Be3uporny T.H., Bacekun B.B., Crioprcmen JILA.

Proceedings the third international conference on precious metals "Platinum metals in modern
industry, hydrogen energy and life maintenance in the future "XI'AN — PM'2008". - Beijing:
Metallurgical Industry Press, 2008. - P. 178-185;

HparoueHHble MeTasbl. JlparoleHHbie KamHu. - M.: MAU, 2008. - No7 - C. 157-170.

IAHE modern Hydrogen Civilization (HyCi-) conception states that at this rigorous, severe historical
period the humankind has the only chance to save the biosphere by the advantageous all-planetary work
along the direction of ecologically clean vector "Hydrogen energy — Hydrogen economy — Hydrogen civ-
ilization". The HyCi-Conception includes three constituent, mutually conditioned parts: industrially-eco-
logical, humanitarian-cultural and geopolitical-internationally legislative ones.

There are discussed principle bases of the sustainable way to hydrogen market economy — technical
and economical basis of hydrogen civilization. Future platinum metals key role of hydrogen economy
development is considered. In conclusion and appendix of the paper there are generalized comprehen-
sive data on the present day HyCi-Conception status in the world hydrogen movement.

Konuyenyus MABD ymeepacoaem, umo uenogeuecmeo cmoxcem uzoencams IK0A02U4ecKoll Kkama-
cmpogvl U coxpaHums Ouocghepy npueooHoll 04 HCUSHU MOAbKO OOHUM eOUHCMBEHHbIM NymeM,
a UMEHHO nymem 08UMICEHUsI N0 HANPABACHUI) FK0A02UYECKU YUcmo20 sekmopa: "Bodopodnas suepee-
muxka — Bodopoonas skonomuxa — Bodopoonas yueuruzauus". Konuenuus 6000pooHoil yueuiu3sa-
YUY cOCMoum u3 mpex 63aumMo3asUcUMbIX U 83AUMO00YCA0BACHHBIX COCMABASIOUWUX: UHOYCMPUANLHO-
9K0A02UMECKOIl, 2YMAHUMAPHO-KYAbIMYPHOIL, 2e0NOAUMUYECKOL — MeNCOYHAPOOHO-NPABOBOIl.

ObcysncoeHbl NPUHUUNUANBHBIE OCHOBbL YCIOUYUB020 NYyMU K 000POOHOU PbIHOYHOU IKOHOMUKE —
MeXHUKO0-3KOHOMUHEeCKOMY 0CHOBAHUI0 8000pOOHOI yusuausauuu. Paccmompena 6yoywas kaouesas
PONMb NAAMUHOBBIX MEeMAAN08 8 Pa3eumul 8000pOOHOI IKOHOMUKU. B 3akaioueHuu u npuiojceHuu
K cmambe npedcmaenena ucuepnvléarouyas ungopmayus o cospemennom cmamyce HyCi-xonuenuyuu
8 MUP0BOM 8000POOHOM OBUICCHUL.

3.4. HYDROGEN-MATERIALS COMMUNITY: HISTORY AND CURRENT STATUS IN
THE WORLD HYDROGE MOVEMENT /
COOBHIECTBO BOJIOPO/I-MATEPHAJIBI: UICTOPUSI I COBPEMEHHBIN
CTATYC B MUPOBOM BOJTOPOJIHOM JIBMXKEHUUN

Goltsov V.A., Goltsova L.F, Vasekin V.V. //

TonsuoB B.A., TonbioBa JI.®., Bacekun B.B.

Int. J. Nuclear Hydrogen Production and Applications, 2008.- Vol. 1, No. 4, P. 278-286.

The review briefly summarises the history of the hydrogen materials community as an important part of
the World Hydrogen Movement. It analysis the history and current status of interrelation between the
Hydrogen Energy (HE) and Hydrogen Materials communities. During the last 15 years, great advances in
this cooperation have come about, thanks to the thorough activities of Permanent Working International
Scientific Committee on Hydrogen Treatment of Materials and the international conferences 'Hydrogen
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economy and hydrogen treatment of materials’ under the auspices of the International Association for
Hydrogen Energy (IAHE). The conclusion is that promoting this cooperation will be the responsibility of the
World Hydrogen Movement in the 21st century, in general, and of nuclear HE technology, in particular.

B 0630pe kpamko cymmuposana ucmopusi coobuecmea 6000po0-mamepuansl KaKk 8adcHOU 4acmu
MUP0B020 8000p00H020 dsuxceHus. IIpoanaru3upoeana ucmopus u co8pemMeHHblil Cmamyc 83aumooei-
cmeus medxcdy cooduecmeamu 8000po0HoI IHepeemuru (B2) u 600opoonvix mamepuanos. B meuenue
nocaednux 15 nem npousouwinu 6oavuiue cosueu 6 3moii Koonepayuu, 6aaeodaps akmusnocmu Ilocmo-
SAHHO-0elicmayue20 MeXcoyHapoOH020 HAYYH020 KoMUumema no 8000po0Hoi obpabomke mamepua-
108 no0 32udoti Mexcoynapodnoii accoyuayuu 6000podHoil snepeemuxu (MAB3). Coeaan 661600, umo
codeiicmeaue 3mMoil KoOOnepauuu s615emcs 8aNCHOU 003aHHOCHbIO MUPOBO20 8000POOHO20 OBUNCCHUS.
6 21-m 6eke 6 ueaom u amomHO-8000POOHBIX IHEPeeMUHECKUX MEXHON02UIL, 8 YACMHOCIU.

3.5. ITPOU3BO/ICTBO KATAINTUYECKHNX U YJIABJIMBAIOIIINX CUCTEM
I KOHBEPCUU AMMMAKA 110 TEXHOJIOTMU KOMITAHUU UMICORE
AG&CO.KG /

PRODUCTION OF CATALYST AND CATCHMENT SYSTEMS FOR AMMONIA
CONVERSION ACCORDING ON THE UMICORE AG&CO. KG TECHNOLOGY
Iax C.B., CasenkoB /I.A. // Gakh S.V., Savenkov D.A.

Matepuanbl 4eTBEPTON MeXIyHapoaHo# KoH(pepeHn "[11aTMHOBBIE METaIJIBI B COBPEMEH-
HOW MHAYCTPUH, BOOOPOIHOM 3HEPTeTHKeE 1 B chepax 3KU3HeobecneyeHus oymyiiero "bep-
quH — [IM'2010". - M.: Acmu, 2010.

Haunyuwum 0as uzdbupamenvHoeo oKucieHUs AMMUAKA 8 OKUCL A30MA 845emcs NPUMEeHeHUe Ka-
Manu3amopos u3 nAamuHossix cnaaeos. B 2008 eody na naowaoke OAO "HIIK "Cynepmemann” cos-
mecmuo ¢ komnarnueii Umicore AG&Co. KG 6b110 omKpbimo co8pemeHHoe 8bICOKOMEXHON02UMHOE NPO-
U3600CMB0 KAMAAUMUYECKUX CUCMeM U3 CHAAB08 HA OCHO8e NAAMUHbL, UCHOAb3YEMbIX 8 npouecce
OKUCAeHUS AMMUAKA NpuU 8bipabomke cAaboil a30MHOU KUCAOMb.

Platinum alloy catalysts are the best ones for selective ammonia oxidation into nitric oxide. In 2008,
a state-of-the-art high-tech line was launched on the platform of OJSC SIC Supermetal in cooperation
with Umicore AG&Co. KG for the production of platinum-alloy-based catalyst systems for ammonia oxi-
dation in the production of weak nitric acid.

3.6. TIEPCIHEKTHBBI BOJOPOJHOI MEMBPAHHOU TEXHOJIOTUMU:
TEXHUYECKUE U PBIHOYHBIE ACIIEKTHI /
PROSPECTS OF HYDROGEN MEMBRANE TECHNOLOGY:
TECHNICAL AND MARKET ASPECTS
TonboB B.A., TonsoBa M.B, XKupos I' M., Toasuosa JI.®., Bacekun B.B., Cnoprcmen JILA. //
Goltsov V.A., Goltsova M.V., Zhirov G.I., Goltsova L.F,, Vasekin V.V., Sportsmen L.A

Matepuanbl 4eTBEPTOI MexXIyHapoaHO# KoH(pepeHn "[11aTMHOBBIE METaJIBI B COBPEMEH-
HOI MHAYCTPUM, BOOJOPOAHOM HEPTreTUKE 1 B c(pepax xku3HeobecrieueHus oymayiiero "bep-
quH — [IM'2010". - M.: Acmn, 2010.

B nacmosiwee epems pazeumue 6000po0HOI IHepeemMUKU (IKOHOMUKU) OOCMU2A0 PbIHOYHOU cMa-
duu. Bvicoxouucmotii 6000po0d Heobxo0um 6 Hacmosiujee 8pems 045 MHO2UX 8000POOHBIX MEXHON02U
MpaouyUoOHHOU U cogpemerHol undycmpuu. Booopoonas membpannas mexuonozus seasgemcs be30m-
XOOHOIL, OpYJcecmeeHHOU N0 OMHOULEHUIO K OKpYJcaroujeli cpede mexnoaoeuell 0451 npou3eo0cmaea Gul-
CcoKo4UCMO020 6000p00a.

B nHacmosweit cmamve 0anbl 0OCHOBHbIE XAPAKMEPUCMUKU NAAAA0UEBbIX CNAAB08 0451 OUPDY3UOH-
HbIX 6000POOHBIX PUALIMPOB, KOHCMPYKUUOHHBIE 0COOEHHOCMU OUGhPDY3UOHHBIX I1eMEHMO08 U 8000PO0-
HbIX MEMOPAHHbIX annapamoa.
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Paznen 3

Ocoboe sHuMaHue ydeneno HA0eHCHOCMU MeMOPAHHBIX U KOHCMPYKUUOHHbIX MAMepuanos, sne-
MeHmMOo8 U annapamos pabomarowux 8 WUpoKom uHmepeaie memnepamyp u 0agieHuil 8000po0oco-
depacaujux cpeo 8 yCa08uUsX Co8pemMenHblX npoussoocms. Kopomko o6cyicoer pulHOK 8bICOKOUUCMO20
60dopoda.

At present time hydrogen energy's (economy's) advances have progressed a market stage. High pure
hydrogen is essential now for many hydrogen technologies of traditional and modern industry.
Hydrogen membrane technology is a wasteless, environmentally friendly technology for high pure
hydrogen production. The main characteristics of palladium alloys for hydrogen diffusion filters, the
construction peculiarities of diffusion elements and hydrogen membrane apparatuses (HMA) are pre-
sented in the paper.

A special attention is given to the reliability of membrane and construction materials, elements and
apparatuses operating in a wide range of temperatures and pressures of hydrogen-containing media
under the up-to-date production. High pure hydrogen market is shortly discussed.
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Paznen 4

Pasnen 4 / Clause 4

CO3JAHUME U ITPUMEHEHUE HOBbIX 1 NCITIOJIb3OBAHU A
CYHIECTBYIOIIUX ITUPO- U TUAPOMETAJUTYPTUYECKUX ITPOLTECCOB
ITIEPEPABOTKMN CbIPbA BJIATOPOJAHbIX METAJLJIOB

DEVELOPMENT AND APPLICATION OF EXISTING
PYRO- AND HYDROMETALLURGICAL METHODS OF PROCESSING
OF RAW NOBLE METAL MATERIALS

4.1. PROCESSING OF PLATINUM GROUP METALS CONTAINED
IN SECONDARY RAW MATERIALS /
MN3BJIEYEHUE ITJIATUHOBBIX METAJIVIOB, COAEPXKALIINXCA
BO BTOPUYHOM CBIPBE

Sokolov A.N. // CokosoB A.H.

Proceedings the third international conference on precious metals "Platinum metals in modern
industry, hydrogen energy and life maintenance in the future "XI'AN — PM'2008". - Beijing:
Metallurgical Industry Press, 2008.

While processing the waste materials, remaining after extraction of the basic mass of precious metals from
secondary raw materials in the form of ceramic materials, we obtained some new and interesting results.
When experimenting with different schemes of processing and concentration, we made it possible to extract
0.2-0.25-mcm platinoids, which corresponds to the capability of similar technologies or is even better.

The practical results obtained show the acceptability of this processing scheme for extraction of precious
metals in the placer deposits where the precious metals are in the form of so-called ultrathin layers
(Tanzania and Papua New Guinea minefields, etc.). The maximum rate of extraction during processing
and mining, as well as the cost efficiency of the method, suggest its potential and undoubted relevance.

B npouecce nepepabomku omxo0doe, ocmarouuxcs nocae 8bl0eaeHUs: OCHOBHOU MACCbL OPA2OUEHHbIX Me-
Mannos u3 6MOPU1HO20 Cbipbs 8 sude kKepamuueckux mamepuanos, HIIK "Cynepmemann” noayuun Hogoie
UHmMepecHble pe3yabmamol. IKCHEPUMEHMUPYSL C PA3AUYHBIMU MEXHOA02UMECKUMU CXeMAaMU nepepadomku
u oboeauieHus, 6blaa NOAYHeHa B03MOICHOCHIb U3BAEHEeHUS NAAMUHOUA08 KpynHocmbio 0,2-0,25 mkm, umo
coomeemcmeyem unu npesocxooum 03MONCHOCHU U3BECIMHbIX AHAN0CUMHBIX MEXHOA0UIL.

Iloayuennvie npakmuueckue pe3ynomamosi NO360AAIOM COeAAMb 8bIB00 0 NPUEMAEMOCMU UCNOAb-
3yeMoll cxemvl nepepabomku 015 u3zene1eHus Opa2oueHHbIX Memanios 8 pacCblNHbIX MeCmopoCOe U -
Ax, ede OpazoyeHHvle Memanibl Hax00amcs 6 MmakK HA3bl8aembiX 'C6epXMOHKUX " NAeHKax (Mecmopoic-
denus 6 Tauzanuu, Ilanya Hoeas lsunes u dpyeue). Makcumanvhas cmenens uzgnievenus, Komopas
docmueaemcsi npu nepepabomke u 0obviue, a MaKice IKOHOMU4ecKas dhgekmusHocms cnocodoa no3-
80./151em 2080pPUNMb 0 €20 NePCNeKMUBHOCMU U HECOMHEHHOU 60CMPeb08aHHOCMU.

4.2. OIIBIT INPOMETAJLTYPTUYECKOM ITEPEPABOTKI BTOPTYHOT'O CHIPHSA
JPATOLIEHHBIX METAJIJIOB B OAO "HIIK "CYIIEPMETAJLT" /
EXPERIENCE IN PYRO-PROCESSING OF THE PRECIOUS METAL SECONDARY
RAW MATERIALS AT OJSC SIC SUPERMETAL

JleBuenko C.I., Mopo3zosa JI.D. // Levchenko S.D., Morozova L.E.

Martepuaiibl 4eTBEPTOI MeXKayHapoaHOU KoHgpepeHuu "[11aTuHOBBIE MeTalIbl B COBPEMEH-
HOI MHAYCTPUM, BOJOPOIHOM 3HEPreTUKe 1 B chepax xKu3HeoOecneueHus: oymyiiero "bep-
quH — [IM"2010". - M.: Acmu, 2010.

Iloka3zamnsl ocHoHbIE HAnNpaeneHusA coeepuleHcmeosanu mexHoao2uil nepepa6omlcu 6MmMopuU4YH0o20
Cblpbsl U nupomemanntypeuvecKkoeo pad)LIHMPOGCZHLIﬂ cnaaeoe apCZZOL{eHHbDC mMemanioe Cco 3Havumensb-
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Paznen 4

HbIM CHUMICeHUeM 0e36038PaMmHbIX NOMepb OpazoueHHbIX Memanios, NPUMEHeHUs KOMNACKCHbIX meX-
HO02ULL NepepadomKu 6MopPU1HO20 Cbipbs.

The base directions of perfection of processing technologies of the secondary raw materials and pyromet-
allurgic refinement of precious metal alloys with a significant reduction of irrevocable losses of precious met-
als, and application of complex technologies of secondary raw material processing, have been shown.

4.3. TIMHUPOMETAJUITYPTUYECKASA IIEPEPABOTKA BTOPUYHOI'O ChIPbA
IIVIATUHOBBIX METAJIJIOB /
PYROMETALLURGICAL PROCESSING OF PLATINUM METALS
RAW MATERIALS

Mopo3zosa J1.9., Jlepuenko C.I., ActpedoB B.A.,. Bacekun B.B. //

Morozova L.E., Levchenko S.D., Yastrebov V.A., Vasekin V.V.

CoopHuk MatepuanoB XIX MexayHapoaHoit YepHsieBCKoi KOH(pepeHLIMU 10 XMMUU, aHAIN-
TUKE Y TEXHOJIOTMHU TUIaTUHOBLIX MeTaioB, HoBocubupck, oktsaopb 2010, 4.2, cTp. 25

Thasnvimu smanamu nepepabomku 264A10MC NUPOMEMANLLYPeUMECKUe NPOUECChl, 00ecneuusaro-
e npuemMAemyro OHUCMKY 0m HeMemaliu4ecKux KAI4eHUll, 8 MOoM Hucae OKCUOHbIX KOMHOHEHMO8,
exo0sauux 8 ducnepcHoynpouneruvle cnaasvl mapok JAYIIC-CM u caroenvie komnosumsr muna CKM-
CM, u pacghunuposarue om nebaa2opoOHbIX npUMecell.

B pabome npedcmasnenvt peaysomamol paghuHupo8arus nAAGMUHOPOOUEBbIX CNAABO8 U NAAMUHDbL
om HebAa20pOOHbIX npuMecell Jcene3a, Medu, HuKeas, 01084, UUHKA, MbIUbAKA U Op.

The main stages of processing are pyrometallurgical processes that provide acceptable refinement
from nonmetallic inclusions (including the oxide components in the dispersion-strengthened DUPS-SM
and laminar composites such as SKM-SM) and refinement from ignoble impurities.

The paper presents the results of refinement of platinum/rhodium alloys and platinum from ignoble
impurities (iron, copper, nickel, tin, zinc, arsenic, efc).
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Pazmen 5

Paznen 5 / Clause 5

TEXHOJIOTUYECKHUE ITPOLIECCHI N3TOTOBJIEHUA CTEK/IOIIVIABMIBbHbBIX
AIIITAPATOB M JIPYTO¥ MPOAYKIIUN TEXHUYECKOTO HA3BHAYEHU A
N3 BJATOPOJAHbIX METAJIJIOB U CIIJIABOB

PROCESSES OF FABRICATION OF GLASS-MELTING APPARATUS
AND OTHER INDUSTRIAL-USE PRODUCTS FROM NOBLE METALS AND ALLOYS

5.1. SLOT-TYPE AND ORIFICE BUSHING FOR PRODUCTION OF BASALT FIBERS /
OIIBIT PASPABOTKI KOHCTPYKIINH HIEJTEBBIX ®NJIBEPHBIX IINTATEJIEN
B TEXHOJIOI'NAX ITPOU3BO/ICTBA BASAJIBTOBBIX BOJIOKOH

Vasekin V.V., Perelman S.L., Ulybyshev V.V. //

Bacekun B.B., Ilepensman C.J1., YabiObiies B.B.

Proceedings the third international conference on precious metals "Platinum metals in modern
industry, hydrogen energy and life maintenance in the future "XI'AN — PM'2008". - Beijing:
Metallurgical Industry Press, 2008. - P. 87-90; [IparouieHHble MeTasUIbl. parolieHHble KAMHU. -
M.: MAU, 2008. - Ne6. - C. 167-170.

The new design slot-type bushing in production technologies of basalt fibers is developed and two
technological processes are realized:

1. Production technology of continuous basalt monofibers by way of air withdrawal, with a level of
the melt above the orifice plate of 120-130 mm.

2. Production technology of superfine basalt fibers using a duplex process, with a level of the melt
above the orifice plate of 85-90 mm.

