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CIIOCOB ITPOU3BOACTBA I'OPAYEI'O CUHTE3-I'A3A, B YACTHOCTH [JIA
HUCITOJIb30BAHMA B ITPOIITECCE PABOTHI JOMEHHOM ITEYU

Q0sacTh TEXHUKU, K KOTOPOU OTHOCHUTCS U300peTeHne

Hactosimee nzo0pereHne OTHOCUTCS K CTOCOOy MPOU3BOJACTBA TOPSAYETO CUHTES-
rasa, B 4aCTHOCTH ISl UCIIOJIb30BAHUS B Ka4e€CTBE BOCCTAHOBUTEJLHOTO T'a3a B
noMeHHOU neun. M3o0peTeHne Take OTHOCUTCS K Croco0y ympaBieHus paboToii
JOMEHHOW MeYH ¢ UCMOb30BAHUEM YIIOMSHYTOTO rOPSIYero CHHTE3-ra3a B Ka4yeCTBe
BOCCTAaHOBHUTEJIbHOTO rasa.

YpoBeHb TEXHUKU

C n1OMEeHHBIMU MeYaMH, IIUPOKO UCTIOJIb3YEMBIMHU B METAJIy PrudeCcKoin
IPOMBIIIJIEHHOCTH, BCeraa Oblia cBsi3aHa MOTPEOHOCTHh B HAXOXKAEHUH criocoda
nOBbIIEHHS 3QPEKTUBHOCTH UX PabOTHI.

OnHoii u3 mpoOneM, CBI3aHHBIX ¢ KOMIUIEKCOM JOMEHHOM IeuH, SBISeTCs
BBIXOSAIIUN U3 3TOW MeUH KOJOIIHUKOBBIN (HOMeHHBIH) ra3. [I[pocToi BBIMYCK 3TOTO
JOMEHHOTO rasa B armocgepy, ZOMyCTUMBIH paHee, YK€ JaBHO CUUTAETCS
HENPOU3BOJAUTENBHBIM PACXOA0OBAHUEM PECYPCOB U YPE3MEPHOU HArpy3KOH Ha
OKpPY XAyl cpeay. JelCTBUTENBHO, PAA XapakTePUCTUK KOJOUIHUKOBOIO rasa
IIO3BOJISIET UCIOJNIB30BATh €0 B APYruX objacTax. s Takoro ucnoyib3oBaHUS
KOJIOIITHUKOBOTO raza (HampuMmep, ¢ LeJIbI0 MPOU3BOACTBA SHEPTHUH) CIyKAT
ra3004YMCTHBIE YCTAHOBKH, NIPEABAPUTEJIbHO YAAIAIINE U3 HETO HeXeNaTeIbHbIe
U/Wiu BpenHble KOMMOHEHTbl. OHUM U3 TAKUX BPEIHBIX KOMIIOHEHTOB B
KOJIOITHUKOBOM rase siyisieTcsi CO,. KonomHuKOBBIH ra3, BEIXOASIHN U3 TOMEHHOMN
ne4u, o0bryHO conepkutr CO, B koHmeHTpanuu ot 20 no 30%.

B TeueHune MHOrUX JeT MpEeANPUHUMANNCH MONBITKU CHUXeHUs smuccuu CO, us
TOMEHHBIX MeYel C [[ebI0 BHECEHUS BKJIaZa B 00IEMUPOBOE CHI)KEHHUE SMHUCCHU
CO,.

bruto npennoxkeHo, riaBHEIM 00pa3oM MO COOOPaKEHHUSAM CHUKEHUS KOJUYECTBA
HCIOJb3YyEMOr0 KOKCA, YJIaBJINBAaHNUE KOJOIWHUKOBOIO ra3a, BIXOASIIEroO U3
JOMEHHOMW TMeYH, U BAyBaHUE ero 00paTHO B JOMEHHYIO MeYb JJISl MOAAEP KAHUS
BOCCTAHOBUTEJIBHOIO IMpoLecca. bpuin npeanoxxkeHsl yCTPONUCTBA ISl pa3AesIeHus

YJaBJINBA€MOI'O KOJIOIIHHUKOBOTO ra3da Ha ra3 ¢ BbICOKUM COACPKAHUEM COz,
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npeaHa3sHauYeHHbIN I UCIIOJIb30BAHUSA WU XPAHEHUS B KaKUX-JIHOO IeNsAX, U ra3 ¢
HU3KkuM conepxkanueM CO,, npenHa3HaAYE€HHBIHN 1)1 BAYBAHUSA OOPAaTHO B TOMEHHYIO
neyb C IeJb0 00ecreueHns CHIDKEHUS pacxo/a KoKca.

KonomHNKOBBIN ra3 MOXeT ObITh HOABEPTHYT pUGOPMHUHTY I CHUKEHUS
conepxanusi B HeM CO,, HanmpuMep ¢ MOMOLIBIO MPEIJIOXKEHHOTO B nyOaukauuu US
3884677 criocoba, B KOTOPOM HMCKOIMAaeMOe TOIUIMBO AO0ABISIOT B KOJOUIHUKOBBIN ra3
111 YACTUYHOW KOHBEPCUHU IBYOKHCH YIJIepoaa U mapa u o0pa3oBaHUsI OKHCH
yrieponaa u Bogopona. ['a3oBas cmech 00pa3yeT CUHTE3-ra3, KOTOPbIi MOXKET ObITh
UCIIOJb30BaH B JOMEHHOW NEYU B KAYECTBE BOCCTAHOBHUTEJIBHOTrO ra3a. DTOT MPOLIECC
TpeOyeT HarpeBa KOJIOIIHUKOBOTO ra3a 10 OYeHb BBICOKOW TEMIEpaTyphl,
cocrapisiromeit ot 1800 no 2000°C, ¢ nenpro obecrnedeHus peakuu ¢ HCKOMAaeMbIM
TOIJIMBOM M Pa3JIOKEHUS IBYOKHCH yriepona. s noctuxeHus TpedyemMoi
TeMIEepaTypbl HEOOXOAUMO YaCTUYHOE CrOPaHNE KOJOUITHUKOBOTO rasa.

B Hacrosimee Bpemst Oosiee pacmpoCTpaHEHHBIM CTIOCOOOM CHIIKEHHUS
conepxanusi CO, B KOJIOMIHUKOBOM Ta3e sBJISAETCS, KaK MOKa3aHO, HAIPUMED, B
nyOnukanuu US 6478841, ancopbuus npu nepemenHoM nasiennu (AILJl unu PSA ot
anri. Pressure Swing Adsorption) unu BakyyMHas aacopOLust Npu nepeMeHHOM
nasiaenuu (BAITJ] unu VPSA ot anrn. Vacuum Pressure Swing Adsorption).
Ycranosku AITJI/BAIIJ] co3naroT nepBbiii MOTOK raza ¢ BRICOKUM coaepskanueM CO u
H, u BrOpoO#i motok rasa c BeicokuM coaepxkanueM CO; u H,O. Ilepssbiit moTok rasa
MOJKeT OBITh HCIOJIB30BAH B KAYECTBE BOCCTAHOBUTENBHOTO ra3a MPHU BAYBAHUH €T0
0o0paTHO B IOMEHHYIO Meub. BTOpOil MOTOK ra3a MoxeT ObITh y1aJeH U3 YCTAHOBKHU H
NOCJIe OTBOJIAa OCTATOYHOTrO TeIIa HAMPABJICH HA YTHJIM3ALUI0. JTa yTHIU3AIHA,
3aKOHHOCTb KOTOPOH BBI3BIBAET BOMPOCHI, 3aKJIFOYAETCS B 3aKaYKe ra3a ¢ BBICOKUM
conepxanueM CO; B moa3eMHbIe IIACThI-XpaHwIna. Kpome Toro, XoTs yCTaHOBKH
ATIJI/BAII/] mo3BOJSIOT 3HAYUTENbHO CHU3UTH conepxkanue CO; B KOJOITHHKOBOM
rasze ¢ npudausutenbHo 35% no npubnuzuTenbHo 5%, 3TH YCTAHOBKHU TPEOYIOT
3HAYUTEIBbHOrO MPOCTPAHCTBA, a 3aTPATHl HA UX MPUOOPETEHHNE, TEXHHYECKOE
o0CNyKUBaHUE U SKCIUTYaTALHIO SIBISIOTCS OYE€Hb BHICOKUMH.

