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ONNCAHME H30BPETEHUS
2420-571429EA/072
MOJYYEHHUE CHUHTE3-TA3A B PE3YJIBTATE TASHU®UKALINHA U PHOOPMUHT A
YILJIEPOJACOJEPKAILETO MATEPHAJIA
IIEPEKPECTHA I CCBLIIKA HA POJICTBEHHBIE 3ASIBKU

[0001] /{anHas 3asiBka MCIpallMBaeT NMPUOPHUTET HAA NpenBapurenbHOl 3asBkoi CIIIA

Ne 62/833158, kotopas 6buta mopana 12 anpenst 2019, nonHoe comepkaHue KOTOPOH BKIIIOYEHO
B HaCTOSIH_II/Iﬁ JOKYMEHT IOCPEACTBOM CCBUIKH.
OBJIACTh TEXHUKMU, K KOTOPOU OTHOCUTCS U30EPETEHUE

[0002] IIpennaraercsi croco0 KOHBEPCHH YIIEPOACOAEPIKAINErO MaTrephalia B CUHTE3-

ras, BKIIOYAIOMHMNA Ta3u(QUKAM0  YIJEPOACOAEpIKAIEro MarepHuaia, KJIaCCU(PHUKALHIO
HEOYMIIEHHOTO CHHIra3a IO  pa3Mepy M IUIOTHOCTH  4acTul, u  pu(OpMHUHT
KJIACCU(UITUPOBAHHOTO HEOYHIEHHOT'O CHHIa3a.

YPOBEHb TEXHWKH

[0003] Cunre3-ra3, Tak:ke Ha3bIBAEMbIH CHUHTa30M, MPENCTABJSIET COOOW CMeCh

TOTUTUBHOTO T'a3a, COCTOSIIIYI0 B OCHOBHOM U3 MOHookcuzaa yraepona (CO), nuokcuaa yriepona
(CO,) u Bomopona (H;). Ecnu 3T0 HEoOXOOMMO B KadecTBE IEJIEBOTO MPOAYKTA, OH TaKXKe
MoeT coctosTh u3 MeraHa (CHy) 3a cuer nusmenenus pabodel TeMrepaTypsl

[0004] Cunra3 moxer ObITh MMOJNYYEH U3 MHOTHUX MCTOYHHKOB, BKJIFOYANOIIUX OHOMAaccy
WIM TPAKTUYECKH JIOOOH yrieponacoiep Kaiuil MaTeprai, ¢ MOMOLIBK PEAKLUU C BOISHBIM
napoMm (mapoBoii puOPMHHI), C AWOKCHIOM yriepoaa (Cyxod pupOpMHUHT), C BO3AYXOM
(mapuuanbHOE OKHCIIEHHE), ¢ KHCIOPOAOM (TapLUaibHOE OKUCICHNUE) WIH ¢ JII000H CMEChio U3
NePeUUCIIEeHHBIX peareHToB. CHHra3 sBJsIeTCs Ba)KHEHIIUM IPOMEXYTOUHBIM PECypcoM IS
NIOJIy4€HUs], HallpuMep, BOAOPOAA, aMMUaka U MetaHosa. Mcronb3oBaHue CHHrasa B ABUraTeNsix
BHYTPEHHEIO CrOpaHMsi M B KayecTBE BO3OOHOBIISIEMOrO MCTOYHHKA YHEPTUU SIBISIETCS] TEMOW
TEKYIUX OOLIMPHBIX UCCIECAOBAHUIA.

[0005] Tepmun «yriepoacoaepsKaliiuil MaTepra» OTHOCUTCS K JIIOOOMY Ta3y, KHIKOCTH
WIA TBEPIOMY BELIECTBY, KOTOPOE COAEPIKUT aTOMbI yriepona. B OOJbIIMHCTBE Cly4aeB 3TH
aTOMbl MOTYT OBITh TMOJYYEHbI M3 PACTEHHI WJIM KHBOTHBIX W HMX MPOU3BOMAHBIX, WA W3
HCKOMAeMOro TOIUIMBA W €ro MpPOU3BOIHBIX. [IpuMepsl yriepopcomepkalmux MaTepHaioB
BKJIFOYAIOT, 0€3 OrpaHHYeHHs, MyHULUMNaJbHble TBepable oTxoabl (MSW); mpoOMBIILIICHHbIE
OTXOJbl, HWCIOJNB30BAHHYIO Tapy W OTXonbel obmectBeHHbIX yupexaenuit (IC&I); orxomsl
crpoutenbcTBa U cHoca (C&D); nmroOble HEQTENMPOAYKTHI, IUIACTMACCY, TOMOTE€HHYIO H/HIIH
HErOMOTEHHYIO OHnomaccy.

[0006] Konsepcust yriepoaconaepkaliux MaT€pPUajioB U OTXOAOB B CHHTE3-Ta3 MOXKET
OBITH TOCTUTHYTa C TOMOLIBI0 MeTOnoB rasu¢pukaunu. CHHra3 MoOXeT ObITh IOJYYEeH MyTeM
ra3uduKanuy  yriaepoacofepKamero Celpbs. lasudukanus naeT HEOUMIIEHHbI CHHras,
KOTOpPBIA BKJIIOYaeT B cedsi mpumecH, Takue kak ammuak (NH3), cepa (B Buzme cepoBomopona
(H2S) u xapSonmncynspuna (COS)), xmop (B Buge HCI), neryume merasmibl, apoMaTHYECKHE

cmodbl (NBTX - Hadranus, 6eH3001, TOyon U KCcuinon), cMoibl (Bkiroyass HAP), 301pHYO TbLITB



(B BUAE YaCTHII, COAEPIKAIINX METAJUTBI U COJIM METAJJIOB), MaTepHall CJIOsl U IPEBECHBIH YIrojb
(TBepable yacTuilpl, 00bIYHO KpymHee 0,001 MM, U comeprkaline MeTajulbl, COJH U B OCHOBHOM
yraepon). OnHako, Takue NPUMECH OrPAaHHMYMBAIOT BO3MOXKHOCTH MCIIONB30BAHMS CHHIA3a B
Ka4eCcTBe TOIUIMBA WU JJIsl IPUMEHEHUs B CUHTE3€ IPYTUX MOJIE3HbIX MaTepHalioB Oe3 mporiecca
OYHCTKH.

[0007] Hampumep, korma CHHra3s HCHIOJB3YeTCS Ul TOJYYEHHs] METaHOJad, CHHIa3
BCTYIAeT B PEAKLUIO O] AaBJICHNEM B NIPUCYTCTBUU KaTajau3aropa. IIpiMecu B HEOUHMIIEHHOM
CHHras3e, TMOJYYEeHHOM B pe3ysibTaTe Tra3u(UKaluU YIrIEPONCONEPIKAIEro ChIPbs, MOTYT
OTPABJISATh WJIH JIE3aKTUBUPOBATH KATAIU3ATOP.

[0008] CymecTByer MHOXECTBO THIIOB YCTAHOBOK Tra3su(UKALK, KOTOPBIE YiKe
CYLUIECTBYIOT M  HCIOJB3YIOTCS B Pa3IMYHBIX  IMPOLECCaxX, BKIKOYas  IUIA3MEHHO-
CTUMYJIMPOBAHHYIO  Ta3u(UKAIMIO, CTYNEHYaTY0  rasu(puKaluie  W/WIK  HENpSIMYIO
razudpukanmo. Jlpyrue mnpuMepbl BKJIIOYAIOT Ta3U(UKATOPbl C HEMOABIIKHBIM CJIOEM, C
MOABIIKHBIM CJIOEM, C TCEBAOOKMKEHHBIM CJIOEM, C LUPKYJIHPYIOLIMM MCEBIOOKIKEHHBIM
cioeM U moTouHble rasudukaropbl. Ilorounsni rasudurarop oObMHO paboraer mpu Oonee
BBICOKOH TeMIlepaType Ha BbIXOZe, 4eM apyrue razuduxaropsl. OH NPOM3BOAUT CHHTE3-Ta3 C
MEHBIIUM KOJIMY€CTBOM OCTaTOYHOIO YIJIS M CMOJIbL, YeM JIFo00i Apyroit Tun rasudukaropa, u
IUIABUT HCXOOHBIH MHUHEPAJIbHBIH MaTepual B CTeKI000pa3Hblii Mmarepuan. OmHEM H3
HEJIOCTATKOB MOTOYHOTO ra3upuKaTopa siBIETCs] OrpaHUYEHNE B TIOATOTOBKE MOJIAYX TBEPIOTO
marepuana. Jlge Gopmbl momadn OOBIMHO HCHOJB3YIOTCS B IOTOYHBIX Ta3sH(HKaTOpax: HIH
WHKEKIMS OYeHb TOHKOAMCIEPCHBIX YACTHUL] C MOMOILIBI0 HECyIero rasa (IHEeBMaTH4YecKas
noja4ya) WIM MEXaHHYECKOe YCTPOWCTBO, MJIM K€ WMH)KEKLHUS >KUAKO-TBEPIAOW CYCIIeH3UH,
COCTOSIIIEH U3 OYeHb TOHKOINCIIEPCHBIX TBEPAbIX YACTHII.

[0009] HeoOpaboTaHHble OTXOIbI U MHOTHME HEOOpaOOTaHHBIE MaTepHajbl OHOMACCHI
TpeOYIOT TINATENPHOTO M3MENbYEHUS W/WIN TPeIBapUTEIbHON OOpabOTKH Ul JAOCTHIKEHUS
TOHKOIMCIIEPCHOTO pa3Mmepa uacThi nogaud. Kpome Toro, OONBLUIMHCTBO THUIIOB OTXOIOB,
Oromacca, HeyroJbHbIE YIIIEPONCONEpIKAIe TBEPAbIe MaTEpUaIbl W/WIN MaTepUaNbl C OYEHb
HU3KOM TJIOTHOCTBIO TAOT PBIXJIOE ChIPhe BMECTO TOHKOIUCTIEPCHBIX YacTHLl. [IpUHSATO cumTaTh,
YTO OTXOABI M OMOMAacca MOTYT MOJBEPraThCs MPOLECCY U3MENbYCHUS W/WIIH TIepeMalIbIBaHuUS,
narimeMy rpyOonucnepcHble YacTUIbL, KOTOPbIE HA MHOTO MOPSAKOB KPYITHEE, Ye€M YacTHULb,
TpeOyeMble Jisi TOTOYHOTO ra3uguKkaTopa.

[0010] Eme onnoii mpobnemoii mOTOYHOro rasuukaTopa SIBISETCS HHU3KOE BpeMs
npeOBIBaHMS B PEAKTOPE, OT HECKOJBKUX CEKYHJ A0 MEHEe YeM OJHOW CeKYHIbL JTO TpedyeT
Y3KOrO HIDKHETO JMana3oHa paclpeneNeHus] YacTUL[ ChIpbsS IO pPa3Mepam/IUIOTHOCTH, B
NPOTUBHOM cliy4ae 3((PEeKTHBHOCTh KOHBEPCHH TAaKOrO ChIpbs B CHHra3 OyZeT HU3KOH, 4YTO
NPUBEAET K 00Pa30BaHUIO OONBILIETO KOJUYECTBA HEXKENATENBHOTO IPEBECHOTO YIJIsl U CMOJIBI B
00pa3yroIeMcsi CHHTa3e.

[0011] Korma celppe COCTOUT M3 «TPYAHO H3MEIbYAEMOIO» YIJIEPOACOAEpIKAILEro
CBIPbsi, 00Pa3yIOTCsl KOMKH, HUTH, BOJIOCOIIOOOHBIE BOJIOKHA W/MJIM BOPCHHKHU, YTO MPUBOIUT K

PaCIIMPEHHIO pacTpelesieHns] YaCTHLl TI0 pa3MepaM M CHHXKAeT OJHOPOAHOCTDH PacIpenesieHHs



YacTUI] 1O  pa3Mepy/TuloTHOCTH. Takoe  CHMKEHHWE  OZHOPOAHOCTH  NPUBOIUT K
HErOMOT€HU3UPOBAHHON IOoflade U CHIJKEHUIO 5((eKTMBHOCTH KOHBEPCHHM B IOTOYHOM
razugukarope.

[0012] Kpome Toro, XOpOIIO U3BECTHO, YTO ra3u()uKaToOpsbl C MCEBIOOKIKEHHBIM CJIIOEM
U, B OINpPENENIEHHON CTeNeHH, ra3upuKaTopbl ¢ LUPKYJIUPYIOIIUM ICEBAOOKIKEHHBIM CIIOEM
criocoOHBI TepepadaThiBaTh HEOJHOPOAHOE MO pa3MepaM 4YacTHIl ChIpbe, B AHMANA30HE OT
MIUUTIMETPOB 1O CAHTUMETPOB, YTO MO3BOJISIET M30€XKaTh MPOOIeMbl U3MENBbYEHUsSI HCXOXHOTO
CBIpPbsl TIOTOYHOTO Trasudukaropa. B 3aBUCUMOCTH OT conep:KaHHWs MHUHEPAJIbHBIX BEIIECTB B
UCXOJTHOM CBIPbE M, B YACTHOCTH, OT COJEP KAHHs LIEJIOYH, - PA3MATYCHHUE STUX KOMIIOHEHTOB
npoucxoaut npu Temmeparype 750-900 °C. DTo NpUBOIUT K arjioMepaiyu ¢ CeBI0OKMKEHHON
Cpenol M BHYTPHU HEE, YTO 3aCTABISIET Ta3u()MKATOPBI 3TUX TUIOB paboTaTh MpHU OoJiee HU3KOM
TeMIepaTrype, 4ToObl HCKIIIOYUTH PEXUM pPa3MSTyaroIlero auamnasoHa. JlelCTBUTENBbHO, 3a
UCKJTFOUEHHEM MOTOYHOTO Ta3u(UKaTopa, BCe IPyrHe THUIIBI CHCTEM ra3su(puKaii padoTaroT MpH
OTHOCUTEJIbHO HU3KHX TEMIIepaTypax BBIXOAA CHHras3a, 00pas3ys 3HAYUTEIbHOE KOJIUYECTBO
APEBECHOTO YIJISl M CMOJIBL, M CHUOKAst OOIIYI0O KOHBEPCHIO YTIiIepoaa B CHHTA3.