We suppose that design of the forming unit that we have developed can be universal for the techno-
logical processes of basalt fiber production, using slot-type bushings.

Paspabomana Hoéas KOHCMPYKUUS WeNe6bIX PUAbEPHbIX nUmameneil 8 MexXHOA02UX NPOU3E00-
cmea 6a3anbmoBuixX 6010K0H U Peanu308aHbl 0864 MEXHON02UHECKUX Npolyecca:

1. Texnonoeus evipabomru 6a3a16M0B020 HENPEPbIBHO20 MOHOBOAOKHA CNOCOOOM 8030YUIHO20 Bbl-
MmsAUBAHUS NPU YPOBHe pacnaasa Had puaveproil naacmuroil 120-130 mm.

2. Texnonoeus evipabomiu 6a3anbmo80e0 CynepmoHK020 60A0KHA OYNAeKC-NPOUeccom Npu ypos-
He pacnaasa Hao gurveprotl naacmuroi 85-90 mm.

Mot npednonazaem, umo pa3pabomarHas HaAMU KOHCMPYKUUS Y31a GOPMOBAHUS Molcem Oblmb
YVHUBEPCANbHOLL 0151 MEXHOA02UHeCKUX NPOUeCcco8 8blpabomKu 6a3aabmosblX 60A0KOH ¢ UCNOAb306AHU-
em (hunvepHvIX numameneil ueae6020 mund.

5.2. TECHNOLOGIES AND MATERIALS IN THE PRODUCTION LINE

AT FSUE SIC SUPERMETAL /

TEXHOJIOTUHN U MATEPHUAJIBI B ITPOU3BOJACTBE HIIK "CYIIEPMETAJLT"
Yastrebov V.A. // Slctpe6oB B.A.

Proceedings the third international conference on precious metals "Platinum metals in modern
industry, hydrogen energy and life maintenance in the future "XI'AN — PM'2008". - Beijing:
Metallurgical Industry Press, 2008. - P. 174.

SIC Supermetal is a specialized enterprise for production of glass-melting devices for the glass and
basalt fiber industry, systems and crucibles for melting of optical glasses and growing of monocrystals,
wire for heat-sensitive transmitters made of platinum metals and alloys.

The basis for the production of competitive products is the application of traditional metallurgical
processes and equipment in combination with novel technologies and developments, such as
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Paznen 5

e electrophysical material processing methods;

e flexible orifice plate production technologies,

e development of laminar metal structures;

e plasma processes of purification and forming of the structure of the metal.

Electrophysical processing methods are used in the production of dispersion-strengthened materials
(production of powders), die tooling and instruments, dimensional processing of the orifices after with-
drawal of solid-stamped plates.

The versions of production of the orifice units in the devices for production of glass and basalt fibers
by methods of withdrawal (solid-stamped), welded or combined, their advantages in disadvantages,
have been considered.

The laminar dispersion-strengthened compositions with high values of high-temperature strength
and stress rupture ductility are used as structural materials for the manufacture of elements of glass-
melting devices and crucibles. The production technology and compositions of the thermo-electrode
materials with dispersion strengthening and stabilized structure for the manufacture of thermocouples
such as S, have been developed. The technology of laminates is also applied for suppression of thermo-
electric inhomogeneity of the electrode wire made of platinum and platinum-rhodium alloys.

For the manufacture of thin (under 20 microns) platinum wire for resistance thermometers, there are
special requirements for the quality of the ingot (porosity and non-metallic content should be minimum);
and it is important to keep the specified impurity background in all process stages in order to keep within
the required thermoelectric properties. The technology with microalloying of refined platinum and plas-
ma-arc remelting, enables to produce thin platinum wire with required thermoelectric properties.

HIIK "Cynepmemann” saeasemcs cneyuaru3uposaHHbiM Npeonpusmuem no 8biInycKy cmekaonia-
sunvrvix yempoiicme (CI1Y) oas npombvluinenHOCMU CIMEKASHHbIX U 0A3aAbMOBbIX 80N0KOH, CUCEM
U mueneil 045 6apKu ONMUYECKUX CIEKO0 U 8bIpAUUBAHUS MOHOKPUCIAAN08, NPOBONOKU 051 MePMO-
YYECMEUMENbHbIX OAMYUKO08 U3 NAAMUHOBBIX MEMANN08 U CNAABO8.

OcHosa npouseodcmea KOHKYPeHmMOCNOCOOHOU NPOOYKYUU — UCNOAb308AHUE MPAOUUUOHHBIX Me-
MannypeuveckKux npoueccos u 000py008aHus 6 cCoMemanu ¢ OMHOCUMENbHO HOBLIMU 045 NPeOnpus-
Mus MeXHON02UAMU U pa3pabomKamu, maKkumu KaK
anekmpoguzuueckue memodst 06padboOmMKU Mamepuanos;
eUbKUe MexHON02UU U320MOBAEHUS (PUNbEPHBIX NAACTMUH,
co30aHue cAoUCMbIX MEMANIUHeCKUX CMpyKmyp;
nAG3MeHHble NPOUeccbl OUUCIKU U (POPMUPOBAHUS CMPYKMYPbl MEMAAd.

Anexkmpoghuzuueckue memoovl 00pabOMKU UCNOAL3YHOMCA NPU NPOU3BOOCMEE OUCHEPCHOYNPOY -
HEeHHbIX Mamepuanos (noayeHue NOPoOULK08), U3e0moeieHuu Wmamnooil OCHACMKU U UHCMPYMeEH-
moe, pazmepHoll o6pabomke @uavep nocae 8bIMANICKU YeAbHOUMAMNOBAHHbIX NAACHUH.

Paccmompenot sapuanmol npouzgoocmea uabepHbix Y3108 8 YCmpolcmeax 04s NOAYHeHUs. CMeK -
JASAHHBIX U 0A3a1bMOBbIX B0N0KOH MEMOOAMU BbIMANCKU (UeAbHOUMAMNOBAHHbIE), C UCNOAb308AHUEM
C8APKU U KOMOUHUPOBAHHbIE, UX OOCMOUHCIMEA U HeOOCMAMKLU.

Croucmole OuCnepcHOynpouHeHHble KOMNOULUU, COYeMAaroujle 8bicOKUe NOKA3amenu Jcaponpo4Hocmu
U OAUMeNbHOL NAACMUMHOCIU, HAX00SM NPUMEHEHUe 8 Kayecmee KOHCMPYKUUOHHbIX MAMepuanog 04 us-
eomoeaenus snemenmos CI1Y u mueneii. Pazpabomarsl mexHon02us U320mMoeaeHuUst U COCMasbl Mepmo3nex -
MPOOHBIX MAMEPUAN08 ¢ OUCNEPCHbIM YUPOUHEHUeM U CIAOUAU3UPOBAHHOL CIPYKMYPOLL 051 U320MOBACHUS
mepmonap muna S. Texronoeus: cAoucmoix Mamepuaios NPUMeHsemcs makice 045 N00AAeHUs. MepMode-
Kmpuueckoli He00HOPOOHOCMU 21eKMPOOHOU NPOBOAOKU U3 NAAMUHbL U NAAMUHOPOOUEBbIX CHAABOE.

TIpu uzeomoeneruu monkoii (0o 20 MKM) nAGMUHOB0LL NPOBOAOKU 0151 MEPMOMEMPOE CONPOMUBAEHUSL 0CO-
Oble mpebosanus NPedsaBAIMC K Ka4ecmeay CAumKka (Nopucmocmy U co0eplcanue HememaniuHecKux 6Kam-
YeHULl 00NXCHbL ObIMb MUHUMANbHYL), NPUMEM BAXCHO HA BCeX nepedenax COXpaHumb 6 Memanie onpeoeneHHblil
npuMecHblil (hoH, ymobbl YA0XCUMbCA 8 30aHHbIe MepMoANeKmputecKue ceolicmea. Texnonoeus, exkaruarouas
MUKPOAe2UposaHue agouHUpoBaHHOU NAGMUHbL U NAA3MEHHO-0Y206011 Nepenaas, no3eosem cmadulbHO Noay-
Yamo MOHKYH NAAMUHOBYHO NPOBOAOKY C HEOOXOOUMbBIMU MEPMOINCKMPUYECKUMU CBOLICMBAMI.
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Pasnen 6

Paznen 6 / Clause 6

PE3VJIBTATBI PABOT 110 CO3JAHNIO CTEKJIOIIJIABUJIBHBIX AIIITAPATOB
13 IIATUHOBBIX CILIABOB, U3YYEHUIO YCJIOBU DKCILIYATALIMA
N NCCJIEJOBAHUIO ITPUYNH UX PASPYHIEHUA

RESULTS OF DESIGNING OF GLASS-MELTING APPARATUS
MADE FROM PLATINUM ALLOYS, STUDY ON SERVICE CONDITIONS
AND REASONS OF THEIR FAILURE

6.1. TIPOMU3BOACTBO OBOPYAOBAHUA U3 BJIATOPOJAHBIX METAJIJZIOB 1 EI'O
IMPUMEHEHUE B XUMHNYECKON 1 CUJIMKATHOM ITPOMBIIIIVIEHHOCTH /
MANUFACTURE OF NOBLE METAL EQUIPMENT AND ITS APPLICATION
IN CHEMICAL AND SILICATE INDUSTRIES

Bacekun B.B. // Vasekin V.V.

HparoueHHble MeTasbl. JlparoieHHbie KamHu. - M.: MAU, 2005. - Ne4. - C. 27-31.

IIpedcmaenen anomc nepeoii mexcdyHapooroii kongepenyuu "llpouzsoocmeo obopydosanus u3 oaaeo-
POOHBIX MEMANN08 U e20 NPUMEHEHUe 8 XUMUYECKOll U CUAUKamHoll npomviuinenHocmu "bepaun — BM'2005",

The announcement of the first international conference "Manufacture of noble metal equipment and
its application in chemical and silicate industries (BERLIN "NM' 2005") is presented.

6.2. ITIPOBJEMBbBI 1 BOBMO2KHOCTHU DOPDPEKTUBHOI'O
NCITIOJIb30BAHUSA METAJVIOB INIATUHOBOM I'PYIIITBI B XUMHNYECKOM
N CUJIMKATHOI ITPOMBINIUVIEHHOCTH /
PROBLEMS AND POTENTIAL OF EFFICIENT USE OF PLATINUM GROUP
METALS IN CHEMICAL AND SILICATE INDUSTRIES

Bacekun B.B. // Vasekin V.V.

Matepuasnbl nepBoii MexXKayHapoaHOU KoHdepeHLu "[1pon3BoacTBo 000pyn0BaHUS U3 O1aro-
POIHBIX METAJJIOB U €T0 IIPUMEHEHNE B XMMUUECKOM M CUJIMKATHOM MTPOMBIIIUIEHHOCTH "bep-
JuH — bM'2005". - M.: ACMM, 2005. - C. 46-57; dparouieHHbIe MeTaJIJIbl. JIparolieHHbIe KaM-
HU. - M.: MAU, 2005. - Ne6. - C. 111-122.

"Cynepmemann" akmueno pabomaem Ha pbiHKe OpA2OYEHHbIX MEMANN08 U UMeem 803MONCHOCHb
agghekmusro noddepicams c6OUX NAPMHEPOB 8 BONPOCAX 0becneueHUs: OpazoyeHHbIMU MeMAaIIamMu Ux
npouseodcmeenHbvlx npoepamm. B 1999 cody "Cynepmemann” npednroxcun, a ¢ 2000 eoda akmuero
npooeueaem Ha PolHOK HOBble NPOEKMbl NO NepepadomKe Coipbsi OPA2OUeHHbIX MEMALN08 U U320MOo81e-
HUK CMEKAONAABUABHBIX YCMPOUCME U OpYeuX U30eaull MmexHU4ecK020 Ha3HaYeHUsl.

3axazuuxu "Cynepmemanna” noayuuau peanvuyio 603MOICHOCMb, He Y8eAUHUBAS KOAUYECMBO
COOCMBEHHbBIX OPA2OUEHHbIX MEMAN08, UCNOAb308aAMb 001bULE CINEKAONAABUALHBIX YCIMPOIICME U OpY-
2020 000py008aHUs 045 pacuiupenus 006emos npoussodcmea. Imo 0vl10 00cmueHymo 61a200aps eHe-
OpeHUI0 PA3AUYHbBIX MEXHON02UMECKUX U OPeAHU3AUUOHHBIX CXeM, NO3BOAUBUIUX COKPAMUMb 8PeMs.
NO0AH020 000pOMA OPA2OUEHHBIX MEMAN08 OM CbiPbs 00 20M08020 U30enus 00 HeCKOAbKUX OHell.

Tlocmosinnoe cosepuiencmeosanue omoenbHbix cmaouil nepepabomKu Colpbsi U U320MOBACHUS U3-
Oeaull ¢ npuUMeHeHUeM CHeUUANbHbIX Pecypcocoepearouux mexHoA02Ull, NOBbIUAIUUX 8bIX00 200H0-
20 Mamepuana, 0aem G03MOICHOCHb NOCMOSHHO CHUNCAMb YPOBeHb 0e36038PAMHbBIX nomepsb 0paeo-
UEHHbIX Memaniod u nodoepicueams e2o 00HUM U3 CAMbIX HUZKUX 6 Mupe.

General information and modern tendencies in the application of platinum alloys in the equipment
and special attachments for the production of glass and basalt fibers, melting of optical and special
high-quality glasses and growing of monocrystals, has been presented in the paper. The results of
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Pasnen 6

developments and industrial application of dispersion-strengthened platinum alloys and laminar
composites and the efficiency of their application in new metal-saving designs of glass-melting appa-
ratus, have been considered.

6.3. ®WJIBEPHBIE IIMTATEJUN C OFbEMHON ®MJIBEPHOMU ITJIACTHOM /
BUSHINGS WITH VOLUMETRIC ORIFICE PLATES

Bacekun B.B, [lepensman C.JI., Yabiosiies B.B., Actpedos B.A. //

Vasekin V.V., Perelman S.L., Ulybyshev V.V., Yastrebov V.A.

Matepuanbl nepBoii MexXaAyHapoaHOU KoHdepeHLu "[1pon3BoacTBo 000pynoBaHMs U3 O1aro-
POIHBIX METAJJIOB M €70 IPUMEHEHNE B XMMUUECKOM M CUJIMKATHOM ITPOMBIIIUIEHHOCTH "bep-
auH — BM'2005". - M.: ACMMU, 2005. - C. 199-206; IparouieHHbIe MeTaJUIbL. JIparolieHHbIC
KamMHu. - M.: MAU, 2005. - Ne7. - C. 75-82.

C yseauuenuem uucnaa guavep u npouzsooumesbHOCMU QUAbEPHbIX numameneil npoyecc nooa4u
pacnaasa u3 Kkamasa gudepa K uabepHoMy numamento CMaHogumcs 6onee OUHAMUYHBIM, NPU IMOM
yeeauuusaemcs memnepamypa pacniasa Ha nooxooe K (huibepHoMy nuUmamento U 2u0pocmamu4ecKoe
dasnenue pacnaasa Hao puavepoil. I[loviuernue memnepamypul pacniasa Hao GuabepHoll NAACMUHOU
6 couemanuu ¢ meHoeHyuei no ynaomHeHuo (huibepHoeo noas NPUBOOUM K y8eauteHuo y0eabHo20 no-
moKa menaa, NOCMynarnwe2o ¢ pacnaaéom Ha eOUHUYY NAouaou QUAbepHOIl NAACMUHbL, 8CledCmaue
Yeeo pacnaas ece 6 00avulell mepe KOHMPOAUPYem YPo8eHsb U PAGHOMEPHOCHb MeMnepamypul (huivep-
HOU naacmunbl. YeeauveHue eabapumoe QuabepHoil NAACMUHbL CHUMCAem e€ JceCmKoCmb, d 8 cove-
MaHuu ¢ yniomHeHuem QuabepHo2o noas CHudcaem 3ggexkmusrnocms menioomoopa om "nyKoeuy”
8 OKpYICaruyro cpedy 8 nodpuivepHoll 30He. Yseauuenue euopocmamu4eckoeo 0aéaeHus pacniasa
Hao ¢hunvepamu u cHudceHue 3ppHeKkmusHocmu menioomoopa 6 noopUAbepHOLl 30He He N0380ASI0M
8b10epIcamb ONMUMAAbHOE COOMHOUIeHUEe NAPAMempo8 NPoyecca (hopmMosanus.

B HIIK "Cynepmemann” pazpabomana u npouina npeosapumenvhvle UCNbIMAHUSL KOHCIMPYKUUS
@uaveproeo numamensi ¢ 006eMHOU PUAbEPHOI NAACMUHOU, KOMOPAsi N0380A5eMm.

1 6 3HauumenvbHoll cmeneHu CHU3UMb He2amueHoe GAUsHUe Mena06020 NOMOKA pacnaasd Ha

DPABHOMEPHOCb MeMNepPamypHo20 NoAs UAbEPHOU NAACMUHbL;

2 obecneuums ONMUMANbHOE COOMHOUIEHUE OCHOBHbIX NAPAMEmpo8 npouecca Gopmosanus 3a
cuem 3a0aHus He0bX00UMO020 2UOPOCMaAmMuU4ecKk020 0aéAeHUs pacniasa Hao uivepamu, He3a-
BUCUMO OM YPOBHS dM020 0a81eHUs 8 KaHane gudepa;

CYujecmeeHHo, Ha NOps0oK, YBeAUHUMb HCECMKOCTb (UAbEPHOL NAACIUHbL,

obecneuums makKue yca08us popmMo8anus, npu KoOmopuvix pacniae evimekaem u3 guivep, ume-
HOWUX NOHUICEHHYI) MeMnepamypy CMeHOK, 8CAedcmeue 4eeo0 YMeHbUlaemcs MmeHOeHUuUs
K CMA4ueauuio pacniaeom @uavep u co30aromces 00noAHUmMeNbHble NPeoOnoCblAKY 045 YRAOM -
HeHUsl (huNbepHOeO NoA.

A W

With an increase in the number of orifices and productivity of bushings, the process of the feed of the melt
from the feeder channel to the bushing becomes more dynamic, and the melt temperature increases when the
melt approaches the bushing, and the hydrostatic pressure above the orifice increases as well. The increase
in the melt temperature above the orifice plate in combination with a tendency to make the orifice field denser,
results in an increase of the specific heat flow coming with the melt per a unit of area of the orifice plate, and
in this connection the melt controls the level and uniformity of temperature of the orifice plate in an increas-
ing extent. The increase in dimensions of the orifice plate reduces the efficiency of heat removal from the cones
fo the environment in the under-orifice zone. The increase in hydrostatic pressure of the melt above the ori-
fices and reduction of the efficiency of heat removal in the under-orifice zone do not allow to maintain an
optimum correlation of the forming process parameters. FSUE NPK Supermetal has developed and prelimi-
narily tested a design of a bushing with a volumetric orifice plate, which allows the following:

1 Considerably neutralize a negative effect of the melt heat flow on the uniformity of the tempera-

ture field of the orifice plate;
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2 Provide an optimum correlation of the forming process parameters by way of setting the required
hydrostatic pressure of the melt above the orifices, independently of the pressure level in the feed-
er channel;

Considerably (by an order of magnitude greater) improve the rigidity of the orifice plate;
Provide such forming conditions under which the melt flows out of the orifices that have a
reduced temperature of the walls, thanks to which the tendency of wetting the orifices with the
melt grows weaker, and additional prerequisites are created to make the orifice field denser.

AN W

6.4. OCOBEHHOCTHU U3IrOTOBJIEHHUA LHEJIbHOIITAMIIOBAHHBIX ®UJIBEP-
HBbIX IIJIACTUH /
FEATURES OF MANUFACTURE OF SOLID-STAMPED ORIFICE PLATES
ActpedoB B.A. // Yastrebov V.A.

