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APOBWJIbHO-COPTUPOBOYHbIE KOMIMJIEKCbI AACKA

ATPYLUKEBMM B.A.
000 «HAYYHO-NPOU3BOACTBEHHOE OB bEANHEHUE «TMAPOTEXHO/10InsA»

HanpaBneHvem pocta 3(pdeKTMBHOCTM YyrnefobbiBalowmx MNpeanpusiTuii - CyxuT
MoBbILLEHWE KayeCTBa MPOAYKUMM W pacluMpeHue acCOPTUMEHTa MyTeM YacTUYHOW WK
NosHOM NepepaboTky NONE3HOro MCKOMAeMoro.

PeanvsoBaHa NpuHUMNMaNbLHO HOBasi TEXHONOrMS 1 0b6opyaoBaHWe AN KOMMIEKCHOM
nepepaboTkM yrnien B TEXHONMOrMYECKUX CUCTEMAaxX FOHHbIX NPeanpusTUin. TexHonorus
npegycMaTpuBaeT BO3MOXHOCTb peanu3auuvM  pasnyHoro Habopa TeXHOOrn4yeckux
npoueccos, BK/OYas: ApobneHve, KNaccMdUKaLMIo, CHUKEHWE  BNAXHOCTW, He
TEPMarbHYyl0 CYLUKY, yAaneHue KpYNHOM MOpOAbl, OKUraHWe BRAXHbIX U BbICOKO30JbHbIX
(pakumin € nonyyeHuem Temna W 3NEKTPO3Heprun. Pa3paboTaHHOE WHHOBALMOHHOE
obopynosaHue (pa3nuuHble BapuaHTbl komnnekcoB [CKA) B cpaBHeHUM C aHanoramu
ob51afaeT BO3MOXHOCTbIO:

Npou3BoAUTb OAHOCTaAUIMHOE APO6neHne U COPTUPOBKY YIS C NPOU3BOAUTENBHOCTBIO
£0 3000 TOH B Yac npu KPYNHOCTM KyCKa UCXOAHOrO yrns 6onee ogHOro MeTpa; nony4vatb
npv apobneHwu n knaccudukaumm psagosoro yrns 1, 2, 3, 4 n 6onee dpakumii

CHU3WUTb 3aTpaTbl M yBennuuTb Ha 30% BbIXOA COPTOBOrO YISl KPYMHbIX (dpakuuid;
npou3BoauTb ApobneHve U pasgeneHue psAoBbIX Yrield Ha OHOW yCTaHOBKe Ha Jioboe
yncno pakumii;

3HAUMTENBHO CHU3WTL COAEPXaHWe MeNloun B KPYMHbIX PpakumsxX yris, OCylecTBAsSTb
KnaccnduKaumio BNAXHbIX Yren, B TOM YUC/E - C ITIMHUCTOW COCTaBASIOLLEN;

CHU3MTb 30/bHOCTb Yrna (yaaneHus  nopogel  nNpu  ApobnieHnn, BO3MOXHOCTb
NosTly4YeHUs MbITOrO yrns);

obecneunTb Nyywylo Ana oboraweHns (KOKCOBaHusi) CTPYKTYpy pacceBa MpoAyKTOB
Apobnexus;

MOBbICUTb SKCMOPTHYIO NPUBEKATENbHOCTb NMPOAYKLUMM FOPHBIX MPEANpPUSTUIA;

CBECTU K MWHMMYMy 3aBMCMMOCTb OT HanMuusl 3anyacted U CepBUCHBIX CNyx6 B
pervoHe, 6narogaps NPoCTOTE U HAAEXHOCTU KOHCTPYKLMK;

Npou3BOAUTL  3arpy3Ky Yrnisi  aBTOTPaHCNOPTOM W pas3rpy3ky  yrns B
XKene3HOAOPOXHbIE BaroHbl; YCTaHaBMBaTb WX Ha YrofbHbIX CKAAAAX, MOrpy304HbIX
MYHKTax, B OTKPbITbIX ¥ NOA3EMHbIX BblpaboTKax ropHbIX NpeanpusTUi.

HeobxoaumocTb peanu3aumn faHHOW pecypcocbeperatolleit TEXHONOrMM Ha YrofbHbIX
npeanpusTMsaxX o6ycnoBieHa BbICOKOW 3dEKTUBHOCTBIO APOBNEHUS U COPTUPOBKM YIiew,
MAYLWMX Ha HYXAbl SHEPreTUKW, WKW KOKCYIOWMXCS Yriel ANsS CHUXEHUS CTOMMOCTU
wmxTbl. Komnnekcol ICKA BbIrOAHO OTIMYAOTCA OT aHasoroB HE TOSIbKO HU3KUMU LieHaMu
W JocTynHocTbo 3UTM, BbICOKOW MPOM3BOAWTENBHOCTBIO, MPOCTOTOM O6CMY>XWUBaHUSI, HO U
MOBbILUEHHBIM BbIXOAOM LIEHHBIX COPTOBBIX KIIAaCCOB M CTPYKTYpOW pacceBa, MOBbILIAOLLEN
060raTMMOCTb 1 KOKCYeMOCTb (4151 KOKCOBbIX) yriieit. B HacTosiee BpeMsi OCyLLecTBsSETCS
peanusauusi TexHonormv Ha EBponenckoM M A3MaTcKo-TMXOOKEAHCKOM pbIHKaX (Www.
timetehno.ru).

PaspaboTaHHble 1 WMPOKO peanu3dyemble TexHonormmn (apobneHus, knaccudbukaumm,
YyCpeAHeHus, perynvpoBKy CUTOBOMO COCTaBa, 06e3BOXMBaHMS, MOrpy3ku, CKIaAMpOBaHus,
CHWKEHMSI 30/IbHOCTU W BJIAXKHOCTM, CYLIKM MCXOAHOro MaTtepuana) Ha 6a3e KkoMmnekcos
[CKA no3BonstoT ropHbiM NpeanpusaTusaM U KOMMNaHWaM-noTpebutensam popMnposaTsb U, B
COOTBETCTBUM C KONEGAHMAMN pblHKaA, KOPPEKTUPOBaTbL MOTOKM MpoAyKumu (Yronb, runc,


http://www./

rpacduT, necok, W3BEeCTHsK, GOKCMTbI U Ap.) € obecneyeHVeM LUIMPOKOro AuanasoHa
KayecTBa.

000 «HMO TIunapoTexHonorus» BeAeT MNeperoBopbl C  3aMHTEPeCOBaHHbIMU
KOMMaHWsMM 1 OpraHv3auusaMnm O MOoCTaBke nepepabaTbiBalOWMX KOMMIEKCOB W
MOAEpHM3aUMM  NpeanpusTMA B pas3fMYHbIX  pernoHax, B  COOTBETCTBUMM  C
NpeACTaBNEHHbIMU BbilLe TEXHOMOMMSIMU U TEXHUYECKUMU PELLEHUSIMU.

CRUSHING-SORTING COMPLEXES DSKA

ATRUSHKEVICH V.A.
SCIENTIFIC AND PRODUCTION ASSOCIATION "HYDROTECHNOLOGY"

The trend of mining enterprises towards higher efficiency is improvement of quality
and expansion of production range of end product by partial or complete processing of
minerals. The authors have developed a fundamentally new technology and equipment for
integrated processing of coal in technological system of mining enterprises. The technology
provides for various combinations of diffeent proceses, including crushing, screening,
classification, dewatering, non-thermal drying, oversize and coarse waste rock removal,
combustion of high-ash and wet grades together with thermal and electric power
generation. Develop innovative equipment (various options DSKA complexes) in
comparison with analogues has the ability to:

coal crushing and classification with capacity of 100 to 3000 t/h at feedstock size
above 1 m; crushing and classification of run-of-mine coal to 1, 2, 3, 4 and more size
grades;

greatly decreasing coal fines content in coarse fractions, with minimized “sticking”;
classifying and dewatering of wet material, including clayey content;

to reduce the ash content of coal (removal of rocks at crushing, the possibility of
obtaining of washed coal);

obtaining better sieving of crushed coal for further washing and coking (for
metallurgical coal);

increase the attractiveness of the export products of mining enterprises;

to minimize dependence on the availability of spare parts and service departments in
the region, thanks to the simplicity and reliability of construction;

direct car loading of coal (coarse fractions and screenings); erection and installation on
infrastructure sites of underground mines and open pits, sea and river ports, loading sites
as well in underground mines.



The need to implement this resource-saving technology in coal mines due to the high
efficiency of crushing and screening coal going to need energy, or coking coal to reduce
the cost burden. Complexes DSKA favorably with unique not only low prices and availability
of spare parts, high performance, ease of maintenance, but also increase the yield of high-
quality security classes and sieving structure that increases dressability and coking (for
coking) coal. Currently being implemented technology in the European and Asia-Pacific
markets (www.timetehno.ru).