TexHuyeckas 3ajada

Hcxonst n3 BBILIEU3I0KEHHOT0, OJHOW M3 3a7]a4 HACTOSIIEro N300peTeHus

ABJIACTCA CO3JaHUE YCOBCPLIICHCTBOBAHHOT'O cnocoba Npou3BOACTBA TOPAYECTrO CUHTE3-
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rasza. Jta 3ajjaya pemaeTcs ¢ MOMOIIBIO Croco0a, 3asBJIEHHOr0 B NyHKTe 1 Gopmynbl
n300peTeHus.

Hpyroii 3amadeii HACTOSAIMETO U300PETEHUSI SIBIISIETCS] CO3/TaHHE
yCOBEPILIEHCTBOBAHHOIO criocofa ymnpasieHus paboTol TOMEHHOW medn. JTa 3aja4a
pemaeTcsi ¢ MOMOLIBIO croco0a, 3asBJIEHHOrO B NyHKTE 8 GpopmMyiel n3o0peTeHus.

CyimHoCTh U300peTeHus

B uzobperennn npemiaraercs cnocod mMpOU3BOACTBA rOPsiYero CHHTE3-ra3a, B
YaCTHOCTH JJIsI HCIIOJIb30BAHUS B KAYE€CTBE BOCCTAHOBUTENIBHOTO ra3a B JOMEHHOH
MeYu, BKIKOYAOIHN:

- nonyueHue (obecrneueHne) TOIUIMBHOTO ra3a, mIpeACcTaBIsAImero codoi
YIJIEBOAOPOACOACPIKALUN a3,

- mony4yeHue (obecrneyeHne)nPOMBIIIIEHHOTO Ta3a, MPEeACTaBISIOIEro codoi
CO;- w/unn H,O-conepxamuii ras,

- CMEIIMBaHNE TOIUIMBHOTO ra3a U MPOMBIIIJIIEHHOTO Ta3a A 00pa3oBaHus
ra3oBOU CMecH,

- OCYIECTBJIEHHE HAarpeBa U puGOpMHUHTA Ta30BOI CMECH BHYTPH aKKyMYJISATOpPa
TeI1a, TAKOro KaK, HAapUMep, BO3AyXOHArpeBaTesb JOMEHHON neun (4acto
Ha3bIBA€MBbIIl KayIepoOM) MJIM HarpeBaTesb ¢ TBEPABIM TEIIOHOCUTENEM, IJIs
IIPOU3BOACTBA rOpsiYero CuHTe3-ra3a npu temneparype soime 700°C u Huxe 1700°C.

ITepen sTanom HarpeBa u puGOPMHHTa ra3oBasi CMECb MOXKET OBITh OABEPTHYTA
peaBapUTEIbHOMY HarpeBy.

TonnuBHBINM ra3 u/WJIK TPOMBIIIJIEHHBIN a3 MOKET OBITh MOABEPTHYT CIKATHIO 10
W/WUJIM TIOCJIe Tana CMEIMIUBAHUS, B Pe3yJibTaTe 4ero oOpa3yercst CKaThlil CHHTE3-Ta3.

IMpouecc pudopMuHra MOKET IPENCTABIITh COOOM CyXOl pu(pOPMUHT, a
npombitieHHbIH ra3 — CO;-conepskammii ras, u/uiu npouecc puGOpMUHTa MOXKET
NpeACTaBIATh COOOH mapoBoi pudOpMUHT, a MpOMBIILIeHHbIN ra3 — H,O-
coleprKalluii ras.

[Ipu mpoBeneHNHU TaKOro npouecca puGopMUHTra CMEeCH MPOMBILIIEHHOTO U
TOIIMBHOIO razos npu Temmneparype Boiie 700°C u Huxe 1700°C CO,-KOMMIOHEHT
NPOMBIIIJIEHHOTO Ta3a MOXET BCTYIIATh C YTJIEBOAOPOAOM TOIJIMBHOIO Tasa,
HanpuMmep, B ciaeayouyt peaknuiw: CO, + CHy — 2 Hy + 2 CO. B cBorw ouepens,
H,O-KOMIOHEHT IPOMBIIIJIEHHOT'O T'a3a MOXET BCTYMATh C YTJIEBOJAOPOAOM

TOTUIMBHOTO ra3a, Hampumep, B cieayrouiyio peakuuw: H,O + CHy — 3 Hy + CO.
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Takum o0pas3om, SKOJTOTHYECKHU BpeaHAs U HE UMEIOLIasl IEHHOCTH C MPOMBIIILIEHHON
TOYKH 3peHust AByokuch yriepona CO, moxer ObITh peoOpa3oBaHa B IPUMEHUMYIO B
MPOMBILIJIEHHOCTH Okuch yriepoaa CO.

MO3XHO 0XHUJaTh, YTO PE3yJbTATOM MOJYUEHUS TAKOTO CUHTE3-Ta3a U NOJauu
€ro B JOMEHHYIO I1eUb B Ka4eCTBE BOCCTAHOBHUTEJIBHOIO ra3a CTaHeT o0liee CHIKEHUE
smuccuu CO, u3 paborarmmeit noMmeHHO# nevyu B quana3one ot 10 no 30%. Kpome
TOTO, UCIOJIb30BAHUE TAKOTO CHHTE3-ra3a B JOMEHHON MeUYr MOXKET MPUBECTH K
SKBUBAJEHTHOMY CHMXEHHIO yAEJbHOI'0 pacxoaa KOKca B JOMEHHOH medu,
cocTaBisitomeMy npudnu3utenbHo oT S0 1o 200 Kr HAa TOHHY TOPSAYETro MeTala.

Crnenyer OTMETUTb, YTO CMEIINBAHKUE TOMJIMBHOIO U NPOMBIIIJIEHHOTO Ta30B
NPEANOYTUTENBHO BBIMOJHAETCS O BXOXAEHUs NTOTOKA B aKKyMyJIsiTop Terua. B
anbTEePHATHBHOM BapHUaHTE CMEUIMBAHUE MOXET IPOUCXOAUTh BHYTPU aKKyMYyJsATOpa
TenJja, IpUYeM TOIUIMBHBINH U MPOMBILIIIEHHBIN ra3bl MOAAIOTCS B aKKYMYJIATOP TemJja
B Pa3HBIX MECTax.

JIist BBITOJIHEHUSI TIpo1iecca puGpopMUHra ra3oBy0 CMeCh NMPEANOUYTHTEIbHO
HarpeBaroT A0 Temmepatypsl Boime 800°C, 6onee npeanoururenbio — mexay 900°C u
1600°C.