Matepuasnbl nepBoii MexXayHapoaHOU KoHdepeHLu "[1pon3BoacTBo o0opynoBaHUs U3 O1aro-
POIHBIX METAJJIOB M €70 IIPUMEHEHNE B XMMUUECKOM M CUJIMKATHOM TPOMBIIIUIEHHOCTH "bep-
JuH - BM'2005". - M.: ACMMU, 2005. - C. 193 - 198; [IparoueHHble MeTaJJbl. [[paroleHHbIE
KamMHU. - M.: MAU, 2005. - Ne9. - C. 151-157.

Paspabomana mexnonoeus uzeomoenenus: UeabHOUMAMNOBAHHBIX (PUABEPHBIX CEKUULL U NAACTMUH,
N0360AA0WAS1 ONEPAMUBHO USMEHSMb UX 2e0OMempuyecKue napamempbl.

The manufacturing technology of solid-stamped orifice sections and plates has been developed,
allowing to operatively change their geometrical parameters.

6.5. OIIBbIT ITPON3BOJACTBA BASAJIBTOBOI'O BOJIOKHA ®UJIBEPHBIM CITIOCO-
BOM C IIPUMEHEHHWEM IIEJEBBIX ®NJIBEPHBIX ITMTATEJIEN /
EXPERIENCE IN BASALT FIBER PRODUCTION BY ORIFICE METHOD WITH
THE USE OF SLOTTED GLASS FEEDERS

Vnbi6witieB B.B. // Ulybyshev V.V.

Martepuaisl epBoii MexXayHapoaHoI KoHpepeHunu "[1pon3BoacTBo o6opynoBaHus 13 O1aro-
POIHBIX METAJVIOB 1 €ro IpUMEHEHMEe B XUMUYECKOI 1 CUIMKATHOM MPOMBILIIEHHOCTH "bep-
quH — bM'2005". - M.: ACMM, 2005. - C. 187-192; dparoueHHbie MeTaIbl. JIparoleHHbIe
KamMHU. - M.: MAU, 2005. - Ne9. - C. 171-177.

Yoanoce naiimu makue mexnuueckue peuwieHus, KOmopbsie 3a c4em NPUHUUNUANbHOSO USMEHEHUs.
KapmuHsl menaoo0MeHa mexcoy pacniagom u QuabepHoil nAacmuHoll obecneuusarom padomocnocoo-
HOCMb Wenesblx (hurbepHbix numameneti npu 00CMamo4Ho 8biCOKUX 3HAYEeHUSX YPOGHS PACNAA8a HAO
@unvepHoil naacmuHoll.

We managed to find such technical decisions which, due to the basic change of the heat exchange
pattern between the melt and the orifice plate, provide efficiency of slot-hole bushings, with a rather high
level of the melt above the orifice plate.

6.6. ODJIEKTPOKEPAMWYECKAS ITEYD JIJIA ITPOU3BOJACTBA CTEKJIOBOJIOKHA /
ELECTROCERAMIC FURNACE FOR GLASS FIBER PRODUCTION
Yepusikos PI. // Chernyakov R.G.

Martepuainbl mepBoii MexXayHapoaHoI KoHpepeHuuu "[1pon3BoacTBo o6opynoBaHus 13 Oaro-
POMHBIX METAJIIOB U €0 TIpUMEHEHNEe B XUMUUECKON U CUJIMKATHOM MPOMBIIILIEHHOCTH "bep-
quH — bM"2005". - M.: ACMMU, 2005. - C. 207-211.

Pa3zpabomana koncmpykuyus aneKkmpokepamu4eckoll neuu 015 OCHAWeHUs YCMAaH080K NO NPOU3-
600cmEy HEenpepvleHO20 CMEeKA080A0KHA 08YXCMAOULIHbIM MemodoM. DaeKkmpokepamuyeckas neusb
BKAHOYAEN KepaAMU4ecKyr eMKOoCmb, NAAGUABHYI0 KaMepy-Hazpesamenb, Mai02adapumHslit MHo20Qpu-
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/bEPHbLI NUMAamens wje1e6020 MUna, y3en HenpepoleHoll 3azpy3Ku CMeKA0uapuKos, cucmemy 0onon-
HUMEeAbHO20 MEXHON02UMECK020 N0002pesa KepamuueckKoll eMKocmu, 31eKkmpoobopydosanue, a mak-
ace obopyodoeanue KUIIuA oasa konmpoas u ynpaeieHus menioguiM pelicumom neyu.

Kepamuueckas emkocmo uzeomaeausaemcesi U3 mepmocmoiKo2o u cmeKaA0yCmouuue020 npu mem-
nepamypax do 1400 °C oeneynoproeo mamepuaia.

C ucnoav3zoeanuem snekmpoxepamuyeckoil nevu, ocHaujenHol §00-gurveprovim numamenem uie-
1€6020 Muna ompaboman ycmou4usslii npoyecc hopmosanusi HenPepovIBHbIX CMEKA08010KOH duamen -
pom 9 mxm u 13 mkm uz cmekaa "E”.

Bredpenue pazpabomannoii KOHCMpYKUUU 21eKMpoKepamuuecKoll nevu 8 nPomMbluLiIeHHOe NPOU3-
600CMB0 N0O360AUM NO CPABHEHUI) CO CMEKAONAAGUAbHbIMU ANNAPAMAMU-NPOMOMUNAMU, YMEHb-
wumsv pacxod dpazoyeruvix memannos Ha 30 — 35 % npu naasuavhoil cnocoonocmu do 400 ke/cymku
u cokpaujeruem nompebaerus nexmposnepeuu 0o 10 %.

Ykazannvie pesynomamol noomeepicoenvl OGHHLIMU UCHbIMAHUL I1eKMPOKepamMu1eckKol neuu
6 NPOMbBIULICHHBIX YCA0BUAX NPU 8bIPAOOMKE NAPMUU KOMNAEKCHbIX cmeKaonumell 280 mekca 6 Koau-
yecmee 50 moHH.

The design of an electroceramic furnace for equipping the installations for the production of contin-
uous glass fibers by a two-stage method has been developed. The electroceramic furnace has a ceramic
vessel, a melting chamber/heater, a small-size multi-orifice bushing of slotted type, a continuous glass
bead charging unit, an additional technological ceramic vessel heating system, electrical equipment, and
instrumentation equipment for monitoring and controlling the thermal conditions of the furnace.

The ceramic vessel is made from a refractory which is heat- and glass-resistant at temperatures up
to 1400 C.

Using the electroceramic furnace equipped with an 800-orifice bushing of slotted type, a steady process
of forming of continuous E-glass fibers with diameters of 9 mcm and 13 mcm has been developed.

The introduction of the developed design of the electroceramic furnace in the industrial production
will allow, as compared with glass-melting device prototypes, to reduce the precious metal consumption
by 30 35 % with a melting capacity up to 400 kg/day, and the power consumption by 10 %.

The mentioned results have been confirmed by test data of the electroceramic furnace in the condi-
tions of production of a 50-ton lot of complex 280 tex glass yarns.

6.7. MAJIOTABAPUTHBIE KOHCTPYKIINMU CIIA U ®II.
OIIBIT UX DKCIUTYATAILIMUA HA ITPEAITPUATUAX CTEKJIIAHHOI'O BOJIOKHA
CTPAH CHI, JATBUU N KUTAA. TEXHUKO-DBKOHOMMWYECKHUE ITOKA3ATEJIA /
COMPACT SPA (GLASS-MELTING UNIT) AND BA (BUSHING ASSEMBLY)
CONSTRUCTIONS. OPERATING EXPERIENCE AT FIBERGLASS FACTORIES
IN CIS MEMBER-COUNTRIES, LATVIA AND CHINA. TECHNICAL
AND ECONOMIC PERFORMANCE

Bacexun B.B., I[Tepeabman C.JI1., YepHsakos P.I., fcTtpedoB B.A. //

Vasekin V.V., Perelman S.L., Chernyakov R.G., Yastrebov V.A.

JlokJan Ha oTpacjieBOM HaydHO-TIpaKTU4ecKoM ceMuHape "[laTnHoBBIe MeTa/UIbl B TPOM3BOJICT-
BE CTEKJITHHBIX M 0a3aJIbTOBBIX BOJIOKOH: OITHIT, COBPEMEHHOCTD, ITEpCIEeKTUBHI. - MOCKBa, amn-
penb, 2006; dparoneHHble MeTautbl. JparoneHnsle kKamHu, M.: MAU, 2006. - Ne5. - C. 118-122.

OcHogHas 3a0aua KOHCMPYUPOBAHUS MAN02AOAPUMHBIX CIEKAONAABUNbHbIX ANNAPAMO8 COCMOS -
Aa 6 mom, ymobbl NPU 3HAYUMENbHOM CHUNICEHUU MACCbL U pacxo0a 31eKmpos3Hepeul 00ecnedums ypo-
6€Hb NPOU3BOOUMENbHOCIU U CPOK CAYHCObL He HUuce 00CMUSHYMbIX 8 NPOMbIULIEHHOCMU NOKA3ame-
Aell npu 8bIMACUBAHUU KOMNACKCHBIX CIMEeKAOHUMeLl PA3AUYHbIX MEKCOB.

B kauecmee npomomuna 0451 KOHCMPYUPOBAHUS MAN02AOAPUMHBIX CIEKAONAABUNbHbIX ANNAPA-
moe Obln 8blOPAH UlenNesoll CMeKAONAABUAbHBLI annapam u onpedeneH mMemoo 3aepy3Ku (uenesoil)
U 8bICOMA MEXHON02UMECKOUl NUHUU He MeHee 2,3 M.
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C yeavro obecneveruss 8bIMAUBAHUSL KOMNAEKCHbIX CMEKAOHUMEll MACCO8020 ACCOPMUMEHMA Obl-
Au pazpabomanst 0éa muna 400-gurvepHuix cmekA0NAa8UNbHBIX ANNAPAMO8.

Research and Production Company "Supermetal” can offer its customers a comprehensive approach
to solution of the questions concerned with new SPA and BA constructions. The question in hand is that
the customer is offered the bushing system comprising SPA and BA constructions, current lead clamps,
coolers for under-bushing zone, as well as recommendations on assembling. In addition, peculiarities of
customer's processing line design are always taken into consideration.

6.8. TEXHOJIOTNUA ITPOU3BOACTBA BA3AJIBTOBBIX BOJIOKOH
C IPUMEHEHUEM KOHCTPYKIINI ®OMJIBEPHBIX ITUTATEJIEN
IMPOU3BOJACTBA HIIK "CYIIEPMETAJLIT" /
PRODUCTION TECHNOLOGIES OF BASALT FIBRES WITH APPLICATION
OF DESIGNS FP OF MANUFACTURE "SUPERMETAL"

Bacekun B.B., I[Tepeabman C.J1., Yabiobiues B.B. //

Vasekin V.V., Perelman S.L., Ulybyshev V.V.

Jlokaa Ha oTpacjaeBOM HayYHO-IIPaKTUUeCKoM ceMuHape "[11aTuHOBBIE MeTaUIbl B IIPOM3BOICTBE
CTEKJISTHHBIX M 0a3aJIBTOBBIX BOJIOKOH: OIIBIT, COBPEMEHHOCTD, ITePCIIeKTUBHI. - MOCKBa, arpeib,
2006; dparoLeHHble MeTaybl. [IparoteHHble kamuu. - M.: MAU, 2006. - Ne 5. - C. 124-128.

B codpyxcecmee ¢ Hoseopodckum 3aeodom cmeknogosokna HIIK "Cynepmemann” yoasoce npe-
0dosemb mexHuvecKue mpyoHoCmu Ha NYMu cO30aHUsI MACCO8020 NPOU3BO0CMEa 06A3anbmo8020 60-
JNOKHA QUAbEPHbIM CNOCOO0M, 8 NOAHOL Mepe KOHKYPEHMHbIM C CYU,eCMEYIOUUM 8 D0AbUUX 006EMAX
npou3800CmMeoM CmeKkA08010KHA.

In cooperation with Novgorod Fiberglass Factory, SIC Supermetal successfully coped with technical
difficulties that emerged when establishing mass basalt fiber production that is fully competitive with the
existing large-scale fiberglass production.

6.9. ADPOJIMHAMUKA B 30HE ®OPMOBAHUS HEITPEPBIBHOTI'O
CTEKJIOBOJIOKHA 1 EE BIUAHUE HA ITPOITECC ®OPMOBAHUA
1 CBOMCTBA ITOJTYYAEMOT'O BOJIOKHA /
AERODYNAMICS IN THE CONTINUOUS FIBER FORMING ZONE AND ITS
EFFECT ON THE FORMATION PROCESS AND PROPERTIES OF THE FIBERS
VnbiobiieB B.B. // Ulybyshev V.V.

Jlokyiam Ha OTpacjaeBOM HaydHO-IpaKTUUYecKoM ceMuHape "[l1aTtnHOBbIe MeTaLIbl B TPOU3BO/I-
CTBE€ CTEKJISTHHBIX M 0a3aJIbTOBBIX BOJIOKOH: OITBIT, COBPEMEHHOCTb, IIEPCIIEKTUBHI". - MOCKBa,
anpenb, 2006; Matepuasbl BTOpoil MexXayHapoIHo KoH(pepeHun "[11aTMHOBBIE MeTaJLJIbI

B COBPEMEHHOI MHIYCTPUM, BOAOPOIHOI SHEPreTUKE U B chepax Ku3HeoOecrieueHusT Oyayle-
ro "bepaun — [IM'2006". - M.: ACMMU, 2007. C. 164-185.

Paspabomansr npocmoeie npubopvl 043 onpedenenus Cuibl HAMANCEHUS MOHOBOAOKHA U HUMU
6 npoyecce popmosanus 8 duanazore ckopocmu evimseuganus om 2,0 do 69 m/cex.

C ux nomowpro 3a cuem u3mepeHust CUuAbl HAMANCeHUSI 60N0KOH HA MEXHOA02UHeCKOU AUHUU pa3-
AUYHOU ONUHBL NOAYHEHbL 3HAYEHUS YOeAbHOU CUAbL MPEHUSI BON0KOH 0 8030YX NPU PA3NUMHOU CKOPOCIU
BbIMAUBAHUSA U PACYEMHBbIM NYMeEM Onpedesena HenocpeoCmeeHHo CUAa POPMOBAHUSL, NPUNOICEHHAS
K KOHUY "1yKosuybl" 015 6ceeo 0uanaszona cKopocmu 8blmsaeueaHusl.

Onpeodenenue 3HaueHus CUabl POPMOBAHUSL NPU UCHOALI0BAHUU YRPABAAIOUE20 0XAANCOAIOULe20
6030YUIHO20 NOMOKA C PA3IUMHBIMU XapaKkmepucmukamu (ckopocms om 0 0o 7 m/cek; memnepamypa
om 20 do 700 °C; Haauuue nvire8UOHbIX BKAIOUEHUI, MECMO N00a4ll) NOKA3an0 3amemuoe éAusHue Ha
debum ¢hunvep, cmabusvHocmu npouecca (06pbi6HOCMY) U KOIpduyuenm éapuayuu ouamempa 60-
JNOKHA NO e20 OAuHe.
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Ob6caedosanue aspoduHamuku NOOpUAIbEPHOLL 30HbL NOKA3AN0, YMO, HAYUHAS CO CKOPOCMU 8blM -
eusanus 12-13 m/cek 3a cuem uHmeHcueHo20 00pa306aHus HOBOL NOBEPXHOCMU HA NOGEPXHOCIMU "1y~
Kosuybl" 0bpazyemcs ycmouuugnlil N02PpaHUUHbLIL CA0U Mena020 6030yXa, YHOCUMO20 8Meche C 8010K -
HOM U3 30Hbl (hopMOBaAHUSL.

Jlemanvhblii 06cuem nokasan, 4mo Haau4ue Ha NOBEPXHOCMU "1YKOB8UYbL" 3M020 Menno2o noepa-
HU4H020 €051 8030YXA, HECMOMPS HA Y8eAudeHUe CKOPOCMU GblMAUBAHUS NPUBOOUM K CHUICEHUI)
cKopocmu menaoobmena ¢ oKpyycaroujeli cpedoil, a 6 coHemaHuu ¢ gvloeseHuem 060AbUL020 KOAU1ecH -
6a menaa npu 604bUWOL CKOPOCMU 853KO0UL dedhopmauuu 18131emcs peularouum yCa08Uem 603MONCHOC-
mu noay4eHust MOHKUX 8010KOH NPU BbICOKUX CKOPOCMSAX 8blMALUBAHUS.

Simple devices for determination of tension force of monofibers and yarns in the process of drawing
within the drawing rate range of 2.0 to 69 m/sec, have been developed.

The devices have made it possible to measure the fiber tension force for the production lines of dif-
ferent lengths, to obtain the values of specific air-fiber friction force at different draw rates, and to cal-
culate the drawing force applied to the end of the cone for the whole range of the drawing rate.

When determining the drawing force, with the use of technological cooling air flow with different
characteristics (rate 0 to 7 m/sec, temperature 20 to 700 °C, dust-like inclusions, the place of feed), it
was found that the discharge of orifice tips, the stability of the process (breakage), and the coefficient of
variation of diameters of fibers as per their length, have an important effect.

The study of aerodynamics of the under-orifice zone has shown that a stable boundary layer of
warm air, that goes away together with the fibers from the zone of formation, originates, when the
drawing rate reaches 12-13 m/sec, due to intensive formation of a new surface on the surface of the
cone.

A detailed calculation has shown that the presence of this warm boundary air layer on the surface of
the cone, despite of an increase in the drawing rate, results in a decrease in the rate of heat exchange,
and, in combination with release of a lot of heat at a high rate of viscous deformation, is a decisive solu-
tion to produce thin fibers at high draw rates.

6.10. AHAJIMTUYECKHUN OB30P PABPABOTAHHBIX
1 PEAJIN30OBAHHBIX B P® TEXHOJIOT' M1 ITPON3BOICTBA BOJIOKOH
N3 BA3AJIBTOBBIX PACIIJIABOB ®WJIBEPHBIM CITOCOBOM /
ANALYTICAL REVIEW OF THE ORIFICE TECHNOLOGIES OF BASALT-MELT FIBER
PRODUCTION, DEVELOPED AND REALIZED IN THE RUSSIAN FEDERATION
Bacexun B.B., I[Tepeabman C.J1., Yabi0bmues B.B. //
Vasekin V.V., Perelman S.L., Ulybyshev V.V.

Matepuanbl BTOpoii MexXXayHapoaHoi KoHdepeHu "1aTnHOBBIE METAJIbl B COBPEMEHHOM
WHIYCTPUU, BOIOPOIHON dHEpreTuKe U B chepax Ku3HeobecrieueHus oynyuiero "bepanH —
IIM'2006". - M.: ACMMU, 2007. - C. 194-199.