Developed and widely implemented technology (crushing, classification, averaging
adjustment screen composition, dehydration, loading, storage, reducing the ash content
and moisture source)-based complexes DSKA allow mining companies and companies to
create and consumers, in accordance with fluctuations in the market, to adjust flows of
products (coal, gypsum, graphite, sand, limestone, bauxite, etc.) providing a wide range of
quality. A promising direction in the development of technological systems is a mining
complex processing of rock mining operation in the cycle of ensuring product quality and
meet the increasing demands of the market.

SPA "Hydrotechnology" negotiations with interested companies and organizations for
the supply of processing plant, maintenance and modernization of enterprises in different
regions based on the presentation of technological and technical support.

CYXASl KOMNO3MLIMA HA OCHOBE LUYHTMTA AJ151 MOJIYYEHWUS MATEPUAJIOB
C YHUKAJIbHbIM COYETAHMEM CBOUCTB (LUYHTUJIUT)

THJIbHWH B.A., PESBHUYEHKO C.C., TIOJIbHWH [.B.
HALIMOHAJTIbHbIN UCCNIEQOBATE/IbCKMWN TEXHOJIOTMYECKWUN YHUBEPCUTET

«MUCnC»
CoCcTaB KOMMO3WUMM: BsDKyllass OCHOBa — MarHesuasnbHasi, HanosHutenb —
BbICOKOAMCNEPCHbIN NpUPOAHLIA LUYHIUT, mMoanduumpytowme n06aBKu

(cynepnnactudukaTopsl, ruapocdobusaTtop, Bogoyaepxusatowas gobaska). CBoicTBa: npu
HU3KON BeNuuMHe BOAOTBEPAOro OTHOWeHus B/T=0,28-0,30 komno3uuusi obpasyeT
BbICOKOMOABWMXHYIO CaMOBbIPaBHMBAIOLLYIOCS Maccy C CaMObOPMUPYIOLLENCs naaKom
MOBEPXHOCTbIO, @ MNpU OTBEPXAEHUM Ha BO3Ayxe MpeBpallaeTcs B KaMHenodo6HbIM
MaTepuan ugeta wWyHruTta (LWyHrnuT); GbicTpbIl Habop Mpo4YHOCTM: 3a 1 cyTkn ~ 40%
MPOYHOCTM OT HOPMMPOBAHHOM; BbiCOKasi aaresusi K CTpovmaTepuanaM (6eToHy,
NPUPOAHOMY KaMHIO, CTeK/y, KepaMmuke, YEpPHbIM MeTanfaM); BbICOKasi MexaHuyeckas
NPOYHOCTb; ocnabnsieT paavmousnyyeHuss ¢ Yactoton y = 30 MIU; Heropiod; Oka3biBaeT
6naroTBOpHOE BAMSIHWE Ha 340POBbE YenoBeKka

MpumMeHseTca:

- B KayecTBe OTAENIOMHOTO MaTepuana JieuebHO-0340POBUTENbHbIX YYpeXaeHuit
(60nbHML, caHaTOpWEB, AOMOB OTAbIXa), NOA3EMHbIX COOPYXXEHWIA;

- HarpeBaTeNbHbIX 6€30)K0roBbIX U3HOCOCTOMKMUX MOKPBITUIA (TEMMbIX HaNMBHbIX MOJIOB
nT.a.);

- co3gaHune MHdpakpacHbIX HarpeeaTenen Manoi yaenbHOM MOLWHOCTH;

- CO3[aHue pafvodKPaHMpYIOLWMX YCTPOWCTB (3alUMTHbIE 3KpaHbl OT  W3JTyYeHuit
anekTpoceTeln, MOBUNbHbBIX U paanoTenedoHOB, KOMMLIOTEPOB, CKAHEPOB).
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CeHaBuY € NOIMCTUPONOM 0611MUoBOYHas NNNTKa

DRY COMPOSITIONS BASED ON SHUNGYT FOR OBTAINING MATERIALS WITH
UNIQUE COMBINATION OF PROPERTIES (SHUNGILIT)

TYULNIN V.A., REZNICHENKO S.S., TYULNIN D.V.,
NATIONAL UNIVERSITY OF SCIENCE AND TECHNOLOGY "MISiS"

Composition: magnesian binding base, finely-divided filler natural shungite, modifying
agents (superplasticizers, water repellent, water-retaining additive).

Properties. leveling weight to the self-assembled a smooth surface and upon curing in
the air turns into a stone-like material shungite color (Shungilit); fast curing: 1 day ~ 40%
of the strength of the normalized; mechanical strength: Opensing = 32,0 — 38,0 MPa,
Ocompression = 9,5 — 10,6 MPa; high adhesion to construction materials (concrete, natural
stone, glass, ceramics, ferrous metals): Fauer = 3 MPa; shungilit electrically conductive: R,
voume = 0,3:102...1,4-103 Ohm'm; weakens radio with frequency y = 30 MHz; water
absorption by weight of 2.5 3.0%;

the lack of "efflorescence"; nonflammable; It has a beneficial effect on human health.

Applications: - as a finishing material medical and health institutions (hospitals,
sanatoriums, rest homes), underground structures; heating bezozhogovyh wear-resistant
coatings (warm self-leveling floors, etc.); - the creation of a small infrared heaters specific
power;

- the creation of radio shielding devices (protective shields against radiation grids,
mobile and cordless phones, computers, scanners).
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CNOCOBbI 3ABJIATOBPEMEHHO#A AEFA3ALIMOHHOM NOATrOTOBKU
BbICOKOIA3OHOCHbIX BbIBPOCOOIMACHbIX YIOJibHbIX NJIACTOB

XYCHYTAWHOB P.B., C/IACTYHOB C.B., KAPKALUAA3E I.I'., KOJINKOB K.C.
000 «MHTEPCTPOMKOMIN»
CTE®JIIOK H0.M.
Y1 AO «<APCEJIOPMUTTAN1 TEMUPTAY»

N306peTeHre OTHOCUTCS K FTOPHOMY Aieny U MOXeT 6bITb MCMOMb30BaHO Ans Aerasauuu
YrofibHbIX MNACTOB NpW MOA3EMHOM pa3paboTke B YCNOBUSIX MPOSIBNIEHUSI  OMACHbIX
reoAvHaMMYecKux SIBJTIEHUN.

CywHOCTb M306peTeHusi: crnocob npefoTBpaLleHUsl reoaMHaMUYECKUX SIBNEHUI Mpu
noA3eMHoOM pa3paboTke ra3oHOCHOrO YrofbHOro MfacTa, BK/YaeT 6ypeHne B nnact
[lerasaumoHHOM CKBaXWHbI, (POpPMMPOBaHME KaHaMoB MPOHMLIAEMOCTM BOKPYI CKBaXMWHbI,
ydaneHue BOAbl M M3B/leYeHMe MeTaHa. B mpouecce perasaumm nnacta OCywWeCTBASIOT
nepuvoauyecKkoe 3aKpbiTUe W OTKpbITUE YCTbS CKBaXKWMHbI, MpUM 3TOM  3akpbiTue
oCyLlecTBNSOT Ha Bpemss A0 1.3 CyTOK, a ANUTENbHOCTb OTKPbITUS OrpaHU4MBalOT
BpEMEHEM [0 AOCTVMXXEHUS MUHMMaNbHOro Aebuta MeTaHa B npeapiaylieM nepuoae, Kak
npaewno, MeHee Mecsiua. Kpome TOro, B AerasauMOHHbIE CKBaXKWMHbl C HyfeBbIM Ae6UTOM
nepes nepsBbiM MEPUOAOM 3aKpbITUS HarHeTalT BO3AyX NoA abCOMOTHLIM AaBNEHUEM
6onee 6 6ap - Ang co3gaHns CTapTOBbIX KAHANOB MPOHULIAEMOCTH.

MpenmyLiecTea: nosbilweHne Aebuta MeTaHa u3 ckBaxuHbl B 10-15 pas; cokpalieHue
ANUTENBHOCTM  MOArOTOBKM 0Cc0B0 rasoomacHoro nnacra kK oTpaboTke 3a cuer
MHTEHCMdMKALUMK Mpouecca Aera3aumm, CHUKEHUS ra30HOCHOCTYM B 2-3 pasa,

penakcauum aHoMasnbHbIX HANpPsXXEHWI TOPHOMO AaBNEHUs.

CocTaBnsiowme 3KOHOMMYeckoro acdekTa: NoBbilUeHWE Harpy3KkM Ha OYUCTHON 3abol;
MOBbILIEHNE TeMna MpPOBEeAEeHWUs MOArOTOBWUTENbHbIX  BbIPAbOTOK;  UCMONb30BaHWe
M3B/IEYEHHOr0 METaHa; CHWXeHWEe 3MUCCMU MeTaHa B aTMocdepy.

