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Pucynok 15. Jlunamuka Bbeimycka Texundeckoro kpemuusi OO0 «Kpemunit Ypan» B
1992-2021 rr., THIC. T

Pucynok 16. Jlunamuka npousBozacTBa Texuuueckoro kpemuusi TOO «Tau-Ken
Temiry/TOO «Cumuumym Kazaxcrana» B 2011-2019 rr., TBIC. T

Pucynok 17. Jlunamuka mpousBoactsa kpeMHus:t B OAO «bparckuil 3aBoj
dbeppocmiaoB»B 1992-2004 rr., ThIC. T

Pucynok 18. Jlunamuka nmpousBoacta TexHuueckoro kpemuus B OAO «3AnK» B
1992-2008 rT., THIC. T

Pucynok 19. JlunaMuka 3KCIOPTHO-UMIOPTHBIX MOCTABOK TEXHUYECKOTO KPEMHHUS B
Poccuu B 1996-2021 rr., TBHIC. T

Pucynok 20. JIuHaMHKa 5KCHIOPTa TEXHUYECKOTO KpEMHUST TpeAnpustusimMu PO B
2000-2021 rr., THIC. T

Pucynok 21. Jlunamuka umnopra texauyeckoro kpemuust B P® B 2000-2021 rr.,
ThIC. T

Pucynok 22. JluHaMuKa 3KCIOPTHO-UMIIOPTHBIX TOCTABOK TEXHUYECKOTO KPEMHHUS
Ha Ykpaune B 1999-2021 rr., T

Pucynok 23. JIuHaMHKa SKCIOPTHO-UMIIOPTHBIX LIEH HA TEXHUYECKUI KPEMHHI B
Poccun B 1996-2021 rr., $/1
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Pucynok 24. JlunaMuka npousBOJICTBA, SKCIIOPTa, UMIIOPTA U MOTpeOIeHUs
TexHu4eckoro kpemuus B Poccun B 1993-2021 rr., ThIC. T

Pucynok 25. Ctpykrypa notpebiaeHusi Texuuueckoro kpemuusi B PO B 2021 r., %

Pucynok 26. I3MeHeHne CTpYyKTypbl OTPEOJICHHS] TEXHUYECKOTO KPEMHHUSI B
Poccun no otpacisim B 2002-2021 rr., %

Pucynok 27. JIuHaMuKa BBIITyCKa AJIFOMUHHEBBIX U AIFIOMOKPEMHHUEBBIX CIUIABOB B
Poccum B 2010-2021 rr., TBIC. T

Pucynok 28. JluHaMuka MpoOU3BOJICTBA U IKCIIOPTA BTOPUYHBIX aJTFOMUHUEBBIX
cmiaBoB B Poccun B 2000-2021 rr., THIC. T

Pucynok 29. JlunaMuka mpon3BoCTBA KPEMHUMOPTAaHUYECKUX COCTMHEHUM B
Poccum B 2000-2021 rr., T

Pucynok 30. JlunamMuka mpon3BoICTBA KPEMHUMOPTAaHUYECKUX COCTMHEHUN U
nocTtaBok TexHuueckoro kpemuus [IAO «Xummpom» B 2001-2021 rr., T

Pucynok 31. JluHamuka npou3BOACTBa KpeMHUOprannyeckux coenuHennii OAO
«Yconbe-Cubupckuii cunukon» B 1995-2013 rr., T

Pucynok 32. bananc npou3BoJcTBa-NOTPEOICHUS TEXHUUECKOTO KPEMHUST Ha
VYkpaune B 1999-2021 rr., THIC. T

Pucynok 33. 3MeHeHune CTpyKTypbl IoTpedsieHuss kpemHust Ha Ykpaune 2005-2020
IT., %
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AHHOTANMA

Hacrosiiumii oTdet siBseTCs OJUHHAIUATEIM U3JaHUEM HCCIICIOBAHUS PHIHKA
TexHu4yeckoro kpemuust B CHI'.

MonuTopunr psiHka Beaercs ¢ 2000 roaa.