Cozdana H08aAs1 KOHCMPYKUUSL OCHOBHO20 MEXHOA02UHEeCK020 Y31a 045 (hOPMOBAHUS B0N0KOH U3 ba-
3a1bMOBbIX PACNAABOE (PUNLEPHBIM CROCOOOM — 8bIPpAOOMOUHDLIL KaHan pudepa u y3en ueneo2o pu-
AbePHO20 humamens. 2ma KOHCMPYKYUs pabomocnocooHa npu ypoeHe pacniasa Hao huabepHoil naa-
cmuroii do 150 mm, umo obecneuusaem cmabuabHoe 80 8pemeHU 8edeHue npouyecca (hopmosaHus 0-
JAOKHA, 8 MOM HUCAE U NPU BbICOKUX CKOPOCMAX ebimseuéanus. OpueuHaibHoe UCnoiHeHue ebipabomo-
YHO20 KAHANA U CUCTeMA e20 OMONACHUS NO3680AI0M 00CMUUb BbICOKOL PAGHOMEPHOCMU memnepa-
Mmypbl pacniasa no OAuHe GuabepHo2o numamensi, 6CAe0CMaUe 4e2o0 03MONCHOCHb YEeAUUeHUS YUCAA
@uavep oepanuuugaemcs Moabko mpyoHOCMAMU, CEA3AHHbIMU C OpeaHU3aulUell npoyecca popmosanus
6 nodguavepnoii 30ne. Ilpu smom éec hunveproco numamens 6 2,0 — 2,5 paza Hudice, uem éec aHano-
2UUH020 (PUNbepHO2O numamens 6 CmMpyUHOM UCNOAHEHUU, a Pacxo0 SAeKmpo3HepeUU Ha e2o 0002pes
CYUleCmeeHHo Huice. SHaAYUMenbHo Ynpouyaemcs KOHCMPYKYUs y31a QuibepHoeo numamens U cuc-
mem e2o JcuzHeobecneHeHus.
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On the base of this work, a new design of the main technological unit for the formation of fibers from

basalt melts by orifice drawing, i.e. the feeder channel and the slot-type bushing unit, has been developed.
This design is serviceable with the level of the melt above the orifice plate up to 150 mm, which provides
the stability of the process in time, including that at high drawing rates. The original configuration of the
feeder channel and the system of heating allow to achieve high uniformity of the melt temperature long-
wise the bushing; so, the increase in the number of orifices is only limited by the difficulties, connected
with the process of forming in the under-orifice zone. The weight of the bushing is 2.0-2.5 times lower than
that of the similar bushing of the flow version; and electric power consumption is much lower. The con-
struction of the bushing unit and the maintenance system of it are much simpler.

6.11. EXPERIMENTAL AND THEORETICAL PRINCIPLES OF DEVELOPMENT OF
BUSHINGS WITH VOLUMETRIC FIELD AND DENSE ORIFICE ARRANGEMENT /
OKCIIEPUMEHTAJIbHBIE U TEOPETUYECKHUE OCHOBbBI PABPABOTKHA
®UJIBEPHBIX IIUTATEJIEN C OFBEMHBIM ®UJIBEPHBIM ITIOJIEM
ITPU IIJIOTHOM PACITIOJIOZKEHU U ®UJIBEP

Ulybyshev V.V. // Ynbiobiies B.B.

Proceedings the third international conference on precious metals "Platinum metals in modern
industry, hydrogen energy and life maintenance in the future "XI'AN — PM'2008". - Beijing:
Metallurgical Industry Press, 2008.

OcHogHoll 3a0auell s6asemcs obecneuenue cCamoomeKanus Kaneab pacniasa b6e3 3amexKanus Qu-
AbEPHOU NAACMUHDL.

Cywecmsyroujue mexHuuecKue peuieHust 0CHOBAHbL HA NPUMEHEHUU 0XAaANCOeHUs NOOYUNbEPHOTI 30HbL
YAPABAAIOWUM NOMOKoM 8030yxa. O0HaKo, IKCnepumMenmanbrvle OaHHble NOKA3aAU, Yo NpU 8bIMAUBA -
HUU 80N0KOH U3 MHO20GhUNbEPHbIX numamenell 8603HuUKaem 0cooas aspoouHamuKa nooguabepHoIl 30Hbl,
npeooosems KOMopyr MONCHO MOAbKO YNPABASIOUUM HOMOKOM, UMEIOWUM OONbULYIO CKOPOCHb.

Oonako, npu 5mom Cyuw,eCmeeHHo y8eauuu8aemcs cula QopmMosanusi 8010KHA, YMO 8AUsSem HA CMa-
OunbHOCMb npouecca u Kayecmeo 8040kHa. Iloamomy, ¢ nomoupro ynpasasoue2o Nomoka 030yxa oKa-
3A10Cb BO3MONCHBIM (POPMOBAHUE BONOKOH ¢ duamempom 17-18 mkm npu manoii ckopocmu bimAU8aHuUs.

Ilosmomy npedaoxcen eapuanm 6vinoaHeHUs uUAbEPHO2O NumMamenst ¢ 006eMHbIM PUAbEPHBIM NO-
AeM, 8 KOmopom K 2opauell 6epxHell NAacmuHe CHU3Y NPUMbIKaem KAaHaa ¢ CeKUUOHHOU neppopupo-
BAHHOL NAACMUHOU, UMeuell Cyu,ecmeenHo 0o1ee HUZKYI0 memMnepamypy COOMHOUEHU CKOPOCmU
UcmeyeHuUs eopa4e2o pacnaaea U Kpaeeozo yend CMavu8anus pacniagom Xo0a00HOU nepghopuposanHoi
NAGCMUHbI MAK0B0, YMO He NPOUCX00Um 3ameKanus pacnaagom Ux N08epXHocmu. Jmo no3eonsem He
UCNOAb308AMb YNPABAAIOWUT 8030YUIHbIIL NOMOK U 8eCMU NPOUECC NOAYHeHUsl MOHKUX 80A0KOH Npu
00NBUUX CKOPOCMAX GbIMACUBAHUSL.

The primary task is to provide the self-dripping of the droplets of the melt without the effect when the
glass melt flows over the surface of the orifice plate.

The existing technical solutions are based on cooling the under-orifice zone by technological air flow.
However, the experimental data have shown that there is special aerodynamics of the under-orifice zone
when drawing the fibers from multi-orifice bushings, which is only possible to overcome with use of a
technological flow moving at a high rate.

However, this causes an increased force of fiber formation, which affects the stability of the process
and the quality of fibers. Therefore, with the technological air flow, it became possible to form the fibers
with a diameter of 17-18 microns at a low drawing rate.

Therefore a bushing with a volumetric orifice field has been offered, in which a channel with a sec-
tional perforated plate below abuts against a hot top plate. The sectional perforated plate has a much
lower temperature of correlation of the hot melt outflow rate and the limiting angle of wetting of the cold
perforated plate. Thus, there is no effect when the glass melt flows over its surface. This makes it possi-
ble to produce thin fibers at high drawing rates without the technological air flow.
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6.12. OIIBIT PA3PABOTKM KOHCTPYKIIVH IITEJTEBBIX ®NJTHEPHBIX
IUTATEJIEN B TEXHOJOT'MAX ITPON3BO/ICTBA BA3AJIBTOBBIX BOJIOKOH /
SLOT-TYPE ORIFICE BUSHINGS FOR PRODUCTION OF BASALT FIBERS

Bacexkun B.B., [lepensman C.JI., Yabiosbiiies B.B. //

Vasekin V.V., Perelman S.L., Ulybyshev V.V.

HparouenHbie MeTajibl. JparouneHssle kKamuau. - M.: MAM, 2008. - Ne6. - C. 167-170.

s pabomul ¢ 6a3a1bmosbiMU pacniasamu paspabomana NPUHYUNUAAbHO HOBAS KOHCMPYKUUS
y3na ¢hopmosanus.
Ha ocnose smoii koncmpykyuu namu peairu3o8ansvi 06a MexHON02UHECKUX NPOYecca NPoU3800Cm -
6a 6a3a16mM0B8020 B0N0KHA C NPUMEHEHUEM WeNeBbIX (DUNbePHbIX numameneli:
1. Texuonoeus evipabomku 6a3a16mMo8020 HENPEPbIBHO20 MOHOB0AOKHA CHOCOOOM B030YUIHOO0
BbIMAUBAHUS NPU YPOBHE pacnaasa Hao guaveproi naacmuroil 120-130 mm.
2. Texnonoeus svipabomku 6a3a1bmo6020 CyNepmoHK020 60A0KHA OYNAEKC-NPOUECCOM NpU ypos-
He pacnaasa Hao guaveproil naacmunoil 85-90 mm.

An essentially new design of the moulding unit has been developed for basalt melts.
Using the design, we have implemented two technological processes for basalt fiber production with
slot-hole bushings:
1. Production technology of continuous basalt monofibers by method of air withdrawal, with a level
of the melt being 120- 130 mm over the orifice plate.
2. Production technology of superfine basalt fibers using the duplex process, with a level of the melt
being 85-90 mm over the orifice plate.

6.13. MAJIOTABAPUTHBIE KOHCTPYKIINHA CITA U ®II.
TEXHUKO-DKOHOMMWYECKUE ITIOKA3ATEJIN ITPUMEHEHUA /
SMALL-SIZED DESIGNS OF GLASS-MELTING DEVICES AND BUSHINGS.
TECHNICAL-AND-ECONOMIC INDEXES OF APPLICATION

[Tepenbman C.JI., ActpedoB B.A. //

Perelman S.L., Yastrebov V.A.

Marepuainbl 4eTBEPTOI MexKayHapoaHOU KoH(pepeHnn "[11aTuHOBBIE MeTaJIbl B COBPEMEH-
HOI MHAYCTPUU, BOJOPOIHOM SHEPTreTUKE 1 B chepax xKu3HeobecneueHus: oymyiiero "bep-
yuH — [IM'2010". - M.: Acmu, 2010.

HIIK "Cynepmemann" npednaecaem ceoum 3aKa3uukam KOMHACKCHbLI N00X00 K pPeuleHur0 80npo-
€08 c030aHusi HO8bIX KOHCMpPYKyulli cmekaoniasurviuix annapamos CIIA u @II. Ou 3akawouaemcs
6 MoM, 4mo 3aKazuuky npeoiazaemcs ve npocmo eapuanm koncmpyxuyuu CIITA u @I, a komnaexc-
HbLI naKkem mexHu4eckoll OoKymenmayuu, Komopwlil exkarouaem 6 ces konempykyuu CITA u @I1, 3a-
ACUMOB MOKON0080008, X0N00UNLHUKO0E NOODUNBEPHOT 30HbL, PEKOMEHOAUUU NO MOHMANCHBIM Mepo-
npusmusm. Tlpu smom obs3amenvHo yHumvl8aromcs 0COOeHHOCMU 0QOPMACHUS MEXHON02UMECKUX AU~
HUlU 3aKa34uKa.

Paszpabomka u oceoenue mexnonoeuu uzeomoeaeHuss YHUDUUUPOBAHHBIX ULAbHOUMAMNOBAHHbIX
punbepHbIX NAACMUH C YNAOMHEHHbIM Pa3MeujeHuemM KOHUHeCKUX guavep u nepghopupoeantuix (cevi-
we 1000 omeepcmuii) 5Kpanos, blNOAHEHHBIX U3 HCAPONPOUHORO U MEPMOCMOUK020 OUCHEPCHOYNPOY-
HEeHHO020 Mamepuana, N03604UN0 NPeOA0NCUMb HOBOE HANPABACHUE 8 KOHCMPYUPOBAHUU SKOHOMUUHBIX
Man02abapumubiX CMeKA0NAA8UAbHBIX ANNAPAMO8 U (PUAbePHbIX Numamenell.

B cmamve npugedenvi 0cHoBHbIE MEXHUKO — SKOHOMUUECKUe NOKA3amenu, XapaKmepusyouue pa-
oomy CIIA u @II, ¢ yuemom pazpabomarnnovix Cynepmemaniom KOHCMPYKYUI.

In order to increase the production efficiency of continuous glass and basalt fibers, SIC Supermetal
offers small-sized designs of glass-melting devices and bushings.
Basic technical and economic parameters have been given.
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Paznen 7 / Clause 7

CO3JIAHUE CILIABOB (MATEPUAJIOB) M U3JIEJINI1
HA OCHOBE BJIAT'OPOJIHBIX METAJIJIOB U TUTAHA /UIA NCITIOJIb3OBAHUA
B MEJIUIIVHE U JEKOPUPOBAHUSA ®AP®OPOBBIX U CTEKJIAHHBIX U3AEJIUNI

DEVELOPMENT OF ALLOYS (MATERIALS) AND PRODUCTS
ON THE BASE OF NOBLE METALS AND TITANIUM FOR APPLICATION
IN MEDICINE AND DECORATION OF PORCELAIN AND GLASS PRODUCTS

7.1. TIPUITIOM JJIA MAVIKA 3YBHBIX [TIPOTE30B /

SOLDER FOR THE SOLDERING OF TOOTH ARTIFICIAL LIMBS
PreirBun E.WN., Jledbenenko U.10., Bacekun B.B., JleBuenko C./I., Teikounncknii /J1.C.,
Crenanona I.C., ITapyHoB B.A., AnekcannpoBckuii B.JI. //
Rytvin E.I., Lebedenko I. Yu., Vasekin V.V., Levchenko S.D., Tykochinsky D.S.,
Stepanova G.S., Parunov V.A., Aleksandrovsky V.L.

IMaTent No 2256437 Poccuiickas @enepanust, MIIK 8, C 22 C 5/02, A 61 K 6/04

3agButenb 1 nateHToobaanaTeap @I'YIT "HIIK "Cynepmerann”, MocKOBCKUIT TOCyaapCTBEH-
HBII MEIMKO-CTOMaToornyeckuit ynusepcutetT. - Ne 2004121857; 3asi. 20.07.2004; ony6:.
20.07.2005, Bros. Ne 20.

Ilpunoii das naiiku 3y6HbIX npome308, codepicauiuil 3040mo, cepedpo, medb, 01080, OMAUUAIO-
wuiics mem, 4mo NPUnoll OONOAHUMENLHO COOePICUM NAAMUHY NPU CAeOVIOUWeM COOMHOUEHUU KOM-
nonenmog, macc. %:

3onomo  85,0-86,0

Ilhamuna 3,0-5,0

Cepebpo  4,0-6,0

Meow 5,0

Onoso 1,0

Solder for the soldering of the tooth artificial limbs, containing gold, silver, copper, the tin, different
that solder in addition contains platinum at a following parity of components, weights. %:

Gold 85,0-86,0

Platinum  3,0-5,0

Silver 4,0-6,0

Copper 5,0

Stannum 1,0

7.2. PA3PABOTKA U ITPOU3BO/ICTBO CIIJIABOB
BJIAT'OPO/IHBIX METAJIJIOB U151 CTOMATOJIOTUUA /
DEVELOPMENT AND PRODUCTION OF NOBLE METAL ALLOYS
FOR DENTISTRY

TeikounHckuii J.C., JleBuenko C./., Crenanona I.C., Bacekxun B.B. //

Tykochinsky D.S., Levchenko S.D., Stepanova G.S., Vasekin V. V.

Matepuainbl BTOpoii MexXayHapoaHoi KoHdepeHuu "[11aTnHOBBIE METAJIBI B COBPEMEHHOM
WHIYCTPUU, BOIOPOIHON dHEpreTuKe U B chepax Ku3HeobecrieueHus oynymiero "bepanH —
[IM'2006".- M.: ACMMHU, 2007. - C. 248-258.

Ceedenuss 0 cmomamonozu4eckux Cnaaeax Ha ocHoge 301o0ma u nairadus, pazpadomarusix "Cy-
nepmemannom” coemecmuo ¢ MI'MCY npedcmasnenst 6 dokaade. "Cynepmemann” evinyckaem cnaa-
6bl 6 MapoK 6 eude OUCK08, 2Panyn, NPOBOAOKU, NPEOHA3HAUEHHbIX NOAYHEHUS CIMOMAMOA0SUHECKUX
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KOHCMPYKYULl — AUMBIX, WMAMNOBAHHbIX, NASHLIX U KAPKACO8 nod memaniokepamuky. Bce cnaagol
uUMerm 8blCoKoe codepicanue 0.1a20p00HbIX MeMAnn0e (cymma 3oaoma u naamuroudos — 70-98 macc
%) u obaadarom 8biCOKOIL KOPPOZUOHHOU U OUON0UHECKOL UHEPMHOCMbIO.

The information on dental alloys on the basis of gold and palladium, developed at "Supermetal” in
cooperation with the Moscow State Medical and Stomatological University has been given in the paper.
"Supermetal” produces six grades of the alloys in the form of disks, granules and wire for dental struc-
tures (cast, stamped, and soldered ones, as well as the frames for cermet items). All the alloys have a
high content of noble metals (the sum of gold and platinoids is 70-98 % by weight), and a high corro-
sion/biological inertness.

7.3.  CIINTAB CTOMATOJIOTMYECKHI1 HA OCHOBE 30JIOTA /
THE ALLOY STOMATOLOGIC ON THE BASIS OF GOLD
Jlebenenko U.1O., Bacexun B.B., JleBuenko C. /., TeikounHckmii J1.C.,
Crenanona I.C., ITapyHoB B.A., Tarunbues A.U1. //

Lebedenko I. Yu., Vasekin V.V., Levchenko S.D., Tykochinsky D.S.,
Stepanova G.S., Parunov V.A., Tagilczev D.I.

ITatent Ne 2303640 Poccuiickas ®@enepanus, MITK 7, A 61 K 6/04, C 22 C 5/02.

3agButenb u nateHTooobmanareap GI'YI1 "HayyHo-1mpon3BOACTBEHHBINM KOMITJIEKC
"Cynepmertamr”. - No 2006112620; 3asasm. 18.04.2006; omryos. 27.07.2007, bronnererns. Ne 20
(34.). - C.465./

Patent No 2303640. Russia. Application No 2006112620 of 18 April 2006

Cnaae 0as cmomamono2uu Ha 0OCHO8e 3040ma, co0epicauiuil cepebpo, naamuHy, meosb, YUHK,
upuouii, omAUMAOWUICS MmeM, YMo OH CO0epICUm KOMNOHEHMbl 8 cAedyrujem Koaudecmee,
mace. %:

Cepeopo  10-12
Ilhamuna 4-5

Meow 10-12
Hunx 0,6-1,0
Hpuouir  0,05-0,15
3on0mo  ocmanvHoe

Alloy for stomatology on the basis of the gold, containing silver, platinum, copper, zinc, the iridium,
different that it contains components in following quantity, weights. %:

Silver 10-12
Platinum 4-5
Copper 10-12
Zinc 0,6-1,0
Iridium 0,05-0,15
Gold the rest

7.4. PRINCIPLES OF DEVELOPMENT OF DENTAL

NOBLE METAL ALLOYS /

IIPUHIIUIIBI PASPABOTKH CTOMATOJIOIT'MYECKUX
CIIVTIABOB BJIATOPOJIHBIX METAJIJIOB

Tykochinsky D.S., Vasekin V.V., Levchenko S.D. //

Teikounnckuii /1.C., Bacekun B.B., Jleuenko C./I.

Proceedings the third international conference on precious metals "Platinum metals in modern
industry, hydrogen energy and life maintenance in the future "XI'AN — PM"2008". - Beijing:
Metallurgical Industry Press, 2008. - P. 258-259.
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The results of the study in the field of the effect of alloying elements on the properties of gold alloys,
which was carried out at "Supermetal” with the purpose of development of new alloys for dentures, have
been presented in the report.

All designed and produced alloys have a high content of noble metals (the total of gold and platinoids
is 70 to 98 % by mass); they have a high corrosion resistance and biological inertness and satisfy the
medical and technical requirements.

B doknade npedcmaenenvt pe3yavmamot uccae008aHUll BAUSHUS Ne2UPYIOUUX INEMEHMO8 HA C8Oll -
CMea 3010MbiX CHAAB08, Komopble ebinoaHsucy "Cynepmemaniom” ¢ yeavto co30anUs HOBbIX CHAABOE
015 3YOHbIX NPOME308.

Bce pazpabomannbie u binyckaembie CHAABbL UMEHOM 8blCOKOE CoOepiucanue 61a20p00HbIX Me-
mannoe (cymma 3onoma u naamunoudos — 70-98 macc %), obaadarom 8vicOKOU KOPPO3IUOHHOI
CMOUKOCMbIO U OUO0N02UHECKOU UHEPMHOCMbIO U YO081eMBEOPAIOM MeOUKO-MeXHU1eCKUM mpebo-
BAHUSIM.

