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AHHOTAINSA

Hacrodmmii oT4eT NOCBAILIEH HCCIEIOBAHUIO TEKYILETO COCTOSHMUSA pPBIHKA
HUPKOHKHEBOTO ChIpbsi B Poccum u crpanax CHI' u nmpornosy ero paszsutus. Otuer
coctouT u3 6 yacteit, cogepxkut 89 crpanuil, B ToM yucie 30 pucyHkos, 26 Tabauil u
2 npunoxxenus. [lannas pabota sBiseTcs KaOMHETHBIM HccaenoBaHueM. B kauecTBe
VMCTOYHUKOB HMH(OpMalMK HCIOJIb30BANIKMCH JaHHble Poccrara, I'ocymapcTBEHHOro
komuteTa 1o cratuctuke crpan CHI, ®denepanbHoil TamoXeHHOUN ciyxObl PO,
oTpacieBoil o(UIMaIbHOW CTATUCTHKU JKEJIE3HOJOPOXKHBIX TepeBo3oKk Pd,
OTPACIIEBOM U PETMOHAJIBHOM IPECCHI, TOAOBBIX U KBAPTAJIbHBIX OTYETOB YMUTEHTOB
LEHHBIX Oymar, a TakKe MHTEpHET-CalTOB NpeANpusTUi-ipousBoauTee. B cBs3u ¢
TeM, 4TO B Poccuu rpy3onepeBo3Ku aBTOTPAHCIIOPTOM HE MOAJIEkKAT 005S3aTeIbHOMY
CTATUCTUYECKOMY YYETy, B HACTOAILIEM OTYETE MPUBOAATCA TOJIBKO JaHHBIE O
IIEPEBO3KAX, OCYLIECTBIIIEMBIX XKEIC3HOLOPOKHBIM TPAHCIIOPTOM, & TAK)KE JAHHBIC
HEKOTOPBIX IPEAIPUATHMN.

B nepBoii rmaBe otdyera mMpUBEICHBI CBEJACHUS O MUHEPAIbHO-CHIPHEBON 0a3ze
UPKOHHUSA U JOOBIYE UPKOHUNCOIEpKAIUX Pyl 3a pyOexoM. [IpuBenensl ceenenus
0 MHPOBOM IIPOM3BOJCTBE MHUHEPAIBbHBIX KOHIEHTpPAaTOB. B rIiaBe conxepKurcs
uH(popmais 00 OCHOBHBIX MHUPOBBIX MpojyleHTax. OCBeleHbl OCHOBHBIE 00J1acTH
IPUMEHEHUS LUPKOHUEBBIX KOHLEHTPATOB, a TAKXXE MHUPOBBIE LIEHBI HA JTOT BUJ
MHHEPAIBHOTO CBIPHSL.

Bropas rmaBa oTuera MOCBSIIEHA aHAIW3y MHUHEPAIbHO-CHIPbEBOM 0a3bl U
uupkoHuiiconepxkamux pya B Poccunm m CHI'. A Takxke B riaBe pacCMOTPEHBI
IIPOEKTHI IO OCBOEHUIO MECTOPOKIECHUN.

B Tperbell riaBe mnpuBeNEHBI JAHHBIE II0 KPYIHEHMIIUM IIPOU3BOAUTEIISAM
LIUPKOHHUEBBIX KOHLEHTpPAaTOB Ha YKpauHe u Poccuu. IlpuBeneHsl naHHBIE 11O
TEXHOJOIMM HPOU3BOJCTBA U NPUMEHSIOLIEMCS 00OpYJIOBaHUM, ACCOPTHUMEHTE U
Ka4yeCTBE BbIIIYCKAEMOM MPOAYKIMH, 00bEMAX MIPOU3BOJICTBA U IJIaHAX 110 Pa3BUTHUIO
MPEINPUSITUH.

UYersepras riiaBa MOCBAILIECHA aHAJIM3y BHEIIHETOPrOBBIX ornepanui Poccun n
Ykpaunsl ¢ nupkonreBbiMu KoHneHTpatamu B 2001-2013 rr. Tlokazana nuHamMuka
skcriopta u3 Poccum OajnenentoBoro KoHUEHTpara u  uMmmnopra B Poccuro
LUPKOHOBOIO KOHUEHTPATa, 00bEMBI U HAIIPABJICHUS OCTABOK.