IIpouecc pudopmuHra npoTekaeT NpU MOBBILIEHHOM JAaBJICHUU. JTO aBIECHHUE
O0OBIYHO COOTBETCTBYET TPEOOBAHUAM, NPENbIABIAEMbIM K JaBIEHUIO B JOMEHHOM
ne4yu, U IPEANOYTUTEIbHO HAXOAUTCS B quamnasoHe ot 2 no 7 6ap. CornacHO OqHOMY
BAPUAHTY OCYINECTBIEHHS N300PETEHMs, JaBJICHHE TOIUIMBHOT'O U MPOMBILIJIEHHOTO
ra3oB MOBBIIIAKT Pa3AesibHO, MOCJE Yero BBIMONHAETCS ux cMemupanue. CormacHo
APYrOMYy BapHaHTy OCYLIECTBJIEHHS U300PETEeHUs, TOMJIUBHBIN U MPOMBILIJICHHBIH
raszpl CMEUINBAIOT MPU HOPMAJIbHOM AAaBJIEHHUH, TIOCJE YEro MOBBILIAIOT JAaBJIeHHUE
ra3oBoOH CMecCH.

ITpouecc pudopMuHra mpeAnoOUYTUTENBHO IPOTEKaeT Oe3 KaTaauzaTopa.
JlelicTBUTENBHO, IPU BBICOKUX TeMIlepaTypax AJisl IPOTEeKaHUs peaklUH B MpoLecce
pudOpMHHTa OTCYTCTBYET HACTOSITENIbHA HEOOXOANMOCTh B KaTajauzaTtope. JTo,
OZIHAKO, HE MCKJII0YaeT BO3MOXKHOCTH UCIOJb30BaHUS KaTaIUu3aTopa AJsl yCKOpPEHUs
npouecca. Takoil KaTanu3aTop MOXKET MPUCYTCTBOBATH, HAIpUMeED, B popme
OTHEYIOPHOTO MaTepHaja, HaXOIsIIerocss B aKKyMyJIsITOpE Teryia 1 001agarImero

KaTaJIUTHUYECKUMHU CBOMCTBAMH.
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TonnuBHBINA ra3 MOKET COAEPkKATh KOKCOBBIN ra3, Ouoras u/mii NPpUPOAHBIN Tas3.
IIpoMBILIIEHHBIH Ta3 MOXKET COAEPIKATh KOJOMWHUKOBBIN ra3, nap u/uinu
KOHBEPTEPHBIN ras.

Harpes akkyMynsaTOpa Temjia NpeAnOYTUTEIbHO OCYLIECTBIISIETCS MOCPEACTBOM
110 MEHbUIEH Mepe OJHOr0 MOMYTHOrO ra3a CTajJenjaBUiIbHOrO MPOU3BOACTBA. DTOT
NONYTHBIN a3 CTajJeniaBUIbHOTO MPOU3BOACTBA, TO €CTh ra3 J0Oro Tuma,
oOpa3yromuiics B mpouecce NpoOU3BOACTBA CTAJTH, MPEANOYTUTEIBHO COAEPIKUT
KOJIOITHUKOBBIN a3, KOHBEPTEPHBIH ra3 /UK ra3 NUPOJIU3a OMOMACCHI.

Hacrositee nzobpereHne Tak:ke OTHOCUTCS K CIOco0y ympaBiieHus: paboToi
(3kcrTyaTanuy) JOMEHHOU MeYH, BKIIIOYAIeMY

- IOJIyU€HHUE TOPSAYETO CHHTE3-Ta3a COMIACHO coco0y, OMMCAHHOMY BBIIIE, U

- I0Jjauy ropsiuero CHHTEe3-ra3a B KaueCcTB€ BOCCTAHOBUTEJILHOTO ra3a B
JOMEHHYIO TNeYb.

O1oT cnocob mo3BosieT 3P HEKTUBHO UCIMOTB30BATh B JOMEHHON MeUYH
OILIYTUMOE TENJIO ropsuero CUHTE3-ra3a U, cle0BaTelbHO, COAEPIKAILYIOCS B HEM
SHEPTHIO.

CunTes-ras, nojaBaeMblil B JOMEHHYIO Ne4b, NPEANOYTUTEIBHO 3aMEHSET 110
MEHbIIIeH Mepe HEKOTOPOe KOJIMYECTBO TOpPsUYero AyThs, KOKCa W/ UK
BCIIOMOTATEIbHOTO TOIUIMBA (HANIpUMeEp, YIS UJIU IPUPOAHOTO rasa). Tem camMbiM
MOJKeT OBITh CHHKEHO KOJUYECTBO MCIOJB3yEMOro Tropsuero AyThs, KOKCa H/Uin
BCIIOMOTIaTeJbHOIO TOIIMBA. ECIN B JOMEHHYIO IeYb IOJAETCS KaK ropsiyee AyThe,
TaK U CHHTE3-T'a3, TO 3TO MOXKET OCYINEeCTBJAThCS, HAIPUMED, MyTEM BIYBaHHS B
JOMEHHYIO Me4b COOTBETCTBYIOIIETO ra3a uepe3 ypmbl, pacrnoyiOKeHHbIE
YepeayrmuMcs 00pa3om.

Jlo moa4yu CHHTE3-ra3a B JOMEHHYIO Ie€Yb OH MOXKET OBITh HATPET MOCPEACTBOM
SHEPTUH IJIa3Mbl. Pe3yJbTaTOM 3TOTO MOXKET OBITh JabHEHIIEee CHIKEHHE YIEIbHOTO
pacxona Kokca Oiaromapsi BBICOKOHW TeMIEpaType CHHTE3-Ta3a U 3HaUYUTEIbHO
MeHbIasi MOTPeOHOCTh B KUCJIOPOAE AJIs MOAAEepIKaHUs aqnadaTuuecKon
TeMIlepaTypbl TOpeHUsl B 30He OKUcIeHUs. IIoCKoNbKy A MOay4deHusl Miaa3Mbl MOKET
OBITH UCIIOJIB30BAHA SHEPTHUS OT BO30OHOBISIEMOr0 HCTOUYHUKA, 3TO MOKET UMETh
clieICTBUEM AalbHelee cHuxxeHne konuuectsa CO».

I'opsiunii cuHTE3-ra3 NpeAnoYTUTENbHO OAAETCs B JTOMEHHYIO Ile4b Ha YPOBHE

ee ¢ypM u/uiau B KakOW-1uO0 00JaCTH, PACTIOJ0XKEHHON B HUJKHEH YaCTH €€ IIaXThl.



10

15

20

25

30

IlepBas 4acTh KOJOIIHUKOBOTO ra3a MOXET MOJaBaTbCsl B CMECUTENbHYIO KaMepy
JJIA CMEIIHMBaHUA C TOIIJIMBHBIM I'a3OM U O6pa30BaHI/I$[ ra3oBoil cMecHu AJIs TIOJTYYC€HU A
CHUHTE3-Ta3a.

BTopast 4acTh KOJIOIIHUKOBOIO ra3a MOXKET MOAABaThCs B TOPENKY
AKKyMYJIATOpa TeIla AJisg Harpesa nociaegHero. OCTaTouHOE TEMIO KOJOIHUKOBOIO
raza MOKeT OBbITh NepelaHO HACAAOUYHOMY KHUPIUYY B AKKYMYJISITOpE Tera s
NOCJNEAYIOLEeN nepeaayu ra3oBoil CMecH.

