Dueprerrka. V3. BeiciL yuel. 3aBeeHui u sHepr. oobeaquaenuii CHI. T. 60, Ne 2 (2017), c. 147-158
Energetika. Proc. CIS Higher Educ. Inst. and Power Eng. Assoc. V. 60, No 2 (2017), pp. 147-158 147

DOI: 10.21122/1029-7448-2017-60-2-147-158
VK 662.8.053.33; 662.8.053.2

TBepaoe TOMIUBO U3 YII€BOIOPOACOAEPKAIIMX,
JAPeBECHBIX H CeJIbCKOX035IHCTBEHHBIX 0TX0/10B
I JIOKAJBHBIX CHCTEM TeIJI0CHAOKeHU S

b. M. XpyCTa.HeBl), A. H. Ilexora”

1)Benopyccwﬂ?l HaIlMOHAJBHBIN TeXHUYeckuil yHuBepcuteT (MuHCK, Pecrry6mmka Berxapycs)

© Benopycckuii HallMOHANIBHBIN TEXHUYECKUH yHUBepcuTeT, 2017
Belarusian National Technical University, 2017

Pedepar. B Benapycu nedrenepepabarpBalomyM 1 HE(GTEAOOBIBAIOIINM OTPACIISIM YACISACTCS
npucTanbHoe BHUMaHue. Ha (oHe akTHMBHOro coXpaHEHUst ypoBHS mepepaboTKH M 00bEMOB JO-
ObuK HeTH B HaIell pecnyOauke U cTpaHax EBpa3suiicKoro 3KOHOMHYECKOTO COI03a MPOUCXOIUT
ycroitunBoe 0Opa3oBaHUE YITIEBOLOPOACOACPIKAIINX OTXOIOB, IOITOMY HX IepepaboTka — aKTy-
apHasl 3a/1a4a, CI0COOHAs ITOBBICUTH KOHKYPEHTOCIIOCOOHOCTE IPOU3BOAICTBA, a MX (P PEeKTHBHOE
HCHOJIb30BAaHUE OTHOCHUTCS K Ba)KHBIM SKOHOMHYECKUM M SKOJIOTMYECKHMM 3aJayaM Il MHOTHX
crpad. Haubosnee 5KOHOMHYECKH ONpPaBIAHHBIM CIIOCOOOM HCIIOJIb30BaHHS YIIIEBOZOPOICOALP-
XKaIMX OTXOZOB SABIETCS MX IepepaboTKa B SHEPropecypchl. B 1aHHOM cityuae MOXKHO IOTYy4YHTh
3HAYUTEIbHBIH SHEPreTHIeCKUil 1 SKOHOMHYIECKUH S PEKT 0T COBMECTHOTO HCIOIB30BaHUS yIyIe-
BOZOPOACOAEPIKAIINX, IPEBECHBIX, CEIBCKOXO3SHCTBEHHBIX U MHBIX TOPIOYHX OTXOMOB, YIydIIUB
IPH 3TOM SKOJIOIMYECKYI0 OOCTAaHOBKY B MECTax CKIAAMPOBAHMS OTXONOB M CO3[aBas TBEPIOC
TOIUIMBO C HEOOXOAMMBIMU 3HEPreTHYeCKUMH M (DH3MKO-XMMHYECKMMH cBoWcTBamu. Kommekc-
HOE peIIeHHe NpoOiIeMbl nepepaboTKH OTXOIOB IO3BOJISICT MCHOJIB30BaTh MHOTHE HE HAIIE/IINe
MIPUMEHEHHsI B IPYTHX TEXHOJOTUSIX OTXOBI B KaUeCTBE YHEPIOPECYPCOB, IIPOU3BOIUTE aJIbTepPHA-
THUBHOE MHOTOKOMIIOHEHTHOE TOIUIMBO C COCTaBOM, 0OECIEUHBAIOLINM SKOJIOTHYECKHE U SHEpre-
THYECKHe TpeOOBaHHs Ul JIOKAIBHBIX CHCTEM TeruiocHabxkeHus. Kpome Toro, BHeOpeHHE Takoi
TEXHOJIOTHH CZEaeT BO3MOKHBIM COKpAIIICHHE SHEPro3arpar NperpHATHI Pa3IMuHOI0 Ha3HAYeHus,
HOTPEOISIOIIMX TOIUTMBO, YBEIHYHUT JIOJIF0 MECTHBIX BHJIOB TOILINBA B SHEPIeTUYECKOM GajaHce KOH-
KPETHOTO PeruoHa.
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Abstract. In Belarus oil refining and oil producing industries are paid close attention. On the
background of the active maintaining the level of oil processing and volume of oil extraction
in our country and in the countries of the Eurasian Economic Union there is a steady formation
of hydrocarbon-containing waste; therefore recycling of the latter is an urgent task to improve
the competitiveness of production. The most cost-effective way of using hydrocarbon waste is the
conversion of it into power resources. In this case it is possible to obtain significant power-saving
and economic effect of the combined use of a hydrocarbon, wood, agricultural and other combus-
tible waste, meanwhile improving the ecological situation at the sites of waste storage and creating
a solid fuel with the necessary energy and specified physical-and-chemical properties. A compre-
hensive solution of a recycling problem makes it possible to use as energy resources a lot of waste
that has not found application in other technologies, to produce alternative multi-component fuel
which structure meets environmental and energy requirement for local heating systems. In addi-
tion, the implementation of such technology will make it possible to reduce power consumption
of enterprises of various kinds that consume fuel and will also increase the share of local fuels in
the energy balance of a particular region.
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B Hacrosiiiee BpeMsi OCTPO CTOMT 3ajiada IKOJOIMYecKoil Oe30macHOCTH U
OEpeKHOIO OTHOIIEHMS K MPHPOJE, W B TEPBYIO Ouepelb K HCIOIb30BAaHHIO
HeTecoaepKalINX PECypcoB, UMEIOIINX OrPOMHOE 3HAU€HHE B CHCTEME KU3-
HeoOecrieueHns.. PyKOBOJICTBO CTpaHbl MPHUCTAIbHOE BHUMAHUE YAEISiET Hed-
TenepepadaThiBalOIIUM U HedTenoObBatoMM oTpacisM. Ha ¢oHe akTHBHO-
0 COXpaHEHHs ypOBHS ImepepaboTku u 00bemMoB noObuM HedTH B bemapycu
U cTpaHax EBpa3uiickoro 3KOHOMUYECKOTO COK3a MPOUCXOAUT YCTOWYUBOE
o0Opa3oBaHHEe YTIEBOAOPOACOACPKALIMX OTXOZOB, MPU ITOM HYKHO HMETh B
BUAY, 4TO cepa 00pa3oBaHUsl TAKUX OTXOZOB OUCHb BEJIMKA U HE OrpaHHUYMBa-
€TCsl TOJIBKO YNOMSHYTHIMU oTpacisiMu. IlosTomy mepepaboTtka Hedreconep-
xKamux (yriIeBoJOPOCOASPIKAIINX) OTXOA0B — OJIH U3 aKTyaJlbHBIX BOIIPOCOB,
CMOCOOHBIX TOBBICUTh KOHKYPEHTOCIIOCOOHOCTH IMPOW3BOACTBA, a HX 3(dek-
TUBHOE HCIIOJb30BAHUE OTHOCHUTCS K B)XKHBIM SKOHOMUYECKHM M 3KOJIOTHYe-
CKHUM 3aaa4aM IJid MHOTUX CTpaH.