B msAToil rinaBe paccMOTpeHO MOTpeOJeHUE LUPKOHOBBIX M 0aj/1eIeUTOBBIX
KoHLeHTpaToB B Poccuu. I[lpuBenén pacuér morpeOiieHHs] LUPKOHUKUCOAEPKALIUX
KOHLIEHTPATOB, JaHa CTPYKTypa UX HCIOJIb30BaHHUSA, OMHMCAHBI OCHOBHBIE O0JIACTH
noTpeOIeHUs U PEATPUATUA-TIOTPEOUTEINH.

B 3axmrounTenpbHOM, MIECTOM TIJ1aBe OTYETA NPUBEAEH IIPOrHO3 Pa3BUTUA
pOCCHICKOro pbIHKa HUpKOHUEBOro chbipbsi a0 2020 r. [IporHo3 mpowusBoxacTBa M
notpebnenus B Poccum mpencraBieH B 3-X BapuaHTax — MPU ONTHUMHUCTUYECKOM,
IECCUMMCTUYECKOM M 0a30BOM pa3BUTHM COOBITUH Ha pBHIHKE OINKUCHIBAEMON

MPOYKIIHH.
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BBenenue

[lupkoHUd  OTHOCHUTCS K  TPYIIE PEAKUX  METAUIOB, XOTS IO
pacipoCTPaHEHHOCTH B 36MHOM KOpPE OH MPEBOCXOIUT MHOTHE IBETHBIC METAJLIBI
(Mep, IUHK, OJIOBO H Jp.).

N3BectHo okoyi0 20 UUPKOHUEBBIX M HUPKOHUHCOAEPKAIIMX MHUHEPAJIOB,
OJIHaKO TIPOMBIIIICHHOE 3HAaY€HHE UMEIOT TOJBKO JIBA: CHJIMKAT LIUPKOHUS — IIUPKOH
ZrSiOy (comepxut 60-67% ZrO,) u mpupoaHbIid OKCHI HUPKOHMS — Oamaenent ZrO,
(comepxut 95-97% ZrO,). Ha gomnro mepBoro mpuxoautcs He meHee 97% obiero
MIPOU3BOJICTBA IIMPKOHUEBOTO CHIPhs. MccmeayroTess BO3MOKHOCTH MTPOMBIIIUIEHHOTO
UCIIOJIb30BaHUS €€ OJJHOTO IMIUPOKO PACIIPOCTPAHEHHOTO ITUPKOHUEBOTO MUHEpala
— DBIUANIWTA — CJOXKHOTO CHJIMKAaTa HUPKOHUS W PEIAKUX 3EeMellb WUTTPUEBOM
noarpytisl, coaepxkamiero 10-16% ZrOo2.

[{upkoH u GaamenenuT HAKAIUIMBAOTCS B KOPaxX BHIBETPUBAHUS U MPOAYKTAX UX
MEPEOTIOKECHUS — POCCHINAX OJNIMKHEr0 CHOCA, TECHO AaCCOLUMUPYIOMIUX C
NEPBUYHBIMA KOPEHHBIMA HCTOYHUKAMH, M B POCCHIIISIX JAbHEr0 TEPEHOca — HE
UMEIOINX TPSMON CBS3M C KOPEHHBIMH HCTOYHWKamMH. K dyucimy mocimeaHux
OTHOCATCS COBPEMEHHBbIE M JIPEBHHE POCCHIIMM MPUOPEHKHO-MOPCKOTO THUIIA
(ruspkHBIC, 1IENb(OBBIC, MIOHHBIE M Jp.), C KOTOPBIMH CBSI3aHBI KPYITHBIC
MECTOPOXKJICHHS LUPKOHA (COBMECTHO C PYTHJIOM, WJIBMEHHUTOM, MOHAIIMTOM H
JAPYTUMHU MUHEpPaTaMu).

[{upkoHuii mpakTUYeCKu HE 00pazyeT COOCTBEHHBIX KPYMHBIX M OOraThIx
MECTOPOXKICHHM, a 3aKIIOYEH B KOPEHHBIX PYyJaX M POCCHIMSIX BMECTE C TUTAHOM,
KEJIe30M, ME/IbI0, TAHTAJIOM, HUOOMEM, PEIKUMH 3€MIIIMH, TAE SBISETCA OJHUM W3
OCHOBHBIX WJIM TOMYTHBIM TOJIE3HHIM KOMMOHEHTOM. J[0OBIYa MHUPKOHUS W3 HEAP
BCEr/la TECHO CBA3aHA C TUTAHOM U OLIEHUBAETCS 110 OTHOLIEHUIO K HEMY Kak 1:5.