[0013] OchHoBHasi mpoOiema ¢ yriepoACOAEpKAMMMMU MaTepuajaMH W3 OTXOAOB U
OroMacchl 1o CPAaBHEHHUIO, HATIPUMED, C rasuUKanuen yris 3aKJIF0YaeTcs] B KOIMYECTBE, TUIIE U
BapUaOENbHOCTH INEJIOYeH W HMHEPTHBIX BEINEeCTB, MPUCYTCTBYIOLIMX B HCXOJHOM ChIPBE.
Yrnepoaconepskamue Matepuanbl OTXOAOB M OHMOMACCHI COAepsKaT OOJbIIoe pa3HooOpasue
IIeJI04el, M UX KOJMYECTBO YacTo Oosiee UeM Ha MOPSAOK OOJIbIle, YeM B CIydae C YrOJIbHBIM
ChIpb€M. XOpOLIO HW3BECTHO, YTO OSTH IIEJIOYM arpecCUBHbl K TPAAULUOHHBIM TOJICTBIM
OTHEYIIOPHBIM MaTepuajaM, UCIOJb3YEMbIM B KOHCTPYKLHUSAX INMOTOUYHBIX rasudukaropon. Kax
CJIEICTBUE, TIOTOYHBIE Ta3U(UKATOPHI C TOJCTOH OTHEYIOPHOH (PyTEpOBKOM, UCIOIB3yeMbIe IS
razudpuKanuy yrisi, TpeOyIT CMEHbI KaXple OJUH-ABa roaa. [loxcuuTano, 4To ¢ OTXOAAMH U
Onomaccoil Takas jxe OTHEeyNnopHasi KOHCTPYKIHUS MPOCHIyXKiia Obl MEHee HECKOJIbKUX MECSIIEB,
YTO MPUBEJIO Obl K HEONPABIAHHOMY YBEJIMYEHUIO SKCIUTYyaTAIl[HIOHHBIX PACXOIOB U CHIKEHHIO
SKCIUTYyaTalMOHHON TOTOBHOCTH YCTAHOBKH.

[0014] B xauecTBe anbTepPHATUBBI, MOTOYHBIH Ta3U(YUKATOP MOKET TAKKE TOCTABISTHCS
C KOHCTPYKLHMEW MeMOpaHHOW OXJIaKIAroIlel CTeHKH, TAaK)Ke€ M3BECTHOW KaK «KOHCTPYKIIHSI
MeMOpaHHOHW creHKW». OHa BKIOHUaeT TPyOy Ui BOABL, CO3TAHHYID C BO3MOXKHOCTBIO
¢dbopMHupOBaHUS B pPEAKTOPE BBICOKOTEMIEPATYPHOW peakUOHHOW 30HBL. Ha cTOpoHe
BHYTPEHHEH MOBEPXHOCTH NAHHOH BBICOKOTEMIEPATYPHOH 30HBI MMEETCS MHOIO IIHMIOB MU
CPAaBHUTENPHO TOHKHMH CJIOH OTrHEymopHOH QyTepoBkH. MemOpaHa OXJaXTAKOIIEed CTEHKH
OXJIAKJAaeT BHYTPEHHIOIO OTHEYNOPHYIO IMOBEPXHOCTb PEaKkTOpa M 3aMOpPaKMBAeT Ha MeCTe
YacTh PACIUIABJIEHHOW MHHEPAJbHOM MAacChl, 3aIquinas MeMOpaHy OXJIaKAAMIIEH CTEHKH OT
pacIIaBJIeHHbIX JKUKUX MHHEpAJIOB, CTEKAIOLUX MOBEPX 3aMOPOKEHHOro ciosi. JlaHHBIM TUI
razuukaTopa UCIOIB3YETCS B YIOJbHON NMpoMbIIeHHOCTH. OHAKO OH PacCUMTaH Ha Y3KHi
IUana3oH AMaMeTpa WHEPTHBIX MHUHEPAIbHBIX 4acTull. bonee KpymHBIM 4acTHIAM, TAaKUM Kak
YJacTUIlbl, OOpa30BaHHbIE W3 OTXOJOB WM OHOMACCHI, HE XBAaTaeT BPEMEHH, U OHH TOJBKO

YaCTHUYHO IJI1aBATCA, o6pa3y51 CMECH IMOJIHOCTBIO pacCIiaBJICHHbIX MHHEPAJIOB C



HEepaCIUIaBJICHHbIMU TBEPABIMH MUHEPAJbHBIMH YaCTHLAMH. JTa CMECh O0JIalaeT IJIOXMMHU H
KpaliHe W3MEHYMBBIMU CBONCTBAMHU TEKy4e€CTH, YTO MPUBOAUT K TPYAHOCTSIM yJAJECHUs
MUHEPAJIbHOM MAaCChl M3 PEAaKTOpa M K IMOBBILEHUI PUCKA 3aKyNOPHUBAHUS BBITYCKHOIO
OTBEPCTHUS HIIU IPYrOro 000pyAOBaHMS AJIs YAANEHHS.

[0015] B ormuume OT yroibHOTO ChIpbs, KOTOPOE UMEET OTHOCUTENBHO Y3KUH IHana3oH
IUIOTHOCTH/pa3Mepa 4acTul], Omomacca, OTXOIbl M UX CMECH UMEIOT OYeHb LIMPOKUI JHara3oH
AUaMeTpa YacCTHI U HACBIMHONM ruioTHOCTH. Kak BumHO M3 Tabmuimbl 1, 1y OMHOW U TOM ke
MacChl pasMep YacTHIl Pa3IMYHONH OHMOMAcChl, OTXOIOB M arperaroB MOXET TNPHUBECTH K
COOTHOILIEHUIO BUAUMOTrO JUaMeTpa 4dacTuil B auama3one ot 1 mo 800. Ecnu Obl MOXKHO OBbLIO
IIpOCEATh TAKOH IIMPOKUM JHANa30H MAaTepUaIOB A0 OIPENENIEHHOIO JIuaMeTpa YacTHI,
YaCTHUIbl C OJUHAKOBBIM TUAMETPOM HUMeNU Obl MacCOBOE COOTHOIIECHHE B AMama3oHe oT 1 a0
800. IlTogaua MCXOMHOTO CHIPBSl C TAKUM JAWANMA30HOM IUIOTHOCTH B TOTOYHBIA ra3u(puKaTop
CO3J1aeT HEOAHOPONHOCTh B 3((EKTHBHOCTH KOHBEPCHH YIJIEPOAA B CHHra3 M ycyryosser
npodJyieMy TBEPABIX/PACIUIABIEHHBIX MUHEPAIBbHBIX YaCTHLI, OMUCAHHYIO B JAHHOM JIOKYMEHTE.
Takum oOpa3oM, mOTOYHBbIE rasupukaTopbl MOryT paboTaTh MPH BBICOKUX TEMIEpaTtypax M
nepepadaTbBaTh PACIUIABICHHBI MUHEpPAJbHBI MaTepuaj TOJbKO KOIJa pasMep YacTHIl
HeOOJbIION, B MUKPOHHOM JTHANa30He, U KOTAa Macca, pacnpenesieHne YacTHIl 10 pasMepam U

COACPKAHUE OCTATOUYHBIX MUHEPAJIOB ABJIAOTCA OAHOPOAHBIMU.

Tabmuna 1
Tunuvnas cpenHsst IVIOTHOCTD PA3JINYHbIX MaTEPHAJIOB
Marepuan IInoTHOCTS,
Kr/M

BcrnieneHHbI nOMCTUPOIT 11
ITonunyeHo4YHast HUTH (pPacHyIIeHHAs MOJIUMEpHas TIEHKA) 32
Mouorasi mpoOka 80
Xnones RDF 100
Xnomnbsgs MSW 175
JlpeBecHas 1memna 320
I'paHyJibl U3 TpEeBECUHbI 450
PasmonoTslil yrons 640
Cmona 1150
ITecok & rpaBuii 1750
I110THOCTB 3€peH OKCHIa ATFOMUHUS 3000
I1n0THOCTH 3€peH Menu 8960
BxparuieHus: OpoH3bI 9440

[0016] B marente CIIIA Ne 8137655 omucan cmocod  rasudukanuu
yIJIEPOACOAEpIKAINero MaTeprajia B TICEBIOOKIDKEHHOM CJIo€ C TOMOINBI0  Mporecca
BTOPUYHOrO pUGOPMHHIa B HAICIOEBOM MPOCTPAHCTBE W/MIH B OTHEJIBHON E€MKOCTH, YTO
youpaer «y3koe mMecTtoy» TemmeparypHoro mnpeaena 750-900 °C temmepaTypsl pa3MsirdueHUs] B
NICEBAOOKIDKEHHOM ciioe. OnHolt u3 mpobisieM, HaOMONAaeMbIX B OMHMCAHHOM 31€Ch CIIOCO0e,
SIBIIIETCSI  OTPAHMYEHHE BTOPOrO TEMIEPATypPHOrO Tpenesa, BKIIIOYAKOIIEro  Mpenen
TEMIEpPaTypbl CKIKEHHs, MPH KOTOPOM OOpa3yrOTCs KAk >KUAKAX MHHEPAJOB, KOTOPBIE

MOTYT arjoMepupoBaTb Ha CTeHKe rasudukaropa H BBIXJIONMHOH TpyOe HaACIOEBOroO



NPOCTPaHCTBA. B 3aBUCHMOCTH OT XapakTepa MHUHEpPAJOB M IIeJo4Yel B IMoaaye, 3TOT BTOPOU
TeMIepaTypHbIi npenen Haxonutcs B auanazone oT 900°C mo 1100°C. B marente CHIA Ne
8137655 pudopmuHr npoBomwics npu Temneparype He Oomee 1200°C, B OCHOBHOM IpH
temneparype okosno 1000°C. Ilpu Oonee BBICOKMX TemIiepaTypax ra3upukaTop HOJDKEH OBbITh
BBIMIOJIHEH C BO3MOYKHOCTBIO 00pabOTKM pacIUIaBIeHHbIX MUHEPAJIOB, KaK HalpUMep, OTOYHBIN
razugpuKaTop, ¢ ero OrpaHMYCHUSIMH, KaK OIMCAHO BBIIIE.

[0017] B marente CIIA Ne 5900224 omucan cnoco0® mnepepaOOTKH OTXOAOB MyTEM
razuuKanuy ¢ UCTIOIb30BAHUEM PEAKTOpa ¢ MCeBIOOKIKEHHBIM CJIOEM BPAILAOIIErocs THIIA,
C TIOCJIEAYIOLIMM HAIMpPaBJIEHUEM B BBICOKOTEMIEPATYPHYIO KaMepy CrOpaHusi BUXPEBOrO TUIA
s oOpasoBanust cuHrasa, u peakuueint CO n H,O cuHrasa B peakuuy KOHBEPCHH BOJSIHOTO ra3a
¢ obpazoanuem CO, u H,, u ¢ ynanennem CO; 1y CUHTE3a B KOHEYHOM CUYETE aMMHaKa.
Jannbiii criocod, opueHTUpPOBaHHBIN Ha mpousBoacTso Ho/NHj, a He Ha H,, CO u CO,, He
BBINOJIHSIET ONEPALMIO WJIM HE MMEET YCTPOWCTBA JJIsi ONTHUMH3ALMN KOHBEPCHH YIiepona |
IUIABJICHUST MUHEPAJIOB, KOTOPOE YYHTBHIBAET NMPOOJEMBI, CBS3aHHbBIE C IIUPOKHM JHANA30HOM
IUIOTHOCTU U pa3Mepa YacTHlLl, ONHCAHHBIE 3/1eCh BbIlle. KpoMe TOro, OTCYTCTBYET YIIOMUHAHHE
WM OTTMCAHHE CPENICTB, KOTOPBIE MO3BOJIMIN Obl 00padaThIBATh ChIPhE C BBICOKHM COIEPIKaHUEM
IEeJIOYH.

[0018] YuureiBasi pakTHUECKHE TOCTYITHBIE TEXHOJOTHH, HEBO3MOKHO Ta3U(pUIPOBATH
yIJIepOACOAepIKALINEe MaTepuasibl, OT TIpydO [0 TOHKOM3MENbYEHHBIX, C  BBICOKOH
3¢ (eKTUBHOCTHIO KOHBEPCHH YIJIEPOAA B CHHIA3.

[0019] Takum oOpa3om, Mo-TIpeKHEMY CYLIECTBYET HEOOXOIUMOCTh B CPENCTBAX H/WIIU
crioco0e ra3udukaniy yriepoacoaepKamux MaTepraloB, OT rpy0o 10 TOHKOM3MEIbUYEHHBIX, C
BBICOKOM KOHBEpPCHEW yriepoja B CHHras3, INpu OOpa3OBaHHMM CHHIa3a C O4Y€Hb HU3KHUM
COIEP’)KAaHUEM OCTATOYHOIO JPEBECHOrO YIJII U CMOJBL, M C OJHOBPEMEHHOW 00paboTKOM
pacIlIaBIEHHBIX MUHEPAJIOB.

CYINTHOCTDL USOBPETEHUA

[0020] OnHoit w3 ueseil HacTOsIEro W300pPETeHHs SBJSIETCS NPEIIOKHUTb CIIOCO0

KOHBEPCHH YIJIEPOACOMAEPIKAINEro MaTepuayiia B CHHTE3-Ta3, BKIIOYANOMINNA Tra3u(pUKaLUo
YIIEPOACOAEPIKALIETO MaTepralia B TICEBIOOKMKEHHOM CJIO€ C TMOJYYCHHEM HEOUYHINEHHOTO
CHHra3a, KJACCH(PMKAIMIO HEOYMIICHHOTO CHHra3a Ha OCHOBE a3pPOJMHAMUYECKON CKOPOCTH
YacTUI] B YCTPOMCTBE pasfeNieHWss 1O pa3Mepy, OOpasyromeM KIacCU(PHUIMPOBAHHBINA
HEOUHIICHHBII CHHTa3; BBEICHNE HEOUHIIIEHHOTO CUHTa3a C KJIACCH(PUIIMPOBAHHBIMU YaCTHLIAMH
B YCTAHOBKY TE€PMUYECKOr0 PU(POPMHHIA/TIOTOYHBIN ra3su(uKaTop, 1 pupOPMHUHT YKA3aHHOTO
KJIACCU(UIIMPOBAHHOTO HEOYHINEHHOTO CHHrasa IpPH TEMIepaType BBILIE TEMIIEPaTyphl
IUTABJICHUSI MHHEPAJIOB, ¢ 00pa30BaHUEM CHHTE3-Ta3a.