C 1enpo COKpaIIeHUs] HETaTUBHOTO BO3JEHCTBHS OTXOIOB Ha OKPY>KAIOLIYIO
CpeAy U YAyYIIEeHHs 3HEpropecypcoodecredeHus] SKOHOMUKH He0OXOAUMO Co-
3[aHHE PecypcocOeperaroinx, KOJOTHUSCKH YUCTBIX TEXHOJIOTHH, a Ha HX
OCHOBE — MPOU3BOJICTB 110 NepepadoTKe 00pa3yIOMIKXCs OTXOIOB sl TMOJIyde-
HUSI COPTOBBIX TOBAPHBIX MPOAYKTOB. Pa3nuuHbli nuama3oH cOCTaBOB 00pasy-
IOIUXCSI OTXOOB TPeOyeT pa3pabOTKH SKOHOMHUYECKH IIeIeCO00pa3HBIX M IKO-
Jorudeckd 3Q(EeKTUBHBIX TEXHOJIOTWH ISl PEeLIeHUs] MPOOIEeMbl UX KOMILJIEKC-
HOTO HCHonb30BaHusA. [Ipu 3TOM CHOXHOCTH paccMarpuBaeMOd MPOOIEMBI
00yCJIOBIMBAETCS IPOTUBOPEUUSIMU MEXAY BO3PACTAOLIMM OObEMOM IIPOMBIILI-
JICHHBIX OTXOJOB MPOU3BOACTBA M MaN03(p()EeKTUBHBIMHA WK «HETIONHEMHBIMI)
[0 CTOUMOCTH U CPOKaM OKYIIA€MOCTH TEXHOJIOTHUSMHU.

[lepepaboTka yIrieBoJOpOACOAEPKAIINX OTXOIOB 3aTPyJHEHA X COCTABOM,
B OCHOBHOM TMPEJCTAaBICHHBIM CMECSIMH, HACHIIIEHHBIMHU YIJTIEBOJOPOACOAED-
KAIUMH COEIMHEHHSMH, U3 KOTOPBIX COCTOSAT HE(PTENPOLYKTHI, a B OTXO-
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Jax MPHUCYTCTBYIOT MEXaHHYECKHE IPUMECH U BOJA B PA3IMYHOM COCTOSHUM.
IIpu 3TOM OHM 007aaI0T 3HAYUTENBHBIM YHEPIETUIECKUM ITOTEHIIMAIOM BCIIEN-
CTBHE BBICOKOTO cozepkanus yriepona (86—88 %) u Bogopona (10-14 %).

OpHUM U3 SKOHOMHUYECKH ONPAaBAAHHBIX CIIOCOOOB HCIIOIB30BAHUS YITIEBO-
JIOPOACONEPIKALINX OTXOIOB SBJISIETCS, 10 MHEHHIO aBTOPOB, MX IepepadoTka
B SHepropecypchbl. IMeHHO 1Mo3TOMY B HOCJIEIHHUE TOABI HAPSAY C IPUPOTHBIMH
BUAAMHU TOIUIMBA HAXOAST NMPHUMEHEHHE MCKYCCTBEHHBIE €rO BHUIbI, NOJTy4EHHE
KOTOPBIX CBSI3aHO C I€pepabOTKONl HAKOIUIEHHBIX M OOPa3yIOIIMXCS OTXOIOB
(HedrecomepkaluX, CENbCKOXO3AWCTBEHHBIX, APEBECHBIX, YTONBHBIX, TOPQs-
HBIX U T. II.). Tako# moaxon mo3BoisieT 3(h()EeKTUBHO pemnaTh MpoOiIeMbl 3KOHO-
MHUHM TPaJULHOHHBIX BHIOB 3HEPrOpPECypCcOB M YBEIUYMBATH OO0 MECTHBIX
BUJIOB TOILIKBA, UCIIONB3YS UMEIOIIecs TPOU3BOICTBEHHBIE OTXO/bI, 00pa3yto-
myecs B NPOLEcCe XO3SHCTBEHHO-KOHOMHUYECKOH NESTEIBHOCTH Pa3IHYHBIX
NpEANPUATUH.

OOmias knaccupuKams HCKYCCTBEHHBIX BWJIOB TOIUIMBA MpEACTaBICHA
Ha puc. 1.
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v v v :

KOMMyHaJ'H;HO- JKusneobecreuenue FasoreHepaTopHme TonnmuBocxkwuratonme
OBITOBOE NPOMBIIIIJIEHHOT'O YCTaHOBKHU U NBUTaTCIIN YCTaHOBKH, pa60Tanmue
XO3SHUCTBO TIpOU3BOJACTBA BHYTPCHHET'O CTrOpaHus HE MECTHBIX BHIaX TOIJINBA

Puc. 1. Obmas kmaccupuKanus «ICKyCCTBEHHBIX» BHJIOB TOIUIHBA

Fig. 1. A general classification of “synthetic” fuels

Kak BuziHO 13 puc. 1, He Bce dHEPreTUYECKUe Pecypehl U He BCerna noTpeo-
JSIOTCS B UX HEMOCPENICTBEHHOM BHUie. B mocienHee Bpemsi HEKOTOPBIE BHIBI
TOIUTMBA, MPEKJC YeM IMOCTYNHUTh K MOTPEOUTENI0, TIOABEPraroTCs «obmaropa-
XKUBaHHIO» (00OoTaIeHuo), nepepaboTke u npeodpazoBanuio. Hampumep, ¢ pas-
BUTHEM HayKd, TEXHHKH M TEXHOJIOTHH HapaBHE C TPAJAUIHOHHBIMH BHIAMU
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[IEYHOI'0 TOIUIMBA, TAKUMU KaK JAPOBA, I'a3, Ma3yT, B IPOMBIIJICHHON YHEPreTUKE
U B JIOKAJIBHBIX CUCTEMaX TEIUIOCHA0KECHUS aKTUBHO NMPUMEHSIOTCS Pa3InHbIC
BUJIBI IPEBECHOTO TOILUIMBA B BUJIE IIETIBI, TPAHYIIMPOBAHHOTO W OPUKETUPOBAHHO-
IO TOIUIMBA, KOTOpPBHIE MOTYT IPOU3BOAMUTHCS U3 PA3HBIX OTXOAOB CEJILCKOXO3SIH-
CTBEHHOTO W JIepeBOIepepadaThIBAOIIETO MPOU3BOCTBA, JIECO3arOTOBOK, PEBEC-
HO-KYCTapHUKOBOM PacCTUTEIBHOCTH, HE HAICAIINX TEXHOJIOTHYECKOrO MpUMe-
HEHUS TI0 Pa3TUYHBIM TMpHUYWHAM (OKWCJICHHE, W3MECHCHHE BHEIIHETO BHA,
3aCOpPEHNE MEXaHHYECKUMHU IPUMECSIMHU, HEPTETIPOAYKTAMH H T. T.).

