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Otxompl  oOoramieHUs KAMEHHBIX YT  rasupuIMpyrOTCs  OpU
uHTeHCHBHOCTSIX ~800—1000 Br/cm?,

[Mombupas ~ WHTCHCHBHOCTH  HM3JIYUYCHHUS  MOXKHO  YOPaBJIATH
COOTHOLICHHEM KOMIIOHGHTOB CHHra3za ¥ CKOPOCTBIO Ta3U(HKALUH.
[MpuMeHeHHe HWCTOYHMKOB CBETa OTHOCHTENBHO MAJIOW  MOIHOCTH
MO3BOJISIET MPOU3BOAUTH A(PPEKTUBHYIO KOHBEPCHUIO YIJICBOJOPOIOB B
roprounii ra3. [lpuMeHeHme C(POKYCHPOBAaHHOTO COJHEYHOTO CBETa B
KayeCcTBe MCTOYHHMKA HHEPTUM TO3BOJSIET B MEPCIEKTHUBE CO3MaTh
3¢ PEKTUBHBIH U JCUIEBbIH METO/] YTUIN3AIMU TPOMBIIUICHHBIX OTXO/I0B.

Paboma ewinonnena 6 pamxax npoexma BHUY-UIIIDBII-184/2018
npoSpammul nosvlenue KoHKypenmocnocoornocmu TITY.
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The global increase in energy consumption in the world, as well as the
rise in energy prices over the past few years, exacerbated the need for the
use of alternative fuels. A widely recognized trend in the recent years is the
increasing use of combustible industrial wastes and low-grade fuels in
power engineering. This gives the new fuel sources, and also allows an
utilization of the waste that has been accumulated over many years.

In this paper, we propose the way of conversion of the combustible
coal enrichment waste and oil processing waste to syngas with a powerful
beam of the continuous wave light. This produces with low expenses a fuel-
air mixture with a sufficiently high concentration of the combustible
components (CO, H2, and CH4).

Analysis of the gas mixture composition inside the working volume of
the experimental setup show that, depending on the type of the initial fuel,
the increase of the light intensity leads to the non-uniform growth of the
concentration of carbon monoxide (up to 6000-20000 ppm), nitrogen oxides
(up to 20-80 ppm), hydrogen ( up to 1000 ppm) and sulfur dioxide (up to
100 ppm). We have used the filter cakes of the fiery coal (ash content up to
55%), brown coals and peat from the West Siberia deposits as an initial
fuel. Conversion occurs at atmospheric pressure and relatively low average
temperatures in the reactor volume. An effective gasification of peat and
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brown coal begins at light intensities like 20-30 W/cm? The coal
enrichment wastes were gasified at intensities of ~ 800-1000 W/cm?.

Choosing the intensity of laser radiation, we can control the ratio of the
components of the syngas and the gasification rate. The use of light sources
of relatively low power allows for an efficient conversion of hydrocarbons
into combustible gases. The use of focused sunlight as an energy source
makes possible the creation of an efficient and cheap method for recycling
industrial waste.

The work was performed within the framework of the strategic plan for
the development of National Research Tomsk Polytechnic University as one
of the world-leading universities (project VIU-ISHFVP-184/2018).

OnpejesieHUe TOYKH MAaKCUMaJIbHOHW MOILHOCTH
COJIHEYHOM 6aTapeu aJiIrOPUTMOM POSl YACTHI]

C.I'. O6yxoB, U.A. Ubparum

Hayuonanvrwiii uccnedosamenvckutl Tomckutl noaumexHu4eckul
VHUBEpCUmem

B peanpHBIX yCIOBHSX OJKCIUTyaTallid COJIHEUHBIE OaTapeun
(OTOINEKTPUUCCKUX CTAaHIUH, OCOOCHHO OONBIOION IUTOMANH, YacTo
paboTaT B YCIOBHSIX YACTHYHOTO 3aTCHEHWS, BBI3BAHHBIX HAJICTEBIINM
007aKOM, TEHBIO OT JEpeBbeB W Omm3nmexkammx 3maHudl u T.1. [pm
YaCTUYHOM  3aTCHCHWH  CONHEYHOW  OaTapenm ee  BOJBT-BaTTHas
XapaKTepUCTHKAa HCKAXAeTCs W MpHoOpeTaeT CIIOKHYH QopMmy ¢
HECKOJIbKUMU JIOKAJTbHBIMUA SKCTPEMYMaMH, YTO 3HAUYMTEIHHO YCIIOXKHSET
3aa4y ONpEeNeeHus TJI00aNbHOH TOYKM MAaKCUMAIbHOH MOIIHOCTH
conHeyHoU OaTtapen. CTaHAapTHBIE METO/BI MTOUCKA TOYKH MaKCUMalbHOU
MOIIIHOCTH, KOTOPbIE MPHUMEHSIOTCS B KOHTPOJUIEpax (OTOAIEKTPUIECKUX
CTaHIWH, He 00eCHeYnBAIOT HAAEKHOTO OTCICKMUBAHHS TJI00ATBHOTO
9KCTpEMyMa  BOJIBT-BATTHOW  XapaKTEPUCTHUKH, UYTO TPUBOAMT K
YBEJIMUYEHHUIO OTEPh U CHUKEHHUIO POU3BOAUTEIBLHOCTHU 3JIEKTPOCTAHLIU Y.

B nmanHOW paboTe mpemyaraeTcst HCIIONB30BATH [UIS OMpPEICICHUS
TOYKH MaKCHMAaJIbHOW MOITHOCTH COJHEYHBIX OaTtapeli, paboraromux B
YCIIOBUSIX YaCTUYHOT'O 3aTE€HEHUsI, IBOJIOLMOHHBINA aJrOpPUTM POsl YacCTHIL,
JIOCTOMHCTBAMHM KOTOPOTO SIBJISIFOTCSL MPOCTOTA, YHHUBEPCAJIbHOCTh U
BEICOKOE OBICTpOJICHCTBHE.

B crarbe mpencTaBieHbl pPe3yJbTATHl aHANIHM3a HOHEPTETHUECKUX
XapaKTePUCTHK COHEYHBIX OaTapeid, paboTaroImMX B YCIOBUAX YaCTUIHOTO
3aTeHeHus. [IpuBeneHO KpaTKoe ONKMCAHHWE QJITOpUTMa pOs YacTHII,