TpeTbs 4acTh KOJOIMHUKOBOTO Ta3a MOXKET MOAAaBAaThCS B FTOPEJKY aKKyMYJATOpa
TCILJIA TOPAYETO AYThbA AJIA Harpe€Ba XOJOOAHOI'O AYThbA U NPOU3BOACTBA IrOPpAYCTO
ayThsi. OCTaTOYHOE TETUIO KOJIOUIHUKOBOTO ra3a MOXeT OBITh NepeaHO HACaJOIHOMY
KUPNHUYY B AKKYMYJISITOPE TEIJIa TOpsidero AyThs AJs MOCHEeAYOLel nepenadn
XOJIOAHOMY AyThbIO. TakuM 00pa3oM, 4acTh KOJOUIHUKOBOTO ra3a Mo-rnpexHeMy
MOJKET OBITH HUCIIOJIb30BaHAa TpaauLUOHHbBIM o6pa30M AJIst MPOU3BOACTBA TOpAYETO
OYThs.

CornacHo BapuaHTy OCYIIECTBJIEHHS U300PETEHHS, ONUH U TOT K€ aKKyMYJISATOP
TeIIa MOKET OBITh UCIIOJIb30BaH NONECPEMECHHO AJIA MOJNYYCHUA CUHTE3-Tra3a U
ropsa4ero AyThbs. B npoueccCe MoJIY4€HUA CUHTE3-Ta3a B AKKYMYJIATOPE TCILJIa MOT'YT
OCaXJaThCs yriaepOAHbIE YaCTULIBL. B mociaenyomeM npouecce Npou3BOACTBA
ropsi4ero AyThbsl B TOM )K€ aKKyMYJIATOpE TeIia 3TH yriepOJHble YaCTULIBI MOTYT
CropaThb, 4TO IPUBOAUT K PEreHepalun akKyMyJasaTopa Temna. B nepsom nukie
KOJIOIIHUKOBBIN ra3 MOJAETCsl B TOPENIKY aKKyMYyJIsITOpa Tema JJisi Harpesa ero
TeIJIOYy Aep KUBaKOLIero kupnuya. Bo BTopom nukie ra3osasi cMmech, 00Opa3oBaHHA
KOJIOIIHUKOBBIM U KOKCOBBIM ra3aMH, MPOMYyCKAeTCs Yepe3 aKKyMYJIsATOp Tera s
MONy4Y€HUsA CUHTE3-ra3a. B TPETHEM LIUKIIE KOJIOIIHUKOBBIA T'a3 CHOBA nogaeTcs B
ropeJsIKy akKKyMyJIsITOpa Tella AJisl HarpeBa ero TeloyAepKuBarllero kupnuda. B
4ETBEPTOM LIUKJIE XOJOJHOE 1yThe NMPONYCKAETCs Yepe3 aKKyMYyJIATOp TeIia 1Jis
NMPOU3BOACTBA IrOpAYEro AyThA B MPOUECCE CropaHusd YIrJI€POAHBIX YaCTHI,
3aXBAYCHHBIX B AKKYMYJIATOPEC TECILJIA.

CornacHo MpeAnOYTUTEIPHOMY BaPUAHTY OCYINECTBJIEHUS N300pEeTEeHHs, CHHTE3 -
ra3, MOJIy4€HHbIH B OTHOM aKKyMYJISITOpPE TeIJja, MOKET OBbITh MOJaH B Oosee uem
OJHY NOMECHHYI II€Yb. Ha cranenmaBUiIbHBIX npeanpuATusax € bosee yem OI[HOI>'I
I[OMGHHOI71 Ne4Ybr0 CUHTE3-Ta3, nonyquan‘/'I B OJHOM AaKKyMYJIATOPE TECIJId, MOXKET

OBITH ImoJgaH B pa3HbIC JOMCHHBIC MCYHU.
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KpaTkoe onucanue yeprexka

HpeI[HOLITI/ITeJ'IbeIe BapHUaHTBI OCYIICCTBJIICHUSA I/1306peTeHI/IH OINHCAaHbl HHUXXE B
Ka4deCTBEC MpumMepa CO CCblJIKaMU Ha HpPI.]'IO)KeHHbeI HEPTECIK, HA KOTOPOM IOKA3aHO
CXeMaTH4eckoe n300pakeHne KOMIIIEKCAa JOMEHHOH NevH, MOAXOIAMIero s
peanuzanuu cnocoda paboThl JOMEHHOI NevH, NpeaIaraeMoro B H300peTeHu .

Onucanue IPEeANOYTUTENbHBIX BADUAHTOB OCYIIECTBIEHUS I/ISO6DCTCHI/I$I

Ha npunaraemoii ¢purype B LeJIOM MOKa3aH KoMIuieke 10 TOMeHHOM neyn,
BKJIFOYAIOLIUH TOMEHHYIO neub 12. B BepxHIOt0 yacTh 16 nomeHHo# nevyn 12 oObIuHO
3arpysxaercs nopuus kokca 18 u mopuus pyasl 20, Toraa kak B HUKHIOK 4acTb 22
IOMeHHOM neuun 12 oOpdHO monaeTcs TOmauBo 24 u kucinopon 26. M3pnedenue
yyryHa 28 B uymkax u maka 30 u3 1OMeHHOU nedu 12 npou3BOAUTCSA B HUXKHEU €€
gactu 22. PaboTa caMoil JOMEHHOH €YU XOPOLIO U3BECTHA U HE SIBISIETCS MPEIMETOM
JaJbHEHUIIEro paCCMOTPEHUs B HACTOSIIEM ONMUCAHUMU.

Komnnekc 10 noMeHHON neun Takke COAEPKUT ra3ooTBoabl 40 1 ynaneHus
KOJIOITHUKOBOTO ra3a u3 foMeHHOU neun 12. OTBOAUMBIN KOJOLIHUKOBBIN Ta3
MOCTYMaeT B ra300TBOAHBINA TpybomnpoBoa 42, conepkamuii pactpeneauTeTbHbIH
knanaH 44. Kommiekc 10 foMEeHHON Ne4Yn MOKET BKJIOYATh Fa3004YUCTHYIO YCTAHOBKY
43, pacnonOXEeHHYK MexAy razoorsonamMu 40 u pacnpeneauTeabHbIM KjanaHoMm 44 u
NPEeIHA3HAYEHHYIO JUIsl OYMCTKH ra3a, OTBOJUMOrO U3 JTOMEHHON ne4uu 12, riaBHbIM
00pa3oM C LeNbI0 YOaJNeHHsI U3 HEro TBEPABIX YaCTHII.