OcCHOBHasT KOHIIEMIIMS TIPEIaraeMoro HCIIONb30BaHMs HedTecoaepKaimx
OTXOJIOB 3aKJIF0YAEeTCs B TOOABICHWN B COCTAB TOILIMBA OMPEACIICHHON YKOJIOTH-
yecku 0€30MacHOM MPOMOPIHU YIIICBOIOPOACOACPKAIIUX OTXOAOB MPH IIPOHU3-
BOJCTBE COPTOBOIO TBEPAOrO TOIUIMBA HA OCHOBE APEBECHO-PACTUTEIHLHOTO
CBIPBSI, BCIEICTBUE YEro JIOCTHTACTCS YBEIMYCHHE MPUEMIIEMBIX W HEOOXOIu-
MBIX SHEPTEeTUYECKHX IMOKA3aTeIe TeIUIOTh CrOpaHus, MPU KOTOPHIX MOTpeOu-
TENhCKUE XapPaKTEPUCTHKHU TOIUIMBA COOTBETCTBYIOT TPEOOBAaHUSAM CTaHIAPTOB.
Bonee toro, paspaboTaHHbIE TEXHOJOTHYECKHE PEIICHUS MO3BOIISIOT MPHU IPO-
W3BOACTBE TBEPIOTO TOIUIMBA MPHUMEHSTH YTIEBOMOPOACOACPIKAIINE OTXObI
B Ka4eCTBE TUAPOPOOU3aTOpa, a BI3KUE OTXOJbI ITOM TPYIIILI — B KAYSCTBE CBSI-
3yIOIIEero KoMIoHeHTa. K ToMy ke B cocTaBe TOILTUBA MOTYT OBITh MCITOJIB30Ba-
HbI OIMJIKU, BETOIb, (DHIIBTPYIOIIME 3JIEMEHTHI (PUIBTPOB Pa3jIMYHOrO Ha3Ha-
yeHust. [loylydeHHOE MPEeNIOKEHHBIM CIIOCOOOM TOIUIMBO HA3BaHO aBTOPAMH
TOTTUBOM TBEPABIM MHOTOKOMIOHEHTHBIM (TTM, mmu anmi. multicomponent
solid fuel - MSF) [1].

HccnenoBanns B 0003HaUEHHBIX HAIPaBIEHUSAX NIPOBEACHHI B bemopycckom
HAI[MOHAIFHOM TEXHUYECKOM YHUBepcHuTeTe Kadeapamu «TermorazocHadxeHue
U BeHTWIAUUsS» U «[IpombliiieHHas TernosHepreTuka». OIHUM U3 pe3yabTaToB
ABIISIETCS pa3paboTKa TEXHOJIOTHH MPOU3BOJCTBA TBEPIOTO TOIUIMBA HA OCHOBE
CMECH JIPEBECHBIX HJIM CEIbCKOXO3SHCTBEHHBIX M BI3KUX HedTecomepKainx
OTXOJIOB, TIO3BOJISIONICH MPUMEHSITh €ro 0e3 MepeoOopyAOBaHUs B JIOKATBHBIX
CHCTeMax TeIJIOCHAOXeHUs, paboTaromux Ha TBepaoM ToruuBe. llomydeHnHoe
TTM obecnieunBaeT MOTHOE CKUTAHUE MCTIONB3YEMBIX B HEM TOPIOYHX MaTEepH-
aJOB C BBIICTICHUEM 3aJaHHBIX TCIUIOTEXHUYECKUX XapaKTEPUCTHUK, MPU STOM
OHO YAOBJIETBOPSCT TPeOOBAHUSAM TPAHCIIOPTUPOBKH U XPAaHEHUS, 00ECIICUnBas
COXpaHEHHE CBOWCTB U Ka4eCTBEHHBIX XapaKTEPUCTUK TOProYeH Macchl [2].

B ocHoBe uccnenoBanuii — TpaHCQOPMUPOBAHUE TOJXOIOB, U3YUCHUE 3aKO-
HOMEPHOCTEH MPOLIECCOB U YCOBEPIICHCTBOBAHUE TEXHOJIOTHYECKUX CXEM IPO-
M3BOJICTBA TBEPAOTO TOIUIMBA METOAOM BIIAYKHOTO OPHKETHPOBAHUS Pa3TUIHBIX
MHOTOKOMITIOHEHTHBIX COCTaBOB. Hampumep, onpeneneHsl ONTHMaJIbHbBIE Mapa-
METpBI TIpoIecca OPUKETUPOBAHUS CMECHU JIPEBECHBIX OTXOA0B U He(PTEIIaMOB,
YCTAHOBJICHO M HAalJICHO YPaBHEHUE PErPECCHUU, MO3BOJISIIOICE NMPU MOTYUYECHUU
pa3pabOTaHHOTO TOILIMBA OMPEACIATH MPOW3BOMUTEIHHOCTH mpecca mpu (hop-
MOBaHHUU OPUKETOB B JHMANa30He U3MEHEHHS BIQKHOCTH MPECCYEeMON CMECH OT
30 mo 50 %. Tak, oHa JOCTHUTraeT MaKCUMAIbHOTO 3HAYECHUS IMPHU BIKHOCTH
bopmyemoii cmecu (43,4 +0,9) % B nuanasoHe W3MEHEHHUS 10U He(TEIIaMOB
or 10 no 30 %.

Texnonorus mnomydenus TTM 0Oasupyercs Ha OpPHUKETHPOBAHHU OTXOZIOB
C UCTIOJNB30BaHUEM B Ka9eCTBE OCHOBHOTO KOMITOHEHTA CBHITyYHUX OTXOAOB OHO-
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Macchl (APEBECHBIX, CENbCKOXO3SHCTBEHHBIX, JECO3arOTOBUTENBHBIX OTXOJOB,
JIUTHYHA, CAlpomeNs W T.1.) WIA HEKOHAWIMOHHBIX TOPIOYHX MHHEPATbHBIX
pecypcoB (yrst, Topda H T. 1I.), KOTOPEIE CMEITHUBAIOTCS CO CBSI3YIOIIMM KOMIIO-
HEeHTOM. B KadecTBe CBS3YIOIIEr0 KOMIIOHEHTa MPEAJIAaraeTcs HCIIONb30BaTh
MPEUMYIIIECTBEHHO BS3KHE OTXOIbI HE(TEHPOMYKTOB (HEe(TemuiaMel, oTpado-
TaHHBIC HEPTEIPOIYKTHI, JOHHBIC OTJIOKECHUS Ma3yTHBIX PE3epBYyapoB U T. II.).
OpHako B ciryyae MX OTCYTCTBHS (OKOHYAHHS) B MIPOIECCE MPOU3BOACTBA TOT K€
3¢ deKT COCAMHEHUS YaCTHI[ CHITyYHX OTXOAOB Ha OMHCHIBAEMOW YCTaHOBKE
JIOCTHTAETCS 3a CYET MPUMEHEHHsI MHBIX CBS3YIOIIUX JA00aBOK (MHHEPAIbHBIX,
MTOJTUMEPHBIX | TIP.), B TOM YHCIIE U3 OTXOJOB.