[TomaBmnstomas yacTh MUPKOHUEBBIX KOHIICHTpaToB (85-90%) mpumensiercs B
MUHEpaNbHOW (OpME KaK ChIpbE JUIsl BBITYCKAa BBICOKOKAYECTBEHHOM KEpaMUKH,
rJIa3ypy, SMalield, TpH HW3TOTOBJICHHHM IUIABJICHBIX OTHEYIOPOB ISl JIUTEHHOTO,
CTEKJIOBapEHHOT0 W Apyrux npou3BoAcTB. Jlumb 10-15% koHueHTpaToB HMAET Ha
nepepadoTKy Jis TMOJY4YeHHUsT MeTajula, €ro CIUIABOB, a TaKXe MJI IOJy4YeHHUs
rapaus. Metauinueckuil IUPKOHUM, Oyaydu aOCOTIOTHBIM <ITPOITyCKaTeIeM»
HEHUTPOHOB, IIMPOKO UCHOJIb3YETCS B KAYECTBE 00O0JIOYEK TOIUIMBHBIX 3JIEMEHTOB U
KaK KOHCTPYKIIMOHHBIM MaTepHall SACPHBIX PEAKTOPOB B HECYIIMX KOHCTPYKIIHSIX
aKTUBHOM 30HBI. [{UpKOHUI TPUMEHSIETCS TaK)KEe M B KQUECTBE JISTUPYIOIIUX JT00aBOK
JUIST  TIPOM3BOJICTBA  CHEICTaJiel, B XMMHYECKOM  MAIIMHOCTPOCHHH, Kak
KOHCTPYKITMOHHBIA MaTepuaj B ammaparax, paboTalomux B arpeCCUBHBIX cpeaax, a
TaKk >X€ B JPYruX O0O0JacTIX TEXHUKU. Pa3sHOOOpa3HbIEe COCAMHEHUS ITUPKOHUS
UCIIOJIB3YIOTCSL B TPOU3BOJCTBE PA3IMYHBIX OTHEYIIOPOB, KEPAaMUKH, TJIa3ypH, B
CHENCTEKIIAX, JIJIS TyOJICHHS KO, TPOIMUTKU TKaHEH U T.1I.

[{upKOHOBBIC KOHIICHTPATHl — €IWHCTBCHHBIM MCTOYHHK IMOJYYCHHUS TaHUS,
KOTOPBIN coepkuTcs B HUX B kKosudectse 0,5-2,0% HfO,.
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[TonaBnstomuit 00BEM MPOM3BOACTBA IUPKOHOBBIX KoHLeHTpatoB B CHI
npuxoauTcss Ha YkpanHy. OCBOEHHOCTh MHHEPATbHO-CHIPHEBOM 0a3bl ITUPKOHUS
Poccun kpaiiHe HuU3Kas: B Hacrosiliee BpeMs pa3padaTbIBae€TCs TOJIBKO OJHO
Kosnopckoe mectopoxenue 6aanenenta. B Poccuiickoit denepanuu npous3BoaACTBO
LIUPKOHOBBIX KOHILEHTPATOB NPAKTHUYECKM HE OCYLIECTBISETCS, XOTS HMMEIOTCS
3HAYUTEIIBHBIC 3a11aChl MECTOPOKICHUM.
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1. MuHepaJbHO-cbIpbeBasi 0232 HUPKOHUSA M 100bIYa HIUPKOHUEBBIX Py 32
pyoOe:kom

1.1. 3anachl 1 MeCTOPOKIEeHUS IUPKOHUS

[To ouenke I'eonormueckoi ciyx0b1 CIIA (USGS) oOGrieMupoBbie 3amachl
upkoHusI(B mepecuére Ha Zr02) cocraBisaioT okojo XX miH T (0e3 yuéra Poccun u
crpan CHI'). LlupkoHuii B pyax U pOCCHIISIX MPEACTABICH B OCHOBHOM IIUPKOHOM,
OaIesIeuToOM, DBAUATIUTOM.

MecTopoxaeHus pyd W POCCHINEH, COAEpPKAIMX LUPKOHHM, pa3BedaHbl B
Asctpanuu, CIIA, FOxno-Adpukanckoit Pecniyonuke, bpasunuu, Muanuu, Kutae u
npyrux crpanax (tabmuna 1).