[0021] B BapuaHTe OCyIIECTBIIEHUs YCTPONUCTBO Pa3feeHus MO0 pa3Mepy MpPenCTaBIsAET
co0ol pacmMpeHHe HAJACIOeBOrO IMPOCTPAHCTBA, LHMKIOH, MepQOPUPOBAHHBIA KOXKYX,
CIHMpaJIbHbIE JIOTKH, MPOJOJbHBIE TUIAHKH, (PHUIBTP, KACKaJAHBIM UMIAKTOP, a3POIAUHAMHYECKHUI
KJIACCU(PUKATOP WU JIFOOYI0 X KOMOMHALHUIO.

[0022] B npyrom BapuaHTe OCYIIECTBJICHUS YIJEPOICOAEP KALIUN MaTepral MoAaeTCs B



PEAKTOP C MCEBAOOKUKEHHBIM CJIOEM C TIOMOLIBIO CHCTEMBI TTOAAYH.

[0023] B ewme ogHOM BapHaHTE OCYIIECTBIIEHUS PEAKTOP C MCEBAOOKIKEHHBIM CJIOEM
COIEPKUT MaTepHal MCEBAOOKMKEHHOTO CJIOsI, BBIOPAHHBIN M3 IPYIIIbL, COCTOALIEH U3 OKCHOA
ANIOMUHUS, W3BECTHsKA, JOJIOMMTA, TMECKA, OJMBHHA, aHTPALUTA, 00ECCEPEHHOro He(TSHOTro
KOKCa WJIM UX KOMOMHALMH B JIFOOOH MPOMOPLIHH.

[0024] B npyrom BapuaHTe OCYIIECTBJIEHUS TCEBIOOKIKAIOIINI areHT UCIOJIb3YeTCs
IJIS1 HarpeBa PeakTopa C MCEBIOOKIKEHHBIM CJIOEM U TOZAeT KUCIOPOA, YTOOBI CIIOCOOCTBOBATH
razuuKanug yriepoacoaepkaiero MaTepuaa.

[0025] B BapuanTe OCYIIECTBICHHS TICEBAOOKHKAIOIIAM AreHTOM SIBJISIETCS BO3MYX,
KHCJIOPOJ, TUOKCHJ YIJIepona, a30T, BOASHOW map Wik Jrodas uX KOMOWHAIMs B JIHOOOH
MPOTIOPLIUH.

[0026] B ngpyrom BapuaHTe OCYILIECTBJIEHHUS YIJIEPOACOACPIKAMMMUA  MaTepual
razuduuupyercs npu remrneparype ot npumepHo 450°C no nmpumepno 800°C.

[0027] B ngpyrom BapuaHTe€ OCYLIECTBJEHHUS YIJIEPOACOACPIKAMMMUA  MaTepual
razupuuupyercs npu remmneparype ot npumepHo S00°C no mpumepno 700°C.

[0028] B eme opgHOM BapuaHTEe OCYUIECTBICHUS HEOUYHUIIECHHBIM CHHIra3 C
KJIACCU(UIIMPOBAHHBIMUA YaCTHLIAMH MOJBEpraercs pU(POPMUHTY B YCTAHOBKE TEPMHUYECKOTO
pudopmunra.

[0029] B eme omgHOM BapumaHTe OCyLIeCcTBIeHHMs pabodas Temreparypa pupopMUHra
cocrasisieT oT npuMepHo 1200°C no npumepno 2000°C.

[0030] B npyrom BapuaHTe OCYLIECTBIEHUS BO3yX, KUCIOPO, AUOKCU YIJIEPOaa, a30T,
BOISHOW map uiaM Jrobas MX KOMOHMHauust B J0OOH INPOMOPLMM IONAETCS B YCTAHOBKY
pudopMuHTa AJIs MOBBILIEHHS TEMIIEPATyPbl YCTAHOBKU pU(pOPMUHTa.

[0031] B npyrom BapuaHTe OCYLIECTBICHUS KIACCU(PUIIMPOBAHHBIA HEOYHIECHHBIH
CHHIa3 mnojsepraercs pudopMuHry npu temmneparype ot mpumepHo 1200°C no mpumepHO
1800°C.

[0032] B BapuaHTe OCYIIECTBJICHUsS YCTAaHOBKAa PU(POPMHHra COAEPKUT MeMOpaHy
OXJIAXKAAKOLIEH CTEHKU.

[0033] B npyrom BapuaHTe OCYIIECTBJIEHUST MeMOpaHa OXJIXKHAOIIEH CTEHKU
BBINOJIHEHA U3 LIMITOBAHHBIX TPYO.

[0034] B eme onHOM BapuaHTE OCYIIECTBJICHUS YIJIEPOACOAEPIKAMMI MaTepual
KOHBEPTUPYETCS B CHHra3 ¢ IO MeHbInell Mmepe 78% CTeneHbl0 KOHBEPCHUU YIJIEPOAa,
NPEATIOUYTUTENIBHO € MO MeHbleld Mepe 90% cTeneHbl0O KOHBEPCHUH yriepoaa, Oolee
MPEATIOYTUTENBHO C TI0 MEeHbIIEH Mepe 96% CTeneHbl0 KOHBEPCHH YTIIEPOa.

[0035] B Bapuwante OCYIIECTBJICHHS YIJEPOACOAEPKALIUN MaTepuasl MPEICTaBIIAET
co0OM JKMAKOCTh, TBEPIOE BEIIECTBO W/WJIH a3, CONEpIKaIIUe YIIepoI.

[0036] B Bapuante OCYIIECTBJICHUS YIJEPOACOAEPKALIUN MaTepual MPENCTaBIIAET
co0oii Ouomaccy.

[0037] B npyrom BapraHnTe OCyIIeCTBIIEHUS] OOMacca MPeACTaBIisieT COO0M rOMOT€HHYIO

OmoMaccy, HEerOMOT€HHYI0 OHOMAcCy, reTeporeHHy0 Onomaccy, TOpPOACKYI0 OHMOMAacCy WM UX



KOMOMHALIUIO.

[0038] B BapuaHTe OCYIIECTBIEHHS TOMOI€HHYIO OHOMACCy MOJYy4alOT W3 XBOWHBIX
JIepEBbEB, JINCTBEHHBIX IEPEBBEB, CEJIBCKOXO3SMCTBEHHOIO MaTepuasia, NEPBUYHOIO IIJIaMa,
OTpabOTaHHOI'O PACTUTEIBHOTO MACIIa, KOPBI IIOA0B JINYU WIIN Oapbl.

[0039] B npyrom BapuaHTe OCYINECTBJIEHHS HETOMOT€HHYIO OMOMAacCy MOJY4aroT W3
CMELIAHHBIX JIECOCEUHBIX OCTATKOB MJIM CMELIAHHBIX APEBECHBIX OCTATKOB.

[0040] B ewme ogHOM BapHaHTe OCYILNECTBJIEHUS YIJIEPOACOAEP KALINN MaTepual
BBIOMPAIOT M3 TPYIIbL, I[/I€ YIJIEPOACOAEpPKAIUN MaTephal BKJIIOYAET IUIACTHK, METall,
HEOPraHMYECKYI) COJIb, OPTraHMYECKOE COCOUHEHUE, MPOMBIIIICHHbIE OTXOMbI, OTXOJBbI
YCTAaHOBOK PCUUPKYJIALIUH, aBTOMO6I/IJ'II:>HbII\/'I XJIaM, MYHULIUITIAJIbHBIE TBEPABIC OTXOAbI, OTXOAbI
ICI, otxonbl C&D, tommmBo u3 orxonos (RDF), TBepnoe BOCCTAHOBJIEHHOE TOILJIMBO, OCAIOK
CTOYHBIX BOJ, HCIIOJI3OBAHHBIC JCPEBAHHBIC CTOJI6bI AJIE MHXKCHEPHDBIX KOMMYHHKaHHﬁ,
ACPEBAHHDBIC KEJIC3HOAOPOKHDBIC HITAJIbIL, JPEBCCHUHY, IIKWHBIL, CUHTETHYECKUU TEKCTUJIb, KOBPHI,
CUHTETHYECKUU Kay4dyK, Mar€puajibl M3 HCKOMACMOIo TOIUIMBA WU HG(I)TGXI/IMI/ILIGCKOFO
MPOUCXOKICHUA, BCIIEHEHHBIN MOJIUCTUPOJI, MOJIUTIJIICHOYHYK) HHTD, CTpOI/ITeJ'IbHI:Jﬁ I[peBeCHbeI
MaTepHal, WK JI000e X COUETaHUE.

[0041] Taxke mpenyaraercsi cnocod KOHBEPCHH YIJIEPONCONEPIKAIIEro MaTepuajia B
XUMHYECKOE BEIIECTBO, BKIIOYAOIMUN Trasu(UKALUI0 YIJIEPOACOAEPIKAIIEero MaTepuana B
NICEBIOOKIDKEHHOM ~ CJIO€ € TIOJyYEeHHEM HEOUYHMINEHHOrO CHHrasa, KJIACCH(pHUKAIHIO
HEOYMIIIEHHOTO CHHIA3a Ha OCHOBE Aa’pOJMHAMMYECKOH CKOpPOCTHM YacTHULl B YCTPOMCTBE
paszzeneHus 1o pasMepy, oOpasyromeM KIacCu(pUUUPOBAHHbBIN HEOUHIEHHBINH CHHTa3, BBEICHHUE
YKa3aHHOTO HCOYHIICHHOTO CHHIasa C KJ'IaCCI/I(I)I/IL[I/IpOBaHHbIMI/I JaCTuaMnu B YCTAHOBKY
TEPMUYECKOro pU(OPMHUHTA;, PUPOPMHUHI YKA3aHHOTO KJIACCU(PHUIMPOBAHHOIO HEOUYHIEHHOTO
CHHI'a3a IIPU TEMIIEPAType BBILIE TEMIIEPATyPhI IUIABJIECHHS MHHEPAJIOB, C 00pa30BaHHEM CHHTE3-
rasa; 1 KOHBEpCHIO YKa3aHHOI'O CHHTE3-Ta3a B METAHOJ B METAHOJIBHOM PEAKTOpE C MONydeHUEM
METaHOJIa.

[0042] B BapuaHTe OCYyIINECTBIEHHUS CIOCOO TaKkKe BKIIIOYAET B ceOsl CTAOuM peakluu
MeTaHojia ¢ MOoHookcuaoM yriiepona (CO) B peakTope KapOOHHIUPOBAHUS ¢ OOpa3OBaHHEM
METHJIAIeTaTa; MOAauy METWIALeTaTa B PEAKTOp THAPOTCHONIN3a, U PEAKIHI0 METHJIAleTaTa C
BonoponoM (H») ¢ mony4yerneM 3TaHOA, METAHOJIA, STHIIALIETATA U UX KOMOMHAIUH.

KPATKOE OIMMCAHUE YEPTEXXENU

[0043] OGpaTumcs Tenepp K MPHIIaraeMbIM YE€PTEKaM.

[0044] Ha ¢ur.1 nokazana Ook-cxema criocoda MoJydeHus CUHTa3a.

[0045] Ha ¢wur.2 mpuBommTcs cxemaTHUecKoe H300pakeHHe crocoda TMOTyueHus
CHHTa3a B COOTBETCTBHU C BAPHAHTOM OCYIIECTBIICHUS.

[0046] Ha ¢ur3 mnpuBomuTCS WUTIOCTpALMS INUIOB HAa TOBEPXHOCTH MEMOpPaHBI
OXJIAKAOLIEH CTEHKH YCTAHOBKH PU(POPMHHTA, KaK ONMUCAHO B TAHHOM JIOKYMEHTE.

[0047] Ha ¢ur. 4 npencraBieHbl M30JUHUM KOHEYHOW CKOPOCTH YAaCTHI], UMEFOIIHX
Pa3JNNYHBIN JHAMETP U INIOTHOCTb.

[0048] Ha ¢ur.5 nns cneumnpuueckoro Habopa pabodmMx YCIOBHH NPEACTABIECHBI



W30JIMHUHM BpeMeHH MNpeObIBaHHs, HEOOXOAMMOIO Ui TOJHOW KOHBEPCHHM B CHHIA3 YaCTHI
APEBECHOrO YIJIs PA3JIMYHOTO AMAMETPA U IJIOTHOCTH.

[0049] Ha ¢ur.6 mnpencraBieHO HanokeHue QUr.S MNpH  pasaUuHBIX pabodmx
Temneparypax u BpeMeHu npedsBanus 0,5 ¢, 2 c u 5 ¢ Ha ¢ur 4.

[0050] Ha d¢ur.7 mnpeacraBieHa THUCTOTpamMMa, [TOKA3bIBAOLIAsl IMOBBIIICHHYIO
3¢ PEeKTUBHOCTh KOHBEPCHU B CHHIA3 B pe3ynbrare pudopmunra npu temmneparype 1050°C mo
cpasHenuto ¢ 1300°C.

NOJIPOBHOE OIMMCAHUE

[0051] [Tpennaraercst criocod mony4yeHus, 00pabOTKH ¥ KOHBEPCHH YTIIEPOACOAEPIKAIINX

MaTepuajoB B MOAXOMSINNUN CHHIa3 C BBICOKOH CTENEHbIO KOHBEPCUU yrieposaa B cuHrasz. Jlns
JOOCTH)KEHUs] 3TOH LeJdM CHocod BKIOYAaeT B ceds rasudukanuio  yriiepoacoAep Kalinx
MaTepHajioB ¢ 0Opa3oBaHHEM HEOYMIICHHOTO CHHrasa B ra3u(ukaTope ¢ ICEeBIO0KIKEHHBIM
CJIOEM TIPH TEMIIepPaType, TOCTATOYHO HU3KOH, YTOOBI UCKIIIOYUTH MPOOJIEMBI C arjioMepanueii.
HeounmmenHslii cuHra3 npencrasiseT coO0l CHHras, 00pa3yIOLIHIACS B pe3yJIbTaTe ra3udukanuu
npu HU3KOHM Temneparype. OH BKIIOUAET CHHTA3 ¢ AOOABIEHHEM APEBECHOTO YIUIS, MaTepHasa
CJIOSI, YaCTHL MHHEPAJIBHOI'O BEIIECTBA, CMOJBI U MHOTUX T'a3000pa3HbIX, KUIKUX U TBEPIBIX
NPOAYKTOB HE(PTAHOrO TUMA. BrOCIenCTBUN HEOUNIIEHHBIH CUHTa3 TPAHCIIOPTUPYETCS U3 30HBI
NICEBAOOKIKEHHOTO CJIOSI B YCTPOICTBO pasfiesieHus MO pa3Mepy ¢ MOMOLIBIO 3axBaTa MOTOKA
NICEBAOOKIKEHUS.