Pa3paboranHas ¥ 3aIaT€HTOBAHHAS TEXHOJOTHMS M COCTAaBBI TOIIMBA [3—5]
MO3BOIISIIOT OpuKeTHpoBaTh TTM ¢ mpuMeHeHHEM pa3IHYHBIX TPOMBIIUICHHBIX,
CeNBbCKOXO3SMCTBEHHEBIX, JIEpeBO00Pa0ATHIBAIONINX OTXOO0B B ONTHMAIBHBIX CO-
oTHomIeHusX. Tak, momydenue TTM ¢ uCHonp30BaHHEM OTXOAOB JepeBooOpabda-
THIBAIOIIEH TPOMBIIIICHHOCTH (OMIJIKH, CTPYXKK4, TBUIb) JaeT BO3MOXHOCTh
B Ka4eCTBE HAIOJHUTENEH 100aBIsATh YroIbHYIO NUTh U TOp(. [lomonmHnTenEHO
B Ka4yecTBE apMHPYIOIIETO BOJOKHA JIOMYCKAETCS HCIOIb30BaHHE W3MENbYeH-
HOW BETOIIN, BOJOKHUCTBIX COPOCHTOB, HACHICHHBIX HE(QTENPOIyKTaMu, yTH-
TU3aus KOTOPBIX B JIPYTHX TEXHOJOTHAX KpailiHe 3aTpyaHeHa. llpu atom He
HUCKIIIOYAa€TCd BO3MOXHOCTL IMPUMEHCHUA B KAa4CCTBC HaIlOJTHUTEEeN WM OC-
HOBHOI'O KOMIIOH€HTA pa3JIMYHBIX OTXOJ0B CEIbCKOXO03I1CTBEHHOTO Impous-
BOJICTBA, UMEIOIIHNX OPHKETHPYEMYIO0 BOJIOKHUCTYIO CTPYKTypy (coioma, u3-
MeJTbUeHHBIE CTEOIN PACTEHHA W TUCTBBI, OTXO/BI TbHA U IIEPCTH, KO)KEBEHHBIE
OTXOJIbI U Ap.).

B kauecTBe WILTFOCTpaIy Ha pUC. 2 CXEMATUYHO NpHBEACHA WH(MOpPMAIHS,
JTAroIasi MpeJICTaBIeHne 00 OCHOBHOM KOMITIEKCE TEXHOJIOTHYECKOTO 000pymo-
BaHMS OIBITHO-TIPOMBIIIJICHHOW YCTAaHOBKH, KOTOPOE IMO3BOJIAET 00ECHeynBaTh
TEXHOJOrnYecKkui npouecc nonydenus TTM, BKIIIOUarOIuil CIEAYIOIIUE ITAIBI:
MOATOTOBKY 0TX0m0B, n3Mensaenue (0,1-5,0 mm), mozupoBanue u nmepemernivBa-
HUC KOMIIOHCHTOB, NPECCOBAHUEC MACChI, CYIIIKY B €CTCCTBCHHBIX YCJIOBUAX WA
CYLIHJIBHOM Kamepe.

Pabora ycTaHOBKH BBITTONHACTCS B TAKOW TOCIEIOBATEIILHOCTH: TPEABAPU-
TEJNBHO TOATOTOBJICHHAS CMECh U3 PACXOIHOTO OyHKepa-CMECHUTENsl MOCTYMaeT
B IIIHEKOBBIH TIPECC, IIe YIUIOTHSAETCS, 3aTEM MepeMeIIaeTcs yepe3 KOHNIECKYI0
(dhopmytomIyo Hacagky ITHEKOBOTO Ipecca npu nasinenuu 20 Mlla ¢ obpasosa-
HUEM BHYTPEHHEr0 CKBO3ZHOTO IPOIOJIBHOTO OTBEPCTHS B GOpMyeMOM OpHKeTe.
Jia moixydeHnss MHOTOKOMIIOHEHTHOTO TOIUTMBA C ONTUMAJIbHBIMH DKOJIOTHYe-
CKUMH BBIOPOCAMH TIPU €r0 CHKUTAHUKM HEOOXOANMO COONIONATh CIEIYIOIUE CO-
OTHOUICHUS HCIIOIb3YEMbIX OTXO/I0B:

e OCHOBHOE CBIPbE — YACTHIIBI Pa3MEPOM 0 5 MM (OTXOIBI 1epeBooOpadoT-
KH, CEIbCKOX03SMCTBEHHBIE OTXO/IBI U T. 11.) — He MeHee 70 % (momyckaeTcs mpu-
CYTCTBHE MEJIKUX YacTHIl pasMepoM a0 10 MM, o6beMoM He Oomnee 20 %);

e CBSA3YIOLIEE CHIPhE B BHUJAE YIIEBOJOPOACOACPIKAIIMX BS3KHX OTXOIOB
(HedTenutambl, 0TpaboTaHHbIE HE()TEIPOLYKTHI, JOHHBIC OTIOKEHHUS HedTeMma-
3yTHBIX PE3epByapoB U T. 11.) — He Ooiee 30 %;
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e 100aBKU (TIpH HEOOXOAMMOCTH) — IPOMACIECHHAs BETOIIh WM COpOCH-
ThI, HACBIIICHHBIE HE(TEIPOAYKTAMHU (MaTepuan copOeHTa — Topd, MOX, JIHI-
HHH U T. 11.) — He 6onee 5 % [6].

TpchnopTeV
Kenesoorenyrens

OTX0/1bl,: HACBIIICHHBIC | OTX01bI He()TCHPOAYKTOB |
HEGTEAPOAYKTAMHE

/

ctpoiictBo OI' — /H\
He(TEOTXOI0B
CopTupoBarteis @
Terutoreneparop
OTXOIOB / \ A
g -h |
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i OT/IEITUTEND
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TIpuemnbrii T — =
GyHKep mpecca —
% ABTOpE3Ka

. Hasec st cymikn 6pukeToB
BpUKETHPOBOYHBIiA M —_-
B TEIJIOE BpEMA rojia
TIpecc-3KCTpyIep it
Puc. 2. Cxema NPOMBIIIITICHHON YCTaHOBKH
IIPOU3BOACTBA TOILIUBA TBEPAOr0 MHOTOKOMIIOHEHTHOT'O

Fig. 2. The scheme of industrial plant for manufacturing multi-component solid fuel

[loaroroBieHHast cMeCh XapaKTepU3yeTcsl BIaXHOCTbIO He MeHee 42—-45 %
u jponeil HedrecomepikamyX BELIECTB B CMECH, ONPENEIIEMON B 3aBUCUMOCTH
OT UCIOJIb3YEMbIX BUIOB YIJIEBOAOPOICOAEPKAILUX OTXOIO0B, a TAKKE C YUETOM
TpeOyeMbIX TEIUIOTEXHUYECKuX cBoicTB. [Ipu HeoOXomMMocTH B YCTaHOBKE
NPUMEHSETCS] YCTPOMCTBO 3NeKTporuapasnuueckoii oopadorku (3I'0) nedre-
COZAEPIKAIINX OTXOMOB, MO3BOJISIIONIEE YMEHBLIATH COACPKaHUE CEPhl B OTXOAX,
9TO B LEJIOM JIa€T BO3MOXKHOCTb PETYIHPOBATh M OOECIIEUMBATH JOMYCTHMOE
coziepKaHue cepbl B (PU3NKO-XUMHYECKOM COCTaBe MPOU3BOIMUMOTO TOIUIMBA HA
9KOJIOTMYECKH HEOOXOANMOM YPOBHE.