B pacnpenenurenbHoM kianaHe 44 o MeHblIeH Mepe 4aCThb OTBOJUMOTO
KOJIOITHUKOBOTO ra3a HampaBJseTCs yepe3 TpyOy nepBol JuHUU 46 mogayuu B
CMECUTENbHYI Kamepy 48. [l mojgaun B CMECUTENbHYIO KaMepy 48 KOKCOBOTO rasa
npenycmoTpeHa Tpybda Bropoi nuHuu 50. BHYyTpu cMecuTebHOU KaMephl 48
KOJIOIIHUKOBBIM U KOKCOBBIN ra3bl CMEIIUBAIOTCS APYT C APYroMm, o0pas3ysi ra30BYHO
cMechb. 3aTeM 3Ta ra3oBasi CMECh HaNPaBJIsieTCs yepe3 TpyOy TpeTbel MuHuu 52
MOJIa4u, KOTOpPask MOKET BKJIOYAaTh KOMIIPECCOP, UJIN BO3AYXOAYBKY, 54, B
AKKyMYyJATOp 56 Temja, MpeacTaBIsoIui coOOl B JaHHOM cllydae
BO3JyXOHArpeBaTesib JOMEHHOH meuu (kaymnep). B akkymynsatope 56 Tenna razosas
CMECh HarpeBaeTcs 40 BbICOKON TEMIEPaTypPhl, NOABEPTasACh TEM CAMbIM IPOLIECCY
cyxoro pudopmunra. Cyxoit pupOpMUHT CUUTAETCS SIKOJIOTUYECKH OJarOmpUsTHBIM
IPOLIECCOM, MOCKOIBKY ABAa OCHOBHBIX ra3a, BbI3BIBAIOINNX MAapHUKOBBIHN 3¢ dekT, a

umeHHo CH,, npucyrcTByromuil B KokcoBoM rase, 1 CO,, IpUCyTCTBYIOLIUN B
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KOJIOIIHMKOBOM ra3e, UCMOJb3yIOTCsA B HEM JJis NOJy4YeHUsl LIEeHHOIO CUHTE3-Tra3a B
COOTBETCTBUHU cO caeaywiuei peakuueit: CO, + CHy — 2 H; + 2 CO. Ilpouecc cyxoro
pudopMHHTa NPOTEKAET BHYTPH aKKyMyJssiTOpa 56 Temyia npu BhICOKOW TeMIlepaType,
cocTaJsitoieli mo menbineit mepe 800°C, u He TpeOyeT MPUCYTCTBHS KaTAIH3aTOPA.
B obmewm cnygyae Temnepatypa cocrasinset 6osee 700°C u menee 1700°C,
NpEeano4YTUTEIbHO — HaxoauTcs mexay 900 u 1600°C. XoTs HeoOXOIUMOCTD B
KaTajauzaTtope GakTUYEeCKU OTCYTCTBYET, €r0 UCTIOIb30BAHNE, TEM HE MEHEE, He
uckirovaercs. Hanpumep, B akkyMmyJsisiTope 56 Temyia MoxeT ObITh IPeayCMOTPEH
OTHEYNOPHBIN MaTepual, 00Jafar Ui KaTATUTHYECKUMHU CBOHCTBAMM.

ITocne 3TOro NoNy4eHHbIN CUHTE3-Ta3 MOCTYMNAET, B KAUECTBE
BOCCTAaHOBHUTEJBHOTO ras3a, uepe3 TpyOy ueTBepToil tuHuM 58 momayu oOpaTHO B
TOMEHHYIO 1edb 12 Ha ypoBHE QYpM MM HHKHEH YaCTH INaXTHI

IMpouecc cyxoro pudopmunra obecneunBaeT cHukeHue conepxkanusi CO;
npubanzutensHo Ha 10-30%. Hapsny ¢ 3koHOMUEH CpencTB, MpeIHA3HAYEHHBIX JJIS
cHkeHus copepxkanust CO,, cnocob obecrneunBaeT 3KOHOMHIO KOKCA U YIJIs,
BJlyBa€MOI'0 B JOMEHHYIO nedb. JlefCTBUTENbHO, IpeIBapUTEbHAsA OLIEHKA
MOKa3bIBAET, YTO SKBUBAJEHTHOE CHU)XXEHHE YJIeJIbHOTO PacXx0Ja KOKCa COCTaBJsIET
npuban3utenbHo ot 40 1o 200 Kr Ha TOHHY ropsiYero Merasia.

B pacnpenenurenbHoM kinanaHe 44 1o MeHbUIEH MEpe 4aCTb OTBOJAUMOTO
KOJIOIIHUKOBOI'O Ta3a MOKET OBbITh HampapJjeHa yepes TpyOy nsaTod suaun 60 nogayu
B FOPEJIKY aKKyMyJsiTopa 56 TemJja sl Harpesa MOCJIeAHEero nepen nepeaadeil 3Toro
TeIJia ra30BOM CMECH.

B pacnpenenutrenbHoM knanane 44 1o MeHbUIel Mepe 4aCTb OTBOJAUMOTO
KOJIOITHUKOBOTO ra3a MOXKET OBITh HalpaBJjieHa yepe3 TpyOy mectoit auHum 62
MOJAa4YU B aKKyMYJATOp 64 Temsa ropsdero AyThs AJs Harpesa MOCJEIHEro nepes
nepenavyeil 3TOro TerJia XoJOJHOMY NYThIO 66 (MJTU XOJIOOHOMY AYThIO,
oborameHHOMy KUCIOPOAOM). B TpaguunmoHHOM akKyMyJsiTope 64 ropsuero ayThs
XOJIOHOE AyThe 66 HarpeBaeTcs A0 MPOU3BOJCTBA ropsAdero AyThs 68, koTopoe
NOaeTCsl B JOMEHHYIO nedb 12 o0bIuHO Ha ypoBHE PypM.

B o0miem ciiydae HarpeB akKyMyJsaTopa 56 Temia npeanoYTUTENbHO
OCYLIECTBJISIETCS TOCPEACTBOM IO MEHbIIEH Mepe OJHOIr0 MOMYTHOrO rasa

CTAJCIIJIaBUJIBHOTO MPOU3BOACTBA. 3T1OT HOHYTHbIﬁ ra3 CTajJcrjiaBuJIbHOT' O
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MPOU3BOACTBA MPEANOUYTUTENBHO COAEPKUT KOJOUIHUKOBBIN ra3, KOHBEPTEPHBIH ras
W/Wu ra3 nmupojin3a OMOMacChl.

bnaronmaps BAyBaHUIO CUHTE3-ra3a B JOMEHHYIO Neub 12 B KayecTBe
BOCCTAHOBHUTEJIBHOI'O r'a3a MOXKET ObITh CHH)KEHO KOJIMYECTBO MTOAABAEMOTO B 3TY
neyb ropsiuero aytes 68. ITo cymecTBy, ropsiuee 1ytbe 68 MoxeT OBITH B
3HAYUTEJIbHONU CTENEHU 3aMEHEHO CUHTE3-ra3oM. Eciu B JOMEHHYIO Me4Yb NOAaeTCs
KaK ropsiuee AyThe, TAK U CUHTE3-Ta3, TO 3TO MOXET OCYLIECTBIATHCS, HaA[pUMeEp,
NyTeM BAYBaHUS COOTBETCTBYIOIIEro ra3a B JOMEHHYIO Me4b Uepe3 YepeaAyroHuecs
dbypmbl (He moka3anbl). CHHTE3-Ta3 MOXKET OJaronmpUsiTHBIM 00pa30oM MOJaBATHCS B
JOMEHHYIO meYb 12 Ha ypoBHe (ypM ropHa U/Uiau B Kakoi-mubo obnactu 3ToH neyw,
PacIoJIOKEHHOM Hall 30HOH MUIaBieHHs (He MmokazaHo noapoOHo Ha ¢urype). [lepen
nojavyell B JOMEHHYIO Me4b 12 CHHTEe3-ra3 MOXKET, 110 BIOOPY, MOABEPTraThCsl HATPEBY
MOCPEACTBOM 3HEPTUH MJIa3MBbl.