Ob6nactb NpYMMeHEeHUs:: YrosibHble MiacTbl MOWHOCTbIO 6onee 0,5 M, razoHOCHOCTbIO
6onee 10 M*/T 1 npoHuuaemocTbio 10°- 10 M u Gonee.
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METHODS OF PRELIMINARY DEGASSING PREPARATION OF HIGH GAS BEARING
DANGEROUS COAL BEDS

KHUSNUTDINOV R.B., SLASTUNOV S.V., KARKASHADZE G.G.,KOLIKOV K.S.
LLC "UNTERSTREICHEN",
STEFLYUK YU.M.
“ARCELLORMITTAL TEMIRTAU"” JSC

The invention relates of mining can be used for degassing of coal seams in
underground mining in a manifestation of dangerous geodynamic phenomena.

The inventive method for preventing geodynamic processes in underground coal bed
gas bearing includes a layer of degassing drilling wells, the permeability of the formation
around the borehole channels, removing the water and recovering the methane. During
degassing reservoir to perform periodic closing and opening of the wellhead, wherein
closing is performed for a time of 1- 3 days, and the duration of the opening time limit to
the minimum flow rate of methane in the previous period, usually less than a week.
Furthermore, degassing wells with zero before the first period of the rate of closure of the
air is injected at a pressure above 6 bar - for creating channels starting permeability.

Advantages: increasing methane production rate from the well by 10-15 times;
reducing the duration of training specifically for mining seam gas hazardous due to the
intensification of the degassing process, lowering of gas-bearing ability in the 2-3,
abnormal stress relaxation rock pressure.

Economic effect components: increasing the load on the working face; increase the
pace of development workings; use of methane recovery; reduction of methane emissions
into the atmosphere.

Field of application: coal beds with capacity more than 0,5 m, gas-bearing ability more
than 10 m?/t and permeability — 10°-10" mD and more.

9KCNEPUMEHTAJIbHAAl YCTAHOBKA [J151 MPOU3BOACTBA CAXXM U3 METAHA
YroJibHbIX NJIACTOB

XYCHYTAWHOB P.B., C/IACTYHOB C.B., KAPKALUAA3E I.I'., KOJINKOB K.C.
000 «MHTEPCTPOMKOMI»
CTE®JIIOK H0.M.
Y1 AO «<APCEJIOPMUTTAN1 TEMUPTAY»

Cnocob nonyyeHUs ra3oBOM CaXxu, BK/IOYAOWMI nofady B 30HY FOPeHWsl TOMavBa U
OKUCNUTENS, @ B UMIMHAPUYECKYIO PeaKLMOHHYI0 Kamepy — TypOynM3vMpoBaHHOro MOTOKa
raszoobpasHbiX YrieBoAOpPOAOB C MOCNEAYOWMM UX Pas3fioKeHWEM Ha Caxy M BOAOPOA,
OT/IMYAIOLMICSA TEM, YTO TMOJSIOCTb PEaKLUMOHHON KaMepbl a3poAMHAMMYECKM CBsi3aHa C
KaMepoW ropeHusi Yepe3 4acTb LMIMHAPA, BLIMOIHEHHOMO M3 TEPMOCTOMKOro MOPUCTOrO
mMaTepuana, npy 3TOM Ha PeakUMOHHYID KaMepy BO3AENCTBYIOT MeXaHU4YecKuMu
KonebaHusIMM C Pe30HaHCHOW YacTOTOM MOPUCTON YaCTW LUMAMHAPA, OT/IMYAIOWMIACS TeM,
YTO MNPV BO3AENCTBUM MEXAHUYECKMMU KONEGAHMSAMU Ha KaMepy ee pe30HaHCHYI0 YacToTy
BbIGMPAlOT U3 OnNpeaeneHHoro AnanasoHa. AHaIoroB HeT.

Mpu perasaumy ras’oHOCHbLIX YrofbHbIX MECTOPOXAEHWM W Mpu UX pa3paboTke B
atMocchepy  BblOpacbiBaeTCs  WAXTHbIM  MeTaH, KOTOpbIM  CMOCOBCTBYET  YCUNIEHUIO
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napHWkoBoro 3ddekta. OH OTIMYAETCS BbLICOKOW UYMCTOTOM, YTO MO3BOMSET €ro
UCnonb3oBaTh 6€3 [OPOrocTosMX OnepauLni XMMUYECKOW O4YMUCTKU. [epeBoA LWaxTHOro
MeTaHa B CaXy 06ecrneuvBaeT CyLLEeCTBEHHBIN 3Konornyeckuin addekT: npy nepecyere Ha
eavHWUYy BblpabaTbiBaeMon 3HEpru BbIGPOC YrMEKUCIOro rasa CHUxaeTcs Ha 35-50%, Ha
20-25% cHWxaeTcs noTpebneHre KUCIOpoaa Ha BbIPAaBGOTKY eAUHMLbI MOSIE3HON SHEPTUM.

Mo pe3ynbTaTaM WUCMbITAaHWI YCTAHOBNEHO, UTO BbIXOA CaXM cocTaBnseT 110 kr Ha
1000 M3 yronbHOro MeTaHa, HWKXHUIA MOpor KOHLEHTpaLUUU MeTaHa B METaHOBO3AYLUHOM
cMecn coctaBnsieT 25%. JkoHomuueckuid ekt - 2500 $/Mec. U3roToBneH u
anpo6ypoBaH OMbITHbI 06paseLl.
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EXPERIMENTAL INSTSLLATION TO PRODUCE CARBON BLACK FROM COALBED
METUANE

KHUSNUTDINOV R.B., SLASTUNOV S.V., KARKASHADZE G.G.,KOLIKOV K.S.
LLC "UNTERSTREICHEN",
STEFLYUK YU.M.
“ARCELLORMITTAL TEMIRTAU” JSC

The process for producing carbon black, comprising supplying to the combustion zone
fuel and oxidant in a cylindrical reaction chamber - create turbulence flow of gaseous
hydrocarbons followed by their decomposition into carbon black and hydrogen,
characterized in that the cavity of the reaction chamber is aerodynamically connected with
the combustion chamber through a portion of cylinder made of the heat-resistant porous
material, the reaction chamber exposed to mechanical vibrations at a resonant frequency
of the porous portion of the cylinder, characterized in that when exposed to mechanical
vibrations at its resonant frequency of the chamber is selected from a certain range. No
analogues.

When degassing of gas-bearing coal deposits and developing them into the
atmosphere mine methane, which contributes to the greenhouse effect. It is characterized
by high purity, which allows its use without expensive chemical cleaning operations.
Translation CMM soot provides a significant environmental effect: the per unit energy
produced carbon dioxide emissions reduced by 35-50%, 20-25% decreases oxygen
consumption per unit of useful energy.

According to the test results revealed that the yield of carbon black is 110 kg per 1000
m3 CBM lower limit concentration of methane in the methane-air mixture is 25%.
Economic impact - $ 2500/month. Manufactured and tested a prototype.

MATHE3WAJIbHASI KOMIMO3WLMA C BbICOKOW AATE3UEI K OCHOBAM
PA3HOU NPUPO/AbI

. TlOﬂbHVI!:I B.A. -
HALUUOHAJIbHbIN UCCNEQOBATEJIbCKUU TEXHOJIOTMMECKUU YHUBEPCUTET
«MUCnC»

KoMnosuumsi ocHOBaHa Ha B3aMMOAENCTBMM TOHKOAMCMEPCTHLIX LWYHIUTa U
LIYHIUTOBLIX MOPOA C MarHe3uanbHblM CBS3YIOWMM  BELLECTBOM M cneuuanbHbIMU
AKTUBHbIMM  XuMuyeckumu pgobaBkamum wnu  [MAB. [lonydyeHHble MaTepuansl  Mano
OT/IMHAIOTCA OT MATEPUHCKMX MOPOA, HO M3 HUX MOXHO MOMy4aTb PpasfvyHbie U3genvs
MeToAaMu NUTbs, MNpeccoBaHuMs u T.4. KoMnosuuuss WMeeT BbICOKYKD aaresvio K
NMOBEPXHOCTM pasHON npupoabl: MeTanny (CTanb, 4yryH), GeTOHy, KepaMmuke, CTekny,
tapdopy, Aepesy v Ap.

CeolicTBa:

- BblCOKas agre3vs k ctanv (10,6 MMa), uyryHy (10,4 MMa), pepesy (10,6 MMa),
crekny (10,6 MMa), dapdopy (10,5 MMa), kepamuke (10,5 MMNa), 6etoHy (10,8 MMa);

- BbICOKAsi MEXaHM4eckasi MPOYHOCTb:

Ocx = 31,3 — 40,5 MMa; Oysr = 6,7 — 17,0 MMa; Opacr = 5,6 — 10,9 MMa;
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- ONTUManbHOE BPEMSs XWU3HECNOCOGHOCTU KOMMO3WULMM B HEOTBEPXKAEHHOM COCTOSIHUM
(260-365 MuH).

