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Taxum 00pa3zoMm, HEOOXOAMMOCTH TOCYIapPCTBEHHOU
TIOAZIEPKKH HIIOTEYHOTO KPEAUTOBAHHS OOBSICHICTCS
BJIMSIHUEM HIIOTEYHOI'O PbIHKA HAa 3KOHOMHUKY CTPAHBI B
neoM. ObecriedeHne roCynapCTBOM CHIDKECHUS (pHHAH-
COBBIX PHCKOB YY9aCTHHKOB HUITOTEYHOTO JKMIIHIITHOTO Kpe-
JMTOBAaHUS MO3BOJIMT OKa3aTh AAPECHYI0 OOJIACTHYIO
TOJJICP’KKY HEKOTOPBIM KAaTErOpHsM Ipaxk[aH, Yaydlla-
IOIIMM CBOM JKWJTHIIHBIE YCIIOBHS C TIOMOIIBIO HIIOTEYHO-
TO KpeIMTOBAHNUS, IPUBIIEYb B KIIUIIHYIO cepy cOepe-
JKEHHsI HAaCeJICHNS! ¥ BHEOIO/PKeTHBIe (DMHAHCOBEIE pe-
CYpPChbI, aKTUBU3UPOBATH PBIHOK KWUJIbS, a TAKKE CTUMY-
JIMPOBaTh OAHKOBCKYIO JESATEIBHOCTb.

Cnucok JiMTeparypbl

1. MudopMaoHHO-cTaTUCTHYECKas cHCTeMa [DNeKTpOHHBIH pe-
cypce]. — Pexxum mocrymna: http://www.ahml.ru/ru/agency/analytics/statsis

2. KysemnueBa M.A., 3akupoa M.A. CoGHpaeMOCTb MECTHBIX Ha-
noroB B IIpumopckom kpae // DyHaMeHTanbHbIe necienoBanus. — 2014,
— Ne8. — C. 928-932.

3. JIutBun A.A., Bopox6ur O.10., Xumuu E.A. Benenue nanora
Ha HEIBIKMMOE MMYIIECTBO (DM3MYECKHX JIMI BO BiagMBOCTOKCKOM
ropojckoM okpyre // dyHaamenTanbubie uccnenosanus. — 2014, — Ne9.
—C. 813-817.

4. Cakesin A.I'., Jlanunosckux T.E. OnpezneneHue CymHOCTH 4e0-
BEUECKOTO KalMTaja B LEIIX ero OLeHKH // MexyHapoIHbIil KypHAaT
NMPUKIAAHBIX ¥ QyHIaMEHTAIBHBIX HcclienoBannii. — 2015, — Ne 1-1. —
C. 113-116.

5. ®ucenko AWM., HoueBkuna T.A. TeHAEHUMH U 3Tallbl pa3sBUTUS
HAlMOHAJIHOTO HIIOTEYHOIO KPEIMTOBAaHMS B coBpemeHHOU Poccum //
Tpancnioptroe neno Poccun. —2013. — N5 (108). — C. 116-121.

UCCJIENOBAHUE PbIHKA JIUTUSA
Maxcumenkos E.M., ITpoBotopoB M.B., 3s6m08a H.H.

Hayuonanvnoiil ucciedosamensckuil
Tomckuil nonumexnuueckuil ynueepcumem, Tomck,
e-mail: tyzmax@gmail.com

1. Introduction

Lithium is a chemical element with symbol Li and
atomic number 3. It is a soft, silver-white metal. Lithium is
the lightest metal and has a number of unique properties.

The lithium metal and its compounds are widely used
in various areas of production of the advanced countries
of the world. Traditional scope of lithium products — is
getting electrolysis of aluminum, glass and ceramics.
Also, lithium and its compounds are applied in the pro-
duction of lubricants, synthetic rubber, electric batteries
and in some advanced technical fields. Among the most
promising applications of lithium are the most important
production of aluminum-lithium alloys, chemical power
sources (hits) and tritium fertile materials [1,2].

