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(57) Hacrosmee u306peTeHHe OTHOCHTCSA K CIOCOOY NONydeHHs M OOPAOOTKM CMECH CHHTE3-rasa Juis

MIPOM3BOJICTBAa AaMMHAKa, B KOTOPOM COJEPKAIYI0 YITIEBOJOPOABI U BOJSHOM Hap MoJaBaeMyro Ta30BYIO
CMeCh TPEBpPAIIaOT C IMOMOIIBI0 KHCIOpoma B ycTaHoBke (49) aBrorepmMudeckoro pudopmMuHra B
CBIPYIO CMECh CHHTE3-Ta3a, KOTOPYIO, IOCiie MOoCIeaAyomeid o0paboTKH, MOfA0T 0 MEHbIIEH Mepe Ha
onuH cuHrte3 (15, 45) ammuaka, npuuéM B ycTaHOBKY (49) aBTOTEPMHUYECKOTO pU(POPMHHIA HONAIOT
TOJIBFKO OAHY YacTh (48) MOTOKa momaBaeMoOif Ta30BOM CMECH, BTOPYIO 4acTh (32) moToKa momaBaeMoi
ra3oBOM CMECH HalpaBisIOT B MEpBHYHYIO ycTaHOBKY (33) pudopmuHra M 3areM BO BTOPHUHYIO
yctanoBky (20) pudopMmuHTra, MpUYEM IMONyYCHHAass B ITHX ICPBUYHOM M BTOPHUYHONW YCTaHOBKAaX
pudopMuHTa ra30Basi CMECh, IIPH HEOOXOAUMOCTH MOCTIE MTOCIEAYIONIe 00padOTKH, TAKKe HAIIPABIISAETCS
Ha cuHTe3 (15, 45) aMmMuaxka, pu 3ToM cMech (44) CHHTE3-Ta3a JOBOJAT JO MOBHIIICHHOTO JTABICHUS,
COOTBETCTBYIOIIIETO TaBJICHUIO CHHTE3a aMMHaKa, NMPH 3TOM TOJBKO IIOCJIE MOBHIIMICHHUS MAaBICHUS
CMECH CHHTEe3-Ta3a JOIMOJHHUTENBHBIA a30T BBOMAT IO MEHBIICH Mepe W3 OonHOro TpydompoBoxa (14,
57) mo TOrO, Kak CMeCh CHHTE3-Ta3a IIOCTYNUT Ha OXHO- WJIM MHOTOCTYIIEHYAThIi CHHTE3 aMMHaka.
[TpenMymecTBO 3TOrO CIOCO0a COCTOUT B TOM, YTO JOCTHIAETCs CYNIECTBEHHOE CHU)KEHHE HAarpy3Ku Ha
BCE TEXHOJIOTHIECKHE Y3JIBI, PACIIOIOKEHHBIE MEXY BTOPUIHOM YCTaHOBKOM PHPOPMUHTA 1 OCHOBHBIM
CHHTE30M, BKJIIOYAsi KOMIIPECCOP TEXHOJIOTMYECKOTO BO3/IyXa N KOMIIpeccop CHHTe3-ra3a. [1o cpaBHEHHIO
C BapUAHTOM C HAJIMYUEM TOJIBKO OJHOW YCTaHOBKM aBTOTEPMHYECKOTO PH()OPMUHTA ITPU KOMOWHALIUH
COITIACHO M300PETEHHIO C TIEPBUYHON YCTAHOBKOH pH(OpMHUHTA, HAPSAY C IPOIUMH MPEHUMYIIECTBAMH,
JOCTUTAETCsI, HAIPUMEp, TaKXKe IPEHMYIIECTBO, 3aKIF0YAIOIIEECs] B TOM, YTO MOXKET YTHIM3HPOBATHCS
TEIIO B KaHalle JHIMOBOTO I'a3a ePBUYHOMN yCTAaHOBKH pU(OPMUHTa.

IV  8Y1C6610C



1911182
CIIOCOBb 1 YCTAHOBKA JUJUIA TIOJIVUHEHHUA 1 OBPABOTKH
CMECHU CUHTE3-T'A3A

Hacrosimiee nzodperenre OTHOCUTCS K ¢rocoOy MoJTydeHust U 00pabOTKH CMECH CUHTE3-
rasa Ajisd NMPOM3BOJCTBA aMMHAaKa, B KOTOPOM YIJIEBOJOPOJACOAEpKallas MojaBaeMas rasonas
cMmech npeodpasyercs B ycranoBke (ATR) aBroTepmudeckoro puOpMHUHTa ¢ UCTIOJIB30BAHUEM
mapa M KHUCIOpOJAa B CBIPYIO CMECh CHHTE3-ra3a, KOTOPYIO, NMpPHU HEOOXOOUMOCTH IOCHe
JOTIOJIHUTENBHONH 00pabOTKH, MOJAIOT B MO MEHbINEH Mepe OIWH PEakTOp CHHTE3a aMMHAaKa,
IPU 3TOM B YCTAaHOBKY aBTOTEPMHUECKOTO pPH(OPMHHIAa MOJAIOT TOJBKO YacCThb IIOTOKA
Mo/1aBaeMOl ra3oBOi CMecH, B TO BpeMs Kak JPYIyI0 4acThb [IOTOKA MOJaBaeMoil ra3oBoi cMecu
NOJAIOT B TMEPBHYHYIO YCTAHOBKY PU(OPMHUHra, M MOAYUYEHHYIO B HEH Ta30BYIO CMECh, NpPHU
HEOOXOIMMOCTH TIOCJIE JOTOJHHUTEIBHBIX H3BECTHBIX CTaguil 0OpalOTKM, TakXKe MOJA0T B
pEeaKTop CUHTE3a aMMHaKa.

VY CylLecTBYIOIUX aMMHUA4YHBIX YCTAHOBOK HMMEIOTCS B 30HE MX Pa3HBbIX y3JI0B Y3KHE
Mecta  («OyTBUIOYHBIE  TOPJBIIIKH»),  MPEMATCTBYIOIIME  JKEJIAEMOMY  YBEJIHUYEHUIO
NPOM3BOIUTENLHOCTH. VMU SIBJISIOTCS, B YAaCTHOCTH, MEPBHYHAs YCTaHOBKAa pPHU(POPMHHTa,
BTOPUYHAS YCTAaHOBKAa pPH(POPMHHIA, KOMIPECCOP TEXHOJOTHYECKOTO BO3AyXa, YCTAHOBKA
ounctkn ot CO;, KOMIIpeccop CHUHTE3-ra3a U peakTop CUHTe3a aMMHaka. YCTpaHEHHUe 3THUX
Y3KMX MECT COINPOBOXXIAETCS IOPOTOCTOSIIMMU MepOonpusaTusMuU. [[1s1 3TOro co CTOPOHBI
pa3HBIX O(EPEHTOB MPEIIATatOTCsl Pa3Hble KOHLENINUHN 10 XO3IHCTBEHHOMY MPpeoOpa3oBaHUIO
OOHOBJIEHHIO CYIIIECTBYIOIIUX YCTAHOBOK (TaK Ha3bIBaeMasi MOJCPHHU3ALINA).

