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Boppba ¢ mrymom sBIsIeTCS KOMIUIEKCHOH MpoOie-
MOH, CBSI3aHHOW C pEIICHHEM TI'MIHEHUYECKHX, TEXHHU-
YeCKNX, YIPaBIEHUECKUX M MPaBoOBBIX 3aaa4. [Ipobaema
CHIDKEHHUS IIyMa Ha IIPOM3BOJICTBE BKIIIOYAET JBE CBS-
3aHHBIE MEXTy CO0O0H 3a1adn: BO-NEPBBIX, CHIDKCHHUE
nrymMa Ha pabodux MecTax, TePPUTOPUH IMPEANPHUSTHS
W TIpWIETalouield K HeMy CeIMTeOHOW TEPPUTOPHH, UTO
SIBIISICTCSl OHOW W3 3a7ad MPOU3BOACTBEHHOW I'MTHMEHEI
1 CaHUTApHH, U, BO-BTOPHIX, CHIKEHNE IIyMa MAIIUH H
000py/IOBaHUS Ha MPEIIPHATHH, TaK KaKk TPeOOBaHUS K
HX ITYMOBBIM XapaKT€PUCTHUKAM 00s3aTeIbHO COMlepIKaT-
Csl B TEXHUYECKUX YCIIOBHAX U CTaHAAPTaX.

Jlnis pa3paboTKu peKOMEHJalKi O CHIDKEHUIO TyMa
ABCY u JICY HeoO0XOmUMO OIpEIeIUTh OCHOBHBIC UC-
TOYHHKH IIIyMa 3THX YCTAHOBOK M OLEHHTH MX BKIAJ B
OOIIIYIO IIyMOBYIO SKCIIO3HIIHIO B PA3IMYHBIX TOYKAX pa-
Ooueii 30HbI.
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Coal industry in Kuzbass today

According to the recent World Coal Institute reports
coal share demands about 90 % of energy potential of all
organic minerals for working out in the world. At an exist-
ing consumption level the limiting exhaustion of world’s
oil and gas reserves will have been expected by 2035.

Apparently by 2015 the world needs for coal can have
been doubly increased. In the third millenium coal will
take the foreground position and become the major en-
ergy carrier.

Taking into account maintaining of power safety in
Russia, coal should be extracted about 290-335 million
tons —in 2010, and in 2020 — about 340-430 million tons,
with the further increasing of extraction volumes. It will
provide increasing coal share in FEB (Fuel Energetic Bal-
ance) to 25-30 % instead of present 17 %. No doubt, that
the basic manufacturer of coal in Russia is the Kuznetsk
Coal basin (Kuzbass).

Kuzbass reserves of coal (category A + B + Cl1) are
estimated 57 billion tons, that makes 58,8 % of Russian
coals. Thus coking coal reserves make 30,1 billion tons,
or 73% of all reserves in the country.

In fact, almost all the ranks of coals are extracted in
Kuzbass. Kuznetsk coals are remarkable for high quality:
ash content 8-22 %, sulfur content — 0,3-0,6 %, specific
heat of combustion — 6000 — 8500 kcal/kg. The average
depth of underground mining is 315 m. About 40% of
extracted coal is consumed in the Kemerovo region and
60% are taken in other regions of the country and used
for export.

Now 55,8 % of extracted coals are in processing, with
an output 44,2 % of the concentrated ones and 11,6 % of
high-quality coal that gives additional profit of 10-15 %.
It should be noticed that a lot of concentrating plants
become out-of-date. It causes low labour productivity —
500 tons a month per a worker. The increase in processing
volumes of Kuznetsk coals will allow not only to receive
the big profit in sale of the concentrated and high-quality
coals at home market. It will give a great effect in macro-
economics because the ballast expenses will be lowered
to 10-12% by rail transportation, and to 8-12% electric
power and heat cost in the TPS (Thermal Power Station).

The further development of branch should be aimed at
creation of the powerful extraction industry and deep coal
processing in the country on the basis of: complex devel-
opment of perspective deposits; economically and techni-
cally modernized mine designing and building; intensified
technological processes in preparatory and clearing faces;
development of technologies and building enterprises for
coal processing; maintenance of technological and ecolog-
ical safety system; creations of the information environ-

ment. Realization of all listed aspects of branch develop-
ment will allow to provide powerful safety of the state, a
stable growth of coal-mining regions, coal economy sector
transfer from raw manufacture to industrial one and to the
reception of wide scale of products (the electric power,
heat, chemical products, motor fuel, etc.).

Coal processing

Today all over the world there is a steady develop-
ment of coal processing and creation of new technologies.
It must be said, that now only in the republic of South Af-
rica complex coal processing is realized completely. But
practically all the countries having coal reserves try to
solve this problem. For example, China actively develops
water-coal fuel manufacture and plans to extract 12 mil-
lion t a year.