The lithium content in the upper continental crust is
21 g/t in sea water of 0.17 mg / 1. The main minerals of
lithium — lepidolite — KLil,5Al1,5 [Si3A1010] (F, OH) 2
and pyroxene spodumene — LiAl [Si206]. When lithium
does not form independent minerals, it is isomorphic to
replace potassium in common rock-forming minerals

Lithium deposits are known in Russia (more than
50% of the country’s reserves of rare metal deposits are
concentrated in Murmansk region), Bolivia (Salar de
Uyuni — the largest in the world), Argentina, Mexico, Af-
ghanistan, Chile, the USA, Canada, Brazil, Spain, Swe-
den, China, Australia and Zimbabwe.

2. Lithium mine production and reserves in tonnes.

Lithium reserves in thousand tonnes. [3].

Chile 7,500.0
China 3,500.0
Australia 1,000.0
Argentina 850.0
Brazil 46.0
Other countries 71.0
Total holdings 12,967.0

Chile and Argentina produced the largest portion of
the world’s lithium salt lakes approximately 46 % of the
total production of lithium (company FMC, Rockwood
and SQM) . Company Talison Lithium delivers ~ 34 % of
the global lithium and about 65% of the lithium mineral
spodumene. With regard to global demand, the reserves
of lithium are presented in abundance, and the existing
manufacturers are expected to plan to expand production
to meet growing needs.

3. Uses

3.1 Lithium-ion battery [4,5]

Developers are looking for more variety of electric
vehicles and specialized sources of lithium carbonate.
Lithium batteries require very high purity lithium carbon-
ate (over 99.5%) which should have very consistent qual-
ity and a certain level of impurities.

3.2 Optics

Lithium fluoride, artificially grown as crystal, is clear
and transparent and often used in specialist optics for IR,
UV and VUV (vacuum UV) applications. Lithium fluo-
ride is sometimes used in focal lenses of telescopes. [6][7]

3.3 Organic and polymer chemistry

Organolithium compounds are widely used in the
production of polymer and fine-chemicals. In the polymer
industry, which is the dominant consumer of these re-
agents, alkyl lithium compounds are catalysts/initia-
tors[8] in anionic polymerization of unfunctionalized
olefins.[10] For the production of fine chemicals, organo-
lithium compounds function as strong bases and as re-
agents for the formation of carbon-carbon bonds. Organ-
olithium compounds are prepared from lithium metal and
alkyl halides.

4. Lithium world production.

Lithium world production
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Given an annual market growth of 7-12% between
2016 and 2020 lithium market is expected to experience a
shortage of production capacity, and may require addi-
tional new production sources.

Lithium is used in a large number of industries be-
cause of its unique high electrochemical potential, low
coefficient of thermal expansion and catalytic properties.

World consumption of lithium increased from 12,800
tons in 2000 to 22,600 tons in 2008, which is 6% in aver-
age per year-0. Demand decreased by approximately 13%
in 2009, due to the global economic crisis, but fully re-
covered in 2010, to about 24,500 tons. Glass and ceramic
industry — the largest consumers of lithium, about 31% of
total consumption, followed by batteries — 23 % (as com-
pared to 6% in 2000). Major automakers are predicting
that the sector of hybrid and full electric vehicles will
grow steadily and reach a market share of cars in the 10-
30% by 2020. As a result, the demand for lithium will
grow 100-200% over the same period of time. In addition
to the steady growth in the sector of batteries and electric
vehicles, all other applications of lithium are expected to
also be expanded according to the economic growth in
the world as a whole.
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Glass and ceramic industries make up the largest por-
tion of the total consumption of lithium (~ 31%). Small
additions of lithium in glass manufacturing process makes
it easier to reduce the energy consumption of 10.5%. The
use of lithium in glass production is estimated at 25% of
total consumption, or more than 6000 tonnes. Rising en-
ergy costs and the modernization of production methods
lead to the fact that increase of the use of metal in this
sector, resulting in an annual increase in consumption of
lithium in the glass industry is expected above average.
Similarly, energy savings in the production of aluminum,
plastics and rubber products, which is the potential for a
higher annual rate of growth in these areas.