BHemHuii BUI yCcTaHOBKH, MpPeoOpasyloOlIel SHEPrui0 B HMITYJIBCHI TOKa
MHUKPOCEKYHAHOM AJIUTEIBHOCTH Ul 3JIEKTPOTHIPABIMYECKONl 00paboTKH
HedTecomepKanmx OTXOA0B, MpeaAcTaBiIeH Ha puc. 3. CyIHOCTh pabOTHI 3TOTO
YCTPOMCTBAa COCTOMT B TOM, YTO BO BIIAXKHOH cpene HedTecoaepKalux OTXO-
JIOB BO3HUKAET BBICOKOE MAaBJICHHE B PE3ylbTaTe CHENHaIbHO CHOPMHPOBAH-
HOTO MMITYJIbCHOTO (MCKpPOBOTO, KHCTEBOTO) BBICOKOBOJIBTHOTO 3JIEKTPHUIECKOTO
paspsga MexAy dIEKTpoJaMHu, Yepe3 KOTOpbIe MPOMCXOAST paspsansl. Bokpyr
30HBI 00pa30BaHUs Pa3psAIOB BO3HHKAIOT CBEPXBBICOKHME THIPABIMYECKHUE [1aB-
JICHUs1, CIIOCOOHBIE COBEPIATh MOJIE3HYI0 MEXaHHUECKYI0 PaboTy U COMPOBOXK-
JIArOIUeCs] KOMIUIEKCOM (H3MUECKUX M XUMHYECKUX sBIeHHHA. B coorBeTcT-
BUH C paHee NMPOBEICHHBIMU MCCICAOBAaHUAMH JaBJICHUE ITHX Pa3psAAoB JOCTH-
raer 300 MH/M’ B paGoueii cpesie (06BIYHO B OOBOIHEHHOI CMECH HIIH BBICOKO-
BIIQYKHOM cpere).
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OTO0 IaBjIeHUE UCIONb3YEeTCA Il MEXaHMUECKOIO BO3/IEIICTBUS Ha MaTepual
IIpU €ro MOATOTOBKE, UYTO MO3BOJISIET, 33J1aBasi ONpE/e/ICHHbIEC TapaMeTphsl pas-
PSIIOB, MPOM3BOANUTH 00PabOTKY, OUMCTKY, 3MYJIbralllio, ACIMYJIbTalHIo, pas-
MOJI, pa3JeleHne U Ap. DHeprus, HeoOXoaumMas Al SIEeKTPUUECKOTo paspsija,
HaKaIllJIMBaeTcd B KOHAEHCATOpax yCTaHOBKM eMKocThio OoT 10 mo 1500 mk®.
B nmpumMeHseMoil ycTaHOBKE aMITIUTYAA yIApHON BOJHBI Ha paccTossHUK 10 MM
oT pabouero oprana gocturaetr 50-190 Mlla ¢ mmHTETHLHOCTRIO pa3psma He
6onee 200 MKc.

TIpuGopHasi manenb
ycTpoiicTa
TEeHepALHI
HMMITYJIbCHBIX
paspsioB

CuitoBoit
610K

Puc. 3. BHemHui BUA yCTaHOBKH, IPe0Opa3yIomel SHEPTHIO B UMITYJIbCHI TOKa MHKPOCEKYHIHON
JUIMTEIBHOCTH JUISl SJIEKTPOTUIPABINYECKO 00paboTKH HeTecoaepKaluX 0TX010B

Fig. 3. Outward appearance of the apparatus that convert the energy into current pulses
of microsecond duration for electrohydraulic processing of oily waste

OKCIIEpUMEHTHl Ha Pa3JIMYHBIX IOCTYMAIOMIMX Ha MepepadoTKy HedTeco-
JiepxKamux orxoaax (HedTh, HedTenuiampl, HedTeCOAESPKAIUN MIIaM OYHCT-
HBIX COOPY)KEHHH W T.II.) MOKA3alld, YTO TMPH SJIEKTPOTHIPABINIECKON 00pa-
0OTKE MHTEHCHBHO OTAECISIIOTCS PAa3sHOTO poJa BpEOHbIE MPUMECH, M TPEKIC
Bcero cepa. CepHUCTBIE COSAMHEHHS aKTHBHO YIAISIOTCS U3 00pabaThiBaeMOTO
oTxo0/a (B 3aBUCUMOCTH OT THIIA ¥ BHJa MOCTYMAIOIINX OTXOAOB) MO0 B BUE
JIETY4YUX COEIMHEHHUH — CEpOBOAOPO/A, TUOO BHIIAJAIOT B OCAJO0K, paHee Haxo-
JTUBIIMICS B BHUIE HECOPOMPYEMOro COCOUHEHUS, IOCJE 3JIEKTPOrHApaBInde-
CKOM 00pabOTKH TEpeXOo/sImero B copoupyemoe. MccmenoBanusiMu, IpoOBEICH-
HBIMU paHee APYrMMH YYEHBIMH, OTMEUEHO, YTO OoJiee aKTUBHOE CBSI3bIBAHHUE
cepbl HaOJOAaeTcsl B TOM Cllydae, €Clid B COCTaB HeTecolep Kalux OTXOIO0B
BXOJMJI ONPENENICHHbIA PEareHT, MOABEPrarolIUiC 3JIEKTPOTHUIPABINYECKON
00paboTke BMecTe ¢ Hel [7].

OtnnuueM pa3paboTaHHON TEXHOJOTHH BIAKHOTO OPUKETUPOBAHUS CMECU
OT TEXHOJIOTHH OpukeTHpoBanus, Hampumep O6pukeroB RUF, Pini Kay, mpu xo-
TOpPOW KadeCTBEHHbIC MOKa3aTeN OpUKETa JIOCTUTAIOTCS TOJBKO 3a CUET CIeKa-
HUS IMEIOIINXCS B PECCYeMOI Macce CMOJI M JIMTHUHA, SIBJISETCS TO, YTO B pas-
pabotanHO# TexHONOrMK npon3BoncTBa TTM mpecc ynaoTHSET BIXKHYIO Maccy
CcMeEcHu He(bTe)IpeBeCHI)IX OTXOIO0B IIpH OHpe}IeHeHHOﬁ BJIAXKHOCTH.