7.5. SUPERPLASTIC MOLDING OF PROSTHETIC BASES
FOR DENTISTRY /
CBEPXIIVIACTUYECKAA ®OPMOBKA OPTOINEANYECKUX BABUCOB
JJIA CTOMATOJIOTNN

Stepanova G.S., Portnoy V.K., Rytvin E.I. //

Crenanosa I.C., IToptHoit B.K., PeitBuH E.N.

Proceedings the third international conference on precious metals "Platinum metals in modern
industry, hydrogen energy and life maintenance in the future "XI'AN — PM'2008". - Beijing:
Metallurgical Industry Press, 2008.

The results obtained in development of production technology of removable titanium bases by a
method superplastic molding, are given in the paper.

The technology has been developed by SIC Supermetal in cooperation with the Moscow Institute of
Steel and Alloys and Moscow State University of Medicine and Dentistry. The bases are characterized
by a complex of advantages in comparison with the widespread plastic bases.

Pesyaomameot, nonyuennoie npu paspabomke mexHoA02UlU U320MOBACHUSL C6eMHbIX MUMAHOBbIX 0a -
3UC08 MemoOoM CEePXNAACMU1ecKoll (hopmosKlU, npedcmaesnenvl 6 0oKaaoe.

Texuonoeus paspabomana HIIK "Cynepmeman” coemecmrno ¢ MUCuC u MI'MCY. ba3ucwol xa-
PAKmepusyiomcs KOMHACKCOM NPeUMYU,eCms 8 CPAGHEHUU ¢ PACNPOCMPAHEHHVIMU NAACMMACCO8bIMU
bazucamu.

7.6. OCOBEHHOCTHU CTPYKTYPbI U TEPMUYECKO OBPABOTKI
CILIABA TOJIXAJIEHT JIJISI OPTOIIEANYECKOHN CTOMATOJIOTN /
FEATURES OF STRUCTURE AND HEAT TREATMENT OF GOLHADENT
ALLOY FOR ORTHOPEDIC STOMATOLOGY

IMoptHoit B.K., Crenanona I.C., [TapyHoB B.A., @umroiit JI.A., Crenanosa M.A. //

Portnoy V.K., StepanovaG.S., ParunovV. A., Fishgoit L.A., Stepanova M.A.

LIBetHBIe MeTayibl. - M.: M3natenbekuii qjoM "Pynma u metamabr”, 2009. - Ne3 - C. 9-11.

Paccmompensr 6onpocer éausnus mepmuueckoii obpabomxu cnaasa loaxadenm nHa eco cmpykmy-
DY u Koppo3uoHuyio cmoikocms. Tlokazansr nymu nogvluleHus KOppo3UOHHOU CIMOUKOCMU NPOME308
8 YCA08USX, OAUKUX K IKCNAYAMAyUU NOCAeOHUX 8 NOA0CMU PMA.

Questions of influence of thermal processing of an alloy of Golhadent on its structure and corrosion
firmness are considered. Ways of increase of corrosion firmness of artificial limbs to the conditions close
to operation of last in an oral cavity are shown.
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7.7. TIPUMEHEHMUE HOBOI'O OTEYECTBEHHOI'O 30JIOTOI'O
CILTABA-ITPUIIOS TOJIIAVMAEHT (CYITIEP BII)
JJIA METAJNIOKEPAMMNYECKUX 3YBHBIX ITPOTE30B /
USAGE OF THE NEW NATIONAL GOLD SOLDER ALLOY GOLPIDENT
(SUPER VP) FOR METALLOCERAMIC DENTAL PROSTHESES
Kasuena K.O., Jleobenenko M.10., [TapyHos B.A., Crenanosa I.C. //
Kazieva K.O., Lebedenko I. Yu., Parunov V. A., Stepanova G. S.

LIBeTHBIC MeTayIbl. - M.: M3natenbekuii oM "Pyma  metaimibr”, 2009. - Ne3 - C. 29-30.

Lleavro nacmosweeo uccredosanus s164310Cb CpaBHeHUe C8OUCME HO8020 cnaasa-npunos loanaii-
deum (Cynep BII) no mexyuecmu nHa nooaoxicKkax u3 omeuecmeeHHblX CmMoMamonoeu4ecKux cniaeos
01a20pOOHBIX MeMAanno8 0451 MEMANN0KEPAMUYECKUX 3YOHbIX NPOMe308 8 COYeMAaHUU C PA3NUYHbIMU
@arocamu. Jlna sxcnepumenma Obiau u320mosaeHsbl nooaodcku U3 cnaasoé llraeodenm(Cynep KM),
Illannadenm (Cynepnan) u Bumupuii. B kauecmee aroca ucnoavzoearu obdviunyr 6ypy, DSI1
(Degydent), Minoxyd (Bego) u ¢aroc, pazpabomannuiii 0ns npunos bexadenm.

This study is devoted to comparison of the properties of the new gold solder alloy Goldpident (Super
VP) in fluidity on substrates from national noble stomatological alloys for metalloceramic dental pros-
theses in combination with different fluxes.

Substrates of alloys named Plagodent (Super KM), Palladent (Superpal) and Vititiy have been
made for the experiment. Usual borax, DS 1 (Degudent), Minoxyd (Bego) and flux developed for
Bekadent solder were used as fluxes.

7.8. CBEPXIIJTACTUYHAA ®OPMOBKA TUTAHOBBIX
OPTOITEANYECKUX BASNCOB J1JIA CTOMATOJIOT'NA /
SUPERPLASTIC FORMING OF TITANIUM ORTHOPEDIC BASES
FOR STOMATOLOGY

Jlebenenko M.1O., IToptHoii B.K., I[lapyHoB B.A., Crenanona I.C., Jlesuenko B.C. //

Lebedenko I. Yu., Portnoy V.K., Parunov V. A., Stepanova G.S., Levchenko V.S.

LIBeTHBIe MeTayTBL. - M.: M3natenbekuii oM "Pyma n metaibr”, 2009. - Ne3 - C. 36-38.

Tlokazarno, ymo moHkocmeHHble opMOBaHHbIE OA3UCHL U3 MUMAHOBLIX CNAABO8 ABAAMCA ANb-
MepHAMUB0Ll NAACMMACCOBbIM U MEMANIUYECKUM OA3UCaM, NPUMEHAEMbIM 8 OpMOonedu1ecKkom aeve-
Huu. Onucana cxema noayvenus o6asucos u3z aucmos cnaaea BT 14(Ti-5Al13Mo-1,5V).

Paszpabomana memoduka onpedesenus noaHomwl npuseeanus 6a3uca K HeOHOU NOBEPXHOCMU,
U NOKA3AHO, YMO 8 cAyHae mumaro8020 6asuca eauvuHa 3a3opa 80 6cex MOUKAX MeHbule, a pacnpe-
OeneHue 8eaUHUHbL 3a30pa no naouadu basuca 6onee pagHoMepHoe, HeM Y NAACMMACc08020 0a3uca.

It is shown that thin-walled formed bases of titanium alloys are the alternative to plastic and metal-
lic bases used in orthopedic treatment. The scheme of bases producing from VT14 (Ti-5A13Mo-1.5V)
alloy sheets is described. The technique for determination of completeness of base adjacency to a pala-
tine surface has been developed and it is shown that in the case of titanium base, the gap in all points is
less uniform and gap distribution along the base square is more uniform compared with plastic base.

7.9. HIBET 30JIOTBIX CILIABOB I CTOMATOJIOI'UUA /
COLOR OF GOLD ALLOYS FOR DENTISTRY PROSTHESES

Bacexun B.B., TeikounHckuii [.C., Jlesuenko C./. //

Vasekin V.V., Tykochinskiy D.S., Levchenko S.D.

LBeTHBIe MeTa)TBL. - M.: M3natenbekuii oM "Pyma u metaimibl”, 2009. - Ne3 - C. 46-49.

PaCCMompeHO GAUAHUE AecUPYIOUUX N1eMERM06 HA ceolicmea cnaasos8 Ha ocHoge 3o4oma. Yema-
HO6/1€Hbl 3AKOHOMEPHOCMU USMEHEHRUA Ueema 30410ma no mepe 86e0eHUst 8 CNAA8 00HO20 UAU HeCKONb-
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KUX 1e2UpYIouUX a1eMeHmos: cepebpa, meou, naamuHsl, nairaous u op. /lns noayuenus 006eKmueHblx
ceedeHull 0 ygeme UCH0Ab308AH CheKmpogomomemp co cghepuueckoli 2eomempueti Usmepenus, pe3yno-
mamol npedcmaeieHol 8 8ude KOOpOUHam 6 CMaHoOapmHoM Ueemosom npocmparncmee L*,a*,b*.
Ilokazano, umo no mepe yseauuerus: co0epIcaHus NAAMUHbBL UAU NAAAA0US 3HAYEHUST KOOPOUHAM
U8EmMHOCMU CHAABO8 NAABHO CHUINICAIOMCS U YMEHbULAOMCS 3HAYeHUs Ko3pguuyuenma xiceamusHol.
Iloayuennsie danHble n03604510M 006eKMUBHO AHAAUSUPOBAMb PE3YAbIMAMbL IKCHEPUMEHMO8, U NpU
paspabomie 3040MblX CNAAB0E 0451 3YOHbIX NPOMe308 000CHOBAHHO 02PAHUMUBAMb COOEPICAHUE NAA-
MUHbL U NAAAA0US 00 YPOBHS, NPU KOMOPOM YBem CNAA8A ewé 60CNPUHUMAEMCI KAK HCEAMDLI.

Influence of alloying elements on properties of alloys on the basis of gold is considered. Laws of
change of color of gold in process of introduction in an alloy of one or several alloying elements are estab-
lished.: silver, copper, platinum, a palladium, etc. For reception of objective data on color it is used cne-
kmpogomomemp with spherical geometry of measurement, results are presented in the form of coordi-
nates in standard color npocmpancmeeL*,a*,b*.

1t is shown that in process of increase in the maintenance of platinum or a palladium of value of
coordinates of chromaticity of alloys values of factor of yellowness smoothly decrease and decrease. The
obtained data allows to analyze objectively results of experiments, and by working out of gold alloys for
tooth artificial limbs soundly to limit the maintenance of platinum and a palladium to level at which
color of an alloy is still perceived as yellow.

7.10. CBOVICTBA CILIABOB 30JIOTA C INIATUHOUJIAMMU /
PROPERTIES OF THE ALLOYS OF GOLD WITH PLATINOIDS

Bacexun B.B., Teikounnckuii 11.C. //

Vasekin V.V., Tykochinsky D.S.

Matepuasbl 4eTBEPTOM MexXnyHapoaHo# KoHdpepeHun "[11aTMHOBBIE METalJIbl B COBPEMEH-
HOI MHAYCTPUM, BOOOPOAHOI HEPreTUKe U B c(pepax xku3HeobecrieueHus oyayiiero "bep-
quH — [IM'2010". - M.: Acmu, 2010. - C. 285-300

Hccnedosanu éausnue naamumbl, Naiiadus u opyeux aecupyroujux 31eMeHmo8 Ha c80UCMea 3010~
MbIX CNAABOB C UeAbl NOAYHeHUS HAYYHO 000CHOBAHHBIX OAHHbIX 045 NPOEKMUPOBAHUL MAMeEPUaIa
KapKacog mMemaniokepamu4ecKux 3yonuvix npomesos. IgpgekmugHocms nA1amuHoudo8 KaK yYnpouHu-
meell 3010MblX CNAAB08 OUEHUBANU N0 USMEHEHUI) MBEPOOCMU U CPABHUBANU C OPYUMU MPAOUUUOH-
HbIMU Ae2upyrouumu Inemenmamu. Memodom duramomempuueckoeo aHaiu3a onpeoessinu Kodggu-
yueumol mepmuueckoeo pacuiupenus (KTP) — eaxcnetiuue nokazamenu oas memannokepamurxu. Me-
modom cneKkmpoghomomempuposanusi nNPOBOOUAU UBEMOUMEPEHUS C NOAYHEeHUeM 006eKMUBHBIX KO-
AUHECMBEHHBIX KOAOPUMEMPUUECKUX NAPAMEMPO8 0151 OUEHKU HCeAMU3HbL CNAABO8.

Iloka3zano, umo naamuna, meob U 01080 A8ASIOMC HAUAYHUWUMU YRPOUHUMENAMU 045 3040Ma; ce-
peobpo u yuHk caabwvle ynpounumenu. Jleeuposanue 3010ma medvto, cepebpom Ul 01080M NOBbLULAET
sHavenus KTP, naamunoudst chuxcarom. [Inamunouds: nodasasiom xicénmolil ugem 3040ma, 4mo cie-
dyem y4umol8amo Npu NPOeKmupo8aHul HO8bIX CNAAB08 0451 MEMANNI0KEPAMUKU.

The effect of platinum, palladium and other alloying elements on the properties of gold alloys has
been investigated to obtain science-based data for designing a material of frames of ceramic-metal den-
tures. The efficiency of platinoids as strengtheners of gold alloys was estimated at the change of hardness
and compared with other conventional alloying elements. A dilatometric analysis was used to determine
the coefficients of thermal expansion (CTE), which are the major parameters for ceramic metals. A spec-
trophotometric method was used for color measurement and collection of objective quantitative colori-
metric parameters to estimate the yellowness of the alloys.

It has been shown that platinum, copper, and tin are the best strengtheners for gold; silver and zinc
are weak strengtheners. Alloying of gold with copper, silver or tin improve the KTE values, while plati-
noids worsen them. The platinoids suppress the yellow color of gold, and it is necessary to take it into
account when designing new alloys for ceramic metals.
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7.11. OIIBIT HIPAKTUYECKOI'O UCITIOJIb3OBAHUSA CTOMATOJOI'MYECKOI'O
CILIABA "TUIATOJAEHT" /
EXPERIENCE IN PRACTICAL USE OF "PLAGODENT" DENTAL ALLOY
Crenanona I.C., I1apyHoB B.A., PoBunckas H.B. //
Stepanova G.S., Parunov V.A., Rovinskaya N.V.

Matepuanbl 4eTBEPTOM MexXayHapoaHOI KoHGepeHunH "[11aTMHOBBIE METalJIbl B COBPEMEH-
HOIi MHAYCTPUM, BOOOPOAHOI 3HEpreTuke u B cpepax xku3HeobecrieueHus oyayiiero "bep-
JuH — [IM'2010". - M.: Acmu, 2010.

B pabome uzyuasu ceoiicmea cmomamonoeuueckoeo cnaasa IIJIATOJAEHT & 3asucumocmu om
MEXHON02UHECKUX 0COOEHHOCMell U320MO8AeHUS NPOMe308 Memodom aumvs. Hcnoavzosaiu memoovl
XUMUYECKO020 AHAAU3A, MeXAHUYeCcKUe UCNbIMAHUSA U OuAamomempu4ecKue Uccae008anus.

B pezyaomame uccaedoeanuii nokazano, umo aumuuxu u onuaku cnaaea [IJIATOJAEHT, oopa3y-
rowuecs 8 npouecce AUMbvs U 00pabomu 3yOHbIX NPOMe308, NO CEOUCMBAM U OCHOBHOMY COCMABY CO-
0Meemcmaym aHAA02UYHbIM CBOUCMBAM CNAABA 8 COCMOAHUU NOCMABKU. B npoyecce sviueykazan-
HbIX MEeXHOA02UYECKUX 0Nepayull 8 ONUAKAX CNAA8A NPOUCX00UmM HAKONAeHUe MUKPOnpumecell 8 npe-
denax do 0,20 %, komopbie He 0KaA3bl8aAlOM GAUSHUSA HA CBOUCMEA CNAABA.

The properties of the PLAGODENT dental alloy were studied in relation to the technological fea-
tures of manufacture of dentures by molding. The methods of chemical analysis, mechanical tests and
dilatometric research have been used.

The result of investigation shows that the properties and the basic composition of the gates and fil-
ings of the PLAGODENT alloy, forming in the process of molding and treatment of dentures, are simi-
lar to the properties of the alloy in condition of delivery. In the process of the above-stated technological
operations, accumulation of microimpurities occurs in the filings of PLAGODENT alloy within the lim-
its of up to 0.20 %, having no effect on the properties of the alloy.

7.12. CIIOCOBb HAHECEHMUS TAJIBBAHNUYECKOTI'O ITOKPBITUSA
HA CBEMHBIE 3YBHBIE ITPOTE3LI /
METHOD FOR GALVANIZATION DENTURES METHOD
FOR GALVANIZATION DENTURES
IMTapynos B.A., JIebenenko U.10., Cadaposa H.U., Bacekun B.B., Crenanona I.C.,
bensikos 1.B. //
Parunov V.A., Lebedenko I. Yu., Safarova N.I., Vasekin V.V.,.Stepanova G.S., Belyakov D.V.

3agButenb 1 nateHTooOanaTeb OAO "HayyHo-Tmpon3BoacTBeHHBIN KoMIieke "Cyrnepme-
Tasu1", MOCKOBCKMIT TOCYITapCTBEHHBIN MEIMKO-CTOMATOJOTUUECKUIT YHUBEPCUTET. — 3asiBKa
Ne 2011120292/20; npuopurtet ot 23.05.2011
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Paznen 8 / Clause 8

PUBNYECKUE U XUMNYECKHNE METO/1bl AHAJIN3A
BJIATOPOJHbBIX METAJIJIOB 1 CIIJIABOB

PHYSICAL AND CHEMICAL METHODS OF THE ANALYSIS
OF NOBLE METALS AND ALLOYS

8.1. OIIPEAEJEHME COAEPXAHNA IIMPKOHUS B CITVIABAX METAJIJIOB
TJIATUHOBO I'PYIIITBI METO/IOM PEHTTEHO®JYOPECIIEHTHOT'O
AHAJIN3A /
DEFINITION OF THE MAINTENANCE OF ZIRCONIUM IN ALLOYS OF METALS
OF PLATINUM GROUP METHOD PEHTTEHO®JIYOPECHEHTHOI'O
OF THE ANALYSIS

Posunckast H.B., JIy3zan C.B., /lenucosa I'B. //

Rovinskaya N.V., Luzan S.V., Denisova G.V.

XVIII MexnyHapoaHast YepHsieBckasi KOH(MepeHLMs 110 XUMUHY, aHAJIUTUKE U TEXHOJIOTUH TIj1a-
TUHOBBIX MeTaJU10B. Te3ucel JokianoB. - M., 2006. - Y.2. - C.67.

H3zyuenvr 603moncnocmu penmeenoghayopecyenmuoeo anarusza (PDA) oas onpedenenus yuprkonus
8 CNAABAX U MeMAaiNax NAAMUHOBOI ePYNNbL.

Possibilities RFA the analysis for zirconium definition in alloys and metals of platinum group are
studied.

8.2. KWHETWMYECKWII METOJ CEJTEKTBHOI'O

OITPEAEJEHUA IIJIATUHBI /

THE KINETIC METHOD OF SELECTIVE DEFINITION OF PLATINUM
anman JI.B., PoBunckas H.B., Jlenucona I'B. //
Czalman L.V., Rovinskaya N.V., Denisova G.V.

XVIII MexnyHapoaHasi YepHsieBckasi KOH(MepeHLMs 110 XUMUW, aHAJIUTUKE U TEXHOJIOTUH Tij1a-
TUHOBBIX MeTaju10B. Te3uchl nokianos. - M., 2006. - Y.2. - C.103-104.

IIpednoxcen npocmoii memood ceaeKmugHo2o onpedeneHus: RAAMUHbL 8 PACMBEOPax CNAAB08 Meman-
/108 NAAMUHOBOLL 2PYNNbL.

The simple method of selective definition of platinum in solutions of alloys of metals of platinum
group is offered.

8.3. KATAJIUTUMYECKHUHN METOJI CEJIEKTUBHOI'O
OITPEAEJNEHUA TIJIATUHBI /
THE CATALYTIC METHOD OF SELECTIVE DETERMINATION
OF THE PLATINUM CONTENT

Llanman JI.B., PoBunckas. H.B., lenucona I'B. //

Tsalman L.V., Rovinskaya N.V., Denisova G.V.