5. Opportunity for growth

Electrification of the vehicle is the greatest opportu-
nity for growth in demand for lithium. Hybrid and full
electric vehicles obtain share in the market each year. De-
veloping countries have the opportunity to start produc-
ing electric vehicles more quickly, given the large number
of first-time buyers (lacking in vehicles), and they have
recently started to develop the network infrastructure and
the government started focusing on the growing problem
of environmental pollution.

Lithium consumption continues to grow despite the
global economic crisis, the debt crisis in the Eurozone
and a slowdown in China. Rechargeable lithium batteries
continue to maintain this growth at a high level, helped by
an increase in the production of portable consumer elec-
tronics as well as increase the capacity of batteries. The
unique properties of lithium are also supported by the
growth in other markets that have experienced decline,
including the production of fat, glass, and metal powders.
Consumption of lithium already surpassed 2008 levels
and amounted to 26,500 tons in 2012. Demand for lithi-
um will grow at around 8% per year for the base case
scenario, the market of electric vehicles is becoming
more and more important for growth as we approach the
year 2017.

6. Conclusion

Set of lithium products meet a variety of end-use, in
which lithium is consumed, complicating the global bal-
ance of supply / demand and evaluation. The price of the
main lithium products consumed by the market, such as
carbonate and hydroxide, broader factors affect the global
market and supply / demand, other products in tandem
with these starting materials and some completely inde-
pendent of them, such as lithium metal and organolithi-
um. Prices for lithium carbonate increased in 2010 but
remain below 2007 highs. The prospect of new supply
entering the market companies, acts as a barrier to raise
prices, despite the growing demand.
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B bromxernom [locnanuu Ipesunenta Poccuiickoit
Oenepannn «O OGromkeTHON nonutuke B 2014-2016 ro-
Jax» orMeueHo, uto B 2012 rony u B Havyane 2013 rona
OrojpkeTHasi OJIMTHKA OblJIa HalpaBlIeHa Ha pELICHHE
COIMATbHO-9KOHOMUYIECKHX 33a71ad, B TIEPBYIO OYependb
nocTaBieHHBIX B ykasax I[Ipesunenta Poccuiickoit de-
nepauuu ot 7 Mast 2012 roxa, Ha obecriedyeHne J10Jro-
CPOYHON YCTOWYHBOCTH OIOPKETHON CHCTEMBI U MOBBI-
meHne 3(G(EKTHBHOCTH yNpPaBIeHUs! OOIIECTBEHHBIMH
¢unancamu [1].

