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DEVELOPMENT TRENDS OF METALLURGICAL
SECTOR IN PRIMORSKI KRAT

The article reviews the status and development trends of the mining and smelting industry in
the Primorski Krai. Within the bounds of this project the database of the enterprises ready to use
Jforeign labor can be formed. The partners of the program will be regional large enterprises ready
to participate in the project. The companies - members of the so-called "Unity " will be suggested to
sign up the Declaration on expectancies concerning the labour force use. In the long term there
should be made efforts for the involvement into the "Unity" of larger number of local companies
and enterprises of the Russian Far East. The network of companies can request for staff recruitment
from abroad.
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TEHI[EHI_[Ii PO3BUTKY METAJIYPITIMHOI TAJTY3I

B ITPUMOPCBKOMY KPAIO

Y cmammi poszeasmymo cman i menoeHuii po3eumKy 2ipHUMO-Memaiypeiunoi 2aiy3i 6
Ilpumopcokomy kparo. B pamxax damozo npoexmy mooce 6ymu cmeopena 6Gasza danux
nionpuemcme, 20moGux CKOPUCMAMUCSL IHO3eMHOI0 po6ouoto cuioro. Ilapmuepamu 3a npoexmom
0y0e 6u3Ha“eno 6eauxi KOMNAWii Ha Mmicueeomy pi6Hi, 20moei Opamu yuacmv y HpoeKmi.
Komnaniam, wo 6xodamwv 0o ckaady max 36ano2o «Q00'conanns», 6yde 3anpononoéano
nionucamu oexaapauiro npo Hamipu 6iOHOCHO GUKOPUCHIAHHA Po6OH4OT cuau. Y 00620cmpoKosii
nepcnexmuei nogUHHO doKaacmu 3ycuis 0o 3aay4enns 0o « 06 eonanns» éce biavuoi Kiavkocmi
Mmicueeux xomnaniii i komnaniii Pociiicokoeo /laaexozo Cxody. Mepesceio Komnariti Moxcymo
hopmyeamucs 3a:16Ku, HA OCHOBL AKUX MOICHA NPOEOOUNU NIOGIp NpauieHuKie 3a KOpoOOHOM.
Karouosi caosa: konvoposa memanypeisi, eipHuMO-memanypeilina eanysi, NpoOMuca08e
B8UPOOHULMEBO, 2padoymeopIo8anbHi NIONPUEMCIEA.
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TEHJAEHIINUN PASBBUTUA METAJLNTYPTUYECKOMW OTPACJ/IN

B ITPUMOPCKOM KPAE

B cmamve paccmompenst cocmosnue u menoenuuu pazeumusi 20pHO-MemMaitypeu4ecKoi
ompacau ¢ Ilpumopcrom kpae. B pamrax dannozo npoexma moxcem Goimo cozoana 6a3a 0aHHbIX
npeonpusmuil, 20mMoeblx 60CNOAb306AMbCA UHOCMpPaHHOU paboueli cuaoi. Ilapmuepamu no
npoexmy 6yoym evlOpanvl Mecninvie KpynHole KOMRAHUU, 2 te yuac mo 6 npoexme.
Komnanuam, éxooauwum ¢ cocmas max nazvieaemozo «00se0unenus», npeoaoiceHo noonucarms
dexaapauuio 0 HaAMepPeHUusiX OMHOCUIMEAbHO UCNOAb308aHUsL paboueil cuavl. B doacocpounoii
nepcnekmuee 00ANCHbL NPUAOHCUNL YCUAUs Ha eoéeqenue 6 «OOsedunenue» éce 6oavuwezo
Koauuecmea mecmuvlx Komnanuti u xomnanuii Poccuiickozo /laavnezo Bocmoka. Cembvio
KomMnaunuti mozym (hopmuposamocs 3as6Ku, HA OCHOGE KOMOPLIX MONCHO NPoeodums noooop
pabomuuxog 3a pybexcom.