MpuMeHeHue: arnoMepupoBaHWe W YTUIM3AUMSI TEXHOTEHHbIX MPOMbILIEHHBIX
OTXOOB, B TOM YMCNE TOKCMYHBIX WM PaAMOAKTUBHbIX; MPOWU3BOACTBO CTPOUTENbHbIX
m3genuii  TUMa  «CEHABUY»,  MOHOJIMTHBIXKOHCTPYKUMWA;  MOKPbITUS  BHYTPEHHWX
NMoBepXHOCTeW HedTe- 1 razonpoBOAOB.

MAGNEZIAL COMPOSITION WITH HIGH ADGESION TO BASES

TYULNIN V.A.
NATIONAL UNIVERSITY OF SCIENCE AND TECHNOLOGY "MISiS"

The composition is based on the interaction tankodesantniki shungite and shungite
with magnesia binder and special active chemical additives or surfactants. The materials
obtained are not very different from the parent rocks, but they can get a variety of
products by means of casting, extrusion, etc., the Composition has high adhesion to the
surface of different nature: metal (steel, iron), concrete, ceramics, glass, porcelain, wood,
etc.

Properties:

- high adhesion to steel (10,6 MPa), cast-iron (10,4 MPa), timber(10, 6 MPa), glass (10,6
MPa), china (10,5 MPa), ceramics (10,5 MPa), concrete (10,8 MPa);
- high mechanical strength:
Ccompr. = 31,3 - 40,5 MPa; Ocurve = 6,7 - 17,0 MPa; Ostrtch = 5,6 - 10,9 MPa;
- optimal time of vital capacity of composition in non-confirmed state (260-365 min).
Using:
— agglomerating and utilization of man-made industrial tails, namely
— toxic and radioactive ;
- production of building goods like “sandwich”, monolith constructions;
— coating of inner surfaces of oil and gas-piping.
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MPOEKT YTUWIN3ALIUN OETASALUNOHHOIO METAHA HA LUAXTE UM. C.M
KNPOBA

MA3AHMUK E.B., MOTUJIEBA E.M., CAJOB A.IN.
OAO «CY3K-KY3BACC»

MpoeKkT npeaycMaTpyBaeT BO3MOXHOCTb MOAAYM MeTaHOBO3AyWwHon cMecn (MBC) Ha
OKWraHue B KOTESbHOW LWaxXThl U Ha BbIPaboTKy 3/1EKTPO3HEPT UK.

OCHOBHblE 3M1eMEHTbl TEXHONIOrMYECKON CXeMbl YTUIM3auMM MeTaHa Ha LuaxTe WM.
C.M.Kuposa:

- NOA3EMHbI ra30MpoBOf, NPOTSHKEHHOCTLIO 4,5 KM;

- BaKyyMHO-HACOCHasi CTaHLMS 1 ra3onpoBO/ B KOTENbHYIO LLAXThI;

- hakenbHas yCTaHOBKa;

- 3 MUHK-TIL obLen ycTaHOBNEHHOW MOLHOCTbIO 4 MBT.

Ha cdakenbHOM ycTaHOBKE METaHOBO3AyLUHAs CMECb CKUMAeTcs B OCTaTOYHOM obbeMme,
He BOCTpe6OBaHHOM B KOTE/IbHOW U NepeABMXKHbBIX KOHTEMHEPHBIX TEMI03/1EKTPOCTaHLMSIX.

SKOHOMMKaA:

- yTMnn3mposaHo 28,99 MnH. M3 MeTaHa;

- Npou3BeAEHO 3. 3Heprum - 50 983 MBT'y;

- NMPOU3BEAEHO TennoaHeprum - 57 281 MBTy;

- DKOHOMMUS YI/Ist HA KOTENbHOM cocTaBuna 9,12 ThbIC. TOHH;

- CcokpalyeHbl ob6bembl BbIbpocoB 3B B atMocdepy Ha 19,6% unu Ha 8,7 Tbic. T.,
[OCTUIHYB NpKU 3TOM JONYCTUMOro HOpMaTnea BbIGpPOCa No MeTaHy;

- CHMXeHue BblIbpocoB B nepecyéte Ha CO2 — 436,552 TbiC. TOHH;

- FpaHuLbl CaH-3aLUMTHON 30Hbl COKpaLLeHbl B 2,5 pasa;

- KOJIM4ECTBO A0MOB B rpaHuuax C33 no waxte uM. Kuposa cHusunoch ¢ 657 aoma no
71 poma (Ha 586 gomoB) unmn Ha 89%;

- NnoTeHUManbHble 3aTpaThl Ha nepeceneHne cHussatesa ¢ 1190 go 130 mnH. pybnen (Ha
1 mpa. py6. unu Ha 89 %);

- BMepBble B YrosibHOW oTpaciu B Poccum cpeacTBa B pasmepe 431,6 ThicSy €BpO 3a
YTUAN3aUMIO MeTaHa nosydeHbl B pamkax KuoTckoro npoTtokona.

TexHonornyeckas cxema noBepxXHOCTHOIO KOMIeKca
no yTunusaumm mMetaHa Ha waxte uM. C.M.Kuposa
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DECONTAMINATING METHANE UTILIZATION PROJECT AT THE MINE NAMED
AFTER S.M. KIROV

MAZANIK E.V., MOGILEVA E.M., SADOV A.P.
JSC "SUEK-KUZBASS"

The project provides for the possibility for methane-air mixture in the combustion in
the boiler room of the mine and power generation.

Elements technological schemes: underground pipeline length of 4.5 km; vacuum-
pump station and pipeline to the boiler room of the mine; flare; 3 mini-CHP plants with a
total installed capacity of 4 MW.

Economy: disposed of 28.99 million. m3 of methane; produced electric power - 50 983
MWh;

made of heat - 57 281 MWh; saving on coal boiler was 9.12 tons; reduced emissions
of pollutants into the atmosphere by 19.6% or by 8.7 thous. t., thus reaching the
permissible emission standards for methane; reduction of emissions in terms of CO2 -
436.552 thousand metric tons. san border protection zone reduced by 2.5 times; the
number of homes within the boundaries of the mine named after S.M.Kirov has decreased
from 657 homes 71 building (586 houses) or 89%; the potential costs of relocation will be
reduced from 1190 to 130 min. Rubles (1 mrd.rub., or 89%); for the first time in the coal
industry in the Russian funds in the amount of 431,600 euros utilization of methane
produced in the framework of the Kyoto Protocol.

CNocob A06bIYN XKEJIESOMAPIAHLIEBbIX KOHKPELIWI U3 UITNCTbIX
AOHHbIX OTJIOXXEHUN N YCTPOUCTBO )11 ErO OCYLLECTBJIEHUSA

. . KALIJ!IPCKVIVI A.C.
POCCUIACKWNiIA rOCYJAPCTBEHHbIA FTEOIOrOPA3BE1O4HbIA YHUBEPCUTET
WM. CEPIO OPIKOHUKNA3E

Cnocob pfo6bium dxenesomapraHueBbiX KOHKpeumit (KMK) cocTouT B TOM, 4TO
oTAensieMble OT [Ha Npu ABUXEHWM [O6bIYHOrO YCTpoWCTBa 6yKCMpyemMoro CyaHOM
6ykcunposLumkom XMK nonagatloT B NPUEMHYI0 EMKOCTb B BUAE CETKM M3 0c060 NpOYHOro
nnactuka, obopyfoBaHHYIO NOABbEMHbIMK EMKOCTSIMU U 6anioHaMM CO OKaTbiM BO3AYXOM,
npv 3anosiHeHUn NpuéMHOM EMKOCTU OHa NOA AEMCTBUEM CUIbl TSXKECTU CABUraeTcsl co
[Ha O06bIYHOMO YCTPOMCTBA Ha FPYHT, @ Ha €€ MeCTO CTaHOBUTbCS Apyrasi npuémHas
EMKOCTb A0 3TOr0 MOMEHTa HaxoAsLWascs B KacceTe, CMOHTUMPOBAHHOW B BepXHen yactu
[06bIYHOr0 YCTPOMCTBA M COEAWMHEHHON C npeablayliert NPUEMHOM EMKOCTbIO MMEKMMM
TAramu, nocne Yero npv AanbHeWWeM ABWXEHWM A0DbIMHOrO YCTPOMCTBA cpabaTbiBaloT
KnanaHbl 6annoHOB CO OKaTbiM BO34YXOM, KOTOPbIM 3amnOSHAIOTCS NOABEMHbIE EMKOCTY,
Tpan oTaensieTcss OoT A0ObIMHOrO YCTPOMCTBA W, AOCTUrHYB MONIOXUTENBHOW MiaByqecTy,
BCM/IbIBAET HAa MOBEPXHOCTb, rAe NoabupaeTcs CyAHOM TPaHCMOPTUPOBLLMKOM.