XoTs moKa3aHHbIN Ha purype komruieke 10 JOMEHHON meun ConepKUT
aKKyMyJsTop 56 Tensa, npeIHa3HAYeHHbIN JIs NOJyYE€HUsI CUHTE3-rasa, u
aKKyMyJsaTop 64 Temnsa ropsdero AyThs, NIpelHa3HauYeHHBIN AJs IPOU3BOJICTBA
ropsiuero AYThbs, MOXKET ObITh TaKXKe MPEeIyCMOTPEHO MONEPEMEHHOE HCITOJIb30BAHNE
OJTHOTO aKKyMYJISITOpa TemJja B 00enx yIOMSHYThIX Lensx. JlefcTBUTeNnbHO, B
IpoLecce MOJYyUYEHHUsI CUHTE3-ra3a B aKKyMYJISITOPE TeIlla MOTYT OCaXAaThCs
yriaepoaHble yacTullpl. B mocneayromeM npouecce Npou3BOACTBA rOPAYEro AyThs B
TOM K€ aKKyMYJISITOpE TelJja 3TU YIJIepOJHbIe YaCTHUIbI MOTYT CrOPaTh, YTO NPUBOAUT
K pereHepalnuy akKyMmyJsiTopa Teria. B mepBoM LUKJIe KOJOUIHUKOBBIN ra3 mogaeTcs
B FOpEJIKY aKKyMYyJIsiITOpa TeIUla JJisl HarpeBa ero Telioyaep kuBarpiiero kupnuya. Bo
BTOPOM LIMKJIE Ta30Basi CMeCh, 00pa3oBaHHAs KOJOMHUKOBBIM U KOKCOBBIM Ira3amy,
MPONYyCKaeTCs yepe3 akKKyMyJIATOp TelJja s MoJydyeHUs] CUHTe3-raza. B TpeTbem
L[MKJIe KOJIOIIHUKOBBIN ra3 CHOBA MOJAETCs B FOPENKY aKKyMyJisiTOpa Temia s
Harpesa ero TeNJoyAep KUBaroIlero kupnuia. B ueTsepToM LUKIIE XOJIOAHOE N1yThe
MPONYCKaeTCs yepe3 akKKyMyJIsATOp TermJja IJisl IPOU3BOACTBA TOpsiYero AyThsl.

Kommnnekc TOMEHHOH mevyu TPaIUuIIMOHHO BKJIIOYAET HECKOJIbKO (0OBIMHO B
KOJINYECTBE TPEX) aKKYMYJISITOPOB TeIJIa IJis1 OO€CIIeYeHHUsI HENMPEPBIBHOTO
IPOM3BOACTBA ropsiuero nyThs. B obmiemM ciyuyae kaxpaast JOMEHHAs MeYb COAEPIKUT
aKKyMyJSATOPBI TeIJa, NpeAHa3HadYeHHble 1 Hee. [lonydyeHune cuHTe3-raza no3BojseT

SHAYUTCIBbHO YMEHbBIIUTD KOJIUYCCTBO ropAvCro AyTh. CJ'IGI[OBaTeJ'IbHO, Ha
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CTaJIeTUIaBUJIBHBIX MPEANPUATHUAX, TIe UMeeTcs Oojiee OAHON JOMEHHOM MeyH,
AKKyMYJISITOPBI TEIJIa ONHOW AOMEHHOMU MEeYU MOTYT UCIOJIb30BATHCS ISl Oy YECHUS
CHHTE€3-ra3a, TOTAa KaK aKkKyMyJsITOPbI TeIJja APYyroid TOMEHHON €YU MOTYT
UCIIOJb30BAThCS AJIsl NPOU3BOACTBA FOPSIUEro NyThs. 3aT€M CHHTE3-Ira3 U ropsuiee
AYThe MOTYT IOJaBaThCsi B 00€ JOMEHHbIE Meun 0e3 HeOOXOIUMOCTH BKJIIOUECHUS B
KOMIUJIEKC JOMOJHUTENbHBIX AKKYMYJISITOPOB TEIJIA.

YacTh MONY4EeHHOT'O CHHTE3-Ta3a MOXKET MOCTYMAaTh B KAKYI0-TMO0 OTAENbHYIO
YCTaHOBKY, TaKyI0 KakK, HAIPUMEpP, XUMHUUeCcKasl ycTraHOBKa. TakuM oOpa3om, u30BITOK

CHHTE3-Ta3a MOKET ObITh UCIIOJIb30BAH AJid MPpOU3BOACTBA XUMHUYECCKUX BEIICCTB.
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Ccouiounble 0003HaYEHUS

10 Komnyiekec TOMEHHOH Ne4Yu
12 JlomeHnHas neyb

16 BepxHss 4acThb

18 ITopuus xkokca

20 ITopuwus pynbl

22 HuxHsAS 4acTh

24 Tonnuso

26 Kucnopon

28 UyryH B yymkax

30 [Inax

40 I'az00TBOABI

42 T'a300TBOAHBIN TPYOOMPOBO T
43 T'a3004nCTHAs YyCTAaHOBKA

44 PacnipenenuTenbHbIN KianaH
46 Ilepsast TuHUA NOAAYU

48 CmecuTtenbHas kamepa

50 Bropast nuHusA nopavyu

52 TpeTbst TUHUSA IOJAYHU

54 Komnpeccop Uiu BO3AyXOAyBKa
56 AKKyMyJIsATOp Temna

58 UerBepTas NMHUA NOAAYHU

60 IlaTas nuHusA nogavu

62 llecras MUHUA ITOAAaYA

64 AKKyMyJIATOp TeIJa ropsiuero 1yThs

66 XoJIoAHOE AYyThE

68 ['opsauee nyThe
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ITEPBOHAYAJIbHAA ®OPMVYJIA U30bPETEHUA

1. Cnocob mpou3BOACTBA rOpsAYEro CUHTE3-ra3a, B YaCTHOCTH AJIsS
UCIIOJIb30BAHUS B KAUY€CTBE BOCCTAHOBUTEJIbHOTO ra3a B JJIOMEHHOH Neyw,
BKJIFOYAO NN

- IOJIyueHHUEe TOTJIMBHOTO ra3a, mpeacTaBisomero cooom
yTJIEBOAOPOACOAECPIKALINN a3,

- IOJIy4€HHEe MPOMBIIIJIEHHOTO Tra3a, npeacrasistonmero codoir CO,- u/unu H,O-
coaep Kaluii ras,

- CMEIIMBAHUE YIIOMSAHYTOI'O TOIIJIMBHOT'O I'a3da U YIIOMAHYTOI'O MNPOMBIIIJIIEHHOTO
rasa jsi o0Opa3oBaHMS ra30BOH CMeCH,

- BBITIOJIHEHUE HarpeBa U puGOpPMHUHTra YIIOMSIHYTOH Ta30BOil CMECH BHYTPHU
AKKyMYJIATOpA TEIJIa ISl IPOU3BOJICTBA TOPSYEro CUHTE3-Ta3a MpU TeMIlepaType

Boeite 700°C u amxe 1700°C.

2. Cnocob mo m. 1, B KOTOPOM ra3oBYK CMECh ITOJBEPTAIT MPEABAPUTEIbHOMY

HarpeBy mepej 3TanoM Harpesa u puoOpMHUHTA.

3. Cnoco6 nmo n. 1 unu n. 2, B KOTOPOM TOTUIMBHBIN ra3 W/Uiau MPOMBIIIIEHHBIH

ra3 noaABEPrar0T CKATUIO OO U/UJIHA TIOCJIE ATala CMEIIUBaHUS.