Karouesvte crosa: ysemunas memaniypeusi, 20pHO-MeMaiiypeuteckas Ompacab, NPOMbIUACHHOE
npouse00cmaeo, epadoodpasyroujue npeonpusmus.

1 . . . .
. Far East Federal University, Vladivostok, Russia.
Krai — regional unit in Russian Federation. Primorski Krai literary stands for "Seaside territory".
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Determination of the problem in its relation to key scientific and practical tasks.
At the present stage of development, mining and smelting industry is characterized by
the number of specific peculiarities. In recent years, investments into extractive
industries have increased in China and India.

Review of the literature on the problem. In this context, scientific organizations
around the world conduct research aimed at improving the efficiency of mining
enterprises, proposing both general policy recommendations (Vivoda, 2011; Hilson
and Barbara, 2000) and best practices for specific regions and companies (Amankwah
and Anim-Sackey, 2003; Changhai et al., 2012; Jinghua et al., 2011; Filippou and
King, 2011).

Definition of the target problem for the analysis. Mining industry of the Primorski
Krai (Russia) is based on a unique mineral resource base which includes more than
45 kinds of mineral deposits, and its share in total industrial production in the
Primorski Krai is about 5%.

The share of nonferrous metals in the total industrial output of the Primorski
Krai is 5.1%. Though its significance is determined not so much by the total industri-
al output, as predominantly by the fact that leading companies in this sector are city-
forming enterprises, as well as availability of unique raw material resources for
fluorspar, tungsten, and polymetals (International business portal "Investments.
Innovations. Business").

Over 90% of exports are shipped to Asia-Pacific countries. Since 2005, all lead and
zinc concentrates are exported. Overall commercial output (in current prices) of indus-
try leading enterprises has increased in 2011 by 2644 min RUB (60%) as compared
with the previous year, and amounted to 7072 min RUB (International business por-
tal "Investments. Innovations. Business").

The average number of employees in non-ferrous metallurgic companies in 2011
was 4915 people (104% compared to the previous year), and their average salary
amounted to 25656 RUB per person (133% to the previous year) (International busi-
ness portal "Investments. Innovations. Business").

Two entities, forming a consolidated processing complex (plant) for the extraction
and processing of tungsten ore, were established in consequence of the privatization of the
Sformer "Primorsky GOK":

a) Open Joint Stock Company "Primorsky Mining and Concentrating Mill" for
ore mining.

b) Joint Stock Company "AIR Mining Company" for ore processing.

The plant was built on the richest tungsten deposit in 1977 in the spurs of the
Sikhote-Alin 230 km from the railway. Vostok residential settlement for 7500 people
was built nearby.

JSC "Primorsky GOK" is Russia's largest mining company for tungsten ore
(extracting 66% of the total tungsten ore in Russian). About 50% of the company's pro-
duction goes to Russian domestic market, as well as to China, Japan, and Australia.

The enterprises are focused on the following businesses: developing tungsten
deposits, mining and ore processing, and production of tungsten and copper concen-
trates. Both concentrates are sold worldwide (Group of companies "Primorsky GOK"
and OJSC "AIR Mining Company").
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A study on the current status of enterprises in the mining and smelting sector in
the Primorski Krai was carried out based on the internal information available for
public from the company records and statements.

In 2011, the number of employees at JSC "Primorsky GOK" totaled 313 people,
and the average salary was 30800 rubles (114% compared to 2010). The number of
employees at "AIR Mining Company" was 891 people with the average salary of 25900
rubles (113 % compared to 2010).

In 2011, the total production of tungsten concentrate amounted to 2.6 bln RUB
(186% compared to 2010), while copper concentrate production amounted to 203.7
min RUB (137% compared to 2010). The amount of taxes and charges paid was 470.7
min RUB (280% compared to 2010).