Crnocob u ycTpolcTBO MOryT 6biTb MCMOMb30BaHbl Ans paspabotku 3anexeint XMK B
PasfIMYHbIX YC/IOBUSIX, B TOM Yncne Ha 6onblimnx rnybmHax.
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METHOD OF PRODUCTION OF FERROMANGANESE NODULES FROM THE MUDDY
BOTTOM SEDIMENTS AND DEVICE FOR ITS IMPLEMENTATION

KASHIRSKY A.S.
RUSSIAN STATE GEOLOGICAL PROSPECTING UNIVERSITY

Method of production of ferromanganese nodules (FMN) is that is detachable from the
bottom when moving the towed vessel extraction device of FMN fall into the receptacle in
the form of a grid of highly durable plastic, equipped with a lifting tanks and tanks of
compressed air. When filling the receiving tank under the action of gravity is shifted from
the bottom of the extraction device on the ground, and in its place to become one
reception capacity up to this point in the cassette mounted in the upper part of the
extraction device and connected to the previous container of flexible rods. Upon further
movement of the mining device for actuating valves of a cylinder of compressed air that
fills the lifting capacity, the trawl mining is separated from the device and reaching positive
buoyancy, floats to the surface, which is chosen ship's Transporter. The method and
apparatus can be used for development of deposits of FMN in various environments,
including at great depths. Stocks of FMN on the ocean bottom is not less than 300 billion
tons, and most of the deposits lies at a depth of 3600 to 4500 meters. Mining at depths
greater than 1500 meters extremely difficult.

Improvement of technical and economic indicators of production of nodules due to the
abandonment of sludge in the bottom area and reducing the number of passes and climbs
trawl permits to perform work in adverse weather conditions, the Proposed method also
has a positive effect on environmental the situation in the mining area.
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YCTPOACTBO ANl AOBbIYM XEJIE3OMAPIAHLIEBbIX KOHKPELIMIA CO IHA
MMUPOBOI0 OKEAHA

. . KALIJ!IPCKVIVI A.C. .
POCCUIACKWNiIA rOCYJAPCTBEHHbIA FTEOIOrOPA3BE1O4HbIA YHUBEPCUTET
WM. CEPIO OPIKOHUKWNA3E

MpeanaraeMoe yCTPOWCTBO MpeAcTaBnsieT co60i Tpan, CHAabXEHHbLIN PbIXUTENEM U
KOMOCHWUKOBBIM TPOXOTOM W MOXET 6biTb WMCMONb30BaHO MNpU OTPaboTKe 3anexen Ha
3HAYUTENbHBIX Fy6MHaX W MpU HaNMYMKM MIOTHBIX M JIUMKUX WIOB U NH, BMELLAIOLLMX
nonesHble KOMMOHEHTbI. YCToiumBasi paboTa yCTponcTBa AOCTMraeTcsl 3a CYET TOro, YTo
Tpan o60pyayloT PbIXIMTENEM, KOTOPbLIA KPEMUTCS Ha OMOPHYID paMy, OCb BpalleHus
pbIX/IUTENS BbIHECEHA BMNepé OTHOCUTENIbHO KPOMKM 3yObeB KOBLUA, KOTOPbIE BbIMOHEHbI
B BUAe TPEXIpaHHbIX NMpamMui, Takke Tpan 060pyaytoT BanKOBbIM IPOXOTOM W JibKamu,
pacronioXeHHbIMM Mo 60KaM AHULIA KOBLUA, MPUYEM BpaLLEHUE PbIXIUTENS U BasIkOBOMO
rpoxoTa OCYLLECTBNSETCA Yepe3 LenHble u 3ybuyaTble nepefayum oT ABYX BeAyLiux KaTKOB,
BblHECEHHbIX 3@ nNpefenbl KOBLUA, KOTOpble OCHALlEeHbl XECTKUMKM  fonaTkamu
BpE3aloWMMNC B TPYHT MO Mepe ABWXKEHMs Tpana. [JaHHoe YCTPOMCTBO MO3BONSET
NOBbICUTb 3P DEKTUBHOCTb UCMOSb30BaHMS Tpasa 3a CYET 6onee NOSHOro 3anofIHEHNUS ero
XMK, nossonsieT nydile npeofoneBatb HEPOBHOCTM AHA, @ TaK Xe CHW3WUTb 3aMyTHEHue
BOAbl B 061acTv fobbluun.
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DEVICE FOR THE PRODUCTION OF FERROMANGANESE NODULES FROM THE
OCEAN FLOOR

KASHIRSKY A.S.
RUSSIAN STATE GEOLOGICAL PROSPECTING UNIVERSITY

The proposed device represents a trawl equipped with a Ripper and a rumble grate
and can be used when developing deposits of significant depths and in the presence of a
dense and sticky silts and clays, containing useful components. Stable operation of the
device is achieved due to the fact that the trawl is equipped with a Ripper, which is
mounted on a support frame, the axis of rotation of the agitator is placed forward relative
to the edges, bucket teeth, which are made in the form of a trihedral pyramid, also trawl
equipped with roller rumble and skiing, located on the sides of the bottom of the bucket,
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and the rotation of the Ripper and roll rumble is via a chain and gear drive from the two
leading rollers, placed outside of the bucket, which are equipped with rigid blades cut into
the soil along the trajectory of the trawl. The urgency of development due to the
complexity Department of FMN from the host silts and the constant tightening of
enforcement of environmental norms in improvement of economic efficiency.

The device allows to increase the efficiency of trawl for to more complete filling his
FMN, allows you to better overcome the irregularities of the bottom, as well as to reduce
the turbidity of water in mining.

BbICOKOMPOYHAS FA30-rMAPOHEMPOHULIAEMAS U3HOCOCTOMKAS
AAFE3NOHHAS KOMNO3ULUNA

. TlOﬂbHVI!:I B.A. -
HALUOHAJIbHbIN UCCNEQOBATEJIbCKUU TEXHOJIOTMMECKUU YHUBEPCUTET
«MUCnC»

Ha ocHOoBe nONMMEpPHOro  BSDKYLErOo  XONOAHOMO  OTBEPXAEHWS  CO3AaHa
BbICOKOHAMOSIHEHHAs KOMMO3uumMs,  obnafalowas yYHUKanbHbIM KOMMIEKCOM CBOWCTB.
CocTaB KOMMO3MLMK: OpraHUYecKkuii NONIMMEp, HanoSHUTENb - BbICOKOAMCNEPCHbIE FOPHbIE
nopoApl: rpoccynap, KeapL, BOMIACTOHWUT, LWYHrWUT; Moauduumpyowme pobasku [MAB,
nnacrtudukaTop.

CBOICTBA: BbICOKasi MexaHu4eckasi MPOYHOCTb; HEMPOHWULIAEMOCTb NS BOAbl U ra3oB
(MeTaHa, nponaHa, Bo3ayxa); BblCOKas aaresvsi K MoBEPXHOCTSIM Pa3HOM NpUPOAbI; HU3Kas
UCTMPaeMOCTb; B HEOTBEPXKAEHHOM COCTOSIHUM OBnafgaeT CBOWCTBOM CaMOBbIPABHWUBAHMS
NMOBEPXHOCTH; YCTOMYMBOCTb K Macno-HedTenpoayktaM, K pa3baBneHHbIM pacTBOpam
KWUCNOT W LienoYeit; HeroproyecTb, OTCYTCTBUE 3anaxa, dKonornyeckas Ymctora.

TexHnyeckne XxapakTepucTuku:

MexaHunyeckas NpoYHOCTb:

Ox= 76 - 102 MNa, Oy3r= 34 - 53 MMa, Opacr (ocesoro) = 19 - 31 MMMa
CTOMKOCTb K UCTMpaHuio (06pasubl AnameTpoM 15 cM, Harpy3ka 1000 r):
- notepu nocne 100 umknos: 0,07 - 0,10 T;

- notepu nocne 200 uuknos:.0,15- 0,20 r

[a30-1 rmaponpoHMLAEeMOCTb:

A. MpoHULIAEMOCTb BO3AyXa U BOAbI:

- BO3[YXOMPOHMLAEMOCTb 1 CM2 KOMMO3ULMM TOMWMHOM 4 MM - 1,9°10° - 2,3-10°°
cm3-cl

- COMpOTUBASEMOCTb 1 CM2 KOMMO3MLMM TOMLLUMHOM 4 MM - 5,3°10° - 9,7-10%c M3,

- Mapka no sogonpoxuuaemoctn W > 20 (FOCT 26633 91).

B. MpoHnuaemocTb razoobpasHbix yrieBoaopoaos (MeTaHa, nponaHa):

- 06pas3Lbl KOMMO3WTa TOMLWMHOM 3 MM He MPOMycKatoT ra3 Npu AasneHnn p = 40 aTm;
- agresus (K YépHbIM MeTannam, 6eToHy, Kepamuke, KaMeHHOMy yriio, Aepesy) 7,5 -
12,6 MMa.