Martepuainbl BTOpoii MexXXIyHapoaHoi KoHdepeHuu "[1aTnHOBBIE METAJIJIBI B COBPEMEHHOM
WHIYCTPUU, BOIOPOIHON dHEepreTuKe U B chepax Ku3HeobecrieueHus oynymiero "bepanH —
IIM'2006".- M.: ACMMU, 2007. - C. 242-247.

Onucan ycogepuieHcmeo8anHbwlil Memoo onpedenerus CO0epIuCcanusi NAAMUHbL 8 CNAABAX, OCHOBAH -
HbLIL HA 3A8UCUMOCMU CKOPOCMU 80CCMAH08AeHUs cyabghocaruyurama xceaesa (I11) xnopudom onosa
(11) om Konuenmpayuu naamuHbL, A6AHOUWEICI KAMAaiu3amopom peakyuu. lobasrenue coasiHoU Kuc-
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A0mbl ONpedeneHHOll KOHYeHmpayuu Kk pacmeopy cyavgocaruvyusama xycenesa (111) nozeoauno uckaro-
YUMb GAUAHUE OPYeUX MeMAaNN08 NAAMUHOB0l epynnbl. U3meHeHue ckopocmu peakyuu usmepsiu cne-
Kkmpoghomomempuuecku. Memod mexnHuuecku npocm u obecnevusaem moyHOCMb OnpedeseHus nia-
muHbl 6 cnaasax 6 npedenax 2,5-5%omn.

An improved method of the determination of the platinum content is described. The method is
based on the dependence of the rapidity of reduction of iron (I11) sulphosalicylate by stannous (11)
chloride on the concentration of platinum. The influence of other platinum group metals has been
excluded by adding of definite amount of hydrochloric acid to the solution of iron (I111) sulphosali-
cylate. The changing of the reaction speed has been measured spectrophotometrically. The reported
method is technically simple and provides accuracy of the determination of the platinum content in
alloys and solutions.

8.4. XPOMATOIPA®OUNYECKHNN METOJ AODOMHAKA

IIJIATUHOBBIX METAJIJIOB /

CHROMATOGRAPHIC METHOD OF PLATINUM METAL AFFINAGE
Lanman JI.B., PoBunckas H.B., Bacekun B.B. //
Czalman L.V., Rovinskaya N.V., Vasekin V.V.

Co6opHuk MatepuanoB XIX MexayHaponHoilt YepHsieBCKOM KOH(pepeHLIUU 0 XUMUU, aHaJIU -
TUKE U TEXHOJIOTMM TIaTUHOBBIX MeTa/lsioB, HoBocubupck, oktsaops 2010, u.1, cTp. 225

Hcnoiman memod pazdenenus cmecu MIIT u ouucmru JIM ¢ nomoupto eeavnpoHuKarowell Xxpoma-
moepacghuu. Pe3yrvmamosr memoda nokazanu c60r nepcneKmugHoCmb.

A method of PGM mixture separation and refining of precious metals has been tested using gel-pen-
etrating chromatography. The results of the method have proved its potential.

8.5. NMPUMEHEHUWE XUMMNYECKU MOJIANDOUITNPOBAHHbIX
KPEMHE3EMOB JIJISI COPBIIMOHHOI'O BBIJIEJTEHNA TTAJUVIAJIAA
N3 OTPABOTAHHBIX KATAJIM3ATOPOB /
APPLICATION A CHEMICALLY MODIFIED SILICA FOR SORPTION ISOLATION
OF PALLADIUM FROM USED CATALYSTS
Bonukosa E.B., bycnaesa T.M., KpsuioBa E.A., bopsruna WU.B., bpyk JI.I., Opaux I'B. //
Volchkova E.V., Buslaeva T.M., Krylova E.A., Boryagina 1.V., Brooke L.G., Ehrlich G.V.

Co6opHuK MatepuanoB XIX MexayHaponHoil YepHsieBCKoO KOH(pepeHLIUM M0 XUMUU, aHaJIU -
TUKE U TEXHOJIOTMM TUIaTUHOBBIX MeTa/lsioB, HoBocubupck, oktsaops 2010, 4.2, ctp. 17

IIpu nepepabomke ompabomanubvix Kamaiuzamopos HusKomemnepamypHozo oxucaerusi CO 06-
Pa3yrmcs CAO0JCHble N0 COCMAsy XA0pUOHO-OpoMuUOHble pacmeopsl, codepicaujue uonvl Pd(Il) ,
Cu(ll) u Al(111). Haubonee nepcnekmugnvim mMemooom u3eieueHus naiiaous u3 no00OHbIX pacmeo-
P08 U omoeneHuUs e20 0m CONYMCcmeyruUX Memanios Ham npeacmaeasiemcs copoyus.

Hamu uccaedosanst 3axonomepnocmu copoyuu uonst Pd(1l) , Cu(ll) u Al(111) na xumuuecku mo-
Jugpuyuposanrom kpemueséme (Cunroxpom C — 120), codeprucauiem npuumoie epynnvl y-AMUHONPO-
NUAMPUIMOKCUCUNAHA, 8 CMAMUYECKUX U OUHAMUYECKUX YCAOBUSX.

During the processing of used catalysts of low-temperature oxidation for CO complex formed the
composition of the chloride-bromide solutions containing ions of Pd (11), Cu (11) and Al (111). The most
perspective method of extraction of palladium from these solutions and it separation from the other by-
products seems to us sorption.

We have studied patterns of sorption of ions Pd (I1), Cu (11) and Al (111) on chemically modified
silica (C Silohrom — 120), containing a graft of y-aminopropyltriethoxysilane, in static and dynamic
conditions.
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8.6. CHWHTE3 JIBONHBIX KOMILUIEKCHBIX COEJIVTHEHWN,
COIAEPXAIIINX KOBAJIBT U IIVIATURHY /
SYNTHESIS OF DOUBLE COMPLEX COMPOUNDS CONTAINING COBALT
AND PLATINUM

Bonukosa E.B., Komanauna E.C., bycnaesa T.M. //

Volchkova E.V., Komandina E.S., Buslaeva T.M.

XIII MexnyHapogHasi HaydHO-TeXHU4YecKasi KoH(pepeH1us "HaykoeMkre XuMnieckKrue TeXHO-
Jorun -2010" ¢ ayieMeHTaMM HayYHOM LIKOJIBI IJIs1 MoJyIoaeXu "MHHOBAallUM B XUMMU: TOCTHKE-
HUS 1 niepcrieKTuBbl". Te3uchl nokianos, I. UBaHoBo, 29 nions — 2 utonst 2010 . - C. 260.

IIpedcmaenensvt peayromamol o cunmesy U UCCA€008AHUIO CMPOEHUS U CBOUCME 0BOUHbIX KOM-
naekcHuix coedunenuti (JIKC), cocmosawux uz komnaexcnozo kamuorna Co(11l) u komnaexcnoeo anu-
ona Pt(Il) aubo Pt(1V). Yemanoeneno, umo xomnaexc [Co(NH3)g[of PtClyl3 kpucmanauzyemcs
68 MPUKAUHHOU CUH2OHUU, npocmpancmeenHas epynna P, onpedenenvt napamempol 21eMeHMAaPHOU
aveiiku. Cmpykmypa nocmpoena u3 KoMniekcHolx okmasdpuueckux kamuonog [Co(NH3) gJ>+ u nao-
ckux keadpammuoix anuonog [PtClyJ?-. Tepmuyeckoe paznoxcenue coedunenuii 6 moke H, npusodum
K obpa3zoeanuto meepdozo pacmeopa c coomuouteruem Co:Pt=2:3. [lonyuenHnvie nopouku npeocmas-
ASOM UHmMepec, Hanpumep, KaKk Kamanu3amopwvl 8 31eKmpoau3epax 600bl ¢ MeepobiM NOAUMEPHbIM
2NeKMPONUMOM.

Shows the results of the synthesis and study of the structure and properties of the of double complex
compounds (DCS), consisting of a complex cation Co (111) complex anion and Pt (I1) or Pt (IV). It is
established that the complex [Co(NH 3) ¢/ o/ PtCly] 3 crystallizes in the triclinic space group P1, unit cell
parameters are defined. The structure consists of octahedral complex cations [Co(NH3)g[>t and
square-planar anions [ PtCl4J?-. Thermal decomposition of compounds in a stream of H  leads to the for-
mation of a solid solution with a ratio of Co : Pt = 2:3. The resulting powders are of interest, such as cat-
alysts in the electrolysis of water with a solid polymer electrolyte.

8.7. TIIPEKYPCOPBLI JJIA ITOJTYYEHUA DJIEKTPOKATAJIM3ATOPOB
BOJIOPOJTHOM DHEPTETUKH /
PRECURSORS FOR OBTAINING HYDROGEN ENERGY ELECTROCATALYSTS
bycnaea T.M., Bonukona E.B., Jltotukosa E.K., ®atees B.H., Komanauna E.C. //
Buslaeva T.M., Volchkova E.V., Lyutikova E.K., Fateev V.N., Komandina E.S.

Martepuaibl 4eTBEPTOI MeXKIyHapoaHOU KoHgpepeHun "[11aTuHOBBIE MeTalIbl B COBPEMEH-
HOI MHAYCTPUHU, BOJOPOIHOM 3HEPTreTUKe 1 B chepax xKu3HeoOecneyeHus oymyiiero "bep-
JuH — [IM'2010". - M.: Acmn, c1p.223-232, 2010.

Bvibpana komnosuyus coneit, codepyucawux Co(111) — 6 cocmase kamuona u Pt(11) aubo Pt(1V) —
6 cocmaege AHUOHA. UHOUBUAYANbHOCHb KOMOPbIX J0Ka3ana memodamu s1ekmponnoil u UK cnexmpo-
CKONUU, PEHM2eHOCMPYKMYPHO20 AHAAU3A, MEePMOpAGUMemMpPUU. YCmMaHo81eHo, Ymo npu mepmuqec-
Kom paznoxcenuu coneii — npeduecmeennuxoe [Co(NH 3) sCIJ[PtClg], [Co(NH3)s] o/ PtCly] ;3 6 moke
60dopoda obpazyemcsi 00HOGA3HbLIL NPOOYKM, NPeacmasAsouuil coboil meepoblil pacmeop Ha 0CHOGe
naamunsl. [lokasano, umo komnosuuyus Pt—Co nposeasem 8biCOKYH0 KamMAaiumu4eckyo aKmueHoCmy,
CONOCMABUMYIO C HUCMO NAAGMUHOBbIM Kamanuzamopom. Mcnoav3oeanue 0aHH020 nosumemaniu4ec-
K020 NOPOWIKA 6 Kayecmee 31eKmpoKamani3amopa no3eoaum sKonomums 00 8 % naamumbvl / cm?.

You have selected a composition of salts containing Co (111) — in the cation and Pt (I1) or Pt (IV) —
in the anion, whose identity was proved by electron and IR spectroscopy, X-ray diffraction, and ther-
mogravimetry. Found that the thermal decomposition of salts — precursors [Co(NH3)sCI][PtClg],
[Co(NH3)s]of PtCly] 3 formed single-phase product, which is a solid solution based on platinum. It is
shown that the composition of Pt-Co shows high catalytic activity comparable to that of pure platinum
catalyst. Use of this polymetallic powder as electrocatalyst will save up to 8 % Pt / cm?.
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8.8. CHHTE3 1 UCCJEJTOBAHUE CBOMCTB JIBOMHBIX KOMILJIEKCHBIX COJIEV
IIJIATUHOBBIX METAJIJIOB 1 KOBAJIBTA /
SYNTHESIS AND STUDY THE PROPERTIES OF OF DOUBLE COMPLEX SALTS
OF PLATINUM GROUP METALS AND COBALT

[Taraxuna E.C., Cepreepa T.1O., Borukosa E.B., bycnaesa TM. //

Pyatachina E.S., Sergeeva T.Yu., Volchkova E.V., Buslaeva T.M.

IV MexnyHapoaHasi HaydHO-TexHU4YecKasi KoHpepeH1us "HaykoeMkne XuMniecKrue TeXHOJI0-
rum -2011". Te3ucsl nokianos, . Mocksa, 9 — 10 Hos10ps1 2011 1. - C. 104.

H3yuena mepmuueckas ycmoiiuugocms npeouiecmeeHHUK08 nopouKoswvix mamepuanos. Ilokaza-
HO, 4mo paznoxcenue Komnaekcoe Ha 6o30yxe nauunaemcs 0aa [Co(NH3)g[of PtClyl3 npu 220 °C,
ona [Co(NH3) s[5/ PAClyl 3 — npu 247 °C u npomexkaem é mpu nioxo pazoenennvie cmynenu nomepu
maccut. Tlpoyecc paznoxncenus 3asepuiaemcs npu 610 °C oaa [Co(NH3) [ PtCly/3 u 650 °C — daa
[Co(NH3) ] ) PACly]3.

Pacmeopumocms evidenennvix JIKC 6 pacmeopax coasanoii Kuciomsl 00yca08uia 803MOICHOCHb
NOAYYeHUS NOPOUKO8 XUMUYECKUM 80CCMAHOBACHUEM U3 PACMEOPOE C UCHOAb308AHUEM PA3AUYHbIX
goccmanogumenel.

Boiseaeno, umo npu eoccmanosrenuu uz pacmeopos, cooepyucawux /IKC, 6opeudpudom nampus
UAU 2UOPa3UHXA0PUOOM, 00Pa3YIOMCs NOPOUIKU, AHAA02UYHbIE NO COCMABY NPOOYKMAM MePMUYECKO-
20 pasznodcenus JIKC 6 moke eodopooa, ssasrowumucs meepovimu pacmeopamu Ha ocHose Pt(Pd)
¢ coomnoutenuem Co: Pt(Pd) =2:3. I[lodobpanbt onmumanvhvie yca08us NOAYHEHUS AHAN0CUHHBIX HAHO-
pasmepruix wacmuy, Pt-Co, nymem xumuueckoeo eoccmarnosnenus pacmeopom NaBH4 & 600no-enu-
yepunosom pacmeope (Ve.gp.:Ven=1:(0,5-1)).

Studied the thermal stability of precursor powder materials. It is shown that the decomposition of the
complexes in the air begins to [Co(NH3)s[of PtClyf3 at 220 °C for [Co(NH3) e[ o PACly]; — at 247 °C
and proceeds in three poorly separated stages of mass loss. The decomposition process is completed at
610 °C for [Co(NH3)s] o PtCly/ 3 and 650 °C — for the [Co(NH 3) 4]/ PdCly/ 3.

The solubility of the selected DCS in hydrochloric acid solutions has led to the possibility of obtain-
ing powder by chemical reduction from solutions using different reducing agents.

Revealed that in the recovery from solutions containing DCS, sodium borohydride or gidrazinhlo-
ridom, powders formed of a similar composition of products of thermal decomposition of DCS in a stream
of hydrogen, which are solid solutions based on the Pt (Pd) with the ratio of Co:Pt(Pd) = 2:3. Optimal
conditions for obtaining nano-sized particles of similar Pt-Co, by chemical reduction of a solution of
NaBH4 in water-glycerol solution (Vv.f.: Vgl = 1: (0.5-1)).

8.9. INPUMEHEHMUE COPBIIMOHHOI'O METOJA 1JIS1 PA3JIEJIEHUA
IIVIATUHBI U TITAJUIAIUA /
APPLICATION OF SORPTION METHOD FOR SEPARATION
OF PLATINUM AND PALLADIUM
bopsaruna U.B., BacuiseBa M.B., Mumuxuna E.A., BonrukoBa E.B., bycnaesa T.M. //
Boryagina 1.V., Vasilyeva M.V., Mischihina E.A., Volchkova E.V., Buslaeva T.M.

IV MexnyHapoaHasi HaydHO-TexHU4YecKasi KoHpepeH1us "HaykoeMKkre XuMruuecKrue TEXHOJI0-
rum -2011". Teaucsl pokianos, . MockBa, 9 — 10 Hos106ps1 2011 1. - C. 78

B npouyeccax nepepabomku paziruunbix 6u008 Cobipbs, codepicauleco mMemanivl NAAMUHOBOLL
epynnwt (MIIT), obpazyromes pacmeoput, codeprucawjue uonst Pt(1V) u Pd(11) é pazauunom mac-
cogom omHoueHuu. HMx pazdenenue ocyuecmensitom, Ucnonv3ys memoosl 0Caicoenus, IKCmpakx -
yuu, copoyuu. CopoyuoHHbLil Memoo npedcmasnsemcst Ham Haubonee 3¢hghekmusnvim baa2o0aps
BbICOKOU MEXHOA02UYHOCMU, OMHOCUMENbHO 8bICOKOI CKOPOCMU 00CMUMNCEHUs PAGHOBECUS, Ce-
AeKMUBHOCMU.
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Hamu uzyuena copoyus Pd(Il), Pt(1V) u Pt(Il) u3z unoueudyasvhvix, m.e. cooepicauiux UoHbl
MOAbKO 00H020 MeMAna, COATHOKUCABIX PACMBOPO8 8 CIMAMUYECKUX YCAOBUSIX HA KPEMHE3eMax Map-
ku Cunoxpom C-120, codeprcawux npusumole epynnvl y-amMUHONPORUAMPUIMOKCUCUNAHA (KoauYe-
CMB0 NPUBUMbIX (DYHKUUOHANbHBIX 2pynn — 1.63 Mmmons/2) — copbenm 1 — u copbenm 2, codepicauiuii
cynvuonyro cepy 6 cocmase npusumoll (PyHKUUOHAAbHOU epynnbl (KOAUHeCmeo makux epynn cocmaeg-
agem 0.4 mmons/2).

Onbimut no pazdenenuro Pt(1V) u Pd(11) npu ux coemecmnom npucymcmeuu 8 OUHAMUHECKUX
YCA0BUSAX NOKA3AAU, YMO, HE3ABUCUMO OM UCXOOHO20 COOMHOUIEHUSI Memanio8, OHU NOAHOCHbIO
copbupyiomces Ha copbenme 1. Iloamomy pacmeopwi, codepyucawue 20 % macc. PH(IV) u 80 %
macc. Pd(Il) uau 70 % macc. Pt(IV) u 30 % macc. Pd(I1), nponyckaaru cnauana uepe3 KOAOHKY
¢ copbenmom 2, ceneKmueHoCms KOmopoeo Hamu no omuouenuro k Pd(I1) noxazana panee [1],
3amem 8bIMeKAUULL pacmeop nponycKalu yepe3 copbenm 1, na komopom copouposaru Pt(IV).
Ompabomanst pexcumbst copoyuonrHoeo pazoenrerus uornos Pt(IV) u Pd(Il) uz 0,1 M HCI na cop-
oeumax 1 u 2.

In the process of processing different types of raw materials containing platinum group metals
(PGM), solutions containing ions of Pt (1V) and Pd (I1) at different weight ratio form. Their sepa-
ration is performing using the methods of precipitation, extraction, sorption. Sorption method seems
to us the most efficient due to high technology, a relatively high rate of attaining equilibrium, selec-
tivity.

We have studied the sorption of Pd (1), Pt (IV) and Pt (Il) from the individual, i.e. containing ions
of only one metal, hydrochloric acid solutions in static conditions on silica Silohrom mark C-120, con-
taining grafted y-aminopropyltriethoxysilane groups (number of grafted functional groups — 1.63
mmol/g) — sorbent 1 — and sorbent 2, containing sulfide sulfur in the graft functional group (the num-
ber of such groups is 0.4mmol/ g).