3amachl IIUPKOHHS B MHUPE pachpelnesstorcs cieayrommm obpasom (B %):
Agcrpanus — XX, FOAP — XX, Uuaus — XX, bpasunus — XX.Ha ocraiibHble CTpaHbl
npuxoautcs 15%.

Tadauna 1. MupoBble 3anachl HUPKOHUS M0 onleHKe ['eos1oruveckoii ciayk0bl
CHIA (6e3 yuéra Poccun m ctpan CHI)

Cpennee cogepxanue
Zr0O,, %

Crtpana Oomue 3anmacel, MIH T ZrO»

Bcero
*Tlo npyrum nanusiv, KHP pacrionaraer pa3BegaHHbIMHU 3amacaMu HUPpKOHa Gosee 2,1 MitH. T.
HUcmounux: «Ungomaiin» na ocnose oanuvix USGS

OTnMYnATENPHON  YEepTOM  CTPYKTYpPhl ~ MHMPOBBIX  3allacOB  SBJISIETCS
IPEBAMPYIOIIAs OIS  THUTAHO-IMPKOHUEBBIX  POCCHITHBIX  MECTOPOXKICHUM.
OCHOBHBIE TTPOMBITIIICHHBIE MHPOBBIE 3amackl HUpKoHus (cBbite 95%) 3aKIr0UeHBI B
npuOpexxkHo-Mopckux poccbimsax  ([IMP), rme UupKOH HAXOAWTCS BMECTE C
TUTAHOBBIMU (WJIBMEHHUT, PYTWI) W PEAKO3eMEIbHBIMH MuHEpanamu. CpemHee
cozepxkanue 1upkoHa B neckax [IMP Bappupyer B IMpOKUX Ipenesnax — OT COTBIX
noned mporeHTa 10 Tpéx mporeHtoB (pexko mocturas 8%). 3amackl W pecypchl
OUPKOHAa  NPUOPEKHO-MOPCKUX  POCCHIIEH  XapaKTEepU3YIOTCS  KPYNHBIMU
Maciutadamu — J10 HECKOJIbKUX MUJUIMOHOB TOHH JBYOKHCH LIUPKOHHUS B OTIEJIbHBIX
MECTOPOXKICHUAX.

Ha nomto OGannenentconepikalux pyA HPUXOAUTCS OKOIO 5% MHUPOBBIX
IIPOMBIIIJICHHBIX 3aI1aCOB LIUPKOHMS. Ero 3amacbl MCUMCISIOTCS NMEPBBIMU COTHAMM
TBICSY TOHH.

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; ten. +7 (495) 988-1123 12




00630p pvinka yuprkonuesozo cvipvs ¢ CHI”

O0ecneueHHOCTh CTpaH-TIPOU3BOIUTEIICH JIOCTOBEPHBIMU 3amacamu
HAPKOHUEBOTO CBIPbS, PACCUUTAHHAS IO YPOBHIO JIEUCTBYIOIIUX MOIIHOCTEH 10
no0bIue, B 11es1oM mpeBbliaet 80 er.

ABCTpanusi 10 CHX MOp OCTa€TCsi MHUPOBBIM JIMAEPOM MO MNPOU3BOJCTBY
UPKOHUEBOTO KOHIIEHTpPATA, o0anas KpYIHEUIIINMU POCCBHIITHBIMU
MECTOPOXKJICHUSIMH, KOTOPBIE COCPEAOTOUEHBI BIOJIb €€ 3alaJHOr0 U BOCTOYHOTO
noOepexHii, a TaKKe Ha ore ABCTpaiuu B Oacceiine peku Myppeil.

Pocchiniu ABCTpaliuvi MHTEHCUBHO OTpa0aThIBAIOTCS MPHU €XKETOJHONW J0ObIYe
upkoHa 10 XX Teic. T B rof. Ero oOmue 3amackl B 3TOM CTpaHe 00eCTeUrBaIOT
NpeanpusITus Ha 55 Jjier. HecMoTpss Ha HaluuWe KPYIHBIX pa3BEJaHHBIX 3aracoB
TSOKEJIBIX MHUHEPAJIOB B ABCTpAJIMM WHTEHCHUBHO BEAYTCS T'€0JOTOpPa3BEAOYHbBIC
PaboOTHI ¢ LEJbI0 TOMCKA HOBBIX MECTOPOXKICHUH.