Heab umcciaenoBaHusi — aHAIW3 pPbIHKA TEXHUYECKOro KpeMHUsi Poccum u
ctpan CHI'.

O0beKTOM HCCJIeIOBAHMS SIBIICTCS TEXHUYECKUH KPEMHHUIA.

OcCoOeHHOCThIO JTAHHOTO MCCIIEAOBaHUsS SBJISICTCS TO, YTO B 0030pe JaHO
JIOCTAaTOYHO MOAPOOHOE OMMCAHNE MUPOBOTO PhIHKA KPEMHHS .

Hannast pabGoTa sBnsieTcss KaOMHETHBIM MccieloBaHueM. B kauecTBe
HCTOYHUKOB HH(poOpMaumMu uCNOIb30BAIMCh naHHble Poccrara, ®enepanbHOin
TaMOXEHHOU ciyxObl P®, cTaTUCTUKU IKEIE3HOIOPOXKHBIX TNEPEBO30K Pd;
ArenrctBa PecnyOnmuku Kazaxcran no craructuke, ['KC u I'TC VYkpaunsi,
UCTIONIB30BaHbl aHHble ['ocynapcTBeHHol ['eomornueckoit ciry:xonr CILIA (USGS),
0a3 UNdata u Trademap, orpacieBoli W pErMOHAJBLHOW TMPECChI, TOJOBBIX H
KBapTAJIbHBIX OTYETOB SMHUTEHTOB IIEHHBIX OyMar, a TakXe HHTEPHET-CaliTOB
MIPOU3BOJIUTENIEN TEXHUUECKOTO KPEMHUSL.

XpoHnoJsiornueckue pamku ucciaegoanusi: 1991-2021 rr., nmporuno3 — 2022-
2030 rr.

I'eorpapusa wuccaenoBanusa:. Poccuiickas ®Denpepanusa, YkpauHa —
KOMILJIEKCHBIM TOApPOOHBIM aHanu3 pbiHKa; Kazaxcran, VY30ekuctan — oOmmit
PETPOCHEKTUBHBIN aHAJIN3 PhIHKA; OCTAIBLHON MUP — OOIIME CBEJACHUS O JUHAMUKE U
XapaKTePUCTUKAX PHIHKA.

Otuet cocrouT u3 8 vacrei, conepxkut 161 cTpanuiry, B ToMm uncie 58 tadmir,
33 pucyHKka u 1 IprIIOKCHHE.

B mepBoii riiaBe oruera JaHa KpaTkas XapaKTEPUCTHUKA MHPOBOIO pPBIHKA
TEXHUYECKOTO KPEMHHUS.

Bo BTOpO#l riaBe npuBENEHBI [AaHHBIE O 3aracax MU MECTOPOKIACHUIX
OCHOBHBIX BHJIOB CBIPBS JUJIsI IPOM3BOJCTBA TeXHUUECKOro kpeMuust B CHI', a Takxe
OIKCaHa TEXHOJIOTHS MTPOU3BOJCTBA KPEMHHUSI U UCHIOJIB3yeMOe 000pyA0BaHHUE.

Tperbs 1y1aBa OTYeTa IIOCBALIECHA AHAIU3Y IPOM3BOACTBA TEXHUYECKOTO
kpemuus B CHI'. B riaBe onucansl TpeOOBaHUS K KQ4€CTBY TEXHUYECKOTO KPEMHHUSI.
B rnaBe nmpuBeneHsl AaHHbIE 00 00bEMax MPOU3BOACTBA TEXHUYECKOTO KPEMHHS B
CHI' u oTnmenbHBIX CTpaHax, CBEACHUS O COCTOSHUM OCHOBHBIX HPEANPUSITHI-
MIPOU3BOAUTEIIEH.