Experiments on the separation of Pt (1V) and Pd (1) at their combined presence in the dynamic
conditions showed that, independently of the initial ratio of metal, they are completely adsorbed on the
sorbent 1. Therefore, solutions, containing 20 wt%. Pt (IV) and 80% by weight. Pd (I1) or 70 wt%. Pt
(1IV) and 30% by weight. Pd (11), passed at first through a column with the sorbent 2, the selectivity of
which in relation to the Pd (11) was shown previously, then the resulting solution was passed through the
sorbent 1, where the sorbed Pt (IV). Worked out models of sorption separation of ions Pt (IV) and Pd
(11) of 0.1 M HCI for sorbents 1 and 2.

8.10. BBIJIEJIEHUE ITAJIJIAANA N3 OTPABOTAHHBIX KATAJIM3ATOPOB
HU3KOTEMIIEPATYPHOI'O OKUCIEHUSA MOHOOKCHUIA YITIEPOA /
EXTRACTION OF PALLADIUM FROM USED CATALYSTS
OF LOW TEMPERATURE FOR CO OXIDATION

bopsiruna U.B. // Boryagina 1.V.

IV MexnyHapongHast HaydHO-TexHU4YecKast KoHpepeHus "HaykoeMKne XuMuuecKre TeXHOJI0-
rum -2011". Te3ucw! noxkianos, . Mocksa, 9 — 10 HostOopst 2011 1. - C. 508

Ilpednoxncena cxema nepepabomku ompabOMAHHbIX KAMAAU3AMOPOE HU3KOMEMNEepamypHo2o
OKUCNeHUsT MOHOOKCcUOa yeaepoda, codepicauieeo ounapHole earoeenudv Pd(I1l) u Cu(ll), komopas
8KAO4aem 6 cebs cmaduio coOpOyUOHHO20 pa30eneHus naiiaous u meou Ha KpemHezeme, XUmMu4ecKu
MOOUPUUUPOBAHHOM PYNNAMU Y-AMUHONPONUAMPUIMOKCUCUNAHA, U NO3B0A51eM CKOHUEHMPUPOBAMDb
nasnaouii 6 gasze copbenma, a medb — 6 pacmeope.

B pezyrvmame eviuenauusanus 1 M pacmeopom coasnoll Kucaomot ompabomaHHbiX Kamanusa-
mopoé obpa3zyomcs pacmeopul, codepucaujue nairaduii(1l), meoo(1l) u arromunuii(111). Ha ocno-
BAHUU NPedsapumMenbHblX ONbIMOE 0blI0 NPEON0NCEHO NPOBOOUMb copOUUo u3 pacmeopoé ¢ pH 1.
Ha cmaduu npomoiéxu copbenma Oucmuiiupo8aHHol 8000l yoaemcs NpaKmu4ecKu nOAHOCMbHO
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yoaaumo Cu(ll) u AI(I11) uz pazer copbenma, umo no3eoasiem Ham 2080pumMb 0 GaKmu4ecKu noa-
Hom pazdenenuu nasnaous(1l) u conymemeyrowux memannos. ecopouuro Pd(I11) nposoduaru 5 % -

Hoim pacmeopom muomouegurvt 8 0,1 M HCI, npu smom uzenreuenue Pd(11) 6 saroam cocmasnsiem
84,7 — 90,8 %.

A scheme for recycling of used catalysts of low-temperature oxidation of carbon monoxide, contain-
ing binary halides Pd (11) and Cu (11) was proposed, which includes the step of the sorption separating
of palladium and copper on silica, chemically modified with y-aminopropyltriethoxysilane groups, and
allows to concentrate palladium in the sorbent phase and copper — in the solution.

As a result of leaching with IM hydrochloric acid solution of used catalysts formed solutions con-
taining palladium (I1), copper (I1) and aluminum (I11). Based on preliminary experiments, it was sug-
gested to carry out the sorption from solutions with pH 1. At the stage of washing the sorbent with dis-
tilled water can be almost completely remove Cu (11) and Al (111) of the sorbent phase, which allows us
to talk about is actually the full separation of palladium (1) and associated metals. Desorption of Pd
(11) was performed 5 % - solution of thiourea in 0,1 M HCI, with the extraction of Pd (I1) in the eluate
§4.7—90.8 %.

8.11. JTBOHMHBIE KOMINIEKCHBIE COJIM — IMIPEAIIECTBEHHUKY IIOPOIIKOB /
DOUBLE COMPLEX SALTS — PRECURSORS POWDERS
[Taraxuna E.C. // Pyatachina E.S.

VIII Poccuiickas exeromnHasi KOH(MEPEHLIMsI MOJIOJAbIX HAyYHbIX COTPYIHUKOB U aCIIMPAHTOB

"MU3NKO-XMMMUSI U TEXHOJIOTHSI HEOpraHUuJecKrx MaTtepuanoB”. Te3ucol qokiaanos, . MockBa
15 — 18 Hos16ps 2011 . - C.397.

Hccnedosanvl npodykmoer mepmuueckoeo paznoxceHus 080lHbIX KomnaekcHulx coedunenuil (/[KC)
[Co(NH3)s]of PtCly]3, [Co(NH3) sl PdClyl; u [Co(NH3)s]of PtClg]3%H 0. Boiagaeno, umo 6 3a6u-
CUMOCMU OM 2a308011 amMocpepbl, 8 KOMOPOL 8e0eMCst MepMUUECKOe PA3N0NCEHUE NOAYHAIOMCS Pa3-
AUUHblE NPOOYKMbl MEePMOAU3A: HA 8030yXe 045 6CeX U3VHUEHHbIX COeOUHEHUN XapaKkmepHo 00pazoea-
Hue 08yx@a3Hbix NOpoukoeg, cocmoauux u3 memanauveckoi naamunst u Co30 4 a 6 moke 6odopoda —
meepdoeo pacmeopa Ha ocHose Pt c coomnowenuem Co:Pt=2:3. Takum obpa3zom, nodoupas Komniexc-
HbLI KAMUOH 00H020 MEMANA U KOMNACKCHbLU AHUOH 0pye020, 603MoxucHo noayuenue JIKC ¢ 3apanee
3adauHbim coomHouteruem memannog Co:Pt.

Investigated the thermal decomposition products of double complex compounds (DCS)
[Co(NH3)s]o[ PtClyl3 [Co(NH3)s[of PAClyl; u [Co(NH3)slof PtClg]3*H 0. It is revealed that,
depending on the gas atmosphere in which the thermal decomposition is carried out, different products
of thermolysis was obtaned: in the air for all the studied compounds characterized by the formation of
two-phase powders consisting of metallic platinum and Co 30 4, and in current of hydrogen — solid solu-
tion based on Pt with a ratio of Co: Pt = 2:3. Thus, selecting one of the metal complex cation and com-
plex anion of another, you may receive the DCS with a predetermined ratio of metals Co: Pt.
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Paznen 9 / Clause 9
"CYIIEPMETAJLII" — OITEPATOP PbIHKA BJIAT'OPO/IHBIX METAJIJIOB
"SUPERMETAL": AN OPERATOR IN THE MARKET OF NOBLE METALS

9.1. "CYIIEPMETAJUI": UHTEPECHI, UIEX, TEXHOJIOTH,

IMPOIYKIIVA, ITAPTHEPBI /

"SUPERMETAL": INTERESTS, IDEAS, TECHNOLOGIES, PRODUCTION, PARTNERS
Bacexun B.B. // Vasekin V.V.

JlokJiag Ha oTpacjieBOM HaydHO-TIpaKTUYeckKoM ceMuHape "[11aTuHoOBbIe MeTallibl B TPOM3BOJICT-
BE CTEKJISHHBIX U 0a3aIbTOBBIX BOJIOKOH: OITBIT, COBPEMEHHOCTD, TTlepCIieKTUBbI". - MockBa, ar-
peib, 2006; dparoueHHbie MeTauibl. JparoueHnsle kKamau, M.: MAUM, 2006. - Ne5. - C. 97-101.

K saxcneiiwum nanpaenrenusm desmenvnocmu "Cynepmemanna” omnocamces: pa3pabomrka cniagos
01a20pOOHBIX MEemanno8, MexHoON0ULl UX NPOU3BOOCMBA U U320MOBAEHUS U3 HUX Noaygabpukamos,
KOMNACKMYIOWUX U30eauil u 060py0o8anus 043 npou3so0cmea CMeKAsIHHbIX 6040KO0H, KAYeCMBeHHbIX
CMeKoA, MOHOKPUCMAAA08, XUMUU, Heghmexumuu, 015 8biCOKOMEMNePAmYypPHbIX A2pe2amos pasiuvHblxX
obaacmeil mexHuku u 045 MeOUUUHbL, U320MO0BAeHUe NOPOUK08 01a20pOOHbIX MEeMAnio8 U U3oeauil u3
HUX, U3eneveHue 6,1a20po0HbIX Memannos u3 6e0Ho2o colpbs U apdunaxicHas nepepabomka, pazpabom-
Ka U npou3800cmeo Kpacok ¢ UCNOAb308AHUEM OPAOUEHHbIX MEMANN08 045 CMeKAA U KepaMUuKU, KoM-
NAEKCHbLI AHAAU3 CbIPbs, NOAYNPOOYKMOE U NPOOYKMO8, COO0ePHCAUUX OpacoueHHble Memanibl.

Ilpedcmaeaensvr obwue ceedenus 0 MUpoBoM NPOU3BOOCHEE CMEKASIHHO20 B80N0KHA, 0003HAYEHbl
MeHOeHYUU 8 pa3eumuu npouU3800CmMea u NompeobHOCmU 8 NAAMuUHo8blx Memaniax. Ilokazanvl ocHogHble
Hanpaenenus pazeumus pecypcocoepeearowux mexronoeuil "Cynepmemania”, npouzeo0cmea Hoguix 3¢h-
eKmusHbIX Mamepuanos u 060pyo008anus, COBEPULCHCMBOBAHUS MEXHON0UI NEPepadoOmKU Cbipbs U U3-
20MOoGAeHUsI NPOOYKYUU CO 3HAYUMEAbHbIM CHUMNCEHUEM 0e38038PAMHbIX NOMePb Opa2OyeHHbIX Meman-
/108, NPUMEHEHUsI KOMNAEKCHbIX MEeXHOA02UT NepepadomKu 8MopUYHOR0 CbiPbs, NOBblULeHUE AP PeKmus-
HOCIMU UCNONb308AHUSI OPACOYEHHBIX MEMAalo8 8 Npou3eoocmee 3a cuem OpeAHU3auUU CneyuanbHbiX
cxem 08UdNCceHUst OPacOUEHHbIX MEeManio8 npu ux nepepabomie u u3e0mosieHuu u3oeiu.

Ilpeonoscen cnexkmp ycaye no uzeomoenenuro 3gpgexkmugnoco 060py008anus 04 CUAUKAMHbIX
npou3eo0cme, 0003Ha4eHbl NepCneKmuasl pa3eumusi NPoU3800CcmMea Kamaiumu4ecKux cucmem u cmo-
Mamono2u4ecKux Mamepuanos.

"Supermetal” have been developing technologies, manufacturing materials and equipment from plat-
inum alloys, and it is present at the precious metals world market as one of the leading processors and
producers of such materials and equipment.

"Supermetal” possesses enabling technologies of raw material processing and product manufactur-
ing, creates new technologies and actively operates at the precious metals world market, and conse-
quently, is able to offer its partners up-to-date service for processing precious metals raw material and
manufacturing high- quality products.

9.2. BKJIAI "CYIIEPMETAJIJIA" B PASBBUTUE OTPACJIA CTEKJIIHHOI'O BOJIOKHA /
THE CONTRIBUTION OF "SUPERMETAL" TO DEVELOPMENT OF BRANCH OF
THE GLASS FIBRE

ToikounHckuii [1.C., [Torankuna U.H., Yasiosiesa JI.IT. //

Tykochinsky D.S., Potapkina I.N., Ulybysheva L.P.

JlokJiaa Ha OTpaclieBOM HayYHO-IPaKTUYECKOM ceMuHape "[11aTHHOBbIE METalJIbl B IIPOU3BO/I-
CTBE CTEKJISIHHBIX 1 0a3aJIbTOBBIX BOJIOKOH: OITBIT, COBPEMEHHOCTD, IePCIEeKTHUBbI". - MOCKBa,
anpenb, 2006.
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B dokaaode npedcmaenrena ungpopmayusa o6 uccaedosanusx, pazpabomrkax u 6HeopeHuecKoll oes-
meavHocmu Koarekmuea "Cynepmemanna” ¢ ueavto nogvluleHus 3@ekmugHocmu npoussoocmed
CMEKAAHHO20 8010KHA 34 CHEM PAUUOHANbHO20 UCHOAb308AHUS NAAMUHOBHIX MEMAL08.

DKOHOMUS NAAmMUHbl 00OCMUSHYMA NYMEM pa3padomkKu HOBbIX CHAABO8, YCOBEPUICHCMBOBAHUSL
KOHCMPYKYUU U pabom no nOGbLULEHUI CDOKO08 CAYHCObL CIEKA0NAABUNbHBIX ANNAPAMOE.

In the report the information on researches, workings out and innovative activities is presented activ-
ity of collective "Supermetal” for the purpose of increase of production efficiency of a glass fibre at the
expense of rational use of platinum metals.

The economy of platinum is reached by working out of new alloys, improvement of a design and
works on increase of service life of glass-making devices.

9.3. HIIK "CYHEPMETAJLT" — HAJTEXXKHBIV ITAPTHEP B OBJIACTU KAYECTBA /
SIC SUPERMETAL — THE RELIABLE PARTNER IN THE FIELD OF QUALITY
Kannan E.JI., PoBunckasa H.B. // Kaplan E.D., Rovinskaya N.V.

JlokJ1aa Ha OTpacieBOM HAayYHO-IPaKTUYECKOM ceMuHape "[11aTHOBBIE METAIIbI B IIPOU3BO/I-
CTBE CTEKJISTHHBIX M 0a3aJIbTOBBIX BOJIOKOH: OITBIT, COBPEMEHHOCTD, ITEPCIIEKTUBLI". - MOCKBa,
anpeib, 2006.

B coobwenuu uznoxncen psao mep no Ha0elCcHomy obecneueHuro Kayecmea npooyKyuu 3a cuem pasz-
pabomku Cucmemvl menedncmenma kavecmesa HIIK "Cynepmemann”, cepmughuyuposannoii no l'OCT
P HUCO 9001:2001, akkpedumayuu ucnsimamenvuoii srabopamopuu ¢ Cucmeme I'OCT P u npumene-
HUSI @bIMUCAUMENbHOU MEeXHUKU.

In the message a number of measures on reliable maintenance of quality of production at the expense of
system engineering of quality management SIC Supermetal, certificated in accordance with 15O 9001:2001 is
stated, to accreditation of test laboratory in System of GOST R and computer facilities applications.

9.4. XXI BEK OTKPBIBAET HOBBIE ITEPCIIEKTUBBI /
CENTURE XXI OFFERS NEW CHALLENGES
Bacexun B.B. // Vasekin V.V.

HparoiieHHble MeTaJlIbl. Jparonennsle KamHau. - M.: MAU, 2006. - Ne9.- C. 155-156.

IIpedcmaenen anorc emopoii mexucdyHapooHoii Kongepernyuu "l[lnamunossie Memannwl 6 CO8PEMeHHOIL
UHOycmpuu, 6000poOHOIL SHepeemuKe U 6 cghepax xncuszneobecneuenus 6ydyueeo "bepaun — [TM'2006".

The announcement of the second international conference "Platinum Metals in the Modern
Industry, Hydrogen Energy and Life Maintenance of the Future "Berlin — PM 20006 "is presented.

9.5. CTEKIOINUVIABWJIBHOE OBOPYIOBAHME J1JI5S1 ®OPMOBAHMU S
CTEKJIAHHBIX 1N BA3AJIBTOBBIX BOJIOKOH:
MATEPUAJIBI U KOHCTPYKIIUU BYAYHIEIO /
GLASS-MELTING EQUIPMENT FOR THE PRODUCTION OF GLASS
AND BASALT FIBERS: FUTURE MATERIALS AND DESIGNS
Bacexkun B.B., Ilepenbman C.JI., SctpedoB B.A. //
Vasekin V.V., Perelman S.L., Yastrebov V.A.

Matepuanbl BTOpoii MexXayHapoaHo KoH(epeHun "[11aTnHOBBIE METaJIbl B COBPEMEHHOM
WHIYCTPUU, BOIOPOIHON dHEPreTUKe U B chepax Ku3HeobecreueHus oyaymero "bepanH —
IIM"2006". - M.: ACMMU, 2007. - C. 157-163; JIparonieHHbIe MeTaJUTbI. [IparolieHHbIe KAMHH. -
M.: MAMU, 2006. - Ne10. - C. 147-153; JleBsaTasg MexxayHapoaHas aenoBas KoHbepeHus "Poc-
CUICKUI PBIHOK JParolieHHbIX METAJUIOB M AParolieHHBIX KaMHEeH: COCTOSTHIE U TI€PCIIEKTUBDI
PIMK-2006". - M.: ACMMU, 2006. - C. 319-321.
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B dannom coobuenuu npedcmasnernvl obujue ceedenus 0 MUpo8oM npou3eo0cmee CMeKASHHO20 60-
JN0KHA, 0003Ha4eHbl MEeHOeHUUU 8 pa3eUmuLU npou3eo0cmed U nompebHoCmu 8 NAAMUHOBbIX Meman-
aax. Ilokasansl ocHosHble Hanpasaenus pa3eumus pecypcocoepeearoujux mexronroeuti "Cynepmeman-
Aa", npou3eo0cmea Ho8blX APPeKmusHbIX Mamepuanos u 060py008aHuUs, COBEPUIEHCMBOBAHUS MEXHO-
A02Ull nepepabomKuU Colpbs U U320MOBAEHUA NPOOYKUUU CO 3HAUUMENbHbIM CHUMNCeHUeM 6e36038pam-
HbIX NOMepb Opa2oUeHHbIX Memanios, NPUMEeHEeHUS KOMNACKCHbIX MEeXHOA02Ull nepepabomku 8mopuy-
HO20 Cblpbsi, NOGblUleHUe dDPeKmMUBHOCMU UCNOAbI0BAHUS OPACOUEHHbIX MEMAaln08 8 NPouU3Bo0cmae
CMEKASHHBIX U 06a3a16MOBbIX B0N0KOH 3a CHem ONMUMU3AUUU CXeM OBUNCCHUS OPACOYEHHbIX Meman-
/108 Npu ux nepepadomke u U3e0MmoeaAeHuU U30eaull, 3a cuem NPUMeHeHUs: HO8bIX PeKmuUBHbIX KOM-
NO3ULUOHHBIX MAMEPUAN08 U UCNOAb308AHUS HOBBIX IKOHOMUUHBIX KOHCMPYKYUL CMEKAONAABUNbHBIX
yempoucms.

The general data on the world production of glass fibers have been given. The tendencies in the field of
development of production and demand for platinum metals have been described. The major directions of
the following issues have been shown: the development of the resource-saving technologies of "Supermetal”;
production of new efficient materials and equipment,; improvement of raw material processing technologies
and the manufacture of products with significantly educed irrevocable losses of precious metals; applica-
tion of complex secondary raw material processing technologies; improvement of efficiency of application
of precious metals in the production of glass fibers and basalt fibers by way of optimization of circulation of
precious metals during processing and manufacture of products, and by way of application of new efficient
composite materials and new economical designs of glass-melting devices.

9.6. PBIHOK JPAIT'OLIEHHBbIX METAJIJIOB 11O ITOHATUAM /
CONCEPTS OF PRECIOUS METALS MARKET
Bacexun B.B. // Vasekin V.V.

JleBsiTas MeXIyHapoaHasi aejioBast KoHpepeHuus "Poccuilckuii ppIHOK AParoleHHbIX METaJIOB
U JparolieHHbIX KaMHel: cocTostHue 1 nepcriekTuBbl PIIMK-2006". - M.: ACMMU, 2006. - C.
174-176; IparoneHHble MeTasutbl. IparouenHbie KaMHu. - M.: MAU, 2006. - Ne12. - C. 56-60.