Despite the stable operation of JSC "Primorsky GOK" in 2009—2011, provision
of proven commercial reserves of the Vostok-2 deposit is 5—7 years.

Commissioning of the "Skrytoye" deposit will allow to:

- maintain the tungsten-mining industry of the Primorski Krai;

- ensure the sustainability of the company businesses over 30 years providing
product output at amount of 2 bln RUB and get profits of 400 min RUB;

- create 600 new jobs and increase employment in depressed regions of the
Primorski Krai;

- increase the tax base and provide additional revenues to the budget at all levels.

The investment project "Field development of a "Skrytoye" tungsten ores
deposit" is included to the list of priority investment projects in the Far Eastern
Federal District.

The current status of the project. Geological exploration has been performed,
technological sample has been collected, washability studies have been conducted by
X-ray radiometric separation with the release of 50—60% of dead ground and obtain-
ing tungsten middlings. Total costs of the deposit amounted to more than 350 min
RUB. The feasibility study of ore quality requirements has been completed and esti-
mations on inferred ore have been made. The "Skrytoye" mine development project
(phase 1) has been designed by the "Uralmekhanobr" Institute in Yekaterinburg
(Ageey, 2002).

Affiliate of the State Unitary Enterprise "Primteploenergo” of Lermontov mine
is located in the northern part of Pozharsky Region in the Primorski Krai, 20 km away
from the Bikin train station of the Far East Railroad. Urban-type settlement
Svetlogorye was built along with the enterprise.

JSC "Dalpolimetall" is a modern mining and concentrating complex with
advanced technology, high production facilities, and skilled engineers and technicians.

It includes Nikolajevsky mine camp, 2nd Soviet, Primorsky and Upper mines,
processing factory, transport and stevedoring plants, as well as numerous auxiliary
units to ensure the needs of the enterprise.

The company produces lead and zinc concentrates. All concentrates containing
small amounts of precious metals are exported to the Asia Pacific Region.

JSC "Dalpolimetall” is provided with mineral resources for a period of 20 years.
There are several ore fields in the vicinity of the enterprise requiring exploration
works that will make it possible to discover new deposits of lead and zinc with a high
silver content.
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In 2011, the total output amounted to 1924.4 min RUB (110% compared to the pre-
vious year).

On the basis of quantities, the following was produced in 2011: 17534 tons of
lead concentrate (94% to the previous year), and 31477 tons of zinc concentrate (97%
to the previous year).

In 2011, the company had paid the following taxes: 27233 ths RUB to the feder-
al budget (184% to 2010), 78311 ths RUB to the regional budget (142% to 2010), and
43828 ths RUB to the local budget (248% to 2010).

In 2011, the average wage amounted to 20256 RUB (114% to the previous year).

Development prospects. Company development master plan provides for the
implementation of the following investment project: "The maintenance and develop-
ment of facilities for the extraction of ore and diversification of production at JSC
"Dalpolimetall" for the period from 2010 to 2015".

Implementation of the project will diversify the existing mining operations
through involvement into development new deposits with a high content of metals,
including precious ones.

While 72.19 mln RUB was spent on investment activities in 2009—2010,
78.64 min RUB was spent for investments and upgrade of basic equipment in 2011.

In addition, the advance payment for leasing in the amount of 87.3 min RUB
was made for 10 items of machinery 9 of which have been already received. The
imported underground self-propelled machinery park has been increased by 2 dump
trucks and 3 LHD machines.

In 2012, it is scheduled to continue construction of the adit level at Nikolaevsky
open-cut mining (horizon -420 m). Further slope sinking below the horizon of +440
m is scheduled for the South minefield, as well as changing the mine to remove lower
reserves by self-propelled machinery. Continuation of the works on mine construc-
tion at Silinskaya minefield and production of 10 ths tons of by-ore is scheduled for
2012. Broken working at this minefield will start in 2013.