[To nmannbiM ['eonmoruueckoit cmyx0b1 CIIIA, 3anacer nupkona B HOAP
oueHunBaoTcss B XX MiH T. Hambonee KpymHOE PpOCCHIITHOE MECTOPOXKICHUE,
otpabateiBaBiieecs: ¢ 1977r. — Puuapac-beit B ceBepHoit yacTu npoBuHImu Hatanb
Ha BocToyHOM nobepexne FOAP. 3anacel nrpkoHa B HEM OLEHUBAIUCH MOYTH B XX
MIIH T IIPH €ro cofiepkanuu 6-8 kr/m’,

B CIHIJA unbMEHUT-pYTUI-IIMPKOHUEBBIE POCCHIMM pa3BeJaHbl B IITaTax
®nopuna, Jxopxusa, Bupmxuausa u Tennecu.

[TonTBepkIeHHBIE 3aMmachl NECKOB B 1Tare Dopuaa oueHuBaroTca B XX MIH T
TSOKENBIX MUHEPAJIOB, U3 KOTOPBIX MUPKOH cocTarisieT 13%, pytuin — 11% u wibMeHuT
— 40%. B mrtate Buppxkunus 3anacsl 0TpabaThIBAEMOT0 MECTOPOXKACHHUS COCTABIISIIOT D
MJTH T TSDKEJBIX MUHEPAJIOB, U3 KOTOPBIX 19% 1mupkoH. 3anacel TSHKETBIX MHHEPAIOB B
mraTte TeHHecH OoIeHUBaloTCI B XX MJIH T.

Kwuralickue poCCHIITHBICE MECTOPOXKIACHHUS, KaK IPUOPEKHO-MOPCKHE, TaK M
KOHTHHEHTAJIbHBIC, OOBIYHO WMEIOT HEOOJBINE 3amachl TSKEIBIX MHUHEPAIOB
(mecsaTKM W TEpBBIC COTHH THIC. T ITUPKOHA), M TOJILKO B POCCHIMSIX IPOBUHIIUU
['yannoHr moATBEpKICHHBIE 3amachl IUPKOHA OLICHMBAKOTCSA B XX MJIH T MUHEpaAJa,
a oOecrieueHHOCTh MU cocTaBisgeT 30 JieT.

bpazunus, Wuaus wurpatoT NOAYMHEHHYIO POJb 1O 3amacaM U JoObrdye
IAPKOHA, XOTA HEKOTOPHIE MECTOPOXKAECHUS OTIIMYAIOTCS BBICOKHUM COJICPKAHUEM
Tsokenbix MuHepanoB (Mumpus, Illpu-Jlanka — g0 80%) u B TOM 4YmcClie HHUPKOHA.
A3UaTCKUil TUPKOH XapaKTEPU3YETCsI BBICOKOW PaIMOAKTUBHOCTHIO.

B Mo3samb6uke (Mecroposkaenuss XX) oOmue 3amachl IUpKoHa — XX MJIH T.
Pocceinu 3aneraroT Ha TOBEPXHOCTH.

B Cenerane B 90-pie roasl ObLT BBIABICH pyAHbIM paiion ['pana-Kor,
POCTUPAIONTUNCS BIOJh T0oOepexbss Ha 50 kM. BbuIssBIeHHBIE pecypchl pyTHII-
JEHKOKCEH-ITUPKOH-MIIBMEHUTOBBIX TTECKOB COCTaBIIAIOT XX MJIH T, coaepxkariux 1,0
MJIH T IIUPKOHA.

3HaUYUTENbHBIE PECYpPChl IUPKOHUSI CBSI3aHBl C ABIUAIUTOBBIMH PYJIaMHU.
DBIUAIIUT — CJ0KHBIA MUHEpaJl, paHee PACCMATPUBABIIUNCS TOJIBKO KaK MCTOYHHK
nonyuenus: nuupkonus (13,7% oxcuaa mupkonus), coaepkut 0,3% okcuaa raduus,
0,8% nstuokucu Huobus, 0,7% rtanrana u 2,3% cymMmbl peIKuX 3eMelib. B cBsi3u C
3TUM B MHUPE PE3KO BO3POC MHTEPEC K MPOMBIIUIEHHOW OIEHKE 3BIUAIIUTOBBIX PY]
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