Pyrkosodumenv @I'YII "HIIK "Cynepmemann”, anaruzupys poccuiickoe 3aKoHO0amenscmeo  4acmu
SKCNOpMA BbICOKOMEXHON02UMECKOU NPOOVKYUU U3 OPAcOUCHHbIX MeMAanios, NOKA3vleaem, Ymo OHO He
10360/51eM POCCULICKUM NPOU3B00UMENIM KOHKYPUPOBAMb HA PABHBIX C 3aPY0eJCHbIMU NPOU3B00UMENsIMU.

Haémca Kommenmapuii k cmamoe 1 Dedepanvroeo 3axkona No 41 "O dpaeoyennvix memannax
U OpazoyeHHbIX KAMHAX "

Director of Federal State unitary enterprise "Supermetal" research and production complex analy-
ses Russian legislation as regards to export of high-tech production made of precious metals and demon-
strates that it does not allow Russian producers compete as equals with foreign manufactures.

The Comment to article 1 of the Federal law No 41 "About precious metals and jewels" is given.

9.7. ECTb OCHOBAHUA CITPOCUTD Y HAIIIETO ITPABUTEJIbCTBA /
HERE ARE REASONS TO ASK THE GOVERNMENT QUESTIONS
Bacekun B.B. // Vasekin V.V.

JparoneHHbie MeTasuibl. JIparonieHusie KamHu. - M.: MAU, 2007. - Nell. - C. 52-54.

Pykosodumenv OI'YII "HIIK "Cynepmemann”, conpedcedamenv PIMK-2007: "llopa uepe3 cyd
mpe608amp UCNOAHEHUe 3aKOH08 U OMBeMCMEeHHOCMU 3a Oelicmeus uau 6e30elicmeusi YUHOBHUKO08
6cex ypoeHell, NpUBoOAUUX K Nomepsm npeonpusmuil’”.

The Head of Federal State Unitary Enterprise SIC Supermetal, co-chairman of RDMK-2007: "It
is the time to claim by court the execution of laws and liability for actions or inactivity of officials at all
levels that lead to company losses."
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9.8. HAIEXHOCTDb, KOMIETEHTHOCTb, KOPIIOPATUBHOCTbH YIIPABJIEHUA
N BEPHOCTb TPAJIUIIUAM /
RELIABILITY, COMPETENCE, MANAGEMENT CORPORATIVITY,
AND TRADITIONALISM

Bacekun B.B. // Vasekin V. V.

HparoueHHbie MeTayibl. Jparonennsle Kamau. - M.: MAM, 2009. - Ne8. - C. 26-31.

Tenepanvnuiit dupexkmop OAO HIIK "Cynepmemann” npedcmasasem 6 ycypnanse "/lpacoyenHvie
memannvl. /lpacoyenuvie Kamuu'" YHUKAAbHOE CREUUAIU3UPOBAHHOe Npednpusmue no nepepabomke
0pazoyeHHbIX Memanioa.

OcHoHOIl mexHoa02uell nepepabomKu 64A31emcs NUPOMemanny2u4eckKoil memoo paghuHupo8anus
CNAAB08, COMeMAarouUlIcsl ¢ npoyeccamu oboeaweHus u aghgunaica.

Cynepmemann evinyckaem oxon0 300 81006 uzdenuii mexHu4ecko2o u MeOUUUHCK020 Ha3HAYEeHUs U3 IKO-
HOMUYHBIX HCAPONPOUHBIX HAAMUHOBBIX CHAABO8, 8 MOM YUCAe OUCNEPCHOYNPOYHEHHBIX U KOMUO3ULUOHHBIX.

CompyOoHuku npednpusmus A6A1H0MCA CReUUANUCMAMU 8blcoyaliulell Kearupukayuu, obradarom
boeameiuum onvlmom U 3HAHUSIMU.

Tloaysexosas ucmopus cozoanus u pazeumus HITK "Cynepmemann” ceudemenscmeyem o jcusne-
CnOCOOHOCMU KO011eKMU8a, OCHOBAHHOU HA NPEeMCMBEHHOCIU AYHUUX MPAOUYULL, KOMNEemMeHMHOC-
MU U HA0EICHOCMU 8 UCNOAHEHUU 0043amenbcma.

General Director of E.I. Rytvin Open Joint Stock Company SIC Supermetal introduces in the jour-
nal the unique specialized enterprise on precious metals processing.

The pyrometallurgical method of alloy refinement, in combination with the processes of enrichment
and affinage, is the basic technology of processing.

Supermetal produces about 300 types of technical and medical items of efficient heat-resistant plat-
inum alloys, including dispersion-strengthened ones and composite ones.

The employees of the company are experts of the highest qualification, they have the widest experi-
ence and profound knowledge.

Fifty years of establishment and development of SIC Supermetal prove the strength of the staff, which is
based on continuity of the best traditions, competence, and reliability in carrying out their obligations.

9.9. MHCTUTYIMOHAJBHBIN ITIOAXOI K PA3BUTHIO MEXPETMOHAJIBHOTIO
MEXJIYHAPOJHOI'O COTPYAHUYECTBA B OBJIACTU ITPUMEHEHUA
IVIATUHOBBIX METAJIJIOB B BBICOKOTEXHOJIOTUYHBIX OTPACJIAX
OKOHOMMUKHU N COEPAX ZKUSHEOBECIIEYEHUA /

THE INSTITUTIONAL APPROACH TO DEVELOPMENT OF INTERREGIONAL
INTERNATIONAL COOPERATION IN SPHERES OF APPLICATION
OF PLATINUM METALS IN HI-TECH BRANCHES OF ECONOMY
AND LIFE-SUPPORT. HISTORY AND PROSPECTS
Bacexkun B.B., Ma ®ykaH, Curos A.C. //
Vasekin V.V., Ma Fukan, Sigov A.S.

HparouieHHble MeTasbl. AparoiieHHble KamHU. - M.: MAU, 2009. - No9. - C. 24-41.

Poccuiickue u kumaiickue yuénvie uccaedyrom npoosemvl Meuco0yHapooOH020 compyoHuHecmea Ha
DPblHKe HAYKOEMKOU nPoOYKUUU U3 NAGMUHOBbIX Memannos. PeiHoK uccaedyemces Ha ocHO8e UHCMU-
MYYUOHANBHO20 NO0X00a, NO380AI0UE20 0C8eMUMb NPABUAA B3AUMOOCICMBUS Npoussodumenell
u nompebumeneil 8 yca08usax ObICMPo MeHAIOUWeNUCs CO8DEMEHHOU IKOHOMUKU. DKOHOMUUeCKoe CO-
mpyoHuuecmeo mpedyem eOUHCM8a NPasu u Oeicmauil co CmopoHsl 20cy0apcmeeHHbIX U Heeocyoap-
CMBEHHbIX UHCIUMYMO8.

The institutional approach to development of interregional international cooperation in spheres of
application of platinum metals in hi-tech branches of economy and life-support. History and prospects
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Russian scientists and their colleague from China — a foreign member of the Russian
Academy of Science — investigate problems of international cooperation in the market of high
technology production from platinum metals. The market is analyzed on a basis of institutional
approach, which allows opening rules of interaction between manufacturers and consumers in
the conditions of quickly varying modern economy. Scientists come to a conclusion that the most
effective economic cooperation dernands unity of rules and actions from state and private insti-
tutions.

9.10. DHEPI'OBKOJJOTMYECKAA DKOHOMMKA: HAIIIN THNA.
NMHCTUTYHMNOHAJIN3AIINA PBIHKA IIVIATUHOBBIX METAJIJIOB /
ENERGY-ECOLOGICAL ECONOMY: OUR TIMES.
INSTITUTIONALIZATION OF THE PLATINUM METALS MARKET

Bacexun B.B., Illunkapenko B.B. //

Vasekin V.V., Shinkarenko V.V.

HparoueHHbie MeTa/libl. Jparonenssle Kamuu. - M.: MAM, 2010. - Ne 1. - C. 106-118

Packpvimo ocnosnoe nanpasaenue npoexkma llekaapayuu o pazeumuu poccuticko-Kumaiickoeo
MeNCPe_UOHANbHORO HAYHHO-00PA308amMenbH020 U YMAHUMAPHO20 COMPYOHUYECMEa 8 8blCOKOMEXHO-
JN0CUYHBIX OMPACAAX IKOHOMUKU 8 KOHMeKcme UHCIMUMYUUOHAAUZAUUYU PbIHKA NAAMUHOBbIX Meman-
/108 8 YCA0BUAX COBPEMEHHO20 IHEP20IK0N02UHECK020 KPUSUCA.

The basic direction of the Draft Declaration on the Development of the Russian / Chinese Inter-
Regional Scientific & Educational and Humanitarian Cooperation in the Hi-Tech Branches of
Economy in the context institutionalization of the platinum metals market during the current energy-
ecological crisis, has been described.

9.11. IIYCTb 3HAIOT BO BCEM MUPE O MOJIOABIX 3EJIEHOI'PAIIIAX! /

LET THE ENTIRE WORLD KNOW THE YOUNG RESIDENTS OF ZELENOGRAD
bookos O.U., Bacekun B.B., lllunkapenko B.B. //
Bobkov O.I., Vasekin V.V., Shinkarenko V.V.

JparoneHHble MeTasIbl. JIparonieHHbie KamHu. - M.: MAU, 2010. - Ne 3. - C. 167-171

Mexcoynapoonas opeanuzavyus "@oud npogheccopa E. U. Poemeuna” coemecmno ¢ MOO "Aka-
demus cpedcme maccosoii ungopmayuu" (ACMH) npu noddepacke OAO "HIIK "Cynepmemann”,
noddepxcanu udeio nposedenus opeanu308anHoil 8 Mockoeckom eocyoapcmeeHHOM UHCMUmMyme
21eKMPOHHOU MeXHUKU (mexHuueckom YHugepcumeme) [4-ii peeuoHanvHoil KoHepeHyuu
wroavHukoe "Teopuecmeo wHbIX", U 6HecAU €80l 8KAAD 8 OPeAHU3AUUI0 IMOU KOHGepeHuuu
WKOAbHUKOB 8 8UOe YUPENHCOCHHBIX CeMU CNeUyUaNbHblX OUNA0MOE 0451 nobedumenell N0 CeKUUIM:
XUMUs U 3K0102Usl, MEXHUKA U MEXHOA02Usl, UHPOPMAMUKA, IKOHOMUKA, COUUONOUSL, UCMOPUSL,
npaeo.

Ilobedumenu ayuwux pabom na memy: "DHepeocbepedcenue u arbmepHamueHas IHepeemuKka " no-
Ayquau cneyuanvhulit ouniom Mexcdynapoonoit opeanuszayuu "©ond npogpeccopa E.U. Poimeuna”
U OEHeNCHYH0 NPeMUIo.

The International Organization "Professor E.I. Rytvin Foundation," together with the Academy of
Mass Media (AMM), supported by OJSC SIC Supermetal, have supported an idea of holding the 14th
Regional Conference for Schoolchildren "Creativity of the Young," arranged by the Moscow State
Institute of Electronic Engineering (Technical University), and have made a contribution in the form of
seven special diplomas for the winners: chemistry and ecology, engineering & technology, information
science, economy, sociology, history, and law.

The authors of the best papers on "Energy Saving and Alternative Energy" received special diplomas
from the International Organization "Professor E.I. Rytvin Foundation" and monetary premiums.
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ABTOPCKHH YKA3ATEJIb
HAYYHBIX TPYJIOB
No n.n D.U.0. Ilopsokoesblii Homep 6 memamuueckom yKaszamene
pabom u namerHmos

1. Anekcanodposckuit B.JI. | 7.1

2. bensxos /1.B. 7.12

3. bobkos O.U. 9.11

4. bopseuna U.B. 85,89 810

5. bpyk JI.T. 85

6. bycaaesa T.M. 8.5, 86,87 88 89
1.1; 1.2; 1.3; 1.4; 2.3; 3.1; 3.2; 3.3; 3.4; 3.6, 4.3; 5.1; 6.1; 6.2;

7. Bacexun B.B. 6.3, 6.7, 6.8, 6.10; 6.12; 7.1; 7.2; 7.3; 7.4, 7.9; 7.10; 7.12; 8.4,
9.1;94;, 9.5, 9.6,9.7; 9.8, 9.9, 9.10; 9.11

8. Bacunaveea M.B. 89

9. Besupoeny T.H. 3.3

10. | Boaukoea E.B. 85 86,87 88 89

11. | Iax C.B. 3.5

12. | Toavyos B.A. 3.1; 3.2, 3.3, 34; 3.6

13. | Toavyosa J1.D. 3.1; 3.3, 3.4; 3.6

14. | Toavyosa M.B. 3.2;3.6

15. | Jlenucosa I'.B. 81,8283

16. | 2Kupos I U. 3.2, 3.6

17. | 2Kmypko I'11. 1.2

18. | Kabanoea E.T. 1.2; 1.3; 1.4

19. | Kaszuesa K.O. 7.7

20. | Kanaan E.JI. 9.3

21. | Komanouna E.C. 86,87

22. | Kpvirosa E.A. 85

23. Kysneuyoe B.H. 1.2, 1.3; 1.4

24. | Jlebedenxo U.IO. 7.1, 7.3, 7.7, 7.8 7.12

25. | Jlesuenko B.C. 7.8

26. | Jlesuenko C./I. 1.1;4.2; 4.3, 7.1; 7.2, 7.3, 7.4, 7.9

27. | JIysan C.B. 8.1

28. | Jlomukosa E.K. 87

29. | Ma Qykan 9.9

30. | Muwuxuna E.A. 89

31. | Moauan H.B. 1.5

32. | Mopo3zosa JI.5. 1.1;2.1;24;,3.1;,4.2; 4.3

33. | Ilapynos B.A. 7.1; 7.3, 7.6, 7.7, 7.8 7.11; 7.12

34. | Ilepeavman C.JI. 5.1;6.3;6.7,6.8; 6.10; 6.12; 6.13; 9.5

35. | Ilopmnoii B.K. 7.5, 7.6, 7.8

36. | [lomankuna U.H. 9.2

37. | lImawxuna E.A. 1.3

38. | Ilamaxuna E.C. 88 811

39. Posunckas H.B. 7.11;8.1;8.2;8.3; 84, 9.3
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40. | Poemeun E.U. 7.1; 7.5
41. | Casenrxos /I.A. 3.5
42. | Cagaposa H.H. 7.12
43. | Cepeeesa T.1O. 8.8
44. | Cueos A.C. 9.9
45. | Cokonos A.H. 4.1
46. | Cnopmcmen J1.A. 3.1;3.3; 3.6
47. | Cmenanosa I'.C. 7.1; 7.2, 73, 7.5 7.6, 7.7, 7.8 7.11; 7.12
48. | Cmenanosa M.A. 1.2;1.3; 1.4, 7.6
49. Tacunvyes /1. 1. 7.3
50. Tamapkuna A.JI. 1.4
51 Toikouunckuir J1.C. 7.1; 7.2, 7.3, 7.4, 7.9, 7.10; 9.2
52. | Vavibvies B.B. 5.1;6.3;, 6.5, 6.8,6.9;6.10; 6.11; 6.12
53. | Yawioviuesa JI.11. 9.2
54. | @amees B.H. 87
55. | ®epmuros B.U. 1.5
56. | Quweoium JI.A. 7.6
57. | Haaman JI.B. 82,8384
58. Yepuskos P.I. 6.6, 6.7
59. | Hlunkapenxo B.B. 9.10; 9.11
60. | Ipaux I'.B. 85
61. | Acmpebos B.A. 2.1;2.2;23;,2.5;3.1;4.3; 5.2, 6.3, 6.4, 6.7; 6.13; 9.5
INDEX OF AUTHORS
OF SCIENTIFIC WORKS
No. Name of author The sequence number in a thematic index of
works and patents
1. Aleksandrovsky V. L. 7.1
2. Belyakov D.V. 7.12
3. Bobkov O.1. 9.11
4. Boryagina 1.V. 85,89 810
5. Brooke L.G. 85
6. Buslaeva T.M. 8.5, 86,87 88 89
7. Chernyakov R.G. 6.6, 6.7
8. Czalman L.V. 82,8384
9. Denisova G.V. 81,8283
10. | Ehrlich G.V. 8.5
11. | Fateev V.N. 87
12. | Fertikov V.I. 1.5
13. | Fishgoit L.A. 7.6
14. | Gakh S.V. 3.5
15. | Goltsov V. A. 3.1;3.2;3.3;,34; 3.6
16. | Goltsova L.F. 3.1;3.3; 3.4, 3.6
17. | Goltsova M.V. 3.2, 3.6
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18. | Kabanova E.G. 1.2; 1.3; 1.4

19. | Kaplan E.D. 9.3

20. | Kazieva K.O. 7.7

21. | Komandina E.S. 86,87

22. | Krylova E.A. 85

23. Kuznetsov V.N. 1.2, 1.3; 1.4

24. | Lebedenko I. Yu. 7.1, 7.3, 7.7, 7.8 712

25. | Levchenko S.D. 1.1;4.2;4.3;, 71,72, 7.3, 7.4; 7.9

26. | Levchenko V.S. 7.8

27. | Luzan S.V. 8.1

28. | Lyutikova E.K. 87

29. | Ma Fukan 9.9

30. | Mischihina E.A. 89

31. | Molchan N.V. 15

32. | Morozova L.E. 1.1;2.1;2.4;,3.1;,4.2; 4.3

33. | Parunov V. A. 7.1; 7.3, 7.6, 7.7, 7.8 7.11; 7.12

34. | Perelman S.L. 5.1;6.3,6.7; 6.8, 6.10; 6.12; 6.13; 9.5

35. | Portnoy V.K. 7.5, 7.6, 7.8

36. | Potapkina I.N. 9.2

37. | Ptashkina E.A. 1.3

38. | Pyatachina E.S. 88 811

39. | Rovinskaya N.V. 7.11;8.1; 8.2, 83,84, 9.3

40. | Rytvin E.IL 7.1; 7.5

41. | Safarova N.I. 7.12

42. | Savenkov D.A. 3.5

43. | Sergeeva T.Yu. 8.8

44. Shinkarenro V.V. 9.10; 9.11

45. | Sigov A.S. 9.9

46. | Sokolov A.N. 4.1

47. | Sportsmen L.A. 3.1;3.3; 3.6

48. | Stepanova G.S. 7.1, 7.2, 73,75 7.6, 7.7, 7.8, 7.11; 7.12

49. | Stepanova M. A. 1.2;1.3; 1.4, 7.6

50. Tagilczev D.1. 7.3

51 Tatarkina A.L. 1.4

52. Tykochinsky D.S. 7.1; 7.2, 73,74, 7.9;,7.10; 9.2

53. Ulybyshev V.V. 5.1;6.3;,6.5;,6.8,6.9;6.10; 6.11; 6.12

54. Ulybysheva L.P. 9.2
1.1;1.2;1.3;1.4;,2.3;3.1;3.2;3.3;3.4;,3.6,4.3; 5.1, 6.1; 6.2, 6.3,

55. Vasekin V.V. 6.7, 6.8, 6.10; 6.12; 7.1; 7.2; 7.3; 7.4, 7.9, 7.10; 7.12; 8.4; 9.1,
9.4;95;,96;,9.7, 9.8 9.9,9.10; 9.11

56. Vasilyeva M. V. 8.9

57. Veziro?lu T.N. 3.3

58. Volchkova E.V. 8.5, 86,87 88 89

59. | Yastrebov V.A. 2.1; 22,23, 2.5, 3.1;,4.3;, 5.2, 6.3, 6.4, 6.7; 6.13; 9.5

60. | Zhirov G.1. 3.2, 3.6

61. | Zhmurko G.P. 1.2
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