[0052] Kakx mnpommmoctpupoBano Ha ¢wur.l, yrmepoxaconepskamuii martepuan 10
BBOZIUTCS B razudukarop 16 ¢ mceBIOOKMKEHHBIM CIIOEM C MOMOIIBIO CUCTEMBI 15 momauu.
lasugukarop 12 koHBepTUpYyeT yriepoacoAepskamuii mateprai 10 B HEOUHIIEHHBIN CHHIas3,
UCTIONB3Ysl MCEBIOOKIKaOIM areHT 11. HeouninenHepiil CMHras, KOTOpPbIN COAEPIKUT HaCTHULIBI
IIMPOKOTO JHAra3OHa JUAMETPa/TUIOTHOCTH, BBOAMUTCS B YCTPOWCTBO 14 pasnmeneHus 1o
pasMepy, KOTOpOE€ COpPTHUPYeT 4YacTHLbl AJsl COOTBETCTBHMsS KOHCTPYKLMU YyCTaHOBKU 20
TEPMHUYECKOrO puPOPMHUHTAa HEOUYHMINEHHOro cuHraza. KiaccuuuupoBaHHBIN HEOYHINEHHBIN
CHHra3 W OKUCAOIMUN areHT 21 BBOOATCS B yCTaHOBKY 20 TepMHUUYECKOrO pUPOPMHHTra
HEOYHIIEHHOTO CHHIa3a MPH BBICOKOH TeMIiepaType sl pu)OpMHUHra HEOUUIIIEHHOTO CHHTa3a B
PUGOPMUHTOBBIN CUHTA3, COCTOSIUN B OCHOBHOM U3 H,, CO, CO,, H,O u npyrux coenuHeHui
B HEOOJBbIIONH KOHIEHTpAluu. PU(MOPMUHTOBBI CHHIa3 TPOXOAWT CTAAUI0 BOMAHOW W/WJIH
XUMHYECKOW W/Hiu (U3NYeCKOH OYMCTKU 24 1N yAaJeHHs 3arps3HUTENedl I TMOydeHUs
YUCTOTO CHHIa3a JJisl JajbHEWIIero HCIOJb30BAHUA B KAdyeCTBE TOIUIMBA, BBIPAOOTKH
snektposHepruy, cuHre3a crmpra (MeOH, DME, EtOH u np.), cuHTe3a yrieBogopoaoB U
APYruX NPUMEHEHUM.

[0053] Taxxe m3oOpereHue BKIFOYaeT oOpa3oBaHWE M APYIHX NMPOAYKTOB W3 CHHIasa,
KaK OMHCAHO B JAHHOM JIOKYMEHTe, TaKUX Kak, Harnpumep, Tornso @umepa-Tponiua, mpoaykT
cunHTte3a npornecca @umepa-Tpomma B onedunst (FTO).

[0054] B BapuanTe ocyIliecTBIeHHs, yIaepoacoaepkamuii marepuan 10 nmomaercs yepes
CUCTEMY, COCTOSLLYIO U3 TPEX CTYNEHEHN: MOBBIIICHUS 5 NaBJEHUs, PEryJUPOBaHUs 6 MOTOKA U

nogauu 7 B razupukarop 12. Kaxnas cryneHb MOXeT OBITh BBINOJIHEHA C ITOMOIIBIO Pa3HOTO



obOopynosanusi. Hampumep, OOBMHBIMM THIIAMH HCIIOJNB3YEMOTrO OOOPYIOBAHMS SIBJISIOTCS
ILJTFO30BBIN OyHKEp, TPAHCIIOPTEP W/HITH IIHEK.

[0055] [IlceBmooxmkeHHBbIM  ciaoi 16 comepkUT  MOAXOASIIMI  MaTepuan
NICEBIOOKIDKEHHOTO CJIOS, TaKOW Kak, Hampumep, 0e3 OrpaHHYeHHUs] NMEepeYHCICHHBIM, OKCHUJ
ANIOMUHUS, U3BECTHSK, JOJOMUT, MECOK, OJIUBUH, aHTPALUT, 00ecCepeHHbI He(TAHONW KOKC U
ux Jir00as KoMOMHAIMA B JIFOOOH MPOMOPLIHH.

[0056] IlceBnooxkatromuii areHt 11, cocrosmuii U3 BO3AyXa, KUCJIOPOAA, AHUOKCHIA
yrjepoaa, a3oTa, BOASIHOrO TMapa WM Jro0OW uX KOMOMHALMU B JIFOOOH MPOMOpPLINH,
TpaHCTIOPTHPYETCs B razudukarop 12. Bo3ayx oObMHO MCHOIB3YETCS Ui MyCKa, JJIsl HarpeBa
razudukaropa, U KUCIOPOA-BONSHOW Map OOBIMHO HCHOJB3YIOTCS BO BpeMsi HOPMajbHON
paboThI, TEM CaMBIM CBOJSI K MUHIMYMY COAep:kaHue a3ota U 3 ¢dekT pa3OaBieHus: CHHras3a JJIst
NOCJIEYIOUIeH KaTaJUTUYeCKOH KOHBepCHH. [ICeBIOOKIIKAIOIUN areHT MOXeT OBITh
NPEABAPUTENLHO HArpeT, HAIPUMEP, IO TEMIIEPATypbl, PABHON HJIM HU)KE TEMIEPATypPbl CJIOS,
IUI CBEIEHUs] K MUHUMYMY KOHIEHCALMU BOASHOIO Mapa, a TakKe Ui TMOBBIIEHHs BBIXOIA
cuaraza B rasu¢pukarope 12. KoHeuHass KOHLEHTpALUsl OKHCIUTENS pPEryJHpYyeTcsl MpH
PEryJIMpOBaHUU TEMIIEPATYPbl UL MOIAEPIKAHUS TEMIIEPATyphl IICEBIOOKIKEHHOTO CJIOS
razupukaropa (Hanpumep, mexay 450°C u 800°C).

[0057] B Bapuante ocymecTBieHuss rasupukarop 12 ¢ TCEBIOOKMKEHHBIM CIIOEM
pabotaer npu Temnepatype npumepHo 650°C u nasiennn ot 0,1 H6ap u30. 1o 70 H6ap u36. (0,01-
7 MIIa). B npyrom BapuaHTe ocyluecTBiieHUsi razudukarop 12 paboraeT mpu Temreparype,
KoTopas He npesbimaer 750°C, u npu gaBneHnH, kotopoe He npesbimaer 10 6ap u36. (1 MITa).
B HeorpanmumBarolieM BapuaHTe oOcCyllecTBieHuss wmarepuan 10 rasudunupyercs mnpu
Temneparype, koropas He mnpesbimaer 725°C. B papyroM HeOrpaHMYHBAIOINEM BapHAaHTE
ocymectieHnss Marepuan 10 rasudpuuupyercs mpu TemmepaTrype, KOTopash He IpPEBbILIAeT
700°C. B HeorpaHMYMBAIOIIEM BapHaHTE OCYINECTBJIeHMs marepuan 10 rasuduumpyercs nmpu
JaBJIEHUH, KOTOpOe He mpeBbimaeT 4 6ap u3b. (0,4 MIIa).

[0058] Temneparypa ycTaHaBIMBAaETCS TaKUM 00pa3oM, YTOOBI UCKJIFOYHUTDH IUIABJIEHUE
COJIM/arjioMepanuo B CJIOE, KOTOPbIE MPOUCXOAST HEMHOTO BBILIE AAHHOH TEMIIEpaTyphl, H
9To0Bl  O0OECmeYnuTh  XOPOILIYK0 ~ TEPMUYECKYIH0  KOHBEPCHIO UM OOe3JieTyduBaHUeE
yIIEPOACOAEPIKALIETO MaTepraia B HEOUHIIeHHbIH crHra3. CyMMapHas peakiusi MOXeT ObITh
NPEACTABJICHA CIENYIOIIUM 00pa3oM:

CyHp+n/20,; — nCO+m/2H,

[0059] CooTBeTcTBEHHO, JHaHHAs peaknus TNPEACTABIseT COOOW  TIIO0ANBHYIO
SK30TePMUUECKYIO peakiuio ¢ oOpasoannem CO u H,. Peakiuu okucieHus: HEOOXOAMMBI JIJIs
Nojauy Terula sl KOMIIEHCAlMM SHAOTEPMHYECKON peakiuu/TpaHchopMalnuy, TakoW Kak
UCTIapeHue BOIbI M Jpyrue. ITO O3Ha4daeT, uTto HekoTopoe komuuectBo CO, u H,O Ttaxke
oOpasyercs B pe3yJbTaTe peakiuil okucieHus. [[pyrue BTOpocTeneHHble PeaKUy IMPOUCXOIST €
APYTUMH 3JIEMEHTaMH, NPUCYTCTBYIOIIMMU B Marepuaie 10, TakMMU Kak XJIOp, KOTOPBIA
obpasyer HCI, u cepa, xoropas obpasyer HoS u COS. Taxxke obpasyrorcs HCN, N, u NH;,

KOI'Z1a a30T NPUCYTCTBYET B Marepuaie 10.
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[0060] "azuduxarop 12 ¢ MCEBOOOKIKEHHBIM CJIOEM, OMMMCAHHBIA B JAHHOM JOKYMEHTE
U TIPOUJUTIOCTPUPOBAHHBI Ha (Ur.2, ComepKUT yCTpoHCTBO 14 pasneneHust mo pasmepy.
Ycerpolicteo 14 pasgeneHus mo pasmepy COCTOMT M3 30HBI HAACJIOEBOTO IMPOCTPAHCTBA
rasupukaropa 12. B BapuaHTe OCYLIECTBIEHHsS KOHCTPYKLUHUS (POPMBbI 30HBI HAJICIOEBOTO
IPOCTPAHCTBA KOPPEKTUPYETCS TaKUM 00pa3oM, uTOOBI YaCTHLbI, 3aXBaYEHHBbIE W3 30HBI 10
Closl, KJIAaCCM(UIMPOBAINCH MO IUIOTHOCTH, pasmepy wyactuy u ¢opme. Hancnoesoe
IPOCTPAHCTBO, 3a CYET CBOEr0 VYBEJIMYEHHOTO JAuamerpa, OyAeT OelCcTBOBaTh Kak
a’pOAMHAMUYECKOE YCTPOMCTBO paszesieHust JacTull 1o pasmepy. Kak 3mece mpeaycMoTpeHo,
YCTPOWCTBO pa3eNeHHs MO pasMepy MOXKET MPENCTAaBJIATb COOOH paclIupeHue HaICIOSBOTrO
NPOCTPAHCTBA, LUKJIOH, MepPOPHUPOBAHHBIN KOXKYX, CIIUPATIbHbIE JIOTKH, MPOJOJIbHbBIC TUIAHKH,
(GunbTp, KacCKaJHbI WMIIAKTOpP, a’pPOAMHAMHYECKHI Kkiaccuukarop wiu OOy HX
KOMOWHAIIHIO.

[0061] KpymHble 4YacTHIBI C HHU3KOH TUIOTHOCTBIO, HMEIOLINE a3POANHAMUYECKYIO
KOHEYHYI0 CKOPOCTb, MEHBIIYIO ueM (paKTUYeCKass CKOPOCTb YCTPOWCTBA pa3leNIeHUs I10
pa3mepy, OynyT 3axBaTbIBaThbCs. MeNKHe YacTHIBI ¢ OYE€Hb BBICOKOW IIOTHOCTBIO, UMEROIINE
a3pPOIMHAMHYECKYIO KOHEUHYIO CKOPOCTbh, MPEBBIIIAIOIIYI0 (PAaKTHIECKYIO CKOPOCTh YCTPOHCTBA
pa3geneHuss 1O pasMmepy, He OyayT 3axBarbiBaThCsi u OyayT magath OOpaTHO B
NICEBIOOKIDKEHHBIN cIol 16 muist nanmpHeined razudukanmu. st KOHKpeTHOH (GopMbI HacTHUI
Ha Qur.4 npencraBieHbl W30JMHUM a3POANHAMHYECKOW KOHEYHOW CKOPOCTH ISl Pa3IMYHBIX
3HAUEHUN JuamMeTpa © IUIOTHOCTH, WLIOCTpupyomue 3¢dext pasngenenus od0Oro
a3pOAMHAMHUYECKOrO yCTPOMCTBA pa3AeneHus no pasMmepy. Pasgenenne 0OCHOBaHO HE TOJIBKO Ha
pasMepe WM Macce YacTHIl, OHO OCHOBAHO HA KOMOMHALIMU pa3Mepa, Macchl U (pOPMbI YACTHLL.
bosee kpynHble MOPUCTbIE YACTULIBI C HU3KOH INIOTHOCTBIO MOTYT OBITh 3aXBa4Y€HBbI, B TO BPEMS,
KaK OYeHb IUIOTHBIE MEJIKMe YacTHUIbl MOTYT MajgaTb OOpaTHO B ICEBIOOKWKEHHBIH CIIOM.
JlanHOE a’pOAMHAMHUYECKOE YCTPOWCTBO pa3feleHHus MO pa3sMepy pPeryjupyroT I
COOTBETCTBHUSI  JKEJJAEMOMY  pPa3Mepy/TJIOTHOCTH/(popMe  YacTULl, HEOOXOOUMBIMU IS
MaKCHUMAJIbHOTO YBETHYEHHsI 3(P(PEKTUBHOCTH KOHBEPCUH YTIIEPOa HA MOCIEAYIOLINX CTATUSX .