U3 DE 100 55 818 Al usBecTeH cnoco0 KaTaJIUTHYECKOTO MPOU3BOJACTBA aMMHaKa U3
a30THO-BOZIOPOAHOM CMeCH, B KOTOPOM NPHUPOJAHBIA ra3 BMeCTe ¢ OOOTaIliéHHBIM KHCIOPOIOM
ra3oM HaIpaBISIOT B YCTAHOBKY aBTOTEPMUYECKOTO pUYOPMUHTaA, B KOTOPOH MPH TeMIIepaType
ot 900 mo 1200°C, maBnenuu oT 40 no 100 Gap ¥ B MPUCYTCTBUU KaTajau3aTOpa KPEKHHTa
MIPOU3BOJUTCS CHIPOH CHHTE3-ra3, MPUUEM 3TOT ChIPONH CHUHTE3-Tra3 BBINYCKAIOT U3 YCTAHOBKU
aBTOTEPMUYECKOTO PU(POPMHUHIa, OXJIAXKAAIOT, HAIMPABISAIOT HA KATAJIUTHUECKYIO KOHBEPCHIO
nnsa spaweHus CO B Hz u BbIMyCKalOT KOHBEPTUPOBAHHBIN CHUHTE3-Ta3 ¢ cojepkaHuem Hi mo
MeHbInel mepe 55 06.% u ¢ conepxkanniem CO He Oonee 8 00.%, nmpu 3TOM KOHBEPTHPOBAHHBIN
CHUHTE3-Ta3 NOJBEPrarT MHOroctaauiiHoil ouncrtke ¢ nenbto yaaneHus CO;, CO u CHs u
nosy4atroT cMech U3 Nz u Hy, KOTOpyro mojaroT Ha CHHTe3 aMMHaka JUJIsl KaTaJUTHYeCKOIro
IPOM3BOJICTBA aMMHaKa. B 3TOM m3BecTHOM criocobe At pudopMHUHTa MPEeIyCMOTPEHA TOJIBKO
YCTAHOBKA aBTOTEPMHUYECKOTO PUPOPMHHIA U CHHTE3 aMMHAaKa OCYIIECTBIJISIIOT TOJBKO IPH
OAHOM ypOBHe naByieHHs. Kpome TOro >kuIKui a30T MCHOJIB3YETCA JIsl a30THOW MPOMBIBKH

HMKE TI0 XO4y MOTOKAa OT YCTAHOBKHU Pa3sACiCHUA BO3yXad W BbIIIEC IO XOOy IIOTOKa OT
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KOMIIpEeCCopa CHHTE3-ra3a, MpH KOTOPOW BCe WHEPTHbIE (aproH W MeTaH) H  BCe
kucioponconep:xkamue komrnoneHTol (CO, CO;, H>O) BBIMBIBAIOTCS U yCTAHABIUBAETCS
HeoOxonumoe cooTHomenne mexxay Ha u Na =3 ¢ 1. Takum 0O6pa3om CBEXHI MOAMUTOYHBIH ra3
nepe]1 CHHTE30M COEePKUT B cede Tobko Ny 1 Hp.

B EP 1339641 B1 omnucan cnoco0 CHHTE3a aMMHUaka ¢ UCIOJb30BAHUEM JIBYX YPOBHEH
JaBJeHMs. 37ecb aMMHAK IPOU3BOJUTCS U3 CBEXEro CHUHTEe3-Ta3a, B KOTOPOM Hapsay ¢
peareHTaMu - BOJOPOJIOM U a30TOM COAEP>KaTCs MHEPTHble KOMIIOHEHTHI, MOCJIEeI0BATENbHO B
pa3HBIX CHUCTEMaxX CHHTE€3a, NPU 3TOM BO BCEX CHUCTEMaxX CHHTE3a aMMMAK IPOU3BOJAUTCS U3
4aCTU CUHTE3-ra3a U 4acTb €ro BBIBOAUTCS HAapyXKy, MPUYEM Kakaas Mocienyrolas cucreMa
CHHTe3a wuMeeT Oojee BBICOKOE JaBlieHHe, 4YeM JaBJICHHE B  COOTBETCTBYIOLIEH
MPEALIEeCTBYIOLEH CUCTEME CUHTESA.

B WO 2016/198487 Al Takxke onucaH crmnocod TMPOU3BOJACTBA AaMMHaKa C
UCIIOJIb30BAHHEM HECKOJIBKUX YpPOBHEH JaBJ€HUs, B KOTOPOM HCXOJHYIO Ta30BYH) CMECH,
COIEpPIKAIIYI0 BOJOPO, a30T, BOAY, METaH, P HEOOXOIUMOCTH aproH, MOHOOKCH YIiieposa U
OVOKCUZ YIJIepOoAa, TOJNy4YaroT B pe3yiapTare puOpMUHra YriIeBOAOPOAOB, IPH 3TOM
pu(OPMHUHT  OCYWIECTBISIOT B YCTAHOBKE AaBTOTEPMHUYECKOr0 pudOpMHUHTa, KOTOpas
(YHKLMOHHUPYET C MUCMOJb30BAHUEM YHUCTOTO KHUCJIOPOIA WIIN C UCTIONb30BAaHHEM O0OTAIlEHHOTO
KHUCJIOPOJIOM BO3/1yXa WJIM MPOCTO BO3AYXA.

U3 ucrounuka EP 0 522 744 A2 usBecteH cniocod mosydeHuss u oOpaboTku cMmecH
CHHTE3-Ta3a C MPHUBEIAEHHBIMH B TMEPBOM ad3ale Npu3Hakamu. B 3ToM m3BeCTHOM criocobe
MpEeBpallleHUE MEePBOM YaCTH MOTOKA MOJABAEMOMN ra30BOMl CMECH OCYLIECTBJISIOT B MEPBUYHOMN
ycTaHOBKE pU(OPMHUHTA U PACTIONOKEHHOHN HIDKE 10 X0y MOTOKA OT Hee BTOPHYHON YCTAaHOBKE
pudopMuHra, a BTOPYIO 4acTh IOTOKA MOJABaeMOI ra3oBOi cMecH CHadana oOpalaThIBAOT B
YCTAaHOBKE NPEABAPUTENBHOrO pPUPOPMHUHIAa M 3aT€M B YCTAHOBKE AaBTOTEPMHUYECKOTO
pudopmunra. Ilocne 3Toro ode 4acTH MOTOKA OOBEMUHSIOT, B HUX BBOJST COAEPKAIMUN a30T
MOTOK, IOCPEIACTBOM KOTOPOrO B Ta30BYK) CMeCh JAOMOJHMUTENbHO BBOAUTCS a30T. Taxoi
comepXKamui  a30T TOTOK MpEACTaBisieT CcOOOM  pEeLUpPKYJUPYIOIMUNA ra3, KOTOPBIH
PELMPKYJIUPYIOT U3 Mpoliecca CHHTE3a aMMHMakKa Mocie OTeJeH!s IOTOKa NMPOAYKTa U KOTOPBIH
COJIEP>KUT JIMIIb HE3HAUMTENbHOE KOJMYECTBO a30Ta U IPU 3TOM OTHOCHUTEIBHO BBICOKOE
KOJINYECTBO BOJOPOJA M MOHOOKCHIA YIJIEpOAa, AUOKCHAA YIiIepoAa U MpH HEOOXOAMMOCTHU
MeraHa. U nump mocie Takod NOOaBKH PELUPKYJIUPYIOMEro ra3a MPOMCXOAHT TOBBILICHHE
TaBJICHUs, IPEXKAE YeM CHHTEe3-Ta3 OyAeT MoJaH Ha CHHTE3 aMMHaKa.