MpuUMeHeHne: NOKPbLITUS BHYTPEHHUX MOBEPXHOCTEN HedTe- ¥ rasonpoBOAOB,
HedTexpaHumL, obopynosaHus XMMUYECKOrOo MaLLUMHOCTPOEHWS; raso-,
rMAPOU3ONSALUMOHHBIA U TaMMOHWUPYIOWMIA  MaTepuan B MOA3EMHOM CTPOUTENbCTBE
(MeTpononuTeH, wWwaxTbl), 06YCTPOMCTBO MOA3EMHbIX MOMELLEHUA; OTAENOYHbIN MaTepuan
XUMbIX MOMELLEHWUI 3[aHWi, MOCTPOEHHbIX C MCMONb30BaHWEM BpeAHbIX AN 340POBbS
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CDEHOI'ICDO[)MaﬂbﬂeFVI,D,HbIX cMon; n3roToBnieHne BbICOKOMPOYHbIX 6eCLIoBHbIX
NPOMBILNEHHBIX HANIMBHbLIX MOJIOB, HU3KOUCTUPAEMBbIX MOJIOB TOProBbiX, BbICTABOYHbIX,
CMOPTUBHbLIX 3a/l0B; WU3roToB/IEHNE 3alUUTHbIX I'IOKprTVIVI Ky30BOB 6OJ'IbIJJery3HbIX
aBTOMOﬁMﬂeVI, TOBApPHbIX BaroHOB, BAaroHETOK.

HIGH-STRENGHT GAS-YYDRA-IMPENETRABLE WEAR-RESISTANT ADGESIVE
COMPOSITION

TYULNIN V.A.
NATIONAL UNIVERSITY OF SCIENCE AND TECHNOLOGY "MISiS"

On the base of the polymer astringent cold-setting there was created the highly-filled
composition possessing the unique complex of properties.

Propeties: high mechanical strength; impenetrability for water and gases (methane,
propane, air); high adhesion to the surfaces of different nature; low abradability; it
possesses the property of surface self-aligning in the non-hardened state; resistance to
petroleum products, dilute solution of acids, and alkalis; non-combustibility, absence of
smell, ecological purity.

Technical characteristics:

Mechanical strength:

Qpressure =76-102 Mpal chrve = 34-53 MPaI Qtension(axial) = 19-31 MPa.
Resistance to abrasion (samples with the diameter 15 cm, loading 1000 g):
- losses after 100 cycles:.0,07-0,10 g;
- losses after 200 cycles:.0,15-0,20 g.
Gas- and-hydra-penetrability:
A. Water and air penetrability:
- air penetrability of 1 cm2 composition
with the thickness 4 mm-.1,9-10® - 2,3:10° cm3'c;
- resistance of 1 cm2 composition with the thickness 4 mm-.5,3:10° - 9,7°10%c'cm;
- water penetrability mark W > 20 (GOST 26633-91);

B. Penetrability of gas hydrocarbons (methane, propane):

- composite samples with the thickness 3 mm do not penetrate gas under the pressure
p = 40 atm;
- adhesion (to ferrous metals, concrete, ceramics, stone coal, timber) 7,5-12,6 MPa.
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YCTPOACTBO N1 KOHTPOJISi COCTOSIHUSI OBBOAHEHHOIO MACCUBA
rOPHbIX NOPOA

KMWPUYEHKO 10.B.
HMN «rOPHONPOMbILWIEHHUKN POCCUN>»

YCTpOWCTBO B BMAE KacCeTbl C JaTyMKaMu MOPOBOrO [aBfieHUs, 3afjaBNvBaeMoli B
pbix/ible  BOAOHACHILEHHbIE OT/IOXKEHUS uepe3 obcagHylo Tpyby B BepxHeil 4acTu
KOHTPO/NMPYyeMOro MaccvBa. KacceTbl MpeacTaBnsiioT coboli nepdopupoBaHHble Tpybbl €
KOHYCHbIMW OKOHYaHUSIMW A1l O6NerYeHnsl BHeAPEHUS B FOPHYKO Mopoay, MoMeLleHHble
BHYTPb MONble LMIVHAPLI C PAacrofiOXEHHbIMA Ha HUX AATYMKaMU AaBMeHusl, a TaK Xe
npoeoga Ans cbéMa WMHGOPMaUMM U TPOCbl KOTOPbIMU KacCETbl COEAMHEHbI C KPbILLKOW
3aKpbIBatOLLEN CKBaXWHY OT BHELUHUX BO3AEWCTBWIA. /11 BHEAPEHUSI KAcCeT Ha 3aAaHHYo
rMy6uHY WCMONb3YIOT HanpaBnsioMe LTaHru, KOTOpble MOC/e YCTAaHOBKM KacceTbl
OTCOEAUHSIIOT.

MoxeT 6biTb WCMOMb30BaHO [JIi KOHTPONSl COCTOSIHUS OBGBOAHEHHBIX MacCUBOB
FOpHBIX MOPOA, B TOM uucnie OTBanoB, 60PTOB KapbepoB, AaM6 W APYruX COOPYXEHWIA BO
BPEMSI BEAEHWW FOpHbIX PaboT M Moc/ie UX OKOHYaHWSI.

DEVICE FOR MONITORING THE CONDITION OF THE MOIST ROCKS

KIRICHENKO Y.V.
"MINING OPERATORS OF RUSSIA"

Device in the form of a cassette with pore pressure sensors, crushing in unconsolidated
water-saturated sediments through the well casing in the upper part of the controlled
array. The tapes are perforated pipes with tapered ends to facilitate introduction into the
rock, placed inside the hollow cylinders are shown, on which the pressure sensors and
wires for information retrieval and cables which the cassette is connected to the lid
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covering the well from external influences. For the introduction of cassettes to a
predetermined depth using guide rods, which after inserting the cassette is detached. Due
to the fact that in the process of mining, construction or operation of natural factors is a
continuous effect on the rock mass monitoring of its condition must be continuous, and
long. Therefore, improving the accuracy, reliability and survivability of measuring
instruments is an important task.

Advantages: ensuring high reliability of the sensors. Field of application: can be used
to control the state of rock massifs, including dumps, pit-wall, dams and other structures
during mining operations and after their completion. suitable for all types of
unconsolidated sediments.

YCTPOACTBO AN TAPMPOBAHNS AATYUKOB AABJIEHUS

KMWPUYEHKO 10.B.
HMN «rOPHONPOMbILWWIEHHUKN POCCUN>»

Mo6wubHOe YCTpPOCTBO CMOCOBHOE OCYLLEeCTBNSATL TapUpoBaHUe AAaTYMKOB AaBneHus
B /II06bIX KIMMAaTUYECKUX YCII0BUSX, CMOCOBCTBYET MOBLIWEHWNIO TOYHOCTV MOBEPKK, @ TaK
e YMEHbLUEHWIO BPEMEHN MPOBEPKMU.

MpeacraBnsieT cobon 6aKk C XMAKOCTBIO KOTOPbI MMeeT OTBepCTUe CHabXeHHoe
npobkoit C pe3bboBbIM  COEAMHEHWEM W YMIOTHUTENEM, KOTOpasi MMeeT KnanaH
HUMNENbHOro TUNa W LWTyLep, KOTOpbIM B CBOIO O4epedb MOXeT 6biTb MOACOEAUHEH
nocpeacTBOM  WNaHra K loboMy  MCTOYHMKY —©KaToro BO3Ayxa, Hampumep K
aBTOMOOM/IbBHOMY KOMMPECCopy, FHe3A0 ANs YCTaHOBKM [aTuMka CHabXxeHo pe3bboBbIM
COeIMHEHMEM C YM/IOTHUTENbBHOW LWaibon, Ans Toro, 4Tobbl Mepes HayvanoMm npouecca
n3MepeHus CTpaBnMBaTh M3/MLLIKK BO3AyXa, ocTalowmecs B natpybke. Mopatolee cxaTbin
BO34yX YCTPOWCTBO CHabXeHO [AOMOMHWTENbHbIM  MaHOMETPOM, 4TO MO3BOSSET
[ONOJIHUTENBHO ~ KOHTPONMPOBaTb  AaBfEHME  COrIacHO  WMHTepBanaMm  (CTyneHsam)
noBepsieMoro faTumka, a npoBepky npubopa OCYLECTBASIOT MyTEM CUYUTbIBAHUS
BbljaBaeMon UM MH(OPMaLMK C ero XapaKTepPUCTMKaMK, 3anoXeHHbIMU B €ro nacnopre.
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DEVICE FOR CALIBRATING PRESSURE SENSORS

KIRICHENKO Y.V.
"MINING OPERATORS OF RUSSIA"

The mobile device is a liquid tank which has a hole and is supplied with a plug with
threaded coupling and a gasket, which has a valve nipple type and fitting, which in turn
may be connected via a hose to any compressed air source, such as an automobile
compressor. The slot for the sensor is provided with threaded connection with sealing
washer in order before beginning the measurement process is to relieve the excess air
remaining in the pipe. Feed the compressed air device provided with an additional pressure
gauge that allows you to further control the pressure, according to the intervals (steps)
check the sensor and calibration checks carried out by reading its issued information the
specifications laid down in his passport.