It is also planned to ensure production growth and extend the life length of the Upper
ore mine. In 2012, it is scheduled to produce 760 ths tons of ore. To accomplish this,
it is planned to purchase 24 items of equipment by leasing for the total of 243 min
RUB with the estimated payment in amount of 55 min RUB in 2012. This will
increase the production in 2013 up to 850 tons of ore.

Presentation of the research material, including methodology description and key
results of the research. The project is included into the "Comprehensive investment
plan for the development of Dalnegorsk town for 2010—2015" (Order of the
Administration of Primorski Krai). The implementation of this plan would increase
employment and output, and would be essential for securing social and economic sta-
bility in the single-industry town of Dalnegorsk.

Currently, the JSC "Industrial investments", the management company, is work-
ing on the development of investment programs to upgrade production and increase
production capacity. Largest banks, including "Vnesheconombank”, are involved for
these purposes. An action plan is being developed, and a working group has been set up.

Investment program provides for the ongoing modernization of the main facili-
ties. In particular, new equipment will be implemented to the boric acid production
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line. Operation of this equipment will help to stabilize the technological process,
increase production output, and reduce manufacturing costs.

Unfortunately at the present time, in the Primorski Krai there are no non-ferrous
metal works associated with the titanium feedstock processing. Australia, South Africa,
Canada, and Norway are the world's major producers of titanium concentrate.
According to the analytical agencies forecasts, the production of titanium dioxide in
the period from 2008 to 2015 will be increased by 3% (especially in China) that will
consequently increase the demand for titanium-containing raw materials. Titanium
feedstock market (titanic iron ore and rutile) will develop progressively in connection
with the steady increase in demand for titanium dioxide, which is the primary prod-
uct yielding from this raw material (Titanium-containing raw material market
trends).

Conclusions and further studies prospective. The production technology existing
at operating domestic enterprises provides the opportunity to produce a very limited
number of titanium dioxide grade compositions — no more than just 3—4 grades, that
does not meet the needs of the industry, while the domestic market capacity of titani-
um dioxide pigment is now virtually unlimited. The analysis of open and explored
deposits, as well as exploited deposits of titanium raw materials shows that the con-
ventional titanium-containing resources in Russia are limited.

The Ariadnenskoe titanium deposit can become the basis for one of the major
projects. This deposit is located in the Central Primorye Region with area of 8000 km?
in the Eastern part of Dalnerechensky and Krasnoarmeyskiy municipal regions with-
in the strip 160 km long and 20—60 km wide, stretching from Pozhiga village to
Melnichnoje village, and further to lower Armu and Kolumbe rivers.

The Ariadnenskoe placer deposit of ilmenite, situated in Dalnerechensky
Region, with the inferred resources of 71 min tons of titanium is included by the
Federal Agency for Subsoil Use to the list of sites of subsoil resources in the Primorski
Krai, granted for use in 2012.

The Ariadnenskoje deposit can become the basis for creation of mining and con-
centrating mill producing and processing of 2—5 mln tons of ore per year, as well as
extracting 150—300 tons of titanium oxide concentrate, 6 tons of vanadium oxide,
and 100—250 tons of iron.

The technology on hydro fluoride complex processing of ilmenite concentrates
to produce titanium dioxide in a special economic zone (SEZ) of industrial type
called "Titanium Valley" in the Sverdlovsk Region, proposed by the Institute of
Chemistry, should be proved by a feasibility study and viable investment project that
could get support and be implemented in the SEZ.

Construction of a pilot module to implement the proposed technology would be
possible at the expense of investors or owners interested in applying this technology
at existing plants processing titanium-raw materials, including "Titanium Valley".

If the proposed technology will be competitive, perhaps in the future it would be
possible to implement it while designing mining and concentrating mill based on the
Ariadnenskoje deposit in the Primorski Krai.

It is planned to develop the mining base, and to update the existing fleet of min-
ing equipment and machinery in the first instance. Enhancement of ore production
is essential, first of all, to meet the intended output growth.
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