JlaHHbBIE N3MEHEHUS T€OMETPUUECKHUX Pa3MEPOB BIAXKHOTO TOIUTMBA Pa3IMYHOM
(OpMBI, CIPECCOBAHHOIO MpH BIAKHOCTH 42—45 % U 3aTeM BBICYLLIEHHOIO, Mpel-
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craBieHbl Ha puc. 4. [IpucyrcTBytomue B hopMyeMoil Macce HedTeconepKaIue
OTXOJIBI BBICTYTIAIOT B KAUECTBE CBS3YIOIETO, BBITIOIHSIOT (DYHKIIUIO CMa3KH, YTO
CHoco0CTBYeT 0€30CTaHOBOYHOMY (HENPEPHIBHOMY) MPOXOKICHUIO OpHUKETa BHYT-
pu pabouero kaHajia, 00pa30BaHHOI'O KOHUYECKOM BTYJIKOH M MaTpHLCH-(DHIBLEPOH,
MIPY STOM OHH TPHUIAIOT (POpPMyeMOH Macce IUIACTHYHOCTb, THAPO(OOHBIE CBOM-
CTBa ¥, B KOHEYHOM WTOTE, TIOBBIIIAIOT TEIUIOTY CTOPAaHUS TOTLTHBRA.

a
21 MM 18 Mm

l 90 MM

R B

17.3 Mmm

65 MM

Puc. 4. VI3menenne pazMepoB MHOTOKOMIIOHEHTHOTO TOILIMBA Pa3IUYHON (GOpMBIL:
a — BIQKHBIC OPHUKETHI; b — GPUKETHI MOCIE CYLIKH

Fig. 4. Resizing of multi-component fuel of various forms:
a — wet briquettes; b — briquettes after drying

Wsmensist Hacaaky MaTpuLbl-QHIbEphl HA YCTAHOBKE, MOXXHO MPOWU3BOIHUTH
IpaHyJUPOBAHHOE TOIUTUBO JUAMETPOM OT 14 MM, KYCKOBOE TOIUTUBO Pa3HBIX
TUIIOPa3MEPOB (KaK MPaBUIIO, OT 25 MM) B OPHKETHI Pa3InIHON (HOPMBI M THIIO-
pa3mepoB (nuameTrpom 50-120 mm) [8].

3aBHCUMOCTb NMPOU3BOJUTENBHOCTH P OT BIaskHOCTHM W ¥ J1onH HedTenua-
MOB X, COIIACHO TOJYYEHHOMY YpPaBHEHUIO PErPECCHHU, B BHJIE TOBEPXHOCTH
B TPEXMEPHOU CHCTEME KOOPIMHAT MpeJcTaBieHa Ha puc. 5 [1].

P
1
1
0,30 0,15 B
0 40Q,4E € 0,20 0.25
0 e 043 : L0230
~Z //VV

X

Puc. 5. 3aBucUMOCTb NPOU3BOAUTEIIBHOCTH P ot BiraxxHOCTH W
u 1011 Heq)TeHIJIaMOB X

Fig. 5. The dependency of performance P on the moisture content w
and on the proportion of oil sludge x
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Ha BwIxome u3 pabodero kaHana mpecca temmeparypa Opukera AT moBkima-
ercs Ha 10-15 °C, uro 0bGecrneynBaeT M ¢ 3a1acoM YIOBJIETBOPSAET TPEOOBAHUAM
noxapo0e3onacHoCTd. B To ke BpeMsi HEOONbLIOE MOBBIIICHUE TEMIIEPATYPEI
CIOCOOCTBYET YCKOPEHHUIO CYIIKH C(HOPMOBAHHBIX OPUKETOB.

BrnaxaocTs cMmecu B pa3pa0OTaHHOW yCTaHOBKE HWIPAaeT BAKHYIO PONIb U
B MEPBYIO OYEpE/b BIUSET Ha MPOU3BOJUTEIHHOCTh. Tak, MPH BIAXHOCTU Me-
Hee 30 % mpeccyemast Macca He GopMyercs Mpu padovMX MapaMeTpax mpecca.
[To mepe pocTa BIQKHOCTU CMECH ITPOU3BOIUTENBHOCTH MPECca CHavYalla pacTeT,
JIOCTHTAeT MaKCUMyMa, a 3aTeM yMeHbInaeTcs. [IpudeM mpu BIakKHOCTH Ooiee
60 % QopMyemasi Macca CTAHOBUTCSI MACTOOOPA3HOM, YTO HE MO3BOJISIET TIONY-
YaTh MOJIHOIICHHBIN YNEePKUBAIOIINH 3aJaHHYI0 OpMY OpUKET, IPUTOAHBIN IS
TPaHCTIOPTUPOBKH U CYIIKH.

MHoroo6pa3zue (HU3NKO-XUMHUYECKUX U CTPYKTYPHO-PEOJOTHYECKUX TPO-
IIECCOB, MPOTEKAIOIINX B MEPHON (POPMOBaHUS CTPYKTYpHOTO Kapkaca OpHKera,
00YCIIOBIIEHO MHOXECTBOM (DaKTOpOB. BimsHHE KaXIOro M3 HHUX OKa3bIBaeT
BO3JICHCTBUE HA MHTEHCUBHOCTbH QJr€3HOHHBIX B3aWMOJECUCTBHUM KaK BO BPEMs
MOJITOTOBKY OPUKETHON CMECH, TaK U MPH ¢ MPESCCOBAHUMU.

Cpenu 0CHOBHBIX (DaKTOPOB, OKa3bIBAIOIIUX CYIIECTBEHHOE CTPYKTypooOpa-
3yIOIIee JCHCTBHE, MPEXAC BCEro CIEAYeT YYHUTHIBATH T'PaHYIOMETPHUYCCKUMA
COCTaB, aKTHBHOCTh ITOBEPXHOCTH, BIQXHOCTh IPECCYEMBIX KOMIIOHCHTOB,
YCIIOBUSI W TPOIMOPIUN CMEIINBAaHUS KOMIIOHEHTOB, NaBJICHHE IMPECCOBAHUS.
I'panynomeTpudecKuii COCTaB OMpENeNsieTCs CyMMapHOH MOBEPXHOCTHIO COPH-
KOCHOBEHHS TPECCYEeMbIX YaCTUYEK, YUCIOM M BEIHMYWHOU ITyCTOT B CTPYKTYp-
HOM KapKace TOIUIMBA, COAEP)KAHWEM OCTPOYTONBHBIX YacCTHI], perbedoM uX
MOBEPXHOCTH U 00s13aTeNIbHBIM HATMYHEM MBUICBUAHBIX YacTuil [1].