Hpyroii criocod monyuenus u 00pabOTKU CMECH CHHTe3-Ta3a AJisl MPOU3BOJCTBA aMMHUAKa
uspecteH u3 US 2011/0297886 Al. B 3ToM m3BeCTHOM criocobe MPUPOAHBIN a3 NEJsT Ha JBE

HYaCTH IIOTOKA, HpI/ILIéM NEPBYHO YaCTh IMOTOKAa MNOAAKOT B YCTAHOBKY aBTOTECPMHUYCCKOIO
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pudopMuHra, B KOTOPYI TakXe MOAA0T OOOTAINEHHBIH KHCIOPOAOM MOTOK M3 YCTAHOBKH
pasaeneHus Bo3Ayxa. BTopyroo 4acTh MOTOKa HAmpaBlsOT B MEPBUYHYKO YCTAHOBKY MapOBOIO
pudopmuHra, 3a KOTOPOH OJHAKO HE CJIEAYeT HUKAKOH BTOPHUYHOW YCTAaHOBKH PHU(POPMHHTA.
Ob6e wacTn mOTOKa OOBEAMHSAIOT TMIOCHE TEPBUYHON YCTAHOBKM pUPOPMHUHTAa U 3aTeM
JOTIOJIHUTENBHO 00padaThiBalOT myTéM peakiuu koHBepcun CO u axcopObumm ¢ mepeMeHHbBIM
JaBJIEHUEM, TIOCJIe 4Yero B 00pabOTaHHYIO Ta30BYK) CMECh BBOIUTCS JOTIOJHUTENBHBIA a30T W3
YCTaHOBKH pa3fefieHHs BO3yxa. JTa CMECh CHHTE3-Ira3a NoJaéTcsl B PEaKTOp CHHTE3a aMMMaKa.
O mnoBbIIEHUU JaBJIEHUS Ta30BOM CMeCH B 3TOM HCTOYHMKE He rosopurca. OTcyTcTBHE
BTOPUYHOW YCTAaHOBKM pPHU(POPMHHIa HIDKE IO XOAy IIOTOKA OT TNEePBHYHON YCTaHOBKU
pudopMHHTa B 3TOM M3BECTHOM CIIOCOOE MMEET TOT HENOCTATOK, YTO BECh HEOOXOAMMBIHN IS
MIPOU3BOJICTBA aMMHAaKa a30T JOJIXKEH IPOU3BOUTELCS B YCTAHOBKE pa3fesieHus BO3AyXa.

3amaua HacTOSIIEro H300PETEHUsSI COCTOUT B CO3JAHUHU CIIOCO0a MONTydeHHst 1 00padOTKH
CMeCH CHHTe3-Ta3a JUId TNPOM3BOACTBA aMMMAKa, KOTOPBIH BKIOYAET NPU3HAKH CIOCco0a,
NPUBENEHHOTO B TEpBOM ab3alle, KOTOPBIA MO3BOJMJI Obl TOBBICUTH MPOU3BOAMTEIBHOCTH
aMMHAYHONH YCTAHOBKU C HCKJIIOYEHHEM WJIH 3aMETHBIM CHMKEHHUEM BIIMSHUS YHOMSHYTBIX
BBIIIIE€ Y3KUX MECT.

Jpyroii 3amaueil Hacrosmero u3oOpereHus: sBisiercs 5(Q(EKTHBHAS HHTErPALHS
YCTaHOBKH pa3/ieJIeHHsl BO3yXa B MEPONIPUSTHS 110 MOJEPHU3ALMH CYIECTBYIOIIEeH aMMHauHON
YCTaHOBKHU.

Pemenne BbllIeyka3aHHON 3aadd IOCTUTAETCSl C TMOMOIIBIO Crocoba MONydeHHs |
00palOTKM CMeCH CHHTE3-ra3a JJIsl MPOHM3BOJICTBA aMMHaka OOO3HAYEHHOIO BBIIIE THMA C
UCTIOJIb30BAHUEM MPHU3HAKOB MyHKTa 1 (hopMyIibl H300peTEHMS.

CornmacHo W300pEeTEHUIO TMPEOyCMOTPEHO, YTO CMeCh CHHTE3-Ta3a JOBOIST [0
MOBBILIEHHOTO JJABJIEHUs], COOTBETCTBYIOILIErO JABJIEHUIO IIPU CHHTE3€ aMMHUAKa, U TOJIbKO MOCJIe
MIOBBIIIEHUST JTABJICHUS] JOTIOJHUTENbHBIA a30T M3 10 MEHbLIEH Mepe OJHOro TpyOompoBoaa
BBOJSIT B CMECh CUHTE3-Ta3a, Npex/ie YeM yKa3aHHYI0 CMEeCh CHHTE3-ra3a MoAaloT Ha OJIHO- WU
MHOTOCTAIUHHBIN CHHTE3 aMMUAKA.

Pemenne cormacHo n300peTeHHI0 o0nagaeT Mo CPaBHEHHMIO C M3BECTHBIMU CIIOCOOaMHU
TeM NPEUMYLIECTBOM, YTO B Pe3yJbTaTe CHUKAETCs] Harpy3ka Ha JAOPOrOCTOSIIIUNM KOMIIpeCccop
CUHTE3-Tas3a.

Ecnu B 1aHHOM OnuCaHUM FOBOPUTCS O TOM, UTO IOCJE MOBBILIEHHUS 1aBJIEHUS B CMECh
CHUHTE3-T'a3a BBOAUTCS «IOMOJHUTENbHBII» a30T, TO CJlelyeT UMeTb B BUAY, YTO peub UIET
MPEANOYTUTENIBHO O BBEJIEHUH a30Ta B BUJE CBEXKErO rasa, oJjaBaeMoro CHapy»Hu yCTaHOBKH, a
HE B BUJE PELMUPKYJIHPYIOLIEro ras3a, y>K€ y4acTBOBABIIEIO B pEakLUU B PeakTOope CHUHTE3a

amMMmuaka. Ecmu B MOXNMUTOYHBIA ra3 n0OaBisieTcsl PELUPKYIUPYIOIIUN Ta3, OTBEAEHHBIA U3
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peakTopa, TO B HEM COJEPKUTCSA a30T, HO BMECTE€ C T€M M JpPyrue KOMIIOHEHTBI, BKIIOYasi
BOJOPOJ, MPUYEM TOUHBII COCTaB PELUPKYJIUPYIOLIEro ra3a BO3MOKHO ONPEAEIUTD JIUIIb [10CIe
aHaM3a, BCJIEACTBHE 4ero No0aBKa PELMPKYJIHMPYIOLIEro ra3a CTAHOBUTCS HENPHUTOTHOW IUis
LIEJIEBOTO 33/1aHUsl CTEXMOMETPHUUECKOrO COOTHOIIEHUS MEKAY BOJOPOJOM U a30TOM, PaBHOro 3
. 1, KOoTOpOE SBISIETCS JKENMAEMBIM JUIsI CHHTe3a aMMHaka. TakuMm oOpa3oM IOTOJHUTETbHBIN
a30T «CHAPY’>KHU YCTAHOBKM» O3HA4YaeT B ATOM CBS3MU TO, UYTO 3TOT a30T MPOMCXOAUT CHAPYKHU
caMoil 3TOl yCTaHOBKHM ITPOU3BOJCTBA aMMHAKa M, CJIEJOBATENbHO, HE U3 PEeLUPKYJIUPYIOLIEro
raza. Ecnu, Hanpumep, 3TOT a3oT OyayT MOJy4aTh B YCTAHOBKE Pa3leNeHUs] BO3Jyxa, TO 3Ta
yCTAHOBKA, caMmo COOOM pa3yMeeTrcsi, MOXET paclojiaraTbCs Ha TOW JK€ IUIOINAAKE, YTO H
yCTaHOBKa MpOM3BOJACTBA aMMuaka. (ClenoBaTeNbHO Takoll  BapuUaHT  OXBATbIBAETCS
n300peTeHneM.

CornacHO BapuaHTy pasBUTHA cHoco0a MO HM300PETeHHI0  MPEONOYTHTENBHO
JOTIOJHUTEIbHBIM a30T ¢ YUCTOTON no MeHbluel mepe 60%, MpennodYTUTENbHO MO MeHbIel
mepe 80%, mpeanouTHTEIbHO N0 MeHblIeld Mepe 90%, 0co00 MPenmnouTUTENHHO MO MEHbLIEH
Mepe 95%, mogaroT MoCie MOBBIICHUS TaBICHUS CMECH CUHTE3-Ta3a.

IIpeanoyTuTensHO MEpBYO 4YacThb MOTOKA, KOTOPYIO MOAAIOT B MEPBUYHYK) YCTAHOBKY
pudopMHHTa OTBOIAT M3 TPYOONPOBOIA, TPAHCIIOPTHPYIOLIETO COAEPIKALIYIO YIJIEBOAOPOABI H
BOJISIHOM Map ra3soBYK) CME€Ch, & OCTAaBIIYIOCS 4YacTb MOTOKA STOW ra30BOWM CMECH MOJAIOT B
YCTAHOBKY aBTOTEPMHUYECKOTO pr(OpMUHTa.