Pemennem nocrasineHHbIX 3a1a4 [Ipe3naeHT BuanT B
YaCTHOCTH B «ITOBBIIIEHHE 3()(PEKTUBHOCTH OFOKETHBIX
pacxooB B IIEJOM, B TOM YHCJE 3a CYET ONTUMMU3AINI
YHCJIEHHOCTH TOCYJapCTBEHHBIX Ciryxamux». Ciemyer
OTMETHTb, YTO BCe (QYHKIMU U 3a]a491 TOCYIapCTBa OCY-
MIECTBISIIOTCS B TIEPBYIO OYEpenb depe3 ammapar rocy-
JTAPCTBEHHOTO ynpasieHus. M oT Toro, HacKoiIbko 3¢-
(exTuBHA Oy/neT NEeATENbHOCTh OPraHOB HMCIIOIHHTEIb-
HOH BJIACTH, BO MHOTOM 3aBHCHT YPOBEHb COIMAJIBHO-
SKOHOMHYECKOTO Pa3BUTHUS PErHOHA M CTPAHBI B IIEJIOM.
Torun A.A. oTMeYaeT, 4TO OT MCIOJIHUTCIBHON BIACTH,
YUYUTBIBasE MOOMIIBHOCTD €€ JISUCTBUH, AUPEKTUBHOCT U
NOAYMHEHHOCTh OPTraHOB 10 BEPTHUKAJIM, B PEIIAIOLICH
Mepe 3aBUCST TEMITbl MONUTUIECKHUX, CONUAIBHBIX, KO-
HOMHYECKHUX M MHBIX IpeoOpa3oBaHMii, a Takke Mociie-
JIOBaTeIbHOE JABMKEHUE POCCHICKOTO 00IIeCTBa U rocy-
nmapctBa Briepex [2]. Takum oOpa3om, Tpu aHaim3e
CTPYKTYpBI PacXoJ0B PErHOHAIBLHOIO Oro/pKeTa HeoOXo-
JIMIMO HE TOJBKO YUHTHIBATh 3aTparhl OIOKeTa Ha 00e-
CIIEUCHNUE JISSITEIBHOCTH OPTaHOB MCHIOJHUTEIBHON Blla-
CTH, HO ¥ yCTaHABIHMBATh IPSIMYIO B3aHMOCBSI3b MEKIY
pacxomaMu Ha Cofiep KaHHe TOCYJapCTBEHHOTO anmapara
YIIPaBIICHUS ¥ KOHEUHBIMHA Pe3yJIbTaTaMU HX JesTeIbHO-
cTU. DTO NO3BOJIUT YCTAHOBUThH YPOBEHB ONPABIAHHOCTH
HCTIONB30BAHMS OIOPKETHBIX CPEACTB IJISI TOCTIDKCHUS
KOHEYHBIX IIeJeil NesTeIbHOCTH OPTraHOB HCIIONHHUTEIb-
HOH BJIACTH.

TIpoBenem aHANN3 CTPYKTYPHI PACXOIOB PErHOHAIb-
HOTo OrO/KETa Ha mpuMepe Oromkera OpeHOyprekoit 00-
JIaCTH, B YaCTH 3aTpaT Ha (yHKIMOHUPOBAHUE AEATENb-
HOCTH OPTaHOB HCIIOJHUTENBHOI BilacTH cyosekra Poc-
cuiickoit deneparuu.

CornmacHo Ykazy ['yoepHaropa OpenOyprckoii o6ma-
ctu ot 05 uronst 2010 roga Ne 128-yk B cocTaB opraHos
UCTIOMTHUTENBHON BracTu BxoasT ['yoepnarop u IlpaBu-
TenbcTBO Opendyprekoit obmactu, n ux Amnmnaparsl, Mu-
HucrepctBa OpeHOyprckoit obmactu, IIpencraBurens-
ctBo OpenOyprckoit obmactu npu IIpaButenscte Poc-
cuiickoit @enepanny, enaprament OpeHOyprckoi 00-
JIaCTH TI0 LIeHaM U peryaupoBanuio Tapudos, [enapra-
MEHT MOJONASKHON TonuTHKH OpeHOyprekoit obmacTw,
JlemapraMeHT HMH(OPMAIMOHHBIX TexHonoruid OpeH-
Oyprckoit obmactu, [ocymapcTBeHHast XHIMIMHAS HH-
cneknusi o OpeHOyprekoit odmactu, MHcmekust rocy-
JTAPCTBEHHOTO CTPOMTENIbHOr0 Hajazopa OpeHOyprckoit
obnactu, KoMuTeT 1o 00eCreYeHnio AeSITCIBHOCTA MH-
poBbIX cyneit OpenOyprckoit obmactu, Komurer no Bo-
IpocaM 3alKCH aKTOB IPaKAAHCKOro coctosiHus OpeH-
Oyprckoit obnmactu, Komuter mo nenam apxuBoB OpeH-
Oyprckoii 061acTy, [ maBHOE yrpaBieHue 110 1ejlaM rpak-
JTAHCKOW 0OOPOHBI, MOXKaPHOIl 6E30MaCHOCTH U YPE3BbI-
qaifHeiM cutyansM OpeHOyprekoii obnactu [3]. Beero
JIBAJILATh STh CTPYKTYPHBIX OPraHOB MCIIOJHUTEIBHOM
Biactu OpeHOyprckoii obmacTtu.
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