[0062] Ha ¢ur.5 nnst KOHKpETHBIX pabOYHX MapaMeTPOB U THUIIOB YaCTHLI MPEICTABICHBI
W30JIMHUH BPEMEHH, HEOOXOIMMOTrO JISl IMOJIHOW KOHBEPCHU YIIIEPOICOAEPIKALINX YACTHIl B
CHHra3 B YCTAHOBKE TEPMHUYECKOro pupOpMHUHra HEOUMIIEHHOro cuHrasa. Ha stom rpaduke,
st r0OOW M30NMMHUM, JIF00asi 4acTHia, KOoTopash OyneT pacrhojioXKeHa CjieBa W/MIU HUDKE
KpHUBOH, OyZeT MOJHOCTBIO KOHBEpTHpOBaHA. Kak MpoMIUTIOCTPUPOBAHO, HEOOXOAMMOE BpeMs
KOHBEPCHH MPOTIOPLUOHAIBHO HE TOJBKO AUAMETPY UM TUIOTHOCTH YACTHL, HO U KOMOMHAIIUH
IMaMeTpa W IUIOTHOCTH. OJTO TOKa3bIBaeT HEOOXOAMMOCTh KOHAMLIMOHUPOBAHUS YaCTHII,
YHOCHUMBIX C HEOUHINEHHBIM CHHTa30M, JJIS MTOJyUeHHs KJIACCU(QULINPOBAHHOTO HEOUHIEHHOTO
CHHTa3a, KOTOPBIH MOBBIIIAeT KO3 (PULIMEHT KOHBEPCHH YTIIIepoaa.

[0063] s kOHKpeTHBIX pabounX MapaMeTpoB U THUIOB YACTHI Ha (Ur.6 MPEACTaBICHO
HanoxkeHue ¢ur.S Ha ¢ur4. Ilupokas cepas monoca NPEACTABISIET BPeMs KOHBEPCHUU B
YCTaHOBKE TEPMUYECKOro pru(OpMHHra HEOUUIIEHHOTO CHHras3a, pasHoe 0,5 ¢, 2 ¢ u 5 ¢, mis

Auamna3oHa BBICOKOTEMIEPATYpPHBIX pa0OyuX B3HAYEHUH U Ui Pa3IUdHOrO Juamerpa M
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IUIOTHOCTU 4acTull. M30JMHMM MPEACTaBISIIOT adpPOAUHAMHYECKYI0 KOHEYHYIO CKOPOCTb IS
pasJMUYHBIX 3HAYEHWM [uaMeTpa U IJIOTHOCTU. Kak NpOoMIIIOCTpUPOBAHO, Kak KpUBas
KOHBEPCHH B CEKYHIaX, TaK M aj’pOAMHAMHYECKass KOHEYHas CKOpOCTb B M/C OJIH3KO
COOTBETCTBYIOT APYr APYry i JoOOro 3aJaHHOrO auameTpa M IUIOTHOCTH. Hampumep,
KOHCTPYKLIUS YCTaHOBKH prdopMuHra, umeroiieii Bpems npedrsiBanms 0,5 ¢, Oyner umers Gosee
BBICOKYIO KOHBEPCHIO B pPH(OPMHUHIOBBIM CHHra3 mpu A00aBICHUH a3pOIUHAMUYECKOrO
YCTPONCTBA pa3AesieHuss MO pa3Mepy Al COXPAHEHUs B IICEBAOOKIDKEHHOM CJIO€ YaCTHUL C
A3PONMHAMUYECKON KOHEUHOH CKOpocThio Oosee 0,5 wm/c. DTO TMO3BOJSET MOJHOCTBHIO
KOHBEPTUPOBaTh 4acTullbl AuamerpoM 0,4 MM u miIoTHOCTBEO 500 KF/MS, a TaKXXe€ YaCTHULbI
auameTpoMm 0,2 MM 1 mIoTHOCTBIO 1500 kr/m>. YacTuipl auameTpom 0,4 MM 1 1oTHOCTBERO 1500
KI/M® T1aJ1al0T OGPATHO B CJIOH, MPEJOTBPALLAs IONAAHHE CITMIIKOM KPYITHBIX/IIOTHBIX YaCTHII
B YCTAHOBKY TEPMHUYECKOrO PU(POPMHHIA HEOYHINEHHOTO CHHra3a M, TEM CaMbIM, HETOJIHYIO
KOHBEPCHIO.

[0064] KnaccuduumpoBaHHBIN HEOUWIIEHHBIN CHHTA3 Jajee BBOIUTCS B YCTaHOBKY 20
TepMHu4deckoro pudopMmuHra cumHrasa. YcraHoBka 20 TepMuueckoro pudopMHHTa CHHIasa
BBIITOJIHEHA C BO3MOKHOCTBIO pPabOThl MPH BBICOKOH TEMIIEpaType, BBIIIE TEMIIEPATyPhI
Pa3MSITYeHUs] NHEPTHBIX BEIECTB U CONEH, Ay 00paboTKU PaCIUIaBICHHBIX MHUHEPAJIOB U JJIS
OTBEJIEHUs JaHHbIX PACIUIABJICHHBIX MUHEPAJIOB B 30HY OXJIAKACHUS C LIEJIbIO UX U3BJICUEHUS.

[0065] KnaccupunmpoBaHHbIi HEOUNINEHHBIN CHHTA3 3aTeM IOCTYINAeT B yCTAaHOBKY 20
TePMHUYECKOro pupOpMUHra CHHrasa, rie YMCThIH KHCIopox 21 momaercs B BEPXHIOK YacThb
yctaHoBkH pudopmunra 20, Gnarogapsi 4eMy yBEIHUHUBAETCSA TEMIIEpATypa BbILIE TEMIEPATYPhI
IUIABJIEHNUs MUHEpasioB, o0brMHO >1200°C, m ycunuBaeTcs TepMUYECKas KOHBEPCHS TSKEIBIX
CMOJI, JIPEBECHOTO VIV, ApOMATHMYECKUX COCAMHEHMH M MeTaHa M TOMY HOAOOHOro B
nononuurensHblie CO u Hy. B BapuanTe ocyliecTBiIeHNs BO3AYX, KHCIOPOA, JUOKCUI YITIEpOa,
a30T, BOIASHON Map WM Jirobass MX KOMOMHAIMS B JIFOOOI IPOMOPIMU MOJAETCSl B YCTAHOBKY
pudopMUHTa AJIs TOBBILICHHS TEMIIEPATYPbl YCTAHOBKU PUPOPMHUHTA.

[0066] 3axBaueHHBICe TBEpAbIE YACTUIBI IUIABSATCS MpHU paboO4YMX TeMIeparypax
ycraHoBkd 20 pudopMHHra, U OHM 3aXBaThIBAIOTCS B BHUJAE MEJKHUX Kalelb B CHUHrase H
HaKaIUIMBAIOTCS Ha CTEHKe, COo37aBasl IUIEHKY pAacCIUIaBJIEHHBIX MaTepHalioB, MEAJIEHHO
CTEKAIOLIYI0 0 BHEIIHEMY CJIOK) 3aTBEPAEBIINX MaTepuanos. Kak NpOMIUIIOCTPUPOBAHO HA
¢ur.3, B BapmaHTe OCYILIECTBIECHMs, ycTaHOBKa 20 pudOpMHHIa, ONUCaHHA B JaHHOM
JIOKYMEHTE, COAEPKUT MEMOpaHy OXJIKMAKOLIEH CTEHKH, BBIIOJIHEHHYI) U3 IIMITOBAHHBIX
oxjaknaromux TpyO 22. Ha paHHOW cTaguu, Kak CMeCh TOpSYero CHHrasa, TaKk W
pacryiaBjieHHblE TBEpJble BELIECTBA SBJAIOTCA KOPPO3UOHHO-aKTUBHBIMH, U YIIOMSIHYTOE
o0Opa3oBaHHE TBEPAOrO CJIOS Ha CTEHE YCTAHOBKU PU(POPMHHIa ACHCTBYET KakK 3aIlUTHBINA
Oaprep. B BapuaHTe OCYIIECTBIEHHsS CJIOH IONIEPKUBAETCS IOCPEACTBOM LIHPKYJISLIUH
OoepHOIT BOZIBI BBICOKOTO AABJIEHHs B MeMOpaHe 22 oXJakaarolleld CTeHKH, Onaronapst 4emy
o0ecrieunBaeTCst TOCTATOYHOE OXJIAXKIEHHE MEPBOro CJIOs ISl COXPAHEHUs €T0 B TBEPIOM BUJIE.

[0067] Ha >Tom 3Tamne oOmiasi KOHBEPCUs yriiepoJa B CHHTa3 qocTuraer yposHs oT 90%

10 >99% xonsepcuu. KoHeuHBIN COCTaB CHHrasa MOXET BapbHUpOBaTb B 3aBHUCUMOCTH OT
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pabodeii TemmepaTypel U coctaBa chipbsi/Marepuana 10. Takum obpaszom, obecrneunBaercs
CPEACTBO JJIsl CYIIECTBEHHOT'O MOBBIIIEHHSI CTENEHN KOHBEPCUH OOINEro yriepona B CHHra3, Kak
NPOWJUTIOCTPUPOBAaHO Ha ¢ur.7, mpu >ToM noins xkenaeMbeix coenuHeHuit CO, CO, u H;
CYLIECTBEHHO YBEJIMUYUBAIOTCS I1OCIIE OMUCAHHOTO 3/1€Ch MPOLIECCa M0 CPABHEHHIO CO CKOPOCTBIO
NIOTOKA, TMOJIYYEHHOW AJIsl TAKUX COCAMHEHHH, KOorna pupOpMUHT MPOBOAMTCS, HAPUMEp, NPU
1050°C. Kpome Toro, HexxemnarenbHble coeuHenns, Takue kak CHy, cBeZieHbl K MUHUMYMY.

[0068] OOpasyromuiics B pe3yjibTare CHHIa3, MOJYYEHHBIH C MOMOIIBIO OMHUCAHHOTO
37ech crocoba, MMeeT HU3KOE KOJMYECTBO ApeBecHoro yrisi, cMmonbl, HAP, denona u apyrux
HeTenmonoOHBIX  MOOOYHBIX  MPOAYKTOB. IIpennoxeHHbId CHOCO0 HMMEET  BBICOKYIO
s¢dexTuBHOCTL KOHBepcum yriepoma oT 90% mo >99%, wmoxker oOpabaTbiBaTh
rpyOOAMCIIEpPCHBIE PBIXJIbIe, TOHKOIMCIIEPCHBIC PBIXJIBIC UK OT IPy00- 10 TOHKOU3MEIbYEHHBIX
matepuajoB. Kpome Toro, ykazaHHbli crocod mMo3BojsieT o0pabaThiBaTh pACIIABICHHBIE
MHUHEpaJIbl, ONTHMH3HPYET Pa3Mep/IUIOTHOCTh NMPU TOATOTOBKE HMCXOAHOTO CBHIPbSl I 30HBI
BBICOKOTEMIIEPATYPHOI rasu(puKalyi U CBOAHT K MHHHUMYMY IHANa30H Pa3MepOB/TLNIOTHOCTH
YaCTHI] IS ONITUMHU3ALIMH KOHBEPCHH U TEKYYECTH PACIUIABICHHBIX MUHEPAJIOB.

[0069] Yrneponcoaepskaiue Matepuasbl, BKJIOUYCHHbIE B HACTOALLEE OMHUCAHHUE, MOTYT
ObITh OoraTeiMu OHMOMAcCOl MaTepuanaMy, KOTOpPble MOTYT ObITh Tra3u(UIMPOBAHbI B
COOTBETCTBHH C BAPHUAHTOM OCYILIECTBJIEHMs, W BKIIOYAIOT, 03 OrpaHHMYEHHs, TOMOTEHHbIE
Ooratele OMOMaccoii MarepHwaibl, HErOMOT€HHble Oorarble OHMOMAcCOi  MaTepuabl,
reTeporeHHbie OoraTeie OMOMACCON MaTepHalIbl, U TOPOACKYI0 OroMaccy. YTiepoacoaepsKamimii
MaTepuajg Takke MOXeT ObITb OOrarbIMH IUTACTMACCOM  OCTaTKaMU WM  JTIOOBIMHU
OTXOJaMM/TIPOAYKTaMH/Ta30M/>KUAKOCTBIO/TBEPABIM BEIIECTBOM, KOTOpPbIE BKJIIOYAIOT YIJIEPOA.
OH Takke MOXKeT ObITh JIOOBIM THUIOM YDV M TaKUX NPOU3BOIHBIX, KaK HE(PTSAHOW KOKC,
HedTenmpoaykTel U MOOOYHBIE MPOAYKTHL, OTPAabOTAHHOE MACJO, JKHUAKOE TOILIMBO,
yIJI€BOAOPOABI U CMOJIA.

[0070] T'omorenHbie OGoraThie OMOMACCOW MaTepHalbl MPEACTABISIIOT CO0OM OoraTbie
Oromaccoil MaTepHalbl, MOJYYSHHbIE U3 OJHOTO UCTOUHUKA. Takue MaTepraiibl BKIIIOYAIOT, 0e3
OTpaHUYEHUs, MaTepUasibl U3 XBOWHBIX J€PEBbEB WM JINCTBEHHBIX JEPEBHEB OIHOTO BHIA,
CEeNIbCKOXO3STHCTBEHHBIE MaTepHalbl U3 PACTEHUSI OJHOTO BUIA, TAKHE KaK CEHO, KyKypy3a HJIH
NIIEHUIA, WJIK HapuMep, NMEPBUYHBIN [UTaM U3 APEBECHOH MAacChl, M APEBECHas miema. JTo
Tak’ke MOTyT OBITh MaTepHwajbl W3 OZHOrO paUHUPOBAHHOTO WCTOYHHKA, HANpPUMeEp,
OTpabOTaHHOE PACTUTENILHOE MACJIO, KOpa IUIONOB JIMYHU WK Oapa, MOJy4YeHHas U3 OOOYHOro
NPOAYKTa NMepepadOTKH KyKYpPY3bl B METAHOJ.

[0071] Heromorennsie OoraTele OMOMAcCOi MaTepUalbl, KaK MPAaBHIIO, MPEACTABISIOT
coboli marepuaibl, MOJTyYeHHbIE M3 pacTeHud Oojee 4eM ONHOro BHAA. Takue MaTepHallbl
BKJIFOYAIOT, O€3 OrpaHWYEHUs], JIECOCEYHbIE OCTATKM U3 CMELIAHHBIX IOPON, W APEBECHBIE
OCTaTKH CMEIIAaHHBIX IOpPOJ, MOJNyYeHHbIE B pe3ysibTare OOAMPKUA KOPbI WM JIECOMMIIBHBIX
pabor.