[IpennouTuTenpHO B CriocoO€ ¢ MCMOJIb30BAHUEM MEPBUYHON YCTAHOBKH pUGOPMHUHTa
BBIXOASINYIO W3 3TOW YCTAaHOBKM Ta30BYI0 CMeCh I[IOJAal0T BO BTOPUYHYIO YCTAHOBKY
pudopmuHra.

CrnenoBarenpHO, COIJIACHO 3TOMY NPEANOYTHTENBHOMY BapHaHTy crocoba 1o
n300pETEHUI0 Hapsily C YCTAaHOBKOHM aBTOTEPMUYECKOTO PH(OPMHUHIA TAKKE MPEAyCMOTPEHBI
NepBUYHAsE ¥ BTOpPHYHAs YCTaHOBKM pudopmunHra. Hampumep, BTOpHYHAas YCTaHOBKa
pudopmuHra MOKeT paboTaTh C HCHOJB30BAHHEM OOOTaIEHHOTO Bo3ayxa. Mcmosib3oBaHHE
BTOPUYHOM YCTAHOBKH pU(POPMHUHTA UMEET MPEHMYILIECTBO 110 CPABHEHHIO C M3BECTHBIM H3 US
2011/0297886 Al crmocoboM, 9TO OTCYTCTBYET HEOOXOAMMOCTb B NMPOU3BOACTBE BCETO a30Ta,
HEoOXOIMMOTO JUIsl MPOU3BOACTBA aMMHUAKa, B YCTAHOBKE pasfenieHus Bo3nyxa. bonee Toro mpu
STOM TIPEANOYTUTEIPHOM BAPHAHTE BBIMOJHEHHUS] HACTOSINErO M300PETeHUsT MPEeNNOYTHTEIBHO
3aMeTHO OoJblIast 4acTh a30Ta oOpasyercss B pe3yJbTaTe TOTO, YTO TEXHOJOTHYECKUH BO3IYX
NOJNAéTcss BO BTOPUYHYKO YCTAHOBKY PU(OPMHUHTA, B KOTOPOH KHUCIOPOA BO3AyXa BCTYMAeT B
peakUuuI C JONOJIHUTEJIbHBIM METAHOM U3 T0JaBaeMOM ra3oBOH CMecH, IpU 3TOM
COJIep>KaLUICs B TEXHOJOTHYECKOM BO3AyXe a30T 3aTeM SIBJSAETCS JOCTYMHBIM JUJIsl CHHTE3a

dMMHAKa.
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CornacHO mpPeNNOYTHTENBHOMY BapHAHTY BBINOJHEHUS H300peTeHnss OOBEIUHSIOT
00paloTaHHBIH B YCTAHOBKE aBTOTEPMHYECKOro pH(OPMHHIa MOTOK CBIPOTO CHHTE3-ra3a |
00paboTaHHBIH B IEPBUYHOHN yCTAaHOBKE PU(OPMHUHTA MOTOK HEOUHIIIEHHOTO CHUHTE3-Ta3a, Mocie
4ero MPOBOAUTCS COBMECTHass O0OpalOTKa 3THX Ta30BbIX IOTOKOB, MPEXIE 4YeM OHU OynyT
HANpaBJICHbl B peakTop cuHTe3a ammuaka. OObEOMHEHHE 3THX MOTOKOB MPEATOYTHUTENHBHO
npoBomaT 10 koHBepcun CO, Oojee MNPEONOUYTUTENBPHO A0 CEKUUH OXJKICHHSA, T.€.
HETIOCPEIACTBEHHO IOCJIE BBIXOJA M3 YCTAHOBKU aBTOTEPMHUYECKOrO pU(OPMUHTA W BTOPUYHOU
YCTAHOBKH pU(GOPMUHTA.

CornacHO TPEONOYTHTENBHOMY BapHaHTy pa3BUTHA HM300PETEHHs] COBMECTHas
00paboTKa yKa3aHHBIX Ta30BBIX IMOTOKOB BKJIIOYAET IO MEHBLIEH Mepe OAHY CTaauio, Ha
koTOpo# mpoBoxsaTcst kouBepcuss CO w/unm npomeiBka ot CO2 w/mnm MertaHu3anus (KOHBEPCHUs
MOHOOKCHJA YIJIepOZa U AUOKCH/A YIJIEPOAA BOJOPOAOM B METaH).

Ecnu npu nponsBoacTBE aMMHUaKa MPUMEHSIETCSl TAK HA3bIBAEMBbI CIIOCO0 C HECKOJIBKIMHU
YPOBHSIMH JIaBJICHHs, TO COTJIACHO TPEANOYTHTEIHHOMY BapHAHTy Pa3BUTHS H300peTEHUs
00paboTaHHBIH MOTOK CHHTE3-Ta3a MOAAIOT MO MEHbLIEH Mepe OAMH KOMIIPECCOp CHHTE3-Tasa,
I7ie OH C)KMMAETCs [0 MOBBIIIEHHOTO AAaBJIEHHS P1, MPEBBIIAIOIIEr0 HA4YalbHOE aBJICHUE, 3aTeM
nomaércss B mepBeli Onok cuHTesa («Once-through» (omHompoxommsiil) wimm OT cuHTE3
aMMHaKa, COJIepJKaluii, Kak IMpaBWJIO, NOAOrpeBaTeNb rasa, KOHBEPTEP aMMuaka (IpH
HEOOXOIMMOCTH COAEPIKUT MHOXKECTBO CJIOEB KaTaIN3aToOpa C MPOMEKYTOYHBIM OXJIKICHHEM
rasa), OXJIQJIUTENb ra3a, KOHACHCALMI0 aMMHMaKa M OTIEJICHHE aMMHUAaKa), MPH 3TOM Ta30BbIi
MOTOK TOCJIE OTAENIEHHs] aMMHAaKa IPH CIIOco0e ¢ HECKOJIbKUMH YPOBHSIMH JIABJICHUS C)KUMAETCS
MIOCPEACTBOM CJIEAYIOLIEHl CTyIeH! AABJIECHUS WIN CIEAYIOIIEro KOMIIpeccopa CHHTE3-ra3a o
JaBJIEHUS P2, KOTOPOE MPEBBIIAET JABJICHUE P1, TOT ra30BbIi MOTOK NMOTOM MOAAIOT BO BTOPOM
Onmok cuHTe3a («PELUKIIOBBII» CHHTE3 aMMHaKa, TakXKe COIEepIKalhi, KaK MpaBWiIo,
NOJIOTPEBATENb Ta3a, KOHBEPTEP aMMHuaka (mpu HEOOXOOMMOCTH COIEPKHUT MHOXKECTBO CIIOEB
KaTaJIn3aTopa ¢ MPOMEKYTOUHBIM OXJIAXKICHHUEM ra3a), OXJIaAuTeNb ra3a, koHaeHcanno NHs u
OTHEeJICHHEe aMMUAKa).

Ecnu sxe ucronp3yercsi BApHAHT CHHTE3a aMMHAKa C HMCIOJIb30BAHHEM TOJIBKO OIHOTO
YPOBHSl JaBIEHHs, TO COIJIACHO MPEANOYTUTENIbHOMY BapHaHTy pPa3BUTHS H300pETEHHS
00paboTaHHBIH MOTOK CHHTE3-Ta3a MOAAT B MO MEHbIIEH Mepe OMH KOMITPECCOp CHHTE3-Tasa,
I7ie OH C)KUMAETCs IO MOBBILIEHHOTO ABJICHHS U ITOCJIE 3TOTO NMOAAETCs B OAMH MM HECKOJIBKO
PEaKTOPOB CHHTE3a AMMUAKA.