At the stage of mining re-structuring practical appli-
cation of ideas of deep coal processing should be under-
taken. One of the forms of practical realization of sci-
entific and technical approach in this field was defined
by the Siberian branch of the Russian Academy of Sci-
ences to create on the basis of the state unitary enterprise
«semicoking Factory» (Leninsk-Kuznetsk) research-
and-production deep coal processing association. Such
extraordinary association allows to connect in all avail-
able capacities and possibilities to approbations, and fast
introduction in manufacture many successful scientific
works of the Siberian Branch of the Russian Academy of
Science in the field of coal-chemistry: manufacture of the
activated coals, few-smoke fuel, sorbents, coal briquettes,
liquid products of pyrolysis, etc.

It is necessary to remark, that such technologies as
underground gasification of coals, extraction of meth-
ane from coal layers should be considered equally in the
connection with technologies of coal extraction working
out a coal deposit. Hydraulic coal mining, use of water
coal suspensions can be regarded in focus of highly pro-
gressing up-and-coming technologies. There is a strong
support to confirm that hydro extraction use at working
out layers lying in especially difficult geographical con-
ditions of the Prokopievsk and Kiselevsk regions in Kuz-
bass can inhale the second life in extracting coal deposit.
Moreover it can be possible to produce valuable coking
coals for low prime cost.

Making use of Water coal fuel reserves

Water coal fuel (WCF) «is well entered» in new per-
spective technology of using coal in thermo-energetic sys-
tem — steam and gas construction on the coal, exceeding
traditional technologies by EFFICIENCY on 4-5%, fuel
giving in gasifier working under pressure thus becomes
simpler. The technology with making use of WCF in gas-
ifiers of steam and gas constructions is involved in a great
number of projects of the highly-developed countries.

But in the thermo-energetic system WCF can replace
liquid fuel and natural gas, and now it is quite competitive
in comparison with fuel oil, including «small» energetic
objects.

The substitution gas and fuel oil for water coal fuel
allows to lower fuel expenses to 15%. In the conditions
of a rise in prices policy for the basic energy carriers, this
economy will continue increasing.

Results of economic estimations of the fuel compo-
nent cost 1Gcal of the heat produced are presented below.

Calculations are resulted proceeding from follow-
ing premises:

Specific heat of coal combustion — 6500 kcal/kg

Coal ash content — 16 %

Coal sludge ash content — 25 %

Underground gasification coal

Coal underground gasification technology is an up-
to date method of working out coal deposits. It finds
out new possibilities in working off coal layers in dif-
ficult geological conditions of occurrence. This method
combines extraction, concentration and coal processing.
Coal underground gasification technology includes drill-

B  VYCIEXU COBPEMEHHOI'O ECTECTBO3HAHUA Ne7,2011 M



136

B MATERIALS OF CONFERENCE H

ing wells from a surface to a coal layer, linking them and
creating the operation centre of burning a coal layer and
maintaining of conditions for coal transformation into a
combustible gas directly in bowels and finally leading out

a gas on the surface. All the technological operations on
gasification of a coal layer are carried out from a surface
without human force application in underground work-
ing, and as a result it can be ecologically profitable.
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Today the interest to underground gasification of coal
has sharply increased in all large coal-mining countries
of the world. Essential research and practical works are
carried out in China where ten industrial stations of coal
underground gasification have been constructed, in Aus-
tralia where the large enterprise of the given profile was
built in 2003. The great attention to this technology is
paid to such countries, as India, South Korea, the USA
and many others.

In conclusion it must be highlighted that 2011 has al-
ready come. Oil and gas reserves are rapidly decreasing.
It is the time for Kuzbass to work out new technologies
on coal processing, making use of water coal fuel poten-
tial and introduce different new mining innovations.
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CO,-3KCTpaKThl MPEACTABIAIOT COOOH KHIKHE Mac-
JISTHUCTBIE WJIM Ma3e0Opa3Hble MPOIYKTHI, MONYYEHHbIC
13 PAaCTCHUH MO TEXHOJIOTWH M3BICUCHUS Y(PUPHBIX Ma-
cel AByOKHUChI0 yiepoza. CO,-3KCTPaKThl MMEIOT MacCy
MIPEHMYIIECTB M0 CPABHEHUIO C APYTHUMH TIPOLYKTAMH
JaHHOTO HA3HAYCHHs, a MMEHHO: YIy4IIaloT KayeCTBO
Bcex NpoaykToB; CO,-5KCTPAaKT abCONIOTHO HATypajib-
HBIH 4nCTBIA PoAyKT; CO,-OKCTPaKT CTEPHMIIEH CaM U
OaKTEepUIU/CH 110 OTHOIICHUIO K MUKpOIope mpomyk-
Ta, B KOTOpBIH €ro BHOCAT; CO,-5KCTPAKTBI MEPENAIOT
apoMat, BKyC M OOJIBIIMHCTBO IOJE3HBIX JIEUeOHO-TIPO-
(HUIaKTHYECKUX CBOWCTB TPOIYKTA, M3 KOTOPOTO OHM
nosydensl; 13 CO,-3KCTPAKTOB JIETKO M OBICTPO TOIY-
YalOTCsl Pa3IMYHbIC KOMIIO3MLIUH, YBEIMYHMBAIOLINE ac-
COPTHMEHT TIPOM3BOUMON MPOAYKIUU; CPOK XPAHEHHS
CO,-okerpakros mo TJI 3 rona; CO,-3KCTpakThl cozep-
JKaT MacCy HPHPOIHBIX KOHCEPBAHTOB M AHTHOKCH/AH-
TOB, KOTOPBIE TOMOTAIOT COXPAHHUTH JF000I MPOIYKT.