PaboThl y4eHBIX B HANpPaBICHWH IMHPOKOTO HCIIOIB30BAHUS PAa3HOPOIHBIX
MHOTOKOMITOHEHTHBIX COCTaBOB HE MPEKPAINAIOTCSA W JOCTUTIN YPOBHS, MO3BO-
JSIIOILEro B IPOLECCEe MOATOTOBKM MHOT'OKOMIIOHEHTHBIX CMECEH OIpenessiTh
BIUSIHUE J0JM He(TelIaMOB B OpUKETe Ha MOCTPOSHHE MOJEIHM PaCIpoCcTpa-
HEHUS BBIOPOCOB IMPHU COKUTAHWW TAaKOTO TOIUIMBA W3 OJMHOYHOTO HCTOYHHKA
C LECJIbIO YCTAHOBJICHHA BCJIIMYUHBI O0JIU He(bTeIHHaMOB, KOTOpass Yy4YUTBIBACT
IKOJIOTHYECKHE TpeOOBaHUs. 3aBUCHMOCTh Oe3pa3MepHON MPHU3eMHOW KOHIICH-
Tpanuu ( OT JOJU JAPEBECHBIX OTXOIOB B OpPHKETE X JUIsi OKCHJOB a30Ta Mpe/-
craBjeHa Ha puc. 6. OcoOEHHOCTHIO Tpaduka puc. 6 SBISCTCS HATUIHE YV KPH-
BO ((X) MUHHUMyMa MaKCHMaJbHOH Oe3pa3MepHON NMPU3EMHON KOHIICHTpAIUU
BPEIHBIX BEIOPOCOB.
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Fig. 6. The dependence of dimensionless concentration ¢ for NO,
on the share of wood waste briquette x
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IIpu nonydennu TTM ¢ Hcmonb30BaHUEM HEPTECOACPIKAIIMX OTXOOB II0-
CJICITHUE BBITIONHSIOT PSJl (YHKIMIA: SBIISIOTCS CBSA3YIOIIMM KOMIIOHEHTOM IPH
MPOU3BOJICTBE 3TOTO BWJIa TOILIMBA; YBEIUYMBAIOT JI0 HEOOXOIMMOTO (3a/1aBae-
MOT0) YpPOBHS TEIUIOTEXHWYECKHE XapaKTePHCTUKH MOJIy4aeMoro TOILINBA,
a TpU BBICBIXaHWW O00ECNEeYMBalOT THUAPO(MOOHBEIME CBOHCTBAMH IIOJIy4aeMOE
TOILTUBO. Pe3ynbTaThl HccienoBaHus TUAPOPOOHBIX CBOWCTB TBEPAOTO TOILIU-
Ba IyTeM MOJHOTO TOTPYKEHUS B BOAY PA3IMYHBIX €r0 BHUIOB IPEICTABICHBI
Ha pHuc. 7.

0.9 [onxoe
, paspyueHue Bpuker u3 onmuinok
(opmst 6pukera Pini Kei

08 _ [ ToruuBo TBEpaOE
g v Touka Hayana MHOTOKOMITOHEHTHOE
§ paspyLieHust
é 0,7 dopmsl Opukera Topgobpuker
8
S 06
g

0,5

0,4

0,017 0,034/ 0,050 0,084 0,167 0,250/ 0,334 0,500‘0,667 0,833‘ 1 3 ‘ 6 ‘ 9 ‘ 12 ‘ 18| 24‘ 28 | 72 ‘ 96 | 120 | 168

BpeMﬂ BBIICPIKKHU 06pa3ua B BOJI€ C IIOJIHBIM ITOTPYKCHUEM, 1

Puc. 7. I3MmeHeHue Maccel pas3inyHbIX BUJOB TBEPIOTO TOILUIMBA,
MOTPYKEHHOT'O B BOLY

Fig. 7. The alteration of the mass of different types of submerged solid fuel

[Ipumenenne HedTecOAEpKAIUX OTXOAOB B TEXHOJOTHIX OPHUKETUPOBAHMUS
TOPIOYHNX CHITyYUX OTXOAOB B BHJIE CIPECCOBAHHBIX OPHUKETOB pPEHIAeT psiA
KOMIUTEKCHBIX 3a/1a4 (KOMOMHUPOBAaHHAsT YTHIH3ALUS PA3IMUHBIX BHIOB OTXO-
JIOB, CKJIQINPOBAHWE W TPAHCIIOPTUPOBKA MPOAYKIHK O€3 MBUICHWS U TPOIH-
BOB). HayuHass HOBU3HA JaHHOW TEXHOJOTMU COCTOUT HE TOJBKO B Pa3pabOTKe
YCTaHOBKH, TEXHOJIOTHYECKOTO MPOIIecca MPOU3BOACTBA U ONTHUMAJIBHBIX COCTa-
BOB TOIUIMBA, HO M B MOJyYEHUH MaTEMaTHYECKOW MOJENH, MO3BOJIAIOLIEH
C y4eToM (U3NKO-XHUMHUYECKOTO COCTaBa HCIOIB3yEeMbIX KOMIIOHEHTOB, OCO-
OCHHOCTEHW HHEPrOyCTaHOBKH, NPUMEHIEMON BIOCIEACTBUU IS COKATAHUSA
MIPOM3BEIEHHOTO TOILINBA, PACCUYUTATH ONTHMAIBHOE C DHEPTETHUECKOH U JKO-
JIOTUYECKON TOYeK 3pEeHHs COOTHOILIEHHE KOMIIOHEHTHOro coctaBa. CpaBHH-
TeJbHBIE JaHHBIE MO TEIUIOTE CTOPaHUs Pa3lUYHBIX BUIOB TOIJIMBA MPEJCTaB-

JIEHBI B Ta0m. 1.
Tabnuya 1
CpaBHel-me TENJI0TbI cropal-lml pa3.11n'11-n>lx BH/I0B TOIIJIMBA

Comparison of the heat of combustion of various fuels

Temnota cropanus, MJ»/kr, Ui TOIUTABA

TomuBo TBeproe Topd Bypsrit Amntpa- Hpese- Hedro Masyr
MHOIOKOMIIOHEHTHOE yroib LUT CHHA
18,0-21,0 8,0-21,0 | 19,3-31,0 34,3 12,5 42,0 40,3-41,3

BO3MOKHOCTh HCIOJB30BaHMs TOIUTUBA TBEPAOTO MHOTOKOMITOHEHTHOTO,
npousseaeHHoro mo TY BY 490319372.001-2005 «TomauBo TBEpAOE MHOIO-
KOMITOHEHTHOE», B COOTBETCTBUH C HA3HAYCHHUEM MPUTOMHOCTH IS CIKHTAHHSI
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B OBITOBBIX TOIIKaX, KOTJIAX M MPOMBIIIIEHHBIX KOTENbHBIX COINIacoBaHa ¢ MuHH-
CTEPCTBOM TIPHUPOTHBIX PECYPCOB M OXpaHBI OKpY>Karomer cpenbl Pecmyonmkn be-
napych u ['occtangaprom Pecrryonukn benapycs. Pazpaborannas nepeaBmxHas
ycranoBka mMapku YITHJIO-0,35 npomna peructpanuio B peectpe MUHIPUPOIBI
(PYII «ben HULL «3Oxonorusi») moja peecTpoBbM HOMepoM 2287.