CornacHo NpeAnoYTUTETPHOMY BapUAHTY Pa3BUTHS HU300PETEHUS NOTIOJHUTENbHBIN a30T
BBOJAT uUepe3 TPyOONPOBOI B CMECh CHHTE3-ra3a, KOTopasl Oblia JOBeleHA IO MOBBIIEHHOTO

JaBJICHUs], TIpeXK/ie YeM OHa OyZAeT MMojaHa Ha PELMKIIOBBIN CHHTE3 aMMHaKa M/UIIH NPEXKIe 4eM
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OHa, B BApPHUAHTE C HECKOJIbKMMH YPOBHSMH JaBjieHus, Oyaer noxaHa Ha OT cuHTe3 aMMuaka.

CorynacHo ApyromMy BapUaHTy Pa3BUTHSI H300peTeHHst 0CO00 MPEANOYTHTENBEHO, YTOObI
JOTIOJIHUTENIbHO BBOAMMBIA a30T OBbLT TOJYYE€H B YCTAHOBKE pa3leNeHUs] BO3AYXa, 3aTeM
CKUKEH U IOBENEH N0 ABJICHHUs P1 WIH P2.

Mosker ObITh MCHOJB30BAH MPOTEKAOIUN uYepe3 BTOPUYHYIO YCTAHOBKY pHUPOpPMHUHTa
a30T, HAIIpUMep, BBEICHHBIN MEXKY BTOPOH U TPEThEH CTYNEHAMHU KOMIIPECCOpa CUHTE3-ra3a Ha
OT cuHTe3 aMMHaka, ¢ maBieHHEM pi mopsiaka okojo 100 6ap. OgHAako a30T W3 YCTaHOBKU
paszeneHuss BO3AyXa MPEANOYTUTENBHO HENMOCPEACTBEHHO MOBOAUTCS IO NABJICHHS P2 IIPH
PELMKIOBOM CHHTE3€ aMMHakKa, COoCTaBisiroinero okono 200 Gap, m TakuM oOpa3oM MUHYeET
KoMIpeccop cuHTe3-raza. OqHaKo YacTh a30Ta M3 YCTAHOBKHU Pa3/EICHUs BO3yXa MOXKET ObITh
nogaHa Ha OT cuHTe3 ammuaka [Uisl yBeJIMYEHHs BbIXoJa aMMmuaka. IIpenmoururenbHo B
otnnune ot uctounuka DE 100 55 818 Al, meraH He y#aisiOT NpU OYUCTKE rasa, a HallpoTUB,
Ja’ke TOJIYHaroT IOTIOJHUTENNbHBIH MeTaH B Ojoke MeraHu3anuu. CienoBaTenbHO, CBEKUHN ra3
70 CHHTE3a aMMHaKa IIOMHUMO a30Ta U BOJAOPOJA TAKXKE COAEPKUT aprOH U METaH, a TaKKe MpHU
HEOOXOIMMOCTH I'eJINH, HHEPTHBIE B OTHOLIEHUH CHHTE3a aMMHAKa.

CyiecTByomiasi yCTaHOBKa pas3fesieHusl BO3JlyXa NPEANOUTUTENbHO MOJEPHU3UPYETCS
TakuM 00pa3oM, 4ToOb! Takue MPoAyKThl kKak Oz 1 N2 IPUCYTCTBOBAJN MPAKTUIECKH YUCTBIMU H
B JKUJIKOM COCTOSIHUH, NPUYEM NPEANOYTUTENBHO aPTOH OTACIISOT.

CornacHo M300pETEHHMIO YCTAaHOBKA ABTOTEPMUYECKOrOo PU(POPMHHIA IMPEIyCMOTPEHA
NapajieIbHO € HMMEIOLIeCs NMEepBUYHON YCTAaHOBKOW pHUGOPMHHra M NPH HEOOXOAMMOCTU
BTOPUYHOHW YCTAaHOBKOH pu(OPMHUHra, MPU 3TOM YCTAHOBKA aBTOTEPMUYECKOTrO pu(opMHHTa
MPEANOYTUTEIBHO MOKET 3KCINTYaTUPOBATHCS C HCMOJIB30BAHMEM YHCTOrO KHCJIOPOJAa U3
YCTAHOBKHM pasfenieHust Bo3ayxa. JKUAKUH KHCIOPOX CXKUMAaeTcss OO padoyero IaBJIeHUs
YCTAHOBKH aBTOTEPMHUECKOro pu(OPMHUHTA, HAIPUMED, 10 OKoso 40 Oap U 3aTeM ucmapsercs,
IIPU 3TOM YTHJIU3UPYETCS XOJIOH KMIKOTO KUCIOPOAA.

IlomaBaemyro ra3oByK) CMECh, HaPUMEpP, NPUPOAHBIN ra3, Kak MPaBUJIO, CMEIIUBAKOT 10
NOJIa41 B YCTAHOBKY aBTOTEPMUYECKOTO PU(YOPMHUHTA WM TIEPBUYHYIO YCTAHOBKY pU(OPMUHTA
¢ BoxsHbIM mapoM. Ilockombky B crmocobe COriacHO H300PETEeHHI0 HCIOJB3YIOTCA Kak
YCTAaHOBKA aBTOTEPMUYECKOro pUGPOPMHHIA, TaK W MEPBUYHAsl YCTaHOBKA PH(POPMHHTA, TO
CMeChb M3 NMPUPOAHOTO T'a3a M BOISHOIO Mapa Uil YCTAHOBKH aBTOTEPMUYECKOTrO pu(popMHHTa
1esniecoobpa3sHo OTOMpPaTh OT OCHOBHOTO TIOTOKA, HANPABISIEMOTO B MEPBUYHYIO YCTaHOBKY
pudopMuHra, Takke BbIIE MO XOAY MOTOKAa OT 3TOH NMEPBHYHOH yCTAHOBKOW puOpPMUHTa.
Taxum 00pa3oM Mmosy4aroT 1B€ CUCTEMbI TPYOONPOBOIOB, KaKAast B IO MEHbLIEH Mepe OIHOU
YCTAaHOBKOH pHUPOPMHHTa, B KOTOPBIX MapaJJIeNbHO MpOTeKaeT pUOPMUHT-TIPOIECC, H

MOJIy4Y€HHAasA pPaHEC CMEChb U3 MPUPOAHOIO ra3a U BOAAHOIO IMapa MOXKET HCIMOJIB30BATHBCA B
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oboux mapayenbHo padoTaromux cucremax Tpyodomposonos. [IpeamouturensHo oba MOTOKA
CBIPOTO CHHTE3-ra3a nocjie pugopMUHra B YCTAHOBKE aBTOTEPMUYECKOrO pU(POPMUHTA WM B
MEepBUYHON M BTOPUYHON YCTaHOBKAax pU(OPMHHra CHOBa OOBEAMHSIOT U 3aTe€M COBMECTHO
00pabaThIBAIOT HA MOCJIEAYIOIIUX TEXHOJOTHUECKHX CTaAMsIX. JTa 00paboTKa MOXKET BKIIHOUATh
B cebs1, HanpumMep, koHBepcuto CO w/mmu npomMeiBky oT CO; W/ UIN METAaHU3ALIHUIO.

Kunkuii a30T M3 YCTAaHOBKM pa3feieHHs] BO3AyXa MPEANOYTUTEIbHO CXKHMAIOT 0
JaBJICHUsI KOHEYHOTO CHHTE3a, COCTABJISIONIEro, Hampumep, okojio 200 Oap, U TONBKO MOCIHe
KOMIIPECCOpa CHUHTE3-Ta3a CMELIMBAIOT CO CBEXKUM ra3oM. [Ipu 5TOM MOXKeT YTHIN3UPOBATHCS
XOJIOJ] CBEPXKPUTHUYECKOTO a30Ta.