The mobile device is intended for the calibration of pressure sensors in all weather
conditions, contributes to improving the accuracy of verification, as well as to reduce the
verification time.

The device allows you to control the pressure according to the hours of operation,
check the sensor and check of the device is performed by reading of given them
information with its characteristics inherent in the passport check of the device. This can
be used both wired and wireless connection receiver and computer with appropriate
software that allows the instrument calibration immediately prior to use, such as laying in
the rocks. Can be used in any climatic and field conditions. Compact and functional,
requires minimal preparation time.

KOMMNO3ULUMNOHHbIE HAHOMATEPUAJIbI ANA SJIEKTPUYECKMX KOHTAKTOB

FEPLLIMAH W.C., LUAJTYHOB E.IN.
BCEPOCCUIACKWUIA HAYYHO-UCCIEQOBATE/IbCKUIA UHCTUTYT
YKEJIE3HOAOPOXXHOIO TPAHCIOPTA (OAO «BHUMKT»),
000 «UHUMMT>» AUCKOM>»

KOMMNO3ULMOHHbI HaHOMaTepuan Ha OCHOBE Meau, NPeACTaBnsoWmin coboi MeaHyo
MaTpuuy C AMCNEpPCHbIMM YacTMLaMy B BUAE OKUCNOB. Pa3mepbl yactuy coctasnsioT 20 -
40 HM. [IBa CBOMCTBa Takoro MaTepuana no3BoMsOT NPUMEHSTb ero ANns 3aMeHbl cepebpa
B Pa3pblBHbIX 3EKTPUYECKMX KOHTaKTax, B T.4, B YCTPOMCTBaX, MNPUMEHSIEMbIX B
TpaHcropTe. 3TO BbICOKAs TeMmnepaTypa Hadvana pasynpouyHeHus (> 800°C) w Huskas
agresusi obpasyowmxcs Ha paboyelt NOBEPXHOCTU OKCWMAOB C METaNNIOM-OCHOBOW. ITu
CBOWCTBA CMOCOOCTBYIOT TOMY, 4TO M3HOC OKCWMAOB, 06pasylowuxcs Ha paboumnx
MOBEPXHOCTSX Pa3pblBHbIX KOHTAKTOB M3 KOMMO3MLMOHHOIO HaHOMaTepuana Ha OCHOBe
Mean, He COMpOBOXAAETCS BbipblBaMU MeTanna-ocHoBbl. COOTBETCTBEHHO, MaTepuan He
YCTYNaeT No U3HOCOCTOMKOCTU cepebpsiHbIM Pa3pbiBHLIM NEKTPUHECKUM KOHTaKTaM.

[ins KOHTaKTOB NOKOMOTMBOB TpebyeTcs 6onee 2 T cepebpa (ueHa 15 Twic. pyb./kr.),
npy 3TOM CPOK CNyX6bl 3NEKTPUYECKMX KOHTaKTOB U3 cepebpa B TArOBOM MOABWMKHOM
COCTaBe O4eHb HU3KWIA.

[aHHyt0 npobneMy MOXHO pewmnTb crneayowmnm obpasom:

25



- paspaboTaTb HaHOMaTepuan Ha OCHOBE Mean [Ans 3aMeHbl cepebpa B
3NEKTPUYECKUX KOHTaKTax (LeHa ~ 7 TbiC. pyb./Kr.) N0 U3HOCOCTOMKOCTM He yCTynatoLemy
cepebpy;

- pa3paboTaTb METOA COEAMHEHWS KOHTAKTOB C AepxaTtensamun npunoem 6e3 cepebpa.

MpuMeHeHne npeanaraeMbix peLeHnin NO3BOINT:

- NOBbLICUTb HAAEXHOCTb 3NEKTPUYECKNX KOHTAKTOB JIOKOMOTUBOB;

- YBEIMYMTb Pecypc KOHTakToB B 1,5 — 2 pasa.

O6wwmin aKOHOMUYeCcKM 3pdeKT oT 3ameHbl cepebpa cocTaBuT Gonee 20 MIH.
py6./roa.

KoMMno3uumoHHble MaTepuanbl Ha OCHOBe MefAb-XpoM. OCHOBHbIE CBOWCTBA:

3M1EeKTPONpOBOAHOCTb - A0 50 % OT 31eKTponpoBOAHOCTU Meayu;

TBEpAoCTb - 120 — 240 HB;

TeMmnepaTtypa pa3ynpoyHenus - 700 — 900°C;

[yroCTOMKOCTb - B 2 pasa Bbllle AYroCTOMKOCTM MaTepuana Ha OCHOBE CUCTEMbl
MeAb-BoNbdpam.

O6nacTb NpUMEHEHMS: AyroracutesibHble KOHTaKTbl ANs BbIK/oYaTenen noacraHuui
1 IOKOMOTMBOB.

Mpeunmywiectsa 1 3hPeKTMBHOCTD:

Cpok cnyx6bl B 3-4 pa3a 6onblue cpoka Cnyx6 KOHTaKTOB M3 Matepuana Medb-

BONbcpam.

A
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COMPOSITE NANOMATERIALS FOR ELECTRICAL CONTACTS.

GERSHMAN I.S., SHALUNOV E.P.
RUSSIAN RESEARCH INSTITUTE OF RAILWAYS (JSC "VNIIZHT"),
LLC "TSNIIMT" DISCO "

The composite nanomaterial is based on copper, a copper matrix with the particles
dispersed in the form of oxides. The particle size is 20 - 40 nm. Two properties of such
material allow its use for replacing silver in discontinuous electrical contacts, including in
devices used in transport. This high softening start temperature (> 800 ° C) and low
adhesion formed on a work surface with a metal-oxide substrate. These properties
contribute to the fact that the wear of the oxides formed in the working surfaces of
discontinuous contact of the composite nanomaterial based on copper, is not accompanied
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by cut away the base metal. Accordingly, the material is not inferior in durability
discontinuous silver electrical contacts.

Contacts locomotives require more than 2 tons of silver (price 15 thousand. Rub. /
Kg.), The life of the electrical contacts of silver in locomotives is very low.

This problem can be solved as follows:

- To develop a copper-based nanomaterial to replace the silver electrical contacts (the
price of ~ 7 th. Rub./Kg.) On the wear resistance is not inferior to silver;

- Develop a method of connecting contacts with the holders of solder without silver.

Application of the proposed solutions will:

- To increase the reliability of the electrical contact locomotives;

- Increase the share of contacts in the 1.5 - 2 times.

The overall economic effect of the replacement of silver reach more than 20 million.
Rub. / Year.

Composite materials based on copper-chromium.

Key features include:

conductivity - up to 50% of the conductivity of copper;

hardness - 120 - 240 HB;

softening temperature - 700 - 900 ° C;

arc resistance - 2 times higher arc resistance material on the basis of the copper-
tungsten.

Scope: arcing contacts for switches and substations locomotives.

The benefits and efficiency:

The service life is 3-4 times longer service life of the contacts

material copper-tungsten

TEXHOJ10Ir"usi YBEJIMYEHNA HEGTEOTAAUYMU NJIACTOB
WHCTUTYT XMMUN HE®TU CO PAH

Co3aaHO BOCEMb MPOMBILLIEHHBIX TEXHONOMUIA YBENYEHUs HedTerasooTaaum u
OrpaHnMyeHunsi BOAOMNPUTOKA.

TexHonornn yeenmueHns oxsaTa nnacra, perynmpoBaHust uibTPaLMOHHBIX MOTOKOB
BOAbl M ra3a, OrpaHuM4eHus BOAOMPUTOKA MpU 3aBOAHEHWM WM  MAPOTEN/I0BOM
BO34eWCTBUM C NpUMeHeHneM reneobpasytowmnx cuctem FAJIKA n METKA.

TexHONornM yBennyeHUs NpueMMCTOCTU HarHeTaTesIbHbIX CKBaXWH, pa3rivHU3auuu
Npu3aboiHbIX 30H CKBaXWH, MHTEHCUbUKaLMM pa3paboTku U yBeNMYeHUs HedTeoTaaum ¢
npvMeHeHneM komnosuumin UXH Ha ocHoBe MAB # WwenoyHbIx 6ydepHbIX cUcTeM.

TexHonornn yeennyeHnns 3O@PEKTUBHOCTM NapoTEnIoOBOr0 U MNapOLMKINYECKOro
BO3JEWCTBUA Ha 3aNleXW BbICOKOBA3KMX HedTen C WCronb30BaHMEM KOMMO3UUMKA Ha
ocHose [AB.