B d4erBeprToii 11aBe NpoaHAIM3WPOBAHA BHEIIHSAS TOPrOBIS TEXHUYECKUM
kpemHueM Poccun, Ykpaunsl u Kazaxcrana. [IpuBeneHa ntnHamMuka dKCnopra U M-
MOpTa, ONMCAHbI TEHICHIIMN SKCIOPTHO-UMIIOPTHBIX MMOCTABOK, & TAKKE ITPUBEIICHBI
cBeZIeHHs 00 00beMax U HAIpPaBJICHUSAX MMOCTAaBOK KPYMHEHIINX HKCIOPTEPOB U HM-
IIOPTEPOB KPEMHU.
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B mn#ATO#il rnaBe ordera NPUBOIATCSA JAaHHBIE O JIMHAMHKE 3SKCIIOPTHO-
UMITOPTHBIX IIeH Ha TeXHUYeckuit kpemuuid B Poccuu B 1996-2021 rr., a Takke 1IeHbI
Ha BHYTPEHHEM pbIHKE PO.

B miecroii rmaBe maHa oleHkKa MOTpeOJICHUS TEXHUYECKOro kpemHus B Poc-
cuu. B maHHOM pazzene npuBeneH OajlaHC MPOU3BOJICTBA-TIOTPEOICHUS KPEMHHUS, a
TaKkKe OLICHEHa OTpaciieBas CTPYKTypa moTpediieHus. Takxke npuBeAeHbI JaHHbIE 00
o0beMax MOCTaBOK KPEMHHSI OCHOBHBIM MTOTPEOUTESIM.

CeabMasi TJ1aBa MOCBSAIIECHA aHAIM3Y MTOTPEOJICHHUS TEXHUYECKOTO KPEMHHUS Ha
Ykpanne. B manHOM paszgene npuBeAcH OanaHC MPOW3BOICTBA-TIOTPEOICHUS
KPEMHUS, a TAKXKE OLIEHEHA OTpaciieBasi CTPYKTypa MOTpeOIeHUsI.

B BocbMoOM rnaBe MOATOTOBIIEH MPOTHO3 MPOU3BOJACTBA U MOTPEOJICHUS
TeXHU4YecKoro kpemuus B Poccuu Ha nepuos 1o 2030 .

B  npwiokeHum TpuBeneHa  KOHTaKTHas  WHGOpMAMsS  OCHOBHBIX
MIPOU3BOANTEICH 1 TOTpeduTenei Texundeckoro kpemuus B CHI.

[eaeBast ayAuTOPUSA UCCACIOBAHUSA:

- YYaCTHHUKHU PbIHKA TEXHUYECKOTO KPEMHHUS — MPOU3BOJUTEIH, TOTPEOUTENH,
Tpeuaepsl;

- HOTEHUHAJIbHBIE NHBECTOPHI.

[Ipennaraemoe wuccienoBaHUE NPETEHAYET HA POJIb CHPABOYHOr0 MOCOOHS
JUTSL CITy>KO MapKeTHHTa U CIIEUAIUCTOB, MPUHUMAIOIINX YIIPABICHUECKUE PEIICHUS,
paboTarolKX HA PHIHKE KPEMHUS U KPEeMHUKCOAEpKaIIel TPOTyKIIUH.
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BBenenue

KPEMHU, Si (silicium), xumuueckuii snement IVA noarpymms! (C, Si, Ge, Sn u
Pb) nepuoanyeckoii cucteMsbl 3JeMEHTOB, HeMeTall. Kpemuuii B cBOOOIHOM BUE ObLT
BoizierieH B 1811 XK. I'eii-JTroccakom u JI. Tenapom mpu mportyckanuu mapoB (ropuia
KPEMHHS HaJl METAJUIMYECKUM KaJlieM, OJJHAKO OH HE ObUI OMHMCaH MMHU KaK DJIEMEHT.
IIsenckmii xumuk M. Bepuemmyc B 1823 r. jan onmcaHHe KpeMHHS, TIOTYYEHHOTO UM
npu oOpabotke kammeBod comu KoSiFg Meraumueckum KammeM TIpH  BBICOKOM
TeMIIeparype, OJHAKO Juilb B 1854 r. kpemHuM ObUT MOMyYeH B KPUCTALUTMYECKOU
dbopme A. JleBusem.