4. Cnocob monydeHust CUHTe3-ra3a Mo OJHOMY U3 1m.1. 1-3, B KOTOpOM
YIOMSIHYThIH aKKYMYJISITOP TEeIJIa MPEeACTaBIsAeT COO0H BO3IyXOHArpeBaTENb

HOMGHHOﬁ Me4Yu UJIKU Harpe€BaTejib C TBEPABIM TCIIJIOHOCHUTECIIEM.

5. Cnoco0 monydeHus: CHHTE3-ra3a mno OJHOMY U3 m.m. 1-4,

- B KOTOPOM NPOMBILIJIEHHBIN ra3 npeacrtasisier coboit CO,-comepkamuii ras, a
YIOMSIHYThIH npouecc pudopmuHra npencrapisier codboit cyxoit pudopMuHr, u/umm

- B KOTOPOM NPOMBILIJIEHHBIN a3 npexacrasisier codon H,O-conepskamuii ras, a

YIOMSIHYThIH npouecc pudopMuHra npeacrasisier codoil mapooil puGOpMHHT.

6. Crioco® monydeHus CHHTE3-ra3a Mo OJHOMY U3 M.I. 1-5, B KOTOpOM mporuecc

pudopMHUHTa MpoTeKaeT Oe3 KaTalIu3aTopa.
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7. Cnocob nmony4yeHusi CHHTE3-ra3a o OAHOMY U3 I.1. 1-6, B KOTOpOM

TOIUTMBHBIN ra3 COAEPKUT KOKCOBBIN ra3, OMoras u/uiu NpupoIHbIi ras.

8. Cnocob mony4eHus: CHHTE3-ra3a o OJHOMY U3 I.I. 1-7, B KOTOpPOM

NPOMBIIILJIEHHBIH a3 COAEPKUT KOJOUIHUKOBBIN a3, map U/ WUl KOHBEPTEPHBIH ras.

9. Cnocob nony4ueHust CHHTE3-Ta3a Mo OAHOMY M3 M.1. 1-8, B KOTOPOM Harpes
aAKKyMyJSATOpPa TEIJa OCYLECTBIAETCS MOCPEACTBOM IO MEHBIIEH MEPE OJHOTO
MONYTHOIO ra3a CTAJEMJIaBUJIbHOIO NPOU3BOACTBA, NPEAMNOYTUTEIBHO COAEPIKAILETO

KOJIOITHUKOBBIN a3, KOHBEPTEPHBINA ra3 W/UIK ra3 MUpoIn3a OMOMAacChI.

10. Coco® ynpasnenus paboToil JOMEHHOH MeYH, BKIOYAOMNN:
- IPOM3BOACTBO IrOpsiYero CHHTE3-ra3a COrjacHo crnocoly Mo ogHoMy M3 m.a. 1-
9, BKJIKOYAKIIEMY:
O  TOJNydYeHHE TOIJIMBHOTO rasa, mpeacTaBisarLero coooi
yIJIEBOJOPOACOAEPKALUN a3,
o NOJIyu€HHEe MMPOMBIIIJIEHHOT 0 ra3a, npeacrasistomero coboit CO,-
u/unun H,O-conepskamuii ras,
O  CMELIMBAaHHUE YIOMSHYTOI'O TOILIMBHOTO ra3a U YIOMSIHYTOTO
IPOMBILIIEHHOTO rasza sl 00pa3oBaHUs ra3oBOi CMeCH,
o BBITIOJIHEHHE HarpeBa U puGOpMHUHTa YIIOMSIHYTOH Ta30BOil cMecH
BHYTPHU aKKyMYJISITOpPA TeMJja JJisl IPOU3BOJCTBA rOPsiYero CUHTE3-
rasza npu temrneparype Boime 700°C u Huxe 1700°C, u
- I0Jjauy YIOMSIHYTOTO TOpsiYero CUHTEe3-ra3a B KaueCTBe BOCCTAHOBUTEIBHOTO

rasa B yIOMSIHYTYIO JOMEHHYIO MeYb.

11. Crioco® ynpapienus paboToON qOMeHHOH mevu mo . 10, B KOTOpOM ropsiunii
CUHTE3-ra3, MoJaBaeMblii B TOMEHHYIO MeUb, 3aMEHSIeT 110 MEHbIIeH Mepe HEKOTOPOoe

KOJIUYECTBO ropavero AyThbs, KOKCa U/UI1 BCIOMOTraTeabHOTO TOIIMBA.

12. Cnoco0 ynpasienus paboToi noMeHHO# neyu mo n. 10 wiu . 11, B koTOpoMm

IPOMBIIIJIEHHBIH ra3 MpencTaBisieT COOOH KOJOUTHUKOBBIN ras.
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13. Cnoco® ympapnenus paboTOW JOMEHHOH mevyu mo m. 12, B KOTOpOM 4acThb
YIOMSIHYTOT'O KOJIOUTHUKOBOTO ra3a MOJalT B CMECUTEIbHYIO KaMepy IJIsi

CMEIIMBaHUA C TOIJIMBHBIM I'a30M H o6pasoBaHm ra3oBOil CMecCH.

14. Cnoco0 ynpaBieHust paboToi qoMeHHOH nmevyu no n. 12 unau n. 13, B KoTOpom
YaCTh KOJIOIIHUKOBOIO ra3a MmoJgarT B CMECUTENIbHYIO KaMepy IJIsl CMELIUBAHUS C

TOIJIUBHBIM ra30M B 00pa30BaHMs ra30BOH CMECH.

15. Cnoco0 ynpapienus pabOTOM JOMEHHOH Mme4u mo ogHomy u3 m.m. 10-14, B
KOTOpOM ynOMﬂHYTbIﬁ AKKYMYJIATOP UCIOJB3YyECTCA MONCPEMEHHO AJIA MMOJIYUCHUSA

CHUHTE3-Tra3a u ropsuero AyThs.

16. Crioco® ympapienus pabOTOW JOMEHHOH Mme4u mo ogHomy u3 m.m. 10-15, B
KOTOPOM JI0 MOAA4Yu CHUHTE3-Ta3a B JOMEHHYIO [e4b €ro HarpeBaloT MOCPEICTBOM

OHECPIrUH mJjia3Mbl.

17. Cnoco0 ynpapienus paboOTOW JOMEHHOH nme4yu nmo ogHomy u3 m.m. 10-16, B
KOTOPOM YIIOMSIHYThIH TOPSYMI CUHTE3-ra3 MOJA0T B JOMEHHYIO MeYb Ha YPOBHE
dbypm ropHa 3Toi meun /MK B KakoH-n11ub0 00MacTH TOMEHHOH meyw,

PAacnoJIOKEHHOW HaJ 30HOHN MNJIaBJIECHUS.
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DOOPMVYIJIA U30BPETEHNMA,

yTOYHEHHas Ha MexknyHapoaHoii ¢ase cornacuo Ct. 34 PCT

1. Ciocob mpou3BOACTBA rOPSIYEr0o CUHTE3-ras3a, B YaCTHOCTH IS
HCIIOJIb30BAHUS B Ka4€CTBE BOCCTAHOBUTEIBHOIO ra3a B JOMEHHOM neuu,
BKJIFOYAOLIUN:

- IOJIy4eHHUEe TOTUIMBHOTO ras3a, mpeacTaBisomero cooom
yIJI€BOJOPOACOAEPIKALUN ra3, BKIKYAIINN KOKCOBBIN a3z,

- IOJIy4Y€HHEe MPOMBIIIJIEHHOTO Tra3a, npeacrasnstonmero codoir CO,- u/unu H,O-
coaep Kalluii ras;

- CMEIIMBAaHME, 1O BBIMIOJTHEHHS] HATPEBa, TOTUIMBHOTO ra3a M MPOMBILIIIEHHOTO
rasa 1 oOpa3oBaHuUs ra30BOil CMecH;

- OCYIECTBJIEHHE Harpesa U puOpMHUHTA Ta30BOH CMECH BHYTPH OIHOTO U TOTO
Ke aKKyMYJIsITOpa TemJja JJisl MPOU3BOACTBA rOPsUETO CUHTE3-Ta3a NPU TeMIIeparype
Boilie 700°C u Huxe 1700°C, npuyueM akKyMyJATOpP TeIJa HarpeBarwT OCPEICTBOM
[0 MEHbIIEH Mepe OAHOr0 MONMYTHOTO ra3a CTajemnlaBUibHOro NPOU3BOJCTBA,

coep Kalero KOJOIHUKOBBIN ras.