[0072] T'ereporennbie OoraTele OHMOMAaccOoil MaTepHaibl Kak MPAaBUJIO NPEACTABISIIOT

co0oli MaTepualbl, KOTOpPbIE BKIIOYAIOT OMOMAcCy U HE OTHOCALIMECS K Ouomacce mMarepualsbl,
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TaKMe KaK IUIACTMACChl, METAJUIbl W/WIIM 3arpsi3HUTENH, TaKhe Kak cepa, TajioreHbl, WM He
OTHOCALIMHCA K Onomacce a3oT, ComeprKaluiicss B TAaKUX COCOMHEHUSX, KaK HEOPraHM4YeCKHe
COJIM WUJIM OpraHUYecKHe coenuHeHHs. [Ipumepbl TaKMX reTeporeHHbIX, OOraTelx OHOMAaccoil
MaTepHajioB BKJIIOYAIOT, O€3 OrpaHUYeHHUs, IMPOMBILIUIEHHbIE OTXOMAbI, OTXOABI YCTAHOBOK
PELUPKYJSIMY, ABTOMOOWJIBHBIM XJaM W OTXOJbI, TOPOACKYKD OHOMAacCy, TakKyl Kak
MyHULUIAJIbHbIE TBEpPAblE OTXOAbI, Takue kak TorwmBo u3 orxonoB (RDF), Teepmoe
BOCCTAHOBJICHHOE TOIUIMBO, OCAJOK CTOYHBIX BOJ, LIWHBI, CUHTETUYECKUH TEKCTUJb, KOBPBI,
CUHTETHUYECKUN KaydyK, BCIEHEHHbIH MMOJUCTUPOI, MOJUILIEHOYHYIO HUTh, U T.J., UCKOMIAeMOT0
WINA PACTUTEIBHOTO MPOUCXOXKIEHHS, UCTIONb30BAHHBIE IEPEBSIHHBIC CTOJOBI JJIsi WH)KEHEPHBIX
KOMMYHHKAIIMHA U JAePEBsIHHBIE JKEJIE3HONOPOKHBIE IIMAJbI, KOTOPbIE MOTYT ObITh 00paboTaHbI
KPEO30TOM, MEHTaxXJOP(EHONOM MM XPOMHPOBAHHBIM apCEHATOM MEIH, M IPEeBeCHHa OT
CTPOUTENbHBIX M JEMOHTAKHBIX PadOT, KOTOpask MOXKET COAEepKaThb OJHO U3 NMEPEUUCIICHHBIX
BbIIII€ XUIMUYECKUX BELECTB, a TAK)KE KPACKU U CMOJIbL.

[0073] B BapuanTe OCYIIECTBICHUS YIIEPOACOAEPIKAIINE MAaTEPHATBI MOTYT MTOAABATHCS
B Buze xyonbeB RDF HU3KOHM MJIOTHOCTH C MOMOLIBIO CUCTEMBI MOJAYM, CHHXKAsl 3aTpaThl Ha
NPeABAPUTENBHYIO0 00pabOTKY MCXOAHOTO CHIPBS 3@ CUET TOJBKO YACTHYHOW NpeBapUTEIbHON
oOpaborku xyonmbeB RDF. B npyrom BapuaHTe OCYIIECTBIEHHS YTIIEPOACOAEPIKALINE
MaTepHajbl MOTYT OBbITb CMECHIO XJIONBEB HU3KOW IUIOTHOCTH, MMEIOLINX pa3Mep YacTULbl B
JVana3oHe OT HECKOJbKHUX MWIJIMMETPOB 0 MHOTMX CAaHTUMETpOB. B HeorpaHmdusaroiiem
BapUaHTE OCYIIECTBJIEHHUS YTIIEPOACOAEPIKALINE MAaTepPHaibl MOTYT OBITh B I'PAaHYJIHPOBAHHOM
¢dopmMe BBICOKOI MJIOTHOCTH C XJIONBbSIMH HHU3KOH IUIOTHOCTH WM 0Oe3 HuX. B apyrom
HEOrPaHMYMBAIOINEM BapHAHTE OCYINECTBJICHUS YIJIEPOACOAEp KAlINe MaTepHajabl MOTYT ObITh
TBEPABIM BELIECTBOM, KUAKOCTBIO, Ta30M WM JTIOOON KOMIO3ULMEH B 000N ee Mponopuuy,
KOTOpasi COAEPIKUT aTOM yTJIEPOAA.

[0074] B mpenycMOTpEeHHOM 37€Ch BapHaHTE OCYLIECTBIEHMs pabouas Temmeparypa
pudopmunra cocraensier ot npumepHo 1200°C mo mpumepro 2000°C. CoOTBETCTBEHHO,
TeMIeparypa TEPMHUECKOr0o pPHU(POPMHHIa HAXOIMUTCS BbIE TEMIEPATypbl IUIABJICHUS
MHUHEpaJioB, Kak Hampumep, Ha ypoBHe mpumepHo 1200-1800 °C, uro yBenuMuMBaeT BBIXOA
CHUHrasza ¥, B KOHeuHoM cuere, cnupta. IIpu 1300-1500 °C onucaHHBIA 37€Ch TEPMUYECKUIT
pudopmuHr  obecreunBaeT MPAKTUYECKH TOJHYK)  KOHBEPCHUIO  YIIIEPOICOAEPIKALINX
coennrennii B CO, H;, CO, u H;O, mpu 3TOM KOHEUHBIHi COCTAB CHHTa3a OIPEACNSCTCS
paBHOBECHEM KOHBepCHH BOsiHOTO ra3a (WGS).

[0075] Ilpu ucnonp3oBanuu rasuukaTopa ¢ NCEBIOOKIKEHHBIM CIIOEM U yCTPOHCTBA
paszeneHus Mo pa3Mepy, Kak OMHCAHO U MPEAYCMOTPEHO B HACTOSIIEM JOKYMEHTE, OMMCAHHbIN
3nech TepMudeckuii pudopmMuHr npu Temmeparype Bbime 1200°C mo3BONSET YBETUYUTH
KOHBEPCHIO M BBIXO/I CHHIrasa, C MPaKTUYEeCKH I[IOJHOM KOHBEpCHEH MeTaHa, CMOJbl U
apomarnuyeckux cmon (NBTX - nHadranmuna, OeHsona, Toiayosa M KCHIJIONA), TPU 3TOM
OCTaTOYHBII JPEBECHBIN YTrOJIb/HEKOHBEPTHPOBAHHBIN YIJIEPOA COKPAIIAETCS.

[0076] 1o cpaBHeHuro ¢ rasudukaipeii, onucanaoi B mareHte CIIIA Ne 8137655, raoe

pudopmuHr npoBoawics npu Temneparype He Oonee 1200°C, B OCHOBHOM IpU TeMIIEpaType
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okoso 1000°C, ommcaHHBIH 37€Ch CIOCOO MO3BOJISIET CYIIECTBEHHO COKPATHTh KOJUYECTBO
OCTaTOYHOT'O JPEBECHOTO YIS, KaK MOKa3aHo Ha ¢ur.7.

[0077] Onucansblii 34eCh COCOO MO3BOJSIET JOCTHYL BBICOKOH CTENMEHU KOHBEPCHUU
yIJiepoJia B CHHIa3, 1o MeHbluei mepe, ot 78% 1o 96%.

[0078] Cunras Ha BbIXOnE U3 ycTaHOBKM 20 Tepmuueckoro pudopmunra conepxut Ho,
CO, CO;, u H,0. Iocne nononHuTenbHOH 0OpabOTKH, KaK OMHMCAHO HIDKE, OOpa3yOLIMICS B
pe3yJbTaTe YHUCTBIN CHHIA3, MOJIYYEHHBIH OIMMCAHHBIM 3]1€Ch CIIOCOOOM, MOJXET 3aTeéM ObITb
NOABEPTHYT AaybHeimeil o0paboTke M TPEBpALICHUIO B APYTHe TMOJIE3HbIe MPOIYKTHI,
HANpUMep, XUMHYECKOE BEINeCTBO. B 4acTHOCTH, MOApA3yMEeBAEeTCs, YTO OIMUCAHHBIA 311ECh
croco0 MPOHM3BOAUT, HANPUMEP, TOIUIUBO, MPEANOYTHTENLHO JKUAKOE TOIUIMBO, & TaKXKe Psif
BO30OHOBJISIEMBIX XHMHUYECKHUX BelIeCTB. [IpuMepbl XUMHUYECKUX BEINECTB, BKIFOYCHHBIX B
HACTOSIIUI JOKYMEHT, BKio4aroT MetaHoi (MeOH), stanon (EtOH), metunaneratr (MeOAc) u
stunanerat (EtOAc), kak ommcano, Hanpumep, B WO 2013/188949 u WO 2013/091067,
cofiepKaHNe KOTOPBIX BKJIFOYEHO B HACTOSIIIHI JOKYMEHT OCPEICTBOM CCBUIKH.

[0079] Kak mpaBuiio, cranuu 24 OYUCTKU PUGOPMHUHTOBOIO CHHrasza I IMOJyYEHHs
YHCTOTO CHHIa3a COCTOST M3 YAAJIEHHs Cepbl, YAAIEHUs] aMMHUaKa, YIOAJIEHHs XJIOpa, YAaJIeHHs
YacTHUL], YOAJIEHUs TUOKCHIA yIiiepoAa W JAPYrHX CTaAWid YOaJeHHs CJIEIOBBIX KOJUYECTB
KAaTAIUTHYECKUX $A0B. THUNHYHBIMH TEXHOJOTMYECKHMH CTYIEHSMH, BXOISIIMMH B OOBEM
HACTOSIIEr0 M300peTeHuUs], SIBIAIOTCS, HAIPUMEpP, MOKpBIE BOISHBIE CKpyOOeprl, CKpyOOepsI
KHCJIbIX Ta30B U TBEPAO(]a3HbIE 3aLTUTHBIE CIIOM.

[0080] Kucnbie ra3pr, oOpa3yroiuecs B KOHIIE ONMMUCAHHOTO BbIIIE CIIOC00a, B OCHOBHOM
COCTOSIT U3 AUOKcHuna yriepona u ceposonopoaa (H,S). Cunras HeoOXoauMO OYHINATH OT 3TUX
KHCJIBIX Ta30B, YTOOBI 3AIMUTHTh HAXOAIINECS HHIXKE MO MOTOKY KaTaJIH3aTOPbl OT OTPABIICHUS
cepoii U obecrneynTh onTUMaNbHYI 4iCcTOTy CO; ISl MOBTOPHOTO UCMOJIb30BaHUS B CrIocode.
VY naneHue KHCIOro ra3a MOXKeT ObITh JOCTUTHYTO C MOMOIIBIO KOHTYpa YAAJEHUs] KUCIIOTO rasa
(AGR), cocrosiiero W3 MNPOTUBOTOYHOM aOCOPOLMH C HCIONBb30BAHMEM pEreHepaTHBHOTO
METaHOJIbHOTO pacTBopuTeNs B aOCOpOLMOHHON KOJOHHEe. B kadecTBe ajabTepHATUBBI, IS
yIAJeHUs] KHUCJIBIX Ta30B MOTYT HCIOJNb30BaThCA W APYTHE CUCTEMbI, TaKHE KaK aMHHOBBIE
ckpy0bepsr, mporecc Selexol, mpouecc Purisol, mponuieHkapOOHATHBIN PACTBOPUTEND U T 1.

[0081] Kak omucano B ganHoM aokymente, AGR mnozsomser ymamute HpS u CO; u3
CHHTra3a, B JONOJHEHHE K IPYTUM CJIeAaM CEPHUCTBIX M a30THUCTBIX COCOMHEHUH, T.e.
kapboHwicynbduny, cepoyriepony u T.4. Ha Bbixome u3 aOCOpOLMOHHON KOJIOHHBI CHHTA3
coctrout B ocHoBHOM u3 CO, H,, ¢ HexkoTopbim konmuuectBoM CO; U cliejaMu COeANHEHUHN CepBl,
U OH HAIPABIISIETCS B 3ALUTHBINA CJIOH CHHTa3a Il YAAJIEHHs OCTABIINXCSI COEMHEHHUH Cephl, a
Takke KapOOHMJIOB M apCHHA, KOTOPbIE SAOBUTBHI ISl KaTaJIU3aTOPOB CHHTE3a M MOTYT
3HAYUTEIBHO COKPATUTD UX SKCIIYaTALMOHHBIA CPOK CITYKOBI.

[0082] Kak omumcaHO BbIIE, OMUCAHHBIA 37ECh CIIOCOO MOXET OBITh HAmNpaBJIeH K
nanpHeimel nepepaboTke M MOXKET BKJIIOUATh B ceOsl MpeBpallleHHe CHHIa3a B XUMHUECKHE
BEIlECTBA. B BapmaHTe OCYILIECTBIEHHS YNCTBIH CHHIa3 MOXET BCTYNAaTh B PEAKIHIO B

MNPUCYTCTBUH KaTaJIu3aTopa AJiS IMOJTYUYCHUS METAaHOJIA.
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[0083] Yucteiii cuHras mpu 3TOM IOJAETCs B METaHOJbHbIN peakTop. Kak mpasuio,
METAHOJIbHBIA PEaKTOpP COAEPKUT KaTalu3aTop, HalpuMep, KaTajJu3aTop Ha OCHOBE OKCHAA
vean (CuQO) w/mnm karamu3aTop Ha OCHOBe Ookcuaa nuHka (ZnQ), rme BOIOpPOI, MOHOOKCHN
yriepoaa v JUOKCUI YITIEpOsia COEANHSIOTCS Ha MOBEPXHOCTH KaTalIu3aTopa U MPEeBPaIIaloTCs B
METAHOJI, B COOTBETCTBUU CO CJIEAYIOIUMH OCHOBHBIMU PEAKLIUAMHU:

CO+2H, <> CH30H

C02+H2 <> CO+H20

C02+3H2 <> CH3OH+H20

[0084] Kak mpaBusio, cMHra3 rnocTynaer B METaHOJbHBIH PEakTop MpPU TEMIIEpaType OT
200°C mo 230°C. B BapuaHTe OCYIIECTBJICHHS BOAOPOMA, MOHOOKCH] yIJiepoja U THOKCH]
yriepoAa BCTYMAKOT B peakuuo Mpu Temneparype oT npumepHo 100°C mo mpumepno 300°C.
Bonopon 1 MOHOOKCH]T yrilepoaa U3 CHHIra3a BCTYMAOT B PEAKIUI0 TPU AABJICHUH OT MPHUMEPHO
250 ¢ynt/kB. groim no npumepro 2000 ¢yHT/KB. mroiim (1,7-13,8 MITa).