Yacth amMmMuaka MokeT ObITh 0OpasoBaHa mpu OT cuHTe3e aMMuaka MEXAy CTYNEHIMH
KOMIIpeccopa CHHTe3-ra3a (Kak TNpaBWIO, MEKAYy BTOpPOHl U Tperbeill crymensmu). llpu
HEOOXOAMMOCTH YacTh a30Ta M3 YCTAHOBKH Pa3[esieHHs BO3IyXa BBOIUTCS B CBEKHUH ras HUKE
MO XOJy MOTOKA OT BTOPOM CTYMEHH KOMIpEeccopa CHHTE3-ra3a il ONTUMH3ALUHN COCTaBa rasa
nepen OT cunTe3oM ammuaxa.

YacTh KHCIOpOAA MOJAIOT BO BTOPHUYHYIO YCTAHOBKY PH(OPMHMHIA MAJsl CHUKEHHS
OCTaTOYHOIO CONEpIKAHUS METaHa, B pe3yjbTaTe 4Yero OCTaTOK MeTaHa MOCjie BTOPHYHOMN
YCTAaHOBKU pH(POPMUHra W YCTAaHOBKH aBTOTEPMUYECKOTO pHPOpPMUHra MNpUOIH3UTENBHO
OIMHAKOBBI. DJTO ONTUMANBHO Ui PEHTAOETBHOCTH MpOILecca, IMOCKOJbKY Ooyiee HH3KOE
OCTaTOYHOE COAEPIKaHNE METaHa CriocoOCTBYET OoJiee BBICOKOMY IPOU3BOJICTBY aMMHAKA.

IIpucymee crnocoOy cOriacHO H300PETEHUIO [EJIEHHE Ta30B SIBISETCS HOBBIM IO
CPaBHEHHIO C W3BECTHBIMH paHee pelieHusMH. [IpenMyInecTBO COCTOMT B YHCJIE MPOYEro B
CYIIECTBEHHOM CHMKEHHHM HArpy3Kd Ha BCE TEXHOJOIMYECKHE VY3JIbl MEXKIY BTOPHYHOM
YCTAaHOBKOH pH(OpMHUHra M TJIABHBIM CHHTE30M, B T.4. HAa KOMIIPECCOP TEXHOJOTHYECKOrO
BO3yXa U KOMIIpeccop cuHTe3-raza. [1o CpaBHEHHIO C BapUAHTOM, MPEAyCMATPUBAIOIIUM
puGOPMUHT TOJIBKO B YCTAHOBKE aBTOTEPMUYECKOTO PH(OPMUHTa, MPEUMYLIECTBO KOMOMHALIUN
C TEePBHUYHON YCTAaHOBKOW pU(OPMHHIA COMJIACHO H300PETEHHI0 COCTOUT B TOM, YTO MOKET
YTUIM3UPOBAThCS TEIUIO B KaHalle ABIMOBOIO rasa MepBHYHON ycTaHOBKH pudopmmura Tak
CTaHOBUTCSI BO3MOKHBIM TMOAOTPEB BXOIHBIX IMOTOKOB [UIsSl YCTAHOBKU aBTOTEPMHUYECKOIO
pudopMUHTa B KaHaJe HIMOBOIO ra3a MepBUYHOM YCTAHOBKH pHU(OPMUHTa.

CorjacHO MNPEANOYTHTENILHOMY BapUaHTy pa3BUTHS H300pPETEHHUs IOMOJHUTENbHbIH
a30T, BBEAEHHBIN M3 YCTAHOBKU pa3fesieHus] BO3AyXa, MOCPEACTBOM IO MEHbLISH Mepe OIHOro
Hacoca JOBOIHUTCS A0 [AaBJCHUS, NPEAyCMOTPEHHOrO sl CHHTE3a aMMHaKa, M 3aTeéM II0
TpyOONpPOBOAY MOJAETCST HA MECTO HEMOCPENCTBEHHO BBIIIE MO XOAY MOTOKA OT PELUKIOBOIO
CHHTE3a aMMHaKa HJIH YaCTHYHO Ha MeCTO Bbile 1o xoay noToka oT OT cuHTe3a aMmuaka.

CornacHO NPEANOYTUTENILHOMY BapUAHTY Pa3BUTHS W300PETEHHUS MPENyCMOTPEHO, YTO
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KaK B YCTAHOBKY aBTOTEPMUYECKOrOo pH(POPMUHra, TaKk W BO BTOPUYHYIO YCTaHOBKY
puOpMHUHTa MOAAIOT KUCIOPOA, IPOU3BEAEHHBII B YCTAHOBKE pa3esieHHs BO3AyXa.

CoriacHO MpeArnoYTHTENILHOMY BapUAHTY Pa3BUTHs M300pPETEHHUs] MPEAYCMOTPEHO, YTO
BO BTOPUYHYIO YCTAHOBKY puGOPMHUHra TMOAAETCS TEXHOJOTHUECKHI BO3IyX, KOTOPBIH
NPEANOYTHTENIbHO CHAaYajga CKUMAeTCs KOMIPECCOPOM JO TMOBBIIIEHHOTO NaBJICHHS W/IIIH
MOJOrPEBAETCS TEMJIOOOMEHHUKOM, MPEANOYTHTENbHO B KaHaje ABIMOBOIO Tra3a MepBHYHOM
YCTAHOBKH pU(GOPMUHTA.

B TexHomorumueckuii BO3AyX MOJKET JOMOJHHUTENBHO IMPUMEIINBATBCS CO CTOPOHBI
KHCJIOPOJ, MOJIYYE€HHBbII B YCTAHOBKE pa3feieHHs] BO3AyXa, TAKOH OOOraliéHHBIA KHUCIOPOAOM
BO3JIyX MOJKET MOJaBAThCsI BO BTOPHUHYIO YCTAaHOBKY pr(OpMHUHTa.

Taxke 0OBEKTOM HACTOALIETO U300PETEHHSI SIBJIACTCS CIIOCOO MPOM3BOICTBA AMMHAKA, B
KOTOPOM aMMHaK [OJY4alOT C HCIOJb30BAHHEM CMECH CHHTe3-ra3a, MOJy4YeHHOH |
00paboTaHHOW OTIMCAHHBIM BBIIIE CITOCOOOM.

CornacHO TPEANOYTUTENILHOMY BAapUAHTY pPa3BUTHS H300pPETeHUS] B 3TOM criocolde
MPOM3BOACTBA AMMHAKa CHavalia MoJy4aloT CMECh CHHTE3-Ta3a, COAEP KAyl BOIOPO U a30T B
cootnouienuu Hy : N; cBbllie 3, U 3aT€M B 3Ty CBEPXCTEXMOMETPUUECKYIO CMECh CHUHTE3-ra3a
BBOJAT JOTMOJHUTENbHBIA a30T TMeped IMoJadye B pPEaKTOp CHHTE3a aMMHuaka. JTOT
JOTOJHUTEbHBIH 30T MPEANOYTUTENHHO MOJYYAIOT B YCTAHOBKE pa3AesieHus BO3aAyXa.

B cnioco0e cornacHo U300peTeHNI0 CUHTE3 aMMHaKa MOXKeET OBITh OCYILIECTBIIEH JINOO Ha
OHOM YpPOBHE JaBJIeHUs], JUOO B KAueCTBE aJbTEPHATHBBI MOXKET HCIOJb30BATHCS CIIOCOO C
HECKOJIbKUMH YPOBHSIMH JaBJICHUSI.