2. Cnocob no m. 1, B KOTOPOM ra3oByH0 CMECh MOABEPTraloT NPEeABAPUTEIBHOMY

HarpeBy mepes 3TanoM HarpeBa U pudOpMHUHTA.

3. Cnoco6 no m. 1 unu m. 2, B KOTOPOM TOTUTUBHBIN ra3 W/HJIM MPOMBILIEHHbBIH

ra3 nmoABCPrar0T CXKATHIO OO W/WIK TIOCJIE DTara CMEIIMBAHUS .

4. Cnocob mo ogHOMY U3 .. 1-3, B KOTOPOM YIOMSIHYTBIH aKKyMYJIATOP TeIJia
npeacTaBisieT cOOOH BO3AyXOHAarpeBaTeb JOMEHHON NeYU NN HarpeBaTesb C

TBECPAbIM TCIIJIOHOCUTCIICM.

5. Cnocob mo ogHoMy u3 m.o. 1-4, B KOTOPOM:

- IPOMBILIEHHBIN ra3 npexactasisier codoir CO,-coneprkammii ras, a npouecc
pudopMHuHTa MpencTaBiIsieT coO0H Cyxoi pupOpMHUHT, U/ UIU

- IPOMBILLJIEHHBIN ra3 npexacrasiser codoir HyO-conepxamuii ra3, a mpomecc

pudopMHHTa npencTapisieT coO0H NapoBO pUPOPMHUHT.
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6. Cnnoco6 o ogHOMY U3 1.11. 1-5, B KOTOpOM mpouecc pupopMUHTa

OCYLIECTBIISIIOT 0€3 KaTalu3aTopa.

7. Crioco6 nmo ongHOMY U3 .M. 1-6, B KOTOPOM TOILUIMBHBII ra3 cOaep uT Ouoras

W/WU IPUPOIHBIN ra3.

8. Cnoco® mo oxHOMY U3 M.M. 1-7, B KOTOPOM MPOMBILMIJIEHHBIH T'a3 COAEPIKUT

KOJIOIIHUKOBBIN a3, map W/ Ui KOHBEPTEPHBIH ra3.

9. Cnoco6 no ogHOMY U3 IL.1. -8, B KOTOPOM aKKyMVJISTOP TEIJa HArPEBAIOT
NOCPEACTBOM 10 MEHbIIEl Mepe OAHOTO MOMYTHOIO ra3a CTajlelIaBUJIbHOTO
NPOU3BOACTBA, MPEATOUYTHTEIBHO COAEPKALIEro KOHBEPTEPHBIH ra3 u/vin ras

nuposIN3a OUOMAaCCHI.

10. Cnoco® ynpasnenus paboToil JOMEHHOH MeYH, BKIOYAOMNUN:
- IPOU3BOJCTBO rOPSYEro CUHTE3-ra3a COrjlacHo crnocoly Mo ogAHOMY M3 IL.I. 1-
9, BKIKOYAKIIEMY !

NoJly4eHue TOIJIMBHOTO ra3a, NpeACcTaBIsoIero coooi
yIJI€BOAOPOACOAEP KALINUN ra3, BKIYAIIUNA KOKCOBBIH ras,

NOJIy4eHHUe MPOMBIIIJIEHHOTO ra3a, npeacrasisiomero codoit CO,- n/unm
H,0-conepxamuii ras,

CMEIIMBAHKE, 10 BBIMOJHEHUS HArpeBa, TOMNIMBHOIO rasza u
NPOMBIIIJIEHHOTO ra3a JAjisi 00pa3oBaHUs ra30BOH CMECH,

OCYILECTBJICHUE HarpeBa U puopMuHra ra3oBoil CMeCH BHYTPU OAHOIO U
TOTO € aKKyMYJISITOpa TeIJja JJisi MPOU3BOACTBA rOPsAYETrO CUHTE3-Ta3a Npu
temrepatype Boiie 700°C u Huke 1700°C, npuueM akKyMyJIsiTOp Termia
HarpeBaroT MOCPEACTBOM IO MEHbIIEH Mepe OAHOTO MOMYTHOTO ras3a
CTaJICTIaBUJIBHOTO POU3BOACTBA, CONEPIKAINETO KOJOIIHUKOBBIN ra3; u
- Io1a4y ropsiYero CHHTE3-ra3a B Ka4eCTBE BOCCTAHOBUTEIBHOIO ra3a B

AOMECHHYIO IE€Yb.
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11. Crioco6 mo . 10, B KOTOPOM TOPSIYUi CUHTE3-Ta3, MO1aBa€MbIil B JOMEHHYIO
neyvb, 3aMEHSIET 110 MEHbLIEH Mepe HEKOTOPOE KOJMYECTBO ropsiuero AyThs, KOKca

W/WJIU BCIIOMOIraTEJLHOIO TOIMJIMBA.

12. Crnoco6 mo n. 10 mym . 11, B KOTOPOM IMPOMBILIIEHHBIH I'a3 MpencTaBisieT

cO0OM KOJIOIIHUKOBBIN ras.

13. Croco® mo m. 12, B KOTOPOM HacCTh KOJOUIHUKOBOTO ra3a mogarT B
CMECCUTECIbHYIO KaMEPy AJid CMEIIHNBaHUA C TOIJIMBHBIM I'a30M U O6pa30BaHI/I$I ra3oBOH

CMECH.

14. Cnoco® mo n. 12 unu . 13, B KOTOPOM HacTh KOJOIIHUKOBOTO Ta3a MOAAKT
B AKKYMYJIATOP TEIJIA TOPAYETO AYThs JId HArpe€Ba XOJOAHOTO AYThA U MPOU3BOACTBA

ropsiuero IyThsl.

15. Criocob o ogaomy u3 m.m. 10-14, B KOTOPOM YIOMSIHYTBIN aKKyMYJISITOP

HUCIOJIB3YKOT NONCPEMEHHO AJIA MOJIYYEHUA CUHTEC3-ra3a U ropa4dcro AyThi.

16. Cnoco® no oxHomy u3 m.m. 10-15, B KOTOPOM 710 MOJa4YM CUHTE3-ras3a B

AOMEHHYIO I€Yb €r0 HArpe€BarT NMOCPECACTBOM DHEPIUU IIJIa3MBbl.

17. Cnoco6 no onHomy u3 m.m. 10-16, B KOTOPOM rOpsiuUil CUHTE3-Ta3 MOAAIT B
JOMEHHYIO MeYb Ha YPOBHE (ypM ropHa JOMEHHON mevyu u/uiu B 00JaCTh JOMEHHOU

M€Yy, paCHOJIOKEHHON Hal 30HOU MJIaBJIECHUS.
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