Kpemuuii — BTOpoOili MO pacnpoCTpaHEHHOCTH (TOC]Ee KHUCIOpO/a) AJIEMEHT B
3eMHOM Kope, rie OH cocraBisger Oonee 25% (macc.). Berpewaercs B mpupozae B
OCHOBHOM B BHJI€ T€CKa, WIM KpEMHE3eMa, KOTOPBIA MpEACTaBISICT COOOM ITHUOKCH]T
KpeMHus, U B Bujie cuimkaroB (rosesblie mmarbl M[AlSizOg] (M = Na, K, Ba), kaonmuaut
Aly[Si;O10](OH)g, crropI).

KpeMuwnii MO>XHO TOTYYUTh MPOKATMBAaHHEM M3MEIFYEHHOTO TIECKa C aTFOMUHUEM
WIM MarHueM; B TMOCJIETHEM Cllydae €ro OTACNSIoT OT oOpasytomierocs MgO
PacTBOPEHHEM OKCHJIa MAaTHUSI B COJISTHOW KUCTIOTE. TexHuueckuil KpemHuuii Toiry4yaioT B
OOJBIINX KOJMYECTBAX B DJIEKTPUUYECKUX I€YaX ITyTeM BOCCTAHOBJICHHS KpeMHe3eMa
YTJIEM WA KOKCOM.

Coneprkanrie Si B TEXHUIECKOM KPEMHHH COCTaBIISIET rmopsiika 96-99%, ocHoBHas
NPUMECh — YTJIEPOJ, OTIAMYAETCS BBICOKMM COAEP)KAaHUEM JIETUPYIOLUIMX 3JIEMEHTOB —
6opa, pocdopa, aTroMUHUS.

OcHOBHOW ~ 00JACTHIO  NPUMEHEHUS  TEXHUYECKOTO  KPEMHMS  SIBIISIETCS
METAJLTyprusi, I/ie MPOIYKIHS UCHOJIB3YETCsl B KAYECTBE KOMIIOHEHTOB CILIABOB (IIpU
BBITUIABKE YYT'YHA, CTalIel, OpoH3, crityMHuHa U Jp.). Kpome Toro, TeXHUuecKui KpeMHUI
UCTIONB3YETCS B KAueCTBE PACKUCIUTENSI, MOAM(pUKATOpa CBOMCTB METAUIOB WU
JISTUPYIOIIETO JIeMeHTa (HarpuMmep, 100aBKa OMpeAeTIeHHOTO KOJTMYEeCTBa KPEMHHUS TIPU
MPOU3BOJICTBE TPAHC(HOPMATOPHBIX CTaNlel YBETMUMBAET KOIPLUUTUBHYIO CHITY TOTOBOTO
NpOIYyKTa), KaKk CBIpbE Ui IMPOHM3BOACTBA 00Jie€ YUCTOTO MOJUKPHUCTAIUIMIECKOTO
KPEMHHS, a TaKKe KaK ChIpbE ISl MPOU3BOJCTBA KPEMHUHOPTraHUYECKHX MaTepUalioB,
CHUJIAHOB.
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1. MupoBoii pbIHOK TEXHUYECKOT0 KPeMHHUS

1.1. MupoBoe Npou3BOACTBO TeXHUYeCKOro kpemuus B 2003-2021 rr.

MupoBoe MNpPOU3BOJACTBO TEXHMUYECKOTO KPEMHHUSI B TMOCIEAHUE TOIbI
MOCTOSTHHO yBenuuuBaeTcs U B nepuos 2003-2018 rr. Beipocio 6oiiee yeM BiBoe. B
2018 r. oOmuit 00beM MPOU3BOACTBA KpeMHUsSI B Mupe AocTUr XXX MiH T (puc.l).
[Ipu 5TOM pOCT MPOU3BOJCTBA MPOUCXOJUI €KEr0JIHO U JOCTATOYHO PABHOMEPHO.
Uckmouenne coctaBuian 2009 r. u 2012 r., korga MHpPOBOM BBITYCK KpPEMHHUS
cHKancs Ha 25% u 8,5% cOOTBETCTBEHHO.