Takske OOBEKTOM HACTOSLIEr0 HM300pETeHMs SIBIAETCS YCTAHOBKA Ui IMOJYYEHHs |
oOpaloTklm  CcMecH  CHHTe3-rasa Uil TpPOW3BOACTBA  aMMHaka, B  KOTOpOH
yIJI€BONOPOACOAEpIKALasl — MMOJaBaeMasi rasoBas CMeChb MpPEBpAlaeTcsi B  YCTAHOBKE
ABTOTEPMHYECKOro pr(OpMHUHIa MOCPEICTBOM BOASHOTO Mapa M KUCJIOPOIa/BO3yXa B CHIPYIO
CMeCh CUHTEe3-ra3a, KOTopasi, oCJie JOMOJHUTENbHOW 00paboTKH, BBOAUTCS B [0 MEHbLICH Mepe
ONUH pEaKTOp CHHTE3a aMMHaka, [PU 3TOM COMJIACHO H300pPETeHHI0 3Ta YCTaHOBKA B
JOTOJHEHUE K 10 MEHbIIEH Mepe OJHON YCTAHOBKE aBTOTEPMHUYECKOrO pUPOPMHHIA CONEPIKUT
N0 MeHblIeH Mepe OOHY MEepPBHYHYIO YCTAHOBKY pH(OpPMHHra U 1O MEHbIIeH Mepe OAHY
BTOPUYHYIO YCTAHOBKY PpU(OPMHHIA, PACTIOJNIOKEHHYIO HIDKE MO XOAY MOTOKA OT MEepPBHYHOMN
YCTAHOBKH pU(GOPMUHTA.

CoriacHo JpyroMy MpPEANOYTUTEIbHOMY BAapUAHTY PAa3BUTUS YCTAHOBKHU IO
H300pETeHHI0 YCTAaHOBKA aBTOTEPMHUYECKOTO pru)OPMHIHIa U BTOPHYHAsL YCTAHOBKA pr(OpMUHTa
pacmojioKeHbl Ha CHCTeMax TPYOOINPOBOIOB, pPa3MEIIEHHBIX MapajyieibHO APYr K APYIY,

NpUYEM  COOTBETCTBYIOLIME BBINYCKHBIE TPYOONPOBOABI YCTAHOBKH aBTOTEPMHUECKOTO
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pudopMHHTa 1 BTOPUYHON YCTAaHOBKHM PU(POPMHHIA BENyT B OOIIYIO CHCTEMY TPyOONIPOBOIOB
JUIs CUHTE3-Tras3a, MPeANOYTUTENIbHO BhIIIE [0 XO4y MoToka oT koHsepcuu CO.

CormacHo apyroMy MpeANnoOYTUTENbHOMY BapUaHTy pa3BUTUS  YCTAHOBKU IO
n300pETEHUI0 OHA CONEPIKUT Mo MeHblIell Mepe oauH koHBepTep CO n/niam mo MeHblIel Mepe
onHy yctaHoBKy o4ncTku oT CO: w/muiam mo MeHbIIeH Mepe OJHO YCTPOHCTBO METaHW3aLUH,
KOTOpBIE PACIIOJIOKEHBI B OOLIel cucTeMe TPyOONPOBOMOB AJISI CUHTE3-Ta3a HIDKE MO XOAY
MOTOKA OT YCTAHOBKH aBTOTEPMHUUECKOTO pUPOPMHUHTA U BTOPHYHON YCTAaHOBKH pr(OpMHUHTa.

Taxke OOBEKTOM HACTOSIIEro M300pPETeHUs SIBIACTCS YCTAHOBKA ISl NMPOU3BOICTBA
aMMHaKa, coJieprKalasl yCTaHOBKY JUIsI MOJIyueHUs1 1 00pabOTKH CMeCH CHHTE3-Ta3a OMHCAHHOTO
BBbIIIE THIA, MPHYEM 3Ta YCTAHOBKA COTJIACHO HM300PETEHHIO IOTMOJHUTENBHO COAEPIKUT IO
MEHbLIEN Mepe OUH pPeakTOp CHUHTE3a aMMHaKa, PacloJIO’KEHHBbIH HIDKE MO XOJy MOTOKa OT
YCTAHOBKH aBTOTEPMHUYECKOrO pH(OPMUHTA, TEPBUYHON YCTAHOBKM pH(POPMHUHTa H IpH
HEOOXOMMOCTH BTOPUYHOH YCTAHOBKM pU(OpPMHHra. B HYacTHOCTH, TPH HCIIOJB30BAHUU
crocoda ¢ HECKOJBKUMH YPOBHSIMH JABJIEHHS TaKK€ MOTYT HCIOJB30BAThCSA IBa MM OoJjee
peakTopa CHHTE3a aMMHaKa, KOTOpble paboTar0T NMPHU Pa3HbIX YPOBHSX AaBIICHHS.

Hwxe nHacrosimiee usobpereHre moapoOHee MOSICHAETCS C MOMOIIBI JBYX NMPHMEPOB
BBITIOJIHEHHSI CO CCBUTKOM Ha MPWJIOKEHHbBIE uepTeku. [Ipu 3ToM n300pakeHo:

¢ur. 1 — cxemarmueckas yHOpoOLIEHHAs TMOTOYHAs CxemMa paboThl  MepBOH
WLTFOCTPATHBHOHN YCTAHOBKHU COTJIACHO M300pPETEHHIO;

dur. 2 — cxemarmyeckas VyHOPOIIEHHAas TMOTOYHAs Cxema paboTbl  BTOPOM
WUIFOCTPATHBHOH YCTAHOBKM 10 HM300PETEHHMIO COTJIACHO AJbTEPHATUBHOMY BapHAHTY
BBITIOJIHEHHSI TAHHOTO M300pETeHMUSI.

Huxe, co ccbuikoit Ha ¢ur. 1 mogpoOHee MOsICHAETCS MEPBBI BO3MOKHBIA MPUMEP
BBITIOJIHEHHUsI HAcTosero usoOpereHus. Ha n3o0paskeHUHM Moka3aHa YIPOLIEHHAS MOTOYHAsS
cXeMa WJUTIOCTPATHBHONW YCTAHOBKU COTJIACHO H300PETEHUI0 UIA TOJYyYeHUS W 00paboTKU
CMECH CHHTEe3-Ta3a, a TaKke JUIsl MOCIeNyoIlero Npou3BOACTBa aMMHaKa U3 3TOH CMeCH CUHTE3-
raza. B ycranoske 10 pasgeneHus BO3ayxa OTHENAIOT aproH, >KUAKUM a30T U3 3TOW YCTAaHOBKHU
10 mo Tpybomnposoay 11 mocrynaer B Hacoc 12, rne ero naBjieHHE TOBOIUTCS, HAPUMEp, N0
okoJio 200 Gap, HarpeBaeTcs B TeruiooOMeHHHKe 13 u 3aTem mo Tpybomnposony 14 BBoaUTCS B
PELMPKYIMPYIOLIUI ra3 10 TOTO, Kak OH OyZeT MoJaH Ha PELUKIIOBbIA CHHTE3 15 amMmMmuaka.

Kunkuii xucjaopon w3 ycraHoBku 10 pasmeneHuss Bo3ayxa mo TpyOomposonmy 16
NoCTymaer B Hacoc 17, rme OH JIOBOAWTCSA A0 NaBJIeHUs, Harmpumep, okojo 40 Oap, 3aTem
BBITIApUBAETCS B wucnapureie 18 W dYacTh ra3oo0pa3HOrO KHCIOPOAA MOCTyHaeT IO
TpybomnpoBony 19 m mpuMeInnBaeTcsi K TEXHOJOTHYECKOMY BO3AyXy W3 TpybOompoBoma 24 1o

TOTrO0, KaKk 000TaIEHHBINA BO3AYX MOCTYIIUT BO BTOPUYHYIO YCTaHOBKY 20 pudopMuHra.
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IlocTynuBmui B yCTAHOBKY TEXHOJOTMYECKHMI BO3JyX COKMMAETCs KoMIpeccopoMm 21
TEXHOJIOTUYECKOTO BO3/yXa, MOAaércst o Tpydomnposoay 22 B yCTPOHCTBO 23 Ha MOAOTPEB, TIe
OH HarpeBaercss M 3areM 1o TpyOompoBoay 24 TOCTymaeT BO BTOPUYHYIO YCTaHOBKY 20
pudopmuHra.