KomnnekcHoe BO3aeiicTBue reneobpasylowmmm cucteMamum u komnosuuusmu MAB
NpUBOAUT OAHOBPEMEHHO K YBENNYEHMI0 AeBUTOB HePTU U CHUXEHUIO O6BOAHEHHOCTU
NPOAYKLMM A0OBIBAIOLWMX CKBAXMWH.

MacwTabHoe MpOMbIWIEHHOE MPUMEHEHWE TEXHONMOrUA MO3BOJISIET BOBNEKaTb B
pa3paboTKy MeCTOpPOXAEHUS C TPYAHO M3B/IEKAEMbIMM 3aracamu, B TOM UWCTE 3anexwu
BbICOKOBSI3KMX HedTel, MnpoanuTb peHTabenbHylo 3KCnyaTauuio MeCTOPOXAEHW Ha
no3gHel ctaaun paspaboTku.
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OpraHv30BaHO NPOMbILLIEHHOE NPOM3BOACTBO KOMMO3uumii B Poccum n Kutae.

TexHonornn 3awmuieHsl 30 nateHTamy Poccum, nonyyeHbl nateHTbl B Kutae u BO
BbeTHame, 3akntoyeHo 14 NNLEH3NOHHbBIX A0r0BOPOB.

TexHOoMorMm npoLwIn  OMNbITHO-MPOMBILLIEHHBIE  UCTMBITAHUS Ha MECTOPOXAEHMSIX
Poccumn (HwxHeBapToBck, JlaHrenac, CtpexxeBol, KoranbiM, HsiraHb, FOraHck, YcuHcK), BO
BbeTHame, Kutae, OmaHe.

B npombiwneHHoM MacwTabe TeXHONOrMM WCMOMb3YIOTCS Ha MEeCTOPOXAEHUSX
3anagHov Cnbunpn. ObpabaTtbiBaeTca 200-300 cKBaXKuH B rog.

3a cyeT MCnonb30BaHNUs TEXHOMOMM MHCTUTYTa 3a nocneaHne 5 net AOMOMHUTENbHO
£[06bITO 60M1€e 2 MAH. TOHH HedTK.

[JononHutenbHasa aobbiva HedTn coctaensieT ot 400 o 10 000 TOHH HedTN Ha OAHY
06paboTKy CKBaXMWHbI (B cpefHeM - 1-3 T bl C. TOHH Ha 1 ckB./obpaboTky).

Heobxoaumoe Konn4ecTBO koMnosuumii Ha 1 06paboTky ckBaxmHbl 20-300 ToHH. LleHa 1
TOHHbI KoMno3uuum $500-3000. Cpok okynaemoctu 5-10 mecsues.

LleHa 1 ToHHbI kKoMno3umummn $ 500 - 3000. Bce ucnonb3lyemble peareHTbl - 4OCTYMHbIE
NPOAYKTbl MHOFOTOHHA>XHOMO NMPOMBILLIEHHOO NPOM3BOACTBA.

Cpok okynaemocTu 3aTparT - 5-10 mecsaues.

TexHomormm npuUMEHUMbl  Ans  MecTopoxxaeHui KasaxctaHa, BbeTHama, KuTas,
Cayposckoii Apasumn, OA3, OMaHa, UpaHa, CLUA, KaHaab! v ap.

-
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TECHNOLOGIES FOR ENHANCED OIL RECOVERY
INSTITUTE OF PETROLEUM CHEMISTRY SB RAS

8 Commercial technologies have been developed at the Institute of Petroleum
Chemistry SB RAS to enhance oil and gas recovery and to decrease water cut. These EOR
technologies:

Increase con formance, control water or gas filtration flows and decrease water cut
at water flooding or steam injection using gel-forming GALKA and METKA systems.

e Increase injectivity of injection wells and suppress clay swelling, intensify
development and improve oil recovery using surfactant-based IKhN systems and alkaline
buffer solutions.

e Increase the efficiency of thermal-steam and cyclic steam treatment of high -
viscosity oil reservoirs using surfactant-based systems.

Such combined effect of gel-forming and surfactant-based systems simultaneously
increases oil flow rate and decreases water cuttings of well production .

28



Large scale commercial application of EOR technologies allows one to develop oil
fields with difficult-to-recover resources, including high-viscosity oil pools and also to
prolong profitable operation of oil fields at a later stage of their development.

Systems are commercially produced both in Russia and China .

The technologies are covered by 30 RF patents , the patents were granted in China
and Vietnam and 14 license agreements have been signed .

e Pilot tests of EOR technologies were carried out in oil fields of Russia
(Nizhnevartovsk, Langepas, Strezhevoy, Kogalym , Nefteyugansk, Nyagan and Usinsk ) in
Vietnam , China and Oman. e The technologies are commercially applied in oil fields of
West Siberia. About 200-300 oil wells are annually treated.

e For the last 5 years over 2 million tons of oil were produced in addition using EOR
technologies.

» Additional oil production ranges from 400 to 10,000 tons per one well treatment
(1-3 thou, ton s per one well treatment in average). « The amount of systems is 20-300
tons per one well treatment.

» The cost of one ton of the system is $ 500-3,000.

« All the reagents applied are the commercial products of large-tonnage industry.

e Payback period is 5-10 months .

EOR technologies are applicable to oil fields of Kazakhstan, Vietnam, China, Saudi
Arabia , United Arab Emirates, Oman, Iran, USA, Canada and others.

MPELU3UOHHbIN YXAPOMPOUHbIV MEAHbBINA CMJIAB C MHOIOCJ/1I0iAHbIMU
®YJUIEPONAHBIMU HAHOCTPYKTYPAMM "ACTPAJIEH”

OAO «UHcTuTyT LiBeTMeTO6paborka», 3A0 «AcTtpuHcnnas CK»
MKB "TopusonT” ®ryn «MMNN «Canror»

MpeumnsnoHHbIe XapornpoyHble MeaHble CraBbl.

®parmeHT TponneiHoro npoduns
MOCKOBCKON ~ MOHOpPEesNibCOBOM  A0POru
CNOXHOM opMbl  nnowagsto 600 KB.
MM,  M3rOTOB/IEHHOrO  OAHOKPATHbIM
npeccoBaHneM Ha 2500-TOHHOM
TMAPOIKCTPY3MOHHOM  fpecce  npwu
Temnepatype 580-600 °C u3 3aroTtoBku
pasmepoM @ 90-120 x 900 wMMm.
TponnenHbli MNpoBOA4 W3rOTOBMEH U3
HOBOro MefHOoro AMCNEPCUOHHO
TBEpAeloLLero cnnasa.

Cnnas nernposaH HuKeneMm,
XPOMOM, KPEMHWEM W MHOrOC/ONHBIMU
ynneponaHbiMu HaHOCTPYKTypamu
«AcTpanen». Pa3spaboTaHa TexHonorus
NNaBkM M NUTbs CMnaBa, MPeCccoBaHWs 3aroTOBKM, COBMELLEHHOrO C 3aKalkom U
npeccosaHns Npoduss, COBMELLEHHOMO CO CTapeHNneM.
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Cnnae npuobpeTaeT onTUMasnbHoe codeTaHne hU3NYECKUX U MEXaHUYECKUX CBOWCTB C
BbICOKOM TPUBOCTOMKOCTBIO Bnaroaapst HaHodasHoWM CTpyKType, cocTosen u3 a3 Ni2Si,
Cr3Si, kapbnaos KpeMHUs 1 XpoMma.

(da3oBble COCTaBNSOWME B 3TOM Cr/laBe NO3BONSIOT NocneoBaTenbHO (3cTadeTHo)
BAMSITb Ha MNpOLECChl «YNpPOYHEHWEe — pasynpoyHeHue», obecrneunBas Heob6XoAUMBIN
YPOBEHb TEXHOMOMMYECKMX U IKCTTyaTaLUMOHHbIX CBOMCTB (pacyeTHbIA CPOK 3KCrJyaTaumum
TponneiHbix npoduneit — 60 ner).

TROLLEY PROFILES OF HEATPROOF COPPER ALLOY

JSC Institute Tsvetmetobrabotka, JSC Astrinsplav SK
MKB" Horizon" of Federal State Unitary Enterprise MMPP Salyut

Trolley profile for monorailway of compound form with area 600 sg. mm,
manufactured of Moscow by extrusion on 2500-t hydroextrusion press from the stock with
dimensions 0 90-120 x 900mm. The trolley wire is produced from the new copper
dispersion-hardened alloy.

The alloy has nickel, chromium, silicon and multilayer fulleroid nanostructures
"Astralen”. It is developed the technology of a melting and casting of alloy, extrusion of
stock combined with hardening and extrusion of profile combined with ageing.

Alloy acquires the optimal combination of physical and mechanical properties with high
tribostability owing to nanophase structure which consist of phases Ni2Si, Cr3Si, carbides
of silicon and chromium.

Phase constituents in this alloy allow successively to influence on processes
"strengthening-destrengthening" and ensure necessary level of technological and operating
characteristics (rated period of exploitation of trolley profiles from alloy - 60 years).
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