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CPABHUTEJIBHBIN AHAJIN3 TEXHOJIOI' MM
BBICOKOTEMITEPATYPHOU I'A3BUOUKALIMU
YT'JIA/BUOMACCBI/OTXO10OB

B cmamwve paccmampusaromces caedyrowue cnocodwl easuguxkayuu meépoozo
MONIUBA U OUOMACCHL. 8030YWIHASA, NAPOBAS, KUCIOPOOHAS, NUPOIU3 U 2a3udurayus
ceepxkpumudeckou 600ou (CKB). bviiu onpedenenvt kpumepuu, onpeoensioujue
Kauecmeo NOJYYEeHHO20 CUHme3-2a3d U OdjlbHeuuee e20 UCNOIb308anue OJisl
NOJYYeHUs1 dHepauu, ONUCAHbI O0COOeHHOCMU U MeXHUYeCcKue XapaxKxmepucmuru
mexHono2ull 2a3upuxkayuu: 8030YUHOU, NAPOBOU, KUCIOPOOHOU, CEEPXKPUMUYECKOTU
B00HOU U NUPOIU3A.

KitoueBble cnoBa: easuguxayus, naposas u 6030YWHASA 2a3UDUKAYUSL,
C8epxXKpumuiecKoe OKUcieHue, nUpoaus3.
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COMPARATIVE ANALYSIS OF HIGH-TEMPERATURE
GASIFICATION TECHNOLOGIES OF COAL / BIOMASS / WASTE

The paper includes the comparative analysis following methods of gasification
of solid fuel and biomass: air, steam, oxygen, pyrolysis and gasification with
supercritical water (SCW). Criteria were determined that will influence the quality of
the produced synthesis gas and its further use for energy. The features and technical
characteristics of the following gasification technologies: air, steam, oxygen,
supercritical water, and pyrolysis are described.
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Bsedenue. C KaxIbIM TOJIOM Hacel€HUE IUIAHEThl PAaCTET, YTO
yBEJIMUMBAET mMoTpebsieHne pecypcoB. YacTo mOpoucxoiar KoJjieOaHus
BaJIIOT, U OTO CKa3bIBACTCS HAa CTOMMOCTH ra3a M He(TH, KpOME TOTO,
UMEET MECTO TEXHOJIOTHYECKOE HECOBEPIIEHCTBO METOJIOB JT0OBIYH
nociuenueit [1-3]. K Tomy sxe HepTh U ra3 He SBISIOTCS BO30OHOBIISIEMBIM
pECYpCOM — BCE 3TO HE MO3BOJUT MOAACPKUBATh MMEIOIIUICS YPOBEHB
sHeproodecneueHuss [4]. IloaTomy Oosiee palMOHATBLHBIM PEIICHHUEM
OyJleT UCTO0JIb30BaHUE TaKUX JOCTYMHBIX PECYpPCOB, KaK yrojib, Omomacca
U OPTaHUYECKHUE OTXOJbI, MOCICAHUE SBISETCS DKOJIOTUUECKH YHUCTBHIM U
BO30OHOBJISIEMBIM ~ MCTOYHMKOM  CBIpbs. Tak Kak  OOJIBIIMHCTBO
MCKOIIA€MbIX TBEPJBIX TOIUIMB WMEIOT OTHOCHUTEIHHO HHU3KYIO TEIUIOTY
cropanus (Hampumep, yroab Oypeiii — 19 MJDx/kr, Topd dpesepHbiii —
9 MJx/kr [5]), u mpu CKUTraHUM OOPa3ylOT OIMACHBIC BEIIECTBA, TO
Hanbosiee d3(PHEKTUBHBIM CIIOCOOOM HMX DHEPreTHYSCKOI0 HCIOJIb30BaHMS
SBJISICTCS Ta3upUKAITHS.

[{enpro paboOTHI OBITIO CPABHUTH TEXHOJIOTHH BBICOKOTEMITEPATYPHOM
razudukanuu. OnpeaenuTh MPEeUMYIIeCTBA U HEAOCTATKH TEXHOJIOTHH,
OCHOBHBIE€ XapaKTEPUCTUKHU MPOIIECCOB U MOTYy4aeMOro TOTLJIUBA.

[Ipomieccyl rasupukanuu W CXKUTAHUS CXO0XKH B XUMHUYECKOM
COCJMHECHUHN BOCCTAaHOBUTEINS (yriepoda W BOJOPOAA) C OKUCIUTEIEM
(kuciaoponom). T'azudukanuss MPOXOJUT B  YCIOBUSAX HEIOCTaTKa
kuciopoga (o < 1), ¥ TMONTHOTO OKHUCICHHS TOIUTMBA HE MPOUCXOJIUT,
TOTJIa KaK CXXUTaHWE TPOUCXOJWT B YCIOBHUAX H30BITKA KHCIOPOJa
(ax>1), U TOINIMBO NOJHOCTHIO OKHcIgeTcs [6]. [lyTu moBbImIeHUS
WHTEHCUBHOCTH TIPOIIECCOB Ta3u(UKaIlMd B OCHOBHOM CBS3aHBI C:
MOBBIIICHUEM  JIABJICHUS  NPOIECCa;  YBEIMYCHHEM  PEaKIIMOHHOMN
MOBEPXHOCTH TOIUIMBA; YyBEJIWYCHUEM TEMIIEpATyphl B PEAKIIMOHHBIX
30Hax, (HampuMep, B ammapartax ¢  OKUJIKUM [IIaKOyJaICHHEM
TemnepaTtypa MoxeT nocturatb 1600 °C). B 000011eHHOM BUJIE PEAKIUIO
mporiecca razuduKauyu MOXKHO 3alicaTh B 00IIEM BHUJE:

heat
CoHnON, — ¥  C,H,0,N, +Y _ C,H,ONy + H,0 + muax.

ra3s
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Memoowi. UccnenoBanusi NpOBOIUIIUCH MTyTEM aHaln3a JIUTEPaTyphl
3a mepuon ¢ 2013 roga KpynmHEWIIETO HAy4YHOIO M3AAaTEIbCTBA MHUpPA
«Elsevier». Jlns cpaBHeHHS ObUIM OIPEACICHBI CIICIYIOIINE KPUTCPHHU:
HCXOJIHOE CBhIPhE; KIIIOUEBBIC MapamMeTphbl, KOTOPhIE OKa3bIBAIOT BIHUSHUE
Ha (P ¢GEKTUBHOCTD, OCOOCHHOCTH TEXHOJIOTMH, KOHCTPYKTHUBHBIE WIIU C
TOYKH 3PEHHS  aBTOMATH3allMM  Tpoliecca;  MPOM3BOIUTEIBHOCTD
000py1I0BaHMS, KOJMYECTBO MPOU3BOJAMMOrO CHUHTE3-Ta3a / 1MojaBaeMoro
TOTUIMBA.

Pe3zynomamer. B pe3yabTaTe NPOBEICHHOIO HCCIEIOBaHUS OBLIM
onpeieNIeHbl TEXHOJOTUHM BBICOKOTEMIIEPATYpHOH Tazu(uKaiuu, KOTOpbIE
B OCHOBHOM HCIIOJIB3YIOTCSI B MUPOBOM MpakTHKe. JlaHHbIE ObLUIH CBEICHBI
B cxeMy (PHCYHOK) C YKa3aHHEM THUIIa ra3uUIUPYIONIIEeTo areHTa, COCTaBa
U Marna3oHa KAJIOPUUHOCTH MOJTy4aeMoro rasa.

a3 HU3KOW TennoTbl cropaHus
BosaywHana — CO, CO2, H2, CH4, N2, cmonbl
(3,5—7 MOx/HM3)
Mapoean a3 cpegHen TennoThl
[/ 1 cropanusa CO, CO2, H2, CH4,
ra3“cb|,1 Kauua no cMonbl (10—20 MOx/HM3)
T™MRY % KucnopopaHasn
rasncuumpyrowero | I YronbHbIA OCTaToK
areHTa y Muponus \/
A Hnaokoe TonnNMBO
CBepxKkpuTU4eckKan /
BoAHan rasucpukaums [\ a3 BLICOKOW TennoThbl

| cropaHus CO, CO2, H2, CH4
(20—40 MOx/HM3)

Bunbl BeIcOKOTEMIIEpaTypHOU Ta3udUKauy 10 TUITY ra3u(ULIUPYIOIIETO areHTa

1) BozagymHas Ta3uduKanus:  SBISETCS CaMbIM  IMPOCTBIM
METOJOM, MPU KOTOPOM IMpolecCc rasu(pukanuyd MPOUCXOJUT TOJBKO 3a
CUYEeT KHUCJIopoAa Bo3ayxa. B momyuaeMoM ra3e OOJbIIOE cOAEpKaHUE
a30Ta U, CJIEI0BATEIbHO, HU3KAs TEIJIOTA CTOPAHUSL.

2) TlapoBas rasudukarus: B Tpollecce MapoOBOW rasuduKarum
TpeOyeTCs BHENTHWM MCTOYHHMK TEIUIOTHI M BOJAbI. [lomydeHHBIN Ta3 He
COJCPKUT a3oTa U oOyagaeT Oojiee BBICOKOW TEIUIOTOM CropaHus IpHU
CpPaBHEHUU C BO3yIIHOM razudukanuei.
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3) Kucnoponnas razudukamus: Ipyd HUCIOJB30BAHUU B KAaYCCTBE
ra3uuUUUpyONIero areHTa YUCTOro KUCJIopo/ia, B MOJYYEHHOM ra3e a3oTa
TOKe He Oyaet. s peann3anuu npouecca He00X0IMMO HAIMYUE YUCTOTO
KHUCJIOPOJIa, YTO ¢ SKOHOMHUYECKON TOUKH 3PEHUS yA0POXKAET MPOLIECC.

4)  Tlupomu3: TasudunupyromuM areHToM SBISICTCS TEIUIOoTa,
NOJBEACHHAs W3BHE, HalpuMep, 4epe3 CTeHKy. Bo Bpems mnpouecca
IPOUCXOUT TEPMHUUYECKOE PA3JIOKEHUE OPTaHUYECKUX U HEOPTraHUYECKUX
coeqUHEHUH [6].

5) Csepxkputuueckass BojgHas rasudukarus (CKBI): sBiasercs
NEPCHIEKTUBHON TEXHOJIOTUEH C TOYKHU 3PEHUsi MpeoOpa3oBaHMs YIJs,
OMOMAacCChI, WJIM OPTAaHUYECKUX OTXOJ0B B cMech roprouux razos (H,, CO)
[1, 2] B pe3ysbraTte MOKHO MOJIYYUTh I'a3 C BHICOKOW TEIJIOTON CropaHus
opu  yTWIK3AIUU HU3KOKAJIOPUIHBIX  TOILIUB. Boma  npu
CBEPXKPUTHUUYECKUX NapamMeTpax mpeacTaBisieT co0ol oany a3y, kotopas
o0najaeT xapakTepUCTUKaMU KakK ras3a, Tak M KUAKOCTH, TaKUM 00pa3om
OTCYTCTBYET IpaHulla pasjiena KuaKocTs/ra3 [3, 4]. [Ipu ocymecTBieHuun
CBEPXKpPUTHUCCKON rasudukanuu opranndeckue pemectBa (C, H u O)
npeoOpa3yroTcsi B cMmech ra3oB (B ocHoBHOoM B H, m CO;), a npyrue
AJIEMEHTBI, TOCTYNAIOIINE C UCXOJIHBIM ChIpbeM, Hanpumep, N, S, P, As u
Hg BeimagaroT B BuAe ocajka Heoprannueckux cone. Oraenenne CO; ot
H, saBnsieTcss 1OCTATOYHO MPOCTHIM, PACTBOPUMOCTH CHUJIBHO 3aBUCUT OT
JABJICHUS U TeMIEpaTyphl MPU NMPUOIMKEHUN K KpUTHUUECKOU oOacTu [1].

Ob6c¢yosicoenue u 6b1600bl. PacCMOTpPEHHBIE B aHAJIM3€ TEXHOJIOTHUU
BBICOKOTEMIIEpAaTypHON Ta3udukaliy WMEIOT CBOU TMPEHUMYIIECTBA U
HEJIOCTATKU U MPUMEHEHUE TOW WJIM MHOM TEXHOJOTHHU 00YCIIOBIMBAETCS
CIeAYIOIUMH (PaKkTOpaMH: COCTaB M KOJHUYECTBO HCXOJHOTO CHIPHS,
HEOOXOIUMOCTh B JJICKTPUUYECKOW W/WUIU TEIMJIOBOW JHEPTHH, CIIOCOOBI
JOCTaBKHA  CBIpbS,  OKCIUTyaTallUOHHBIE  3aTparhl.  Mcxoass — u3
CPaBHHUTEILHOTO aHalii3a, C TOYKU 3PEHHUS BO3MOXKHOCTH IMPUMEHEHHS
pPa3HOOOpa3HbIX TUIIOB MCXOJHOTO CHIPhS W MPH STOM IOJIYYECHHS Ta3a C
HAWBBICIIEH TEIUIOTOW cropaHusi, HaubOosiee 3S(PHEKTUBHON SIBISETCS
TEXHOJIOTUSI CBEpXKpUTHYECKOW rasudukaruu. ONbBITHbIE YCTaHOBKHU
Pa3IMYHON MOIITHOCTH ObLTH peanu3oBanbl B Kutae [1, 3] u B Poccuu [4],
a TaKke B JPyrux cTpaHax [2], HO npu peanuzanuu texHojorun CKBI
HEOOXOJUMO PEIIUTh PSAJA  TEXHOJOTUYECKUX W  KOHCTPYKIIMOHHBIX
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BOIIPOCOB, KOTOPBIC TMO3BOJIAT CACIATh JAHHYIO TEXHOJIOTHIO Hambosee
3¢ GeKTUBHOMN B O€30ITaCHOM.
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