IIpuponHelii ra3 depe3 kommpeccop 25 mo TpybompoBony 26 momaércs B YCTaHOBKY,
3aTeM HarpeBaercsi B TEIUIOOOMEHHHKe 27, NpEeanoOYTHTEIbHO B KaHajle JAbBIMOBOTO Tra3a
NEePBUYHON YCTAaHOBKH pH(OPMUHTA, IO TEMIIEpaTypsl, HarpumMep, okoso 380°C, monBepraercs
00ecceprBaHMIO B COOTBETCTBYIOIEM YCTPOHCTBE 28, MOCIE STOro MPOTEKAET IO TPYOOIIPOBOAY
29, B KOTOPOM NPOUCXOJUT MPUMELIMBAHHUE BOASHOIO Iapa, 3aTeM 4epe3 JOMOJHUTEIbHBIN
TeruIooOMeHHUK 30 B KaHajie ABIMOBOTO rasa MepBUYHON YCTAHOBKH PHU(OPMHUHTA, B KOTOPOM
ra3 Harpesaercsi, Hanpumep, 10 0koio 480°C — 600°C u 3aTeM BBIXOAWT U3 TeriooOMeHHnKa 30
no Tpy6omnposoay 31, B KOTOPOM IPOUCKXOIUT AEIEHHUE CMECH W3 MPHPOJHOTrO ra3a U BOISTHOTO
mapa Ha JB€ 4acTH IOTOKA, U3 KOTOPBIX OJIHA YacTh MOTOKA MOCTYMAET 1Mo Tpydomnposoay 32 B
NEepBUYHYIO YCTaHOBKY 33 pudopmuara. B mnepBuuHoil ycranoBke 33 pudopmunra
yIIEBOJOPOBI PEarupyroT M BOISHBIM IApoM ¢ OOpa30BaHHWEM CMECH CHHTE3-ra3a, KOTopas
COAEPKUT MOHOOKCHUJL YIJIEPOJa U BOJOPOA B KAYECTBE OCHOBHBIX KOMIIOHEHTOB.

OObuHO TpM MapoBOM pH(OPMUHTE METaH BCTYNAET B PEAKLHIO C BOISHBIM NapOM B
NEPBUYHON yCTaHOBKE PU(OPMHUHTA B COOTBETCTBHH CO CIENYIOLUTUMH YPABHEHUSIMHU PEaKIIHU
(1), 3):

CH4 + H,0 — CO +3H2 (1).

ITockosbKy B EPBUYHON YCTaHOBKE 33 puOpMUHra He MPOUCXOAUT MOJTHON KOHBEPCHUHU
ME€TaHa, TO B LIEeJIAX MOBBILIEHUS BbIXOJA BOJOPOAA BBIXOISALIYIO M3 MEPBUYHON YCTAHOBKH 33
pudopMHHTa CBIPYIO CMECh CHHTE3-Ta3a MOJAT MO TPyOompoBony 34 B OMHCAHHYIO BBILIE
BTOPUYHYIO YCTaHOBKY 20 puopMuHra, B KOTOPOH B pe3yJbTaTe IOAAYH BO3AyXa WU
KHCJIOPO/a METAH MPEBPAIIAETCS B MOHOOKCH] YIJIepo/ia U BOJOPOA MO ypaBHeHHIo peakiuH (1)
U (3) ¥ 9aCTHYHO MO HIKECIIEAYIOLIEMY YPaBHEHUIO (2) peaKkiuu:

2CHs + 0, —2CO +4H;,(2)

Bexopsamyro n3 Bropu4yHOH ycraHOBKHM 20 pudopMUHra CMeCh CHHTE3-ra3a 3aTeM
OXJIQXKJIAIOT, BbIpadaThIBasi BOISHOHN map, U no Tpybomnposony 35 mopatot B kKoHBepTep 36 CO.
JT0 OXNAKICHNE UMEHYETCs Kak pekyneparus orxoxsero teria (WHR), mpu sTom ras ormaér
TEIUIO BOAE, KOTOpast B PE3yJIbTaTe€ MCMAPSETCs, BCIEACTBUE YEro ra3 OXJIAXKIAeTCs, a TEIIo
pexynepupyercs.

Tak HasbiBaemass koHBepcuss CO, koTopas Ha3blBaeTCs TaKKe peakluell KOHBEpCUU
BOJSTHOT'O Ia3a, UCHOJIb3YETCs Uil CHIDKEHUS COAEPKaHNsI MOHOOKCHUIA YIVIEPOAA B CUHTE3-Tras3e

U TIOJYy4YCHHA AOMOJIHUTEJIBHOIO BOAOPOAA. 310 PaBHOBECHAsA OJSK30TCPMHUUCCKAA PEAKLUSA,
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MPOTEKAOIAs IO MPUBEAEHHOMY HHKE YpaBHEHHIO (3):

CO+H,0=CO:+H:(3).

ITocne xouBepcuu 36 CO npeaycMoTpeHa MPOMBIBKA 37 OT IUOKCHAA YriIepoaa Uil €ro
yAaJieHus] U3 CMECH CUHTEe3-Ta3a.

ITocne npombiBku oT CO; CHHTE3-ra3 NPOMyCKarOT Yepe3 yCTPONHCTBO 38 MeTaHU3aluy, B
KOTOPOM MOHOOKCHJl yrjepoAa WM AUOKCHJ YIJIepoja IpU IMOBBILIEHHBIX TeMIlepaTypax
BCTYIAeT B PEAKILUIO C BOJOPOIOM C 0Opa3oBaHHMEM BOABI M METaHA IO MPHUBEIEHHBIM HIKE
ypaBHeHMsIM (4) u (5):

CO +3 H, — CH4 + H,O (4)

CO; +4 H, — CH4 + 2 H,0 (5).

Ilocne ™eraHu3auuMu B TOJYYEHHOW CMECH CHUHTE3-rasa BOJOPOA U KHCIOPOX
MPUCYTCTBYIOT B CBEPXCTEXMOMETPUUECKOM COOTHOLIEHUH CBbIIEe 3 : 1, T.e. IO CpaBHEHUIO C
a30TOM B Ta30BOM CMECH COJIEP)KUTCS OOJblIe BOXOPOIA, YeM 3TO TpedyeTcs Al peakuuu
cuHTe3a ammuaka. Ilo Tpybomposoay 39 cmech CHHTE3-ra3a MOCTYMAeT B KOMIIPECCOP CHHTE3-
rasa, NpuUUéM 3TOT KOMIIPECCOP MOKET padoTaTh, HAmpuUMep, € HCIOJIb30BAHUEM JIBYX
MOCIIEIOBATEIbHO PACTIONOXKEHHbIX cTyrneHed 40 u 41, mpu 5ToM B 00eHX CTYNEHsX NaBJCHUE
nosblmaercst, Hanpumep, 10 100 Gap. Iloka coxep:kaHue BOABI B CBEXEM ra3e COXPaHIETCS
CJIMIIKOM BBICOKUM (BOJa 1€3aKTUBUPYET KATAJIM3aTOP B KOHBEPTEPE aMMHAKA), TIOCHIE KaXI0TO
MOBBILIEHHS AAaBJI€HUs BOJA OTAENAETCS, KaK 3TO, HAllpUMep, NOKa3aHO C MOMOILbIO YCTPONCTBA
42. DTO MOXKeT MPOUCXOAUTh KaK MOCPEACTBOM KOHJAEHCALMH, TaK U IMOCPEICTBOM APYIHX,
U3BECTHBIX CHEeNHAIHCTy crocoOoB. [locie 3Toro cBekuil ra3 mocrymnaer Ha OJHOMPOXOIHBIN
(OT) cunTe3 15 ammmaka, BKIFOUAIOLIMI IMOJOTPEBATENb ra3a, KOHBEpTEp aMMuaka (IpH
HEOOXOMMOCTH MHOJKECTBO CJIOEB KaTajlM3aTropa C MPOMEXKYTOUYHBIM OXJIAXKIEHHUEM rasa),
OXJIAