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PE®EPAT JUIIIOMHOM PABOTHI

JKceprusi TBEpAbIX TOILIUB U3 PACTUTEIbHONH 0MOMACCHI

O0beM gurioMHOM paboTel: 68 crtpanun, 4 pucynka, 11 tabmun, 89
JUTEPATYPHBIX UCTOYHUKA.

KiioueBble cjioBa: OGroMacca, SHEpTUsl CrOpaHus, SHTAIbINUS 00pa30BaHuUs,
SHTPOMHUSA,  OKCePrus, MHUKPOKPUCTAJUIMYECKAs  IEJUII003a,  CylbQUTHas
LEJUII0JI03a, COJIOMEHHAs LIEJUII0I03a, aMopgHas LEIUII003a, MEIHO-aMMHUAYHbIN
JIUTHUH, CEPHOKHCIIBIN JTUTHUH, Kpaxmal, O-D-Imoko3a, JIEBOIIIFOKO3aH.

DHeprocOepekeHrue, OO0ECIeUeHne HSHEPreTHYeCKo 0e30macHOCTH |
DHEPreTUYECKOM HE3aBUCUMOCTH 3a CYET M yBEJIWYEHHUS HCIOJIb30BAHUS
COOCTBEHHBIX  TOIUIMBHO-D)HEPTETUUECKUX PECYpPCOB  SIBISETCS  OJHUM U3
[IPUOPUTETOB pa3sBUTUA PecryOmuku bemapyce. IloBbIIeHNA
HHEProdPGEeKTUBHOCTH YKOHOMHUKH BO3MOXHO NMPU MAaKCUMAaJIbHOM BOBJICUECHUU B
TOIUIMBHO-DHEPTETUUECKUM OajlaHC MECTHBIX BHJIOB TOIUIMBHO-IHEPTIETHYECKUX
pecypcoB ¥ BO30OHOBJIIEMBIX HCTOYHUKOB SHEPrUU, B TOM YHCIIE HAa OCHOBE
Oouromaccsl.

[leapto  paboOThl  ABIAETCS  aHANW3  TEPMOJMHAMUYECKHX  CBOMCTB
WHJUBHUIYaJbHBIX KOMIIOHEHTOB OHOMAacChl W TIOJy4YeHUE 3HAYCHUU UX
XUMUYECKUX DKCEpruif, 000CHOBAaHUE CXEMbI pacyeTa IKCEPTrUil TBEPJbIX TOILIUB
HEOIpPEACICHHOTO XMMHUYECKOr0 COCTaBa M IapaMeTpu3alus KOpPPEISIHOHHOIO
COOTHOIIICHHUS JIJISl pacyeTa IKCEPTrUid TOTUIMB U3 CyXOr 00€330JICHHONW OMOMACCHI.

OOBEKTOM UCCIICIOBAHUS SIBJISIOTCS TBEP/IbIE TOTUIMBA HA OCHOBE OMOMACCHI
CJIO)KHOTO XUMHYECKOTO COCTaBa M WHJWBHAyaJbHbIE XHMHUYECKHUE BEIIECTBA,
BXOJSIIME B cocTaB Ouomacchl. lIpemMer wucciienoBaHusi — METOABI pacdeTa
AKCEpPruu TBEP/BIX TOIUIUB.

Metoapl HccleOBaHUS: OMUCAHMUE, CHCTEeMaTu3alus, Kiaccupukaius,
AHAJIMTUYECKUN METOJI, METOJ] CPABHUTEJILHOTO aHAJIN3a, MeTo/1 cOopa (haKkToB.

OmnpeneneHsl 1 cPopMyTUPOBAHBI OCHOBHBIC MPEUMYIIECTBA U TIPOOIEMBI
3aMeHbl MCKOMAEeMOro TOIUIMBAa Ha TOIUIMBO Ha OCHOBEe Omomacchl. [IpoBeneHsb
pacyeThl AKCEPruu, HEOOXOAMMBIC Il OLICHKH JHEPreTHUYECKOro IOTEHIIHMala
Ouomacchl UM SHepreTudeckod A(PPEKTUBHOCTU TEXHOJOTUM mepepaboTKu
Ouromaccsl.

OO65acTh BO3MOXKHOTO TMPAKTHYECKOTO MPUMEHEHUS: MPOU3BOJICTBEHHBIN
npolecc.



PODEPAT

Jeimmomnas npama: 68 craponak, 4 manmonka, 11 tabmin, 89 nitapaTypHbix
KPBIHIIIBI.

KittouaBblis ciioBbI: OisiMaca, SHepris 3rapaHHs, DHTaJbIIIA aTyKalbli,
AHTpAIis], SKCEPrusi, MUKPOKPUCTAIIMYECKAs 1II0J103a, CYJIb(PUTHAS 1DITH01034,
caJaMsiHbI L13J1I0J103a, aMOopdHas 11J110JI03a, METHA-aMIsTYHBI JIITHIH, CEPHOKICION
JITHIH, KpyXMai, Oi-D-TJIr0K03a, IeBOTIIOKO3aH, IKCEPIusl JIBajibBallbli,
KaHILPHTpALbIMHAS SKCEPrus , XIMIUHAS SKCEPTusl, abIThIYHAs pa3JliKi, SKCeprus
01sIMaCHl.

MbTaii nparisl 3'sysieria nouyk JiTapaTypHbIX KpbIHII] a0 akTyaibHacIi
OisimasiiBa 1 aHaJi3 MEPCIEKTHIBBI BEPATOHACIIL ATO 3aMEHBI BBIKAIMTHSAY KPBIHII
SHEprii, aHaJIi3 SHEPTETHIYHBIX 1 FKCEPTUYECKUX yIacCIiBacIly OismnaiiBa, BeIOap 3
HasSYHBIX y JIITapaTyphl METaaay pa3iiKy SKCEpPruu, yAacCKaHAJICHHE 1 3MAHEHHE
Ja/3eHara MeTaay maj pa3riagaHbl a0'eKT IJ1s HacTylHara 3HaXOKaHHs dKCePTUu
nBépara TOIMINBaa, aTpbIMaHHE 3HAUIHHSY XIMIYHBIX SKCEPTUN aCHOYHBIX
1HABIBITyaTbHBIX KAMIIAHEHTAY O1sIMachl, MapaMeTpbI3allbli KapaJsibliiHara
CYaJHOCIH JJI P acueTa dKCePrHil maiBay 3 CyXxoil 00e330JIeHHOM O1sIMaCHI.

AG'exTam jgaciieiaBaHHs 3'YIISIFOLIA METAIbI PA3IIIKy SKCEPTUH K
1H/IBIBITyaIbHBIX KAMITAHEHTAY, TaK 1 CKJIAJJAaHBIX CyMecsy, IBEP/bIX MaTiBay.
[TpangMeT nacnenaBaHHs - XIMIYHBI CKJIQT O1sIMAChl, TIPMaIbIHAMIYHBIS
XapaKTapbICTHIKI aCHOYHBIX KaMIaHEHTay O1Machl, METabl Pa3iIiKy IKCEPTruu
BEP/IBIX TMAJTIBAY.

Mertasbl nacienaBaHHs: almicaHHe, CICTAIMAaThI3allbls, Kiaciikaibs,
aHaJITBIYHBI METAJ, METAJ] TapayHalbHara aHaiizy, Mmetaj 300py dakray.

Bri3Havansl 1 chapmymsiBaHbBI aCHOYHBIA TiepaBari 1 mpabieMbl 3aMEeHbI
BbIKamHEBAra najiBa Ha IajiiBa Ha aCHOBE OisiMachl. YCTaHOYJIEHa MardbIMacilb
nam3eHai 3ameHsl. [IpaBea3eHbls pas3miki SKCeprun, HeaOXOMHBIS IS allPHKI
KalITOYHacI Najgo0Hara natisa.

BoGmacup MarysiMara mpakThliuHara mpbIMSHEHHSI: BRITBOPYBI TIPAIAC.



ABSTRACT
The graduate work contains 68 pages, 4 figures, 11 tables and 89 references.

Key words: biomass combustion energy, formation enthalpy, entropy,
exergy, microcrystalline cellulose, sulphite cellulose, straw cellulose, amorphous
cellulose, cuprammonium lignin, sulphate lignin, starch, a-D-glucose,
levoglucosan, exergy devaluation concentration exergy , chemical exergy, additive
calculations, exergy of biomass.

The aim is to search for literature on biofuels relevance and analysis of the
prospects likelihood of replacing fossil energy sources, the analysis of the energy
and eksergicheskih properties of biofuels, the choice available in the literature of
methods of calculation of exergy, improvement and variation of this method for the
object in question for the subsequent finding of Exergy solid toplivaa, obtaining
values of chemical exergy of the main individual components of the biomass,
parametrization of the correlation relation for p The calculation of the exergy of
fuels from dry de-licensed biomass.

The object of the study are methods for calculating the exergy of both
individual components and complex mixtures, solid fuels. The subject of the study
is the chemical composition of biomass, thermodynamic characteristics of the main
components of biomass, methods for calculating the exergy of solid fuels.

Research methods: description, classification, classification, analytical
method, method of comparative analysis, method of gathering facts.

The main advantages and problems of replacing fossil fuels with biomass
fuels have been identified and formulated. The possibility of this replacement is
established. Exergy calculations are performed to estimate the value of such fuel.

Area of possible practical application: production process.
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