[0085] Hanpumep, B mporeccax MpPOU3BOACTBA 3TAHOJA, METAHOJ, TOJYUYCHHBIA U3
METaHOJIbHOTO PEAKTOPa, MOKET B AAJIbHEHIIEM BCTYNATh B PEAKIIMIO C MOHOOKCHIIOM YTJIEPOAa
B peakTope KapOOHUIIMPOBAHUS C 0OOpa30BAHMEM METHJIAIIETATa, B COOTBETCTBUHU CO CIIEAYIOIIEH
peaKkLuei:

CH3;0H+CO<>CH30O0H (peaxiust kapOOHUITUPOBAHHUS)

CH3;00H+CH;0H<«>CH3COOCH;+H,0 (peakuus stepuduxamnmm)

[0086] B 3aBucuMOCTH OT HHTErpalii peakTopa KapOOHMINPOBAHUS N30BITOK YKCYCHOM
kuciotsl (CH3;COOH) moskeT ObITh 3TepuuIupoBaH B OTAENBbHON PEAKLINOHHON 30HE.

[0087] IlonyueHHBI MeTWIaLlETaT 3aTEM IOAAETCA B PEAKTOP TUAPOTEHONN3A, I
METHJIalleTaT M BOAOPOJ BCTYMAIOT B pPeakiMio ¢ OOpa3oBaHHMEM 3TAHOJA M METAaHOJa B
COOTBETCTBHUH CO CIEAYIOIIEH peakiueil:

CH3COOCH3+2H2{—>CHgCH20H+CH30H

[0088] B wacTHOCTH, MOHOOKCHA YIJIepOAa U BOAOPOA IJISl BBILIEYKA3aHHBIX PEAKTOPOB
KapOOHMJIMPOBAHUS U THIPOTCHOJIN3a MOJMYYAl0T Ha CTAAUU PAa3AeIeHHs CHHIa3a C MOJy4YeHUEeM
notoka, oboramennoro CO, u noroka, odorarmeHHoro Hy, KOTOpbIE MOTYT HCIONB30BATHCS B
CBOMX COOTBETCTBYIOLIUX peakTopax. Takasi cTamusi pa3fefieHHus CHHra3a BKJIOYAET, HalpuMep,
W3BECTHYIO TEXHOJIOTHIO MEMOPAHHOTO pa3eseHus u/um KkpuoreHHoro otaenerns CO u T.1.

[0089] Kak omucaHo B JaHHOM JOKYMEHTE, TIOJYYEHHBI CHHIa3 MOXKeT OBbITh
UCTIOJIB30BAH JJIsl JaJIbHEHIIel nmepepaOOoTKu B METaHOJ W/WIH JJIsS MPOW3BONCTBA 3TaHOoNa. B
Ka4eCTBE AaJIbTEPHATHBBI, IOJYYEHHBIH CHHIA3 MOXKET ObIThb HCIOJB30BAaH MJIsi BBIPAOOTKH
SJEKTPOSHEPTHM W/WIM TeIUla, NPOM3BOACTBA YIJIEBOIOPOIOB WJIHM KaIeJbHOTO TOIUIMBA
(HampuMep, € WCIIONIb30BAaHMEM H3BECTHOro mpouecca Puimepa-Tpomima), MpoOU3BOACTBA
BBICIINX CIIUPTOB H/HJIM XUMHYECKHX BEIECTB.

[0090] B To Bpemsi kak HacTosee u300peTeHre ObUIO OMUCAHO B CBS3H CO CBOMMU
KOHKPETHBIMH BapHaHTAMH OCYIIECTBJIEHHS, CJIEAYET MOHUMATh, YTO BO3MOXKHBI JaJbHEHIINE
MoauQUKaIMY, U JaHHAs 3asBKa MPEAIoyaraeT OXBaT JIOOBIX M3MEHEHWUH, NMPUMEHEHUH WU

aHaHTaHHﬁ, BKJIIOYasi TaKHUE€ OTCTYIUICHUA OT HACTOALICIO H3JIOKCHUS, KOTOPLIC BXOAAT B
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U3BECTHYIO WJIH OOBIYHYIO MPAKTUKY B JAHHOW OOJIACTH TEXHUKH M KOTOPBIE MOTYT OBITBH
MIPUMEHEHBl K W3JIOKEHHBIM BBIIIE CYIIECTBEHHBIM IIPU3HAKaM U HE BBIXOAST 3a TPaHULbI

o0BpeMa n300peTeH s, yCTaHOBJIEHHbIE NpuiiaraeMoi Gpopmyioii n3odpereHus.
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D®OPMYJIA U3OBPETEHUS

1. Crioco® KOHBEPCHH YTIepOACOAEpIKAIEero MaTepuaia B CHHTE3-Ta3, BKIFOYAOLIHH:

a) ra3uuUKaLUI0 YIJIEPOACOAEPIKALIero Marepuaja B ICEBAOOKIDKEHHOM CJIO€ C
NOJIy4€HHEM HEOUYHUINEHHOIO CHIa3a,

b) xnaccuukanMo HEOUHUINEHHOIO CHHra3a Ha OCHOBE adpPOAMHAMHUYECKOH CKOPOCTH
YaCTHLl B YCTPOHCTBE pa3JieNieHHs IO pasMepy, oOpasyromeM KiIacCH(UIPOBAHHbIA
HEOYHILEHHbII CHHTa3;

C) BBEICHUE YKA3aHHOTO HEOYMIICHHOTO CHUHra3a ¢ KJIacCU(PUIIMPOBAHHBIMU YaCTHLIAMHU
B YCTAHOBKY TEPMUYECKOTO pU(OPMHUHTA; U

d) pudopMHHr yKa3aHHOTO KJIACCU(UIMPOBAHHOTO HEOUUIIEHHOTO CHHrasa Impu
TEMIepaType BbILIE TEMIEPATyPhl IIABJIEHUS] MUHEPAJIOB, ¢ 00pa30BaHHUEM CHHTE3-Ta3a.

2. Cnocob mo 1.1, B KOTOPOM yCTPOMCTBO pa3feNieHus 10 pa3Mepy MpPeaCcTaBsieT coOou
pacuIpeHre HaACIOEBOrO MPOCTPAHCTBA, LHMKJIOH, NephOPUPOBAHHBIA KOXKYX, CIHPAJIbHBIE
JOTKH, TPONOJbHBIE IUIAHKH, (UIBTP, KaCKagHBIH  HMMIAKTOP, a3POAMHAMUYECKUHN
KJIACCU(PUKATOP WK JFOOYEO UX KOMOWHAIIHIO.

3. Cnocob mo m.1 wim m2, B KOTOPOM YIrJepOACOAEp AN MaTepuan MONaeTcss B
PEAKTOP C MCEBAOOKUKEHHBIM CJIOEM C TIOMOLIBIO CUCTEMBI TTOAYH.

4. Crnocob mo mobomy u3 1m.I.1-3, B KOTOPOM PEAKTOP C TCEBIOOKIKEHHBIM CIIOEM
COIEPIKUT MaTepHal MCEBAOOKMUKEHHOTO CJIOsI, BBIOPAHHBIN M3 TPYMIIBL, COCTOSIIEH U3 OKCHOA
ANFOMUHUS, W3BECTHsKA, JOJIOMHTA, TECKa, OJUBHHA, aHTPALUTA, 00ECCEPEHHOro HEe(TSIHOro
KOKCa WJIM UX KOMOWHAIMH.

5. Cnoco0 o mrobomy u3 m.m.1-4, B KOTOPOM IICEBAOOKUKAIOIINI areHT UCIIONB3YeTCs
IUI HAarpeBa PeakTopa ¢ MCeBIOOXKIKEHHBIM CIIOEM U AJIS OJauu KUCJIOpoaa A razudukanun
yTJIepOACOAEPIKALIEro MaTepuana.

6. Cnocob 1o 1.5, B KOTOPOM NCEBIOOKIIKAOIINM ar€HTOM SIBJISIETCS] BO3JYX, KUCIOPOZ,
IUOKCH]I YIJIEPO/Ia, a30T, BOASHOM Map WM Jr0as uX KOMOMHAIIUS.

7. Cnocob mo mrobomy w3 M. l1-6, B KOTOPOM YIJIEPOACOAEPIKAINMA MaTepual
razuduuupyercs npu remmneparype ot npumepHo 450°C no npumepno 800°C.

8. Cnocobd mo mrobomMy u3 m.m.l1-7, B KOTOPOM YIJIepONCOAEpIKAIUNA MaTepua
razuduuupyercs npu remrneparype ot npumepHo S00°C no nmpumepno 700°C.

9. Cnoco6 mno mobomy wu3 mal-7, B KOTOPOM HEOYHMINEHHBI CHHra3 ¢
KJIACCU(UIIUPOBAHHBIMHA HYaCTHLIAMH IOJBEPraercss pU(QOPMUHTY B YCTAHOBKE TEPMUYECKOTO
pudopmuHra.

10. Cnoco6 mo mobomy m3 mm.1-9, B koTtopom pabouas temmeparypa pu(OpMHHTa
cocrasiseT oT npuMepHo 1200°C no npumepno 2000°C.

11. Cnocob mo m.10, B KOTOPOM BO3AYX, KUCJIOPOA, THOKCUI YIJIepoaa, a30T, BOASHOU
nap win Jrobasi ©IX KOMOMHALMS B 000 MPOMOPLUHU MTOAETCsl B YCTAHOBKY pU(OPMUHTA IS
TIOBBIIIEHHSI TEMIIEPATYPbl YKA3aHHON YCTAHOBKU PU(OPMUHTA.

12. Cnoco06 no mobomy u3 m.m.1-11, B koTopom knaccupUIUpPOBaHHBIA HEOUUIEHHbINH

CHHra3 mnojsepraercs pudopmuHry npu Ttemmeparype ot npumepHo 1200°C no mpumepHO



17

1800°C.

13. Cnoco6 mo mobomy u3 mm.1-12, B KOTOpOM yCTaHOBKa PUGPOPMHHIA COAEPIKHUT
MeMOpaHy OXJIaXKAoIeld CTeHKH.

14. Crnoco6 mo m.13, B koTOpoM MeMOpaHa OXJAXJIArolled CTEHKU BBIMOJHEHA W3
IIMITOBAHHBIX TPYO.

15. Cnoco6 mo nmobomy u3 1m.i.l-14, B KOTOPOM YIJIepOACOAEp KALIM MaTepua
KOHBEPTHPYETCsl B CUHIa3 € 10 MeHblIel Mepe 78% cTeneHblo KOHBEPCUH YTIIIeposa.

16. Cnoco6 mo mroboMy u3 mm.1-15, B KOTOPOM yIJIEpOACOAEPIKAIIUI MaTepual
KOHBEPTHUPYETCS B CHHTIA3 C MO MeHbleil mepe 90% CTeneHbr0 KOHBEPCHUH YTIIepoaa.

17. Cnoco6 mo mrobomy u3 mm.l-16, B KOTOPOM yIJIEPOACOAEPKAIIUN MaTepua
KOHBEPTHUPYETCSl B CHHIA3 C [0 MeHblIeil Mepe 96% CTeneHbl0 KOHBEPCUH YTIIepoaa.

18. Cnoco6 mo mrobomy u3 mm.1-17, B KOTOPOM yIJIEpOACOAEPIKAIIUI MaTepual
NpeACTaBysieT COOOH JKUAKOCTD, TBEPIOE BELIECTBO W/UJIM a3, CONEpIKaIlue YIIepo.

19. Cnoco6 mo mrobomy u3 mm.1-18, B KOTOpOM yriiepoACOAEepsKaluil MaTepua
npeacTasisieT cobol duomaccy.

20. Cnocob mo .19, B koTOpoM OHoMacca mpencTaBiisieT CoO00i TOMOTeHHY0 OroMaccy,
HErOMOTEHHYI0 OHOMacCy, TeTepOreHHyK Ouomaccy, TOPOACKYK Ouomaccy WU HUX
KOMOWHAIIHIO.

21. Cnocod mo m.20, B KOTOPOM TOMOTEHHYIO OHMOMAcCy TMOJIy4alOT W3 XBOWHBIX
JIepEBbEB, JINCTBEHHBIX IEPEBBEB, CEIBCKOXO3SMCTBEHHOIO MaTepuasia, NMEePBUYHOIO IIJIaMa,
OTpabOTaHHOI'O PACTUTEIBHOIO MACIIa, KOPBI IUIOAOB JINYU WIIN Oapbl.

22. Crnocob mo m.20, B KOTOPOM HErOMOT'€HHYK) OMOMACCY MOJIyHalOT U3 CMEIIaHHBIX
JIECOCEYHBIX OCTATKOB MJIM CMEIIAHHBIX JPEBECHBIX OCTATKOB.

23. Cnoco6 mo mobomy u3 1m.m.1-20, B KOTOpPOM YIJIEpOACOAEp KAl MaTepua
BKJIFOYAeT IUJIACTUK, METalJI, HEOpPraHU4ecKyl0 COjJb, OpPraHHYeCKOe COEAUHEHUE,
NPOMBIIIJICHHbIE OTXONbI, OTXOIbl YCTAHOBOK PELMPKYJSIUK, ABTOMOOWJIBHBIA  XJIaM,
MyHULUNATbHbIE TBepable oTxoabl, oTxonbl ICI, orxomer C&D, TommmBo u3 orxonos (RDF),
TBEPJIO€ BOCCTAHOBJIEHHOE TOILUIMBO, OCAJOK CTOYHBIX BOJ, HCIIOJIb30BAHHBIC IEPEBSHHBIC
CTOJIOBI JJIS1 HH)KEHEPHBIX KOMMYHUKALUH, JepEBIHHbBIE JKEIe3HONOPOKHBIE IITAbI, APEBECHHY,
IIIMHBI, CHHTETHYECKHH TEKCTUJIb, KOBPbI, CHHTETHYECKHI Kay4yK, MaT€pHajbl U3 UCKOIAEMOTO
TOIUTMBA, BCIEHEHHBIH TOJHMCTUPOJ, MOJUIUIEHOYHYK) HHTb, CTPOUTEIbHBIH IPEBECHBIN
MaTepHal, WK JI000e UX COUETaHUE.