OcnoBupiM f1ocToMHCTBOM CO,-OKCTpaKkTa SBIISET-
Csl €ro BBICOKAsl KOHLIEHTpAIMsl U COAIaHCUPOBAHHOCTD
KOMITOHEHTOB, COOTBETCTBYIOIIAsI TOMY BHIY CBHIPBS, W3
KOTOPOTO MOJyUYeH IKCTPAKT, OOraThlii apoMart, OYHIICH-
HBII OT NMOCTOPOHHMX MPHMECEH, a IIaBHOE JINIICHHBII
TOrO HeraTHBa, KOUM IPSHOCTH CAOOPEHbI B HEOTPaHHU-
4yeHHOM KonmuecTBe. Vcmonp3oBanme CO2-3KCTpakToB

IMO3BOJIACT UCKIIHOYUTH NMPUMEHEHHUE CYXHUX IIPSAHO-apo-
MaTHYECKUX BEIIECTB M AT BO3MOXKHOCTH MOIYYHTHh
MPOU3BOJIUMBIA TPOMYKT OJHOPOJHOW KOHCUCTCHLIUU
0e3 BKpaIuICHUH CYyXHX MPSHOCTEH.

V4uThIBas BBIICH3IOKEHHOE, MBI TIOCTABUIIH TIepeN
coboit nenb — noiyuuts Takue CO,-dKCTPaKThI, KOTO-
pble MOXKHO OBUIO OBbI UCIIOJNB30BATh IIPH IPOU3BOJICTBE
pacTHTENBPHOTO Macia, obecrednBasi MPOU3BOACTBO TO-
TOBOTO TNPOAYKTa ¢ 0oJiee MPOIOJDKUTEIBHBIM CPOKOM
XpaHeHHUs], YIyqIIeHHBIMH MHUTAaTeIbHBIMH CBOHCTBAMH,
oboraiéHHble BATAMUHAMH ¥ IMEFOLINE PHSTHBIA BKyC
u apomat. JlanpHeimre uccienoBaHUS B 3TOW 00NacTH
OynyT npoBoauthest Ha npeanpustun OO0 «I'pymaHT»
(Bemukuit HoBropon), koTopoe 3aHUMAETCS MTPOU3BOJ-
ctBoM CO,-5KCTPAKTOB M3 PACTEHUH, NPOU3PACTAIONINX
B HoBropozckoii obmacTtu, 1 Ha Kadeape TeXHOIOTHH Tie-
pepaboTKu CenbCKOXO3SHCTBEHHOW MPOAYKINH IO Py-
xoBozcTBoM mpodeccopa [mymenko JL.®. (http://www.
famous-scientists.ru/329/).
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Iens uccienoBaHMs: CHU)KEHHUE IIIyMa HA MECTHOCTH
OT CaMOJIETOB OTEUECTBEHHOTO MPOHM3BOACTBA 3a CUET
WCIIOJIBG30BAaHMS IPUHIUITNAIBHO HOBBIX 3BYKOIIOIJIOIIA-
tormx koHeTpyKuuid (3I1K), koTopsie OynyT ycraHaBim-
BaThCS B PAa3IMYHBIX YacTSIX MX CHIOBBIX yCTaHOBOK M
MOTOTOHJIOI.

AKTyaJbHOCTh: MHOrOCIOMHbIe KomnosuTHele 3I1IK
C HEMEeTAJUTMYECKUMH COTOBBIMH 3aIlOJHUTENEMH HMe-
FOT HOBBIICHHYIO 3P ()EKTUBHOCTH U HKCIUTYyaTAIIHOHHYIO
HaJIeXKHOCTh, COXPAHAIOILYIOCS B TEUEHUH JIUTEILHOTO
BpPEMEHH.

OHIIII «TexHomorus ABIAETCS BEAYIIUM MIPEATPU-
STHEM OTPACciIH MO pa3paboTKe TEXHOJIOTHH M M3TOTOB-
JIEHUIO PA3MYHBIX COTOBBIX 3aMONHHUTENEH Ha OCHOBE
MOJIMMEPHBIX OyMar M CTeJIOTKaHeH. JTO MO3BOJISICT Iie-
JIEHAMpPaBIEHHO N3MEHSTh Pa3Mephl U popMy sueek, Be-
COBBIC ¥ TIPOYHOCTHBIE XapaKTePUCTHKHU, TabapyUThI COTO-
GJIOKOB U COTOIAHENEH, UTO OUEHBb BAXKHO MPHU CO3JaHUM
311K BTOpOro noKoneHusl.

[IaTHaguate net Ha3ax s KoMOuHMpoBaHHBIX 311K
MEpBOTrO MOKOJICHUST (METa/UTMUeCKHe OOIIMBKH, ORWNH
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