CebecToMMOCT, TPOM3BOACTBA B COOTBETCTBUM C TEXHHUKO-DKOHOMHYE-
CKMMH XapaKTepUCTHKAMH TOJYYSHHOTO TBEPIOTo ToIuimBa «Mapku 4» ¢ uc-
MOJTE30BAHUEM CMECH He(TETPOAYKTOB OTPabOTaHHBIX W JPEBECHBIX OTXOIOB
coctaBisier 25,5 mon. CIIA. OtmyckHas 1ieHa TBEpAOTO TOILUINBA, OMPEeIICH-
Has Ha 5 % HIWKE CTOMMOCTH OJHOH TOHHBI JAPOB B MOJECHHUIE (KPYIVISK), —
31,4 non. CHIA. Okynaemocth ycTaHoBKH — 28—30 Mec. (B 3aBUCUMOCTH OT Ma-
POK BBIITyCKa€MOT'O TOIUIMBA, MPH JABYXCMEHHOM PEKUME PaldOTHl M C YUETOM
TOTO, YTO MOHTAK YCTAHOBKH IPOU3BOANUTCS B CYIIECTBYIOIIEM 3aHHH).

JononHUTENbHOE PKOHOMUYECKOE MPEUMYIIECTBO U COLUATIBHOE 3HAYCHUE
MIPOU3BOJCTBA TOIUIMBA TBEPAOrO0 MHOTOKOMIIOHEHTHOIO OMIPEIEISIIOTCS IMpHU
W3yYCHUU PBIHKA YTUIN3alUH HedTecomepkamux OTXomoB. Tak, B HacTosIIee
BpEMs Ha ATOM pbIHKE MPUHIMIHAIBLHO U3MEHSAIOTCS B3aMMOOTHOILIECHUS TMpe.-
MPUSATHA, Ha KOTOPBIX 0OPa3yroTCs OTXOJbI, C MPEANPHUATUSIMH, UX YTHIAZUPY-
IOIUMH U TIepepadaThIBAIOIINMU, BHIPAKAIOIINECS B HEOOXOAMMOCTH KOMIICH-
caluy 3arpar Ha nepepadoTKy HeTeconepKaliuX OTX0I0B.

Takum 00pa3oM, 3a CYET KOMIIEHCAIUM CTOMMOCTH TPOW3BOJICTBA TBEPIOTO
TOTUTMBA HA OCHOBE CMECH JIPEBECHO-PACTUTENHHBIX U BA3KUX HETECOMEPIKAIINX
OTXOJIOB COOCTBEHHHKOM 3THX OTXOJOB CTOMMOCTh T'OTOBOW HPOMYKIIMH MOXET
CYIIECTBEHHO YMEHBIIUTHCS WM MOJHOCTHIO KOMITeHcHpoBathes. 1Ipu atom Tom-
JIMBO C «HYJICBOI» LIEHOW MOXKET MCTIOb30BAThCSl HA COLMAIBHBIX 0ObEKTaxX B Iie-
JISIX YaCTUYHOIO COKPAILIEHH pacXo[I0B TOCYAApPCTBA Ha UX COJIEPKaHUE.

Takoe KOMIUIEKCHOE pelleHre MpoOieMbl nepepaboTKH OTXOJO0B IMO3BOJISET
MIPUMEHATh MaJIOMCIIONB3yeMbIE Pecypchl (OTXOABI), HE MOTpeOIsieMbIe B NIPY-
FUX TEXHOJIOTHSIX B KaYECTBE YHEPropecypcoB, MPOU3BOAUTH TBEPAOE TOILIUBO
C MHOTOKOMITOHEHTHBIM COCTaBOM, 00€CIIEUHNBAIOIINM SKOJIOTHUECKIE 1 dHEPTe-
THYeCKHe TpeOoBaHUS KOTeNbHOH. BHenmpenme pa3paboTaHHONH TEXHOIOTUH
1 COCTaBOB TOIUIMBA AACT BO3MOXKHOCTH COKpPAaTHTh 3HEPro3arparbl MpeAnpusi-
TUH, TOTPEOSIIOMUX TOIJIMBO B JIOKAJIBHBIX CHCTEMax TEIIOCHAOKEHUs, yBe-
JUYATH JONI0 MECTHBIX BHIOB TOINIMBA B DHEPTETHYECKOM OamaHce PerhoHa,
a TaKKe YIyYIIUTh 3KOJIOTHYECKYI0 OOCTAaHOBKY 3a CYET CHWKEHHS OOBEMOB
OTXOJ/IOB TIPOM3BOJICTBA U O0ECTIEYUTH SKOHOMHIO TIPHUPOTHBIX PECYPCOB.

BbIBO/JbI

1. HakoruteHHBIH HMCCIEAOBaTENbCKUNA W MPOM3BOACTBEHHBIH OMBIT Nepepa-
00TKM HedTecoaepKalluX OTXOJOB [OKa3bIBAET IEPCHEKTHBHOCTH JTAHHOTO
HampasieHuA. B 3ToM ciydae MOXKHO MOMYYHUTh 3HAYUTEIBHBIH SHEPTeTHYECKUMA
Y YKOHOMHUYECKHH 3P PEKT 0T COBMECTHOTO MCIIOIB30BAHMS YIIICBOIOPOICOIEP-
KaIINX, IPEBECHBIX, CEIbCKOXO3SIHCTBEHHBIX M MHBIX TOPIOYMX OTXOIOB, YIIyd-
IIUB TIPH 3TOM SKOJIOTHYECKYI0 OOCTaHOBKY B MECTax CKJIaJHPOBAHUS OTXOIOB
W co3/1aBasi TBEPAOE TOIUTUBO C HEOOXOOMMBIMH DHEPTETHYECKHMHU M (DU3HKO-
XMMUYECKHMHU CBOMCTBAMH.

2. KommiekcHoe pemeHne mpoOieMbl MepepaboTKH OTXOAOB MO3BOJISIET HC-
MOJIB30BaTh MHOTHE HE HAIEIIINE MPUMEHEHUS B IPYTUX TEXHOJIOTHAX OTXOIBI
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158 TBeproe TOIUIUBO U3 YIIEBOAOPOICOACPIKAILUX, IPEBECHBIX. . .

B Ka4eCTBE SHEPropecypcoB, NMPOM3BOJHUTH aJIbTEPHATUBHOE MHOTOKOMITOHCHT-
HOE TOIUIMBO C COCTaBOM, 00€CHEUNBAIONINM KOJIOTHIECKNE M SHEPreTHIECKUe
TpeOOBaHUs IS JIOKAIBHBIX CUCTEM TerutocHabkeHns. Kpome Toro, BHeIpeHne
pa3pabOTaHHOW TEXHOJOTUU JIaCT BO3MOXKHOCTH COKPAaTUTh SHEPro3arpaThl
NPEANPHUATHI Pa3InYHOTO HAa3HAYCHHS, MOTPEONAIONINX TOIMJIMBO, YBEIHYHTH
JIOJTF0 MECTHBIX BHJIOB TOIUIMBA B DHEPreTUYECKOM OanaHce KOHKPETHOTO peru-
OHa, a TAKXKE YIyYIIUTh HKOJOTHYECKYI0 OOCTAaHOBKY 3a CUET CHIDKCHUS 00be-
MOB OTXOJIOB ITPOM3BOJICTBA M OOECIICUYUTH SKOHOMHUIO IPUPOIHBIX PECYPCOB
B I[EJIOM TI0 pecIyOInKe.
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