24. Cnoco® KOHBEPCHU YIJIEPOACOAEPIKALIETO MaTepHaja B XHMHUYECKOE BEIIECTBO,
BKJIFOYAFO LU

a) rasuuUKaALUIO YIJIEPOACOAEPIKALIEr0o MaTepuaja B ICEBIOOXKIDKEHHOM CJIoe C
NOJIy4€HHEM HEOUHUINEHHOTO CHHTa3a,

b) knaccuukanMoo HEOUUINEHHOTO CHHra3a Ha OCHOBE a’pOIMHAMHYECKOH CKOPOCTH
YacTUI] B YCTPOMCTBE pasfeneHuss IO pasMepy, OOpas3yroIieM KJIacCU(PHUIMPOBAHHBIN
HEOYHIIEHHBIN CUHIa3;

C) BBCACHHUEC YKA3aHHOTO HEOYUILCHHOI'O CUHrasa ¢ KJ'IaCCI/I(I)I/II_II/IpOBaHHbIMI/I JacTuuamMu
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B YCTAHOBKY TEPMUYECKOTO pr(OPMHUHTA,;

d) pudopMHHr yKa3aHHOTO KJIACCU(ULHUPOBAHHOTO HEOUHINEHHOrO CHHrasa Impu
TEMIIepaType BbILIE TEMIIEPATyPhI IUIABJICHHUS MHHEPAJIOB, ¢ 00pa30BaHHEM CHHTE3-Ta3a; U

€) KOHBEPCHIO VKa3aHHOTO CHHTE3-ra3a B METAaHOJ B METaHOJIbHOM pPEaKTOpeE,
HPOU3BOASALIEM METAHOJI.

25. Cnoco6 no .24, JONOJHUTENBHO BKIFOYAOIIHUI CTaqUH;

f) peakunn meranona ¢ MmoHookcunom yriepona (CO) B peakTope kapOOHUINPOBAHUS C
o0Opa3oBaHHEM MeTHUJIalleTaTa, u

g) Mofa4YM yKa3aHHOTO METHJIALeTaTa B PEaKTOp THAPOreHOJ N3, U PEaKIU YKa3aHHOTO
merunanerara ¢ Bomoponom (H,) ¢ mosyueHuem STaHONA, METAHOJNA, STHJIALETATA WM HX
KOMOUWHALIHH.

ITo noBepenHocTn



N3MEHEHHAS ®OPMYJIA H30BPETEHUA,

HNPEJJIOKEHHASA 3AABUTEJIEM JJISA PACCMOTPEHUA

1. Crioco® KOHBEpPCHH YTIepOACOAepKaIero MaTepuaia B CHHTE3-Ta3, BKIFOYAOLIHH:

a) rasuuUKaLUI0 YIJIEPOACOAEPIKAILero Marepuaja B ICEBIOOXKIDKEHHOM CJIO€ C
MOJIy4€HHEM HEOUYHUINEHHOrO CHHIa3a,

b) knmaccuuKaLUIO HEOUUINEHHOTO CHHIa3a Ha OCHOBE a3POAMHAMUYECKOW CKOPOCTH
YaCTHLl B YCTPOHCTBE pa3zeNieHHs IO pasMepy, oOpasyromeM KiIacCH(UIIPOBAHHbIA
HEOYHIICHHBII CHHIa3, CoAep Kaluii KiacCu(pUUMPOBAHHBIE YACTHIIbI B TUATIA30HE TUAMETPA U
IUIOTHOCTH YaCTHII;

C) BBEICHHUE YKA3aHHOIO HEOUMIIEHHOTO CHHTa3a ¢ KJIacCU(UIUPOBAHHBIMUA YaCTHLIAMHU
B YCTAHOBKY TEPMUYECKOTO pU(OPMHUHTA; U

d) pudopMHHr yKa3aHHOTO KJIACCU(UIUPOBAHHOIO HEOYHMINEHHOTO CHHrasa Ipu
TEMIepaType BbILIE TEMIIEPATyPhI IUIABJIEHUS] MUHEPAJIOB, C 00pa30BaHHUEM CHHTE3-Ta3a.

2. Cnocob o 1.1, B KOTOPOM yCTPOMCTBO pa3feNieHus 1o pa3Mepy NpPeacTaBisieT coOoi
pacuIpeHne HaaCIOEBOrO MPOCTPAHCTBA, LHMKJIOH, NMepOPUPOBAHHBIN KOXKYX, CIIHPAJIbHBIE
JOTKH, TPOAOJbHBIE IUIAHKH, (UIBTP, KaCKagHBIH HMMIAKTOP, a3POAMHAMUYECKUHN
KJIACCU(UKATOP WU JTFOOYIO X KOMOWHAIUIO.

3. Cnocob mo m.1 wim m2, B KOTOPOM YIrJepOACOAEPKAIMUN MaTepua MONaeTcss B
PEAKTOP C MCEBAOOKUKEHHBIM CJIOEM C TIOMOLIBIO CHCTEMBI ITOAAY .

4. Crnocob mo mobomy u3 m.1.1-3, B KOTOPOM PEAKTOP C TMCEBAOOKIKEHHBIM CIIOEM
COIEPKUT MaTepHal MCEBAOOKMKEHHOTO CJIOsI, BBIOPAHHBIN M3 IPYIIbL, COCTOSIIEH U3 OKCHOA
ANIOMUHUS, W3BECTHsKA, JOJIOMMTA, IMECKA, OJMBHHA, aHTPALUTA, 00ECCEPEHHOro He(TSHOTro
KOKCa WJTH UX KOMOWHALIMH.

5. Cnocob mo mrobomy u3 m.m.1-4, B KOTOPOM TCEBAOOKUKAIOIIUI areHT HCIIOJB3YeTCs
IJIs1 HarpeBa PeakTopa ¢ MCeBJOOKIKEHHBIM CJIOEM U ISl TOJIaul KUCIOPOAa sl ra3uguKanum
YTIePOACOAEPIKALIETO MaTepraa.

6. Crioco0 1o 1.5, B KOTOPOM ICEBAOOKIKAIOLINM ar€HTOM SIBJISIETCS. BO3AYX, KUCIIOPO],
TUOKCH]I YIJIepO/ia, a30T, BOASHOM Nap WK Jrdas uX KOMOWHAIUS.

7. Cnocob6 mo mrobomy w3 m.m.l-6, B KOTOPOM VYINIEpOACOAEP KAIIMA MaTepual
razuduuupyercs npu remrneparype ot npumepHo 450°C no npumepno 800°C.

8. Cmocobd mo mobomy m3 m.a.l-7, B KOTOPOM VIJIEPOACOAEPIKALIUI MaTepHha
razudunupyercs npu remreparype ot npumepHo S00°C no nmpumepno 700°C.

9. Cnoco6 mno mobomy w3 mml-7, B KOTOPOM HEOYHINEHHBI CHHra3 ¢
KJIACCU(UIIMPOBAHHBIMUA YaCTHLIAMH MOJBEpraercss pU(POPMUHTY B YCTAHOBKE TEPMHUYECKOTO
pudopmunra.

10. Cnoco6 mo mobomy m3 mm.1-9, B kotopom pabouas temmeparypa pu(OpMHHTa
cocrasiseT oT npuMepHo 1200°C no npumepno 2000°C.

11. Crnocob mo m.10, B KOTOPOM BO3AYX, KUCIOPOA, THOKCUI YIJIepoaa, a30T, BOASHOU
nap wiy ao0asi ©IX KOMOMHALMS B JIFOOOH MPOMOPLUH NMOJAETCS B YCTAHOBKY pU(pOPMHUHTA IS

MIOBBIIIEHHSI TEMIIEPATYPhl YKA3aHHON YCTAaHOBKU pU(OPMUHTA.



12. Cnoco6 no modomy u3 m.m.1-11, B koTopom knaccupUIMPOBaHHBINA HEOUUIEHHbIH
CHHra3 mnojsepraercs pudopMmuHry npu Ttemmneparype or npumepHo 1200°C no mpumepHO
1800°C.

13. Cnoco6 no mobomy u3 mm.1-12, B KOTOpOM yCTaHOBKa PUGPOPMHHIA COAEPIKHUT
MeMOpaHy OXJIaJKIArOIIEel CTeHKH.

14. Cnoco6 mo m.13, B koTOpoM MeMOpaHa OXJAXKIAIOLIeH CTEHKH BbINOJIHEHA W3
IIMITOBAHHBIX TPYO.

15. Cnoco6 mo mrobomy u3 mim.l-14, B KOTOPOM yIJIEPOACOAEPIKAIIUN MaTepual
KOHBEPTHUPYETCS B CHHIA3 C [0 MeHbleil Mmepe 78% CTeneHbl0 KOHBEPCHUH YTIIepoaa.

16. Cnoco6 mo mrobomy u3 mm.l-15, B KOTOPOM yrJiepOACOMEp KAl MaTepua
KOHBEPTHUPYETCS B CHHTIa3 C [0 MeHbleil Mmepe 90% CTeneHbl0 KOHBEPCUH YTIIepoaa.

17. Cnoco6 mo mrobomy u3 mm.l1-16, B KOTOPOM yIJIEpOACOAEPKAIINI MaTepua
KOHBEPTHUPYETCSl B CHHIA3 C [0 MeHblIeil Mepe 96% CTeneHbl0 KOHBEPCUH YIIIepoa.

18. Cnoco6 mo mrobomy u3 mm.l-17, B KOTOPOM yIJIEpOACOAEpPKAIINI MaTepua
NpeACTaBIsieT COOOH JKUAKOCTD, TBEPIOE BEIIECTBO U/UJIM a3, COAEPIKALINE YIIEPO.

19. Cnoco6 mo mrobomy u3 mm.1-18, B KOTOPOM yriiepoACOAepsKaluil MaTepua
npeacrasisier coboi Ouomaccy.

20. Cnoco0 mo .19, B koTopoM Onomacca npeactasisieT co00i TOMOTreHHYI0 OHoMaccy,
HErOMOTEHHYI0 OHOMacCy, TeTEepOreHHyI0 Ouomaccy, TOPOACKYK Ouomaccy WM UX
KOMOWHAIIHIO.

21. Cnoco® mo m20, B KOTOPOM TOMOT€HHYI OHOMAaccy NOJy4arT M3 XBOHHBIX
JIePEBbEB, JINCTBEHHBIX JEPEBBEB, CEJIBCKOXO3SHCTBEHHOIO MaTepuasa, NEPBUYHOIO IIJIaMa,
OTpabOTaHHOI'O PACTUTEIBHOTO MACIIa, KOPBI IIOA0B JINUU WIIN Oapbl.

22. Cnocob mo m.20, B KOTOPOM HErOMOT€HHYI0 OMOMAaccy MOJY4YarT W3 CMEIIaHHbIX
JIECOCEYHBIX OCTATKOB MJIM CMEIIAHHBIX JPEBECHBIX OCTATKOB.

23. Cnocod mo mrobomy u3 m.m.1-20, B KOTOPOM YIJIEPOACOAEPIKAIIUI MaTepua
BKJIFOYAET IUIACTHUK, METaJ, HEOPraHHMYEeCKYK)  COJib, OPTaHUYEeCKOe COCIUHEHUE,
NPOMBIIIJICHHbIE OTXONbI, OTXOIbl YCTAHOBOK PELMPKYJSILUK, ABTOMOOWJIBHBIA  XJIaM,
MyHULHUNATbHBIE TBepAble oTxoabl, orxonbl ICI, orxomel C&D, Tormmso u3 orxonos (RDF),
TBEPJIO€ BOCCTAHOBJIEHHOE TOIUIMBO, OCAJOK CTOYHBIX BOJ, HCIIOJIb30BAHHBIC IEPEBSHHBIE
CTOJIOBI JJ1s1 HH)KEHEPHBIX KOMMYHHUKALUH, AePEBSIHHbBIE JKEJIE3HOIOPOKHBIE IITAJbI, APEBECHHY,
IIMHBI, CHHTETHYECKHH TEKCTUJIb, KOBPbI, CHHTETHYECKHI Kay4dyK, MaTepHalibl U3 HCKOMAaeMOro
TOIUIMBA, BCIEHEHHBIH TIOJHMCTUPOJ, MOJUIUIEHOYHYI0 HHTb, CTPOUTEIbHBIH IPEBECHBIN
MaTepHal, Win JI000e UX COYeTaHnE.

24. Croco® KOHBEPCHHU YIIIEPOACOAEPIKALIEr0 MaTepHaja B XHMHUYECKOE BEIIECTBO,
BKJIFOYAFO LU

a) ra3uuUKaALUI0 YIIIEPOACOAEPIKALIEr0o Marepuaja B IICEBIOOXKIKEHHOM CJIO€ C
NOJIy4€HHEM HEOUYHUINEHHOTO CHHTa3a,

b) xnaccuukanMoo HEOUHUINEHHOTO CHHra3a Ha OCHOBE a’pOAMHAMHYECKOH CKOPOCTH

YacTHLl B YCTPONCTBE pas3lieNeHHs IO pasMepy, oOpasyromeM Ki1acCUu(UIPOBAHHbIN



HEOYMIIIEHHBII CHHTa3, CoaepsKaiuii KiaccuUuIupoOBaHHbIE YaCTHUIIBI B [UANA30HE AUaMETpa U
TUIOTHOCTU YaCTHII,

C) BBEIEHUE YKA3aHHOTO HEOYMIIIEHHOTO CHHTa3a ¢ KJIacCU(PUIIMPOBAHHBIMU YaCTHLIAMHU
B YCTAHOBKY TEPMUYECKOTO pr(OPMHUHTa,;

d) pudopMHMHr yKa3aHHOTO KJIACCU(UIIMPOBAHHOTO HEOYUIIEHHOTO CHUHIa3a Ipu
TeMIepaType BbILIE TEMIePaTyphl MIABIEHUS] MUHEPAJIOB, C 00pa30BaHUEM CHHTE3-Ta3a; u

€) KOHBEPCHIO YKAa3aHHOTO CHHTE3-ra3a B METAHOJN B METAHOJBHOM PEaKTOpE,
MPOM3BOISIIIEM METAHOIT.

25. Cnioco6 no 11.24, JONOJHUTENBHO BKIIFOYAOIIHMI CTaqUH;

f) peakuu metanona ¢ Mmonookcunom yriepona (CO) B peakTope KapOOHUTUPOBAHUS C
oOpa3oBaHHEM MeTHUJIalleTaTa, u

g) MoJa4M yKa3aHHOTO METHIIAIETaTa B PEAKTOpP THAPOTEHONN3a, U PEAKIIMU YKa3aHHOTO
merunarerara ¢ BomopomoMm (H,) ¢ monydeHuem 3TaHONA, METAHONA, dTHIAIETATa WM HX

KOMOUWHALIUY.
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