B 2019-2020 rr. npou3BOACTBO TEXHUYECKOTO KPEMHHUSI B MUPE BHOBb HA4ajo
cHmkatbes ¥ B 2020 r. omycTuinock 10 XXX MIH T.

B 2021 r., mpu BOocCTaHOBICHUH MAacIITaAOOB MHPOBOTO MPOM3BOJCTBA TOCIIC
NaHAEMUU KOBHU-19, BBITYCK KpeMHHA BHOBb BbIpOC M AocTUT XXX MIJIH T, 4TO
MIPEBBICUIIO JIOTIAHACMHUIHBIE TTOKAa3aTelu.

Pucynok 1. JlnunamMuka Npou3BoICTBA TEXHUYECKOI0 KpPeMHUsI
B mupe B 2003-2021 rr., TBIC. T

Hemounux: «HMngomaiiny na ocnose dannwix British Geological Survey, USGS, CRU

TeppuTopuanbHO TMPOM3BOJACTBO KPEMHHsI B MHUpPE cjabee NPHUBA3aHO K
UCTOYHHUKAM CBIPbS, YE€M Yy JPYTUX MeTauioB. KpeMHUU SBIAETCS OMHUM W3
HauOoJsiee PacHpOCTPaHEHHBIX B Mpupojae deMeHToB (10 30%) u comepKuTcs B
OOJBIIMHCTBE MHUHEpPANIOB M pyA. HeoOXoauMble MECTOPOXICHHS KBApIUTOB W
KBapIICBBIX MECKOB €CTh B OYCHb MHOTHX CTpaHax mMupa. OIHAKO IS TOJyYCHHS
0oJee KaueCTBEHHOTO TIPOYKTA WJIU JIJIS TIOBBIIICHHSI TTOKa3aTeNield peHTa0eIbHOCTH
11€JI€CO00Pa3HO MCIIOIH30BAHUE CHIPhS C MAKCUMAIILHBIM COJIEp’)KaHueM KpeMHus. B
[[EJIOM TI0 MHUPY OOECIEeUEHHOCTh KPEMHHEBBIX MPOU3BOJICTB CBHIPHEM CUHTAETCS

BBICOKOM, @ COOTBETCTBYIOIIAs JOJISI 3aTPAT B €ro ce0eCTOMMOCTH HE3HAUYUTEIbHOMN
(menee 10%).
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OCHOBHOII OCOOCHHOCTBHIO TIPOU3BOJCTBA KPEMHUS SBISCTCS €ro KpaiiHe

BbICOKasi 3HeproeMkocth (12-18 kBT.uac/kr), mo3TomMy cpeau BeIyIIUX MHUPOBBIX

MIPOU3BOIUTENICH KPEMHHUS JIOJTHUE TOJIbI MPEXK/E BCEro ObLIN MPEACTaBICHBI CTPaHbI

C Pa3BUTOM PHEPreTUKON (M HEIOPOTON AJIEKTPOIHEPTUEH), HAMpPUMEDP, MAICHBKHE
Hopgerus u Ucnanaus.

OCHOBHBIM IPOU3BOJIUTENIEM TEXHHYECKOTO KpEMHHMS B Mupe siBisgeTcss Kurai,
JIOJIs1 KOTOPOTO 3a MocieaHue roJibl Beipociia ¢ XX% 10 XX%.

B 2021 r. npousBoactBo kpemHusi B Kutae gocturino XX MiH T, IpU 3TOM Ha
JIOJTFO KUTAHCKHUX TIPOU3BOIUTEICH TPHUIIIIOCH OKOJI0 X X% MHUPOBOTO BBIITYCKA.

KpynHbIMM  MHpPOBBIMH  TIPOM3BOJMUTEISIMA ~ KPEMHHS  SIBISIFOTCS — TaKXKe
Hopgerust, bpazumust, CHIA, ®pannus (tadm. 1).
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Tabauna 1. MupoBoe nNpou3BOACTBO TEXHHYECKOT0 KPeMHMUSI
no crpanam B 2005-2021 rr., ThIC. T

Crpana 2005
Kuraii 673
bpazunms 213
CIOA 142
Hopgerus 188
Opannus 100
Poccust 60
IOAP 50
Kanana 46
ABcTpanus 32
I'epmanus 30
Ncnanus 30
Kazaxcran -
bocuus n
I'epuierosuHa
npoyune
Bcero

Hcemounux: «Mnpomaiiny na ocnose British Geological Survey, USGS, CRU, Asian Metal
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MupoBble MOLIHOCTH IO MPOU3BOACTBY TE€XHUYECKOro KpemHus B 2021 r.

OLICHHUBAIOTCSI B XX MJIH T B FOJl M UX reorpaduueckas CTpyKTypa MpeacTaBieHa Ha
puc. 2.

Pucynok 2: CTpyKkTypa MOIIIHOCTEH M0 NPOU3BOICTBY
TeXHU4YecKOro kpemuusi B mupe B 2021 r., %

JlamuHckas Eepona
Amepuka 8% CHr

lMpoyue
2%

4%

CesepHasa AMepuKa \
4% \

Kumalti
81%

Hcmounux: oyenxa «MUngomaiiny na ocnose oannwvix CRU, Asian Metal, Ferroglobe

Tab6uauuna 2. lunaMuka MEPOBBIX MOITHOCTE 10 MPOU3BO/ACTBY TEXHHYECKOI0
kpemuus B 2019-2021 rr., ThIC. T

Pernon/Ctpana 2019 2020 2021

Kumani

CHI’

Poccus

Kazaxcran

CesepHas Amepuxa

CIIA

Kananma

FOoxcnaa Amepuxa
bpaznnus

Eepona

Hopgerus
Agppura/Cpeonuti Bocmox
Asus (3a ucknrouenuem Kumas)
Oxeanust

Bcero
Hcmounux: «Mnpomainy na ocnose British Geological Survey, USGS, CRU, Asian Metal
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B Tabn. 3 nmpeacTaBiaeHbl OCHOBHBIE MTPOU3BOAUTENIN TEXHHYECKOTO KPEMHUS B

MUPE U UX MOILTHOCTHU 10 cocTosAHuI0 Ha 2021 r. CTOUT OTMETHUTD, YTO IPOU3BOJICTBO

KpEeMHHUSI B MHUpPE B OOJIBIIMHCTBE CJIy4yaeB HMHTEIPUPOBAHO. Takue KpYyIHBIC

xoanunry, kak FerroAtlantica, Dow Corning, GSM, Elkem u npoure mprobperator

3aBOJIbI MO BCEMY MHpPY, TEM CaMblM, CO37aBasi MHTETPUPOBAHHBIE CHUCTEMBI IO
J0OBIYE CHIPHS, TPOU3BOJICTBY METAILTYPTrUUECKOTO KPEMHHUS U €ro rnepepadoTKe.

Ta6auna 3. OCHOBHbIE POU3BOAUTEIH TEXHHYECKOT0 KPEMHUS B MUPe
U UX MOIIHOCTH II0 COCTOSTHUIO HA 2021 r., TBIC. T

Ipeanpusitue MecTOHaXO0XICHUE MouHocTh

Kuraii

Ferroglobe (Ferroatlantica +
Globe Specialty Metals)

Sabon Hcnanus
Angelfort Dpanyus
Chateau-Feuillet Dpanyus
Laudun Dpanyust
Les Clavaux Dpanyust
Montricher Dpanyus
Mangshi Kumai
Polokwane FOAP
Rand Carbide FOAP
WVA Manufacturing CLIIA, 3anaonas Bepooicunus
Elkem Hopgerus
Thamshavn Hopeezus
Bremanger Hopeezus
Salten Hopeeeust
Dow Corning CIOA

bpazunusa, llapa

bpazunus

CIIIA, 3anaonas Bepoocunus

CLIA

Kanaoa, Keebex

bpaszunus

bpa3zunusa

Poccusa

Hopserus

ABcTpanus

bpaszunus

CIIIA

Hunepnanpr

Bcero

Hcmounux: oyenxa «Mngomatiny na ocnose oannwvix CRU, Asian Metal, oannwvix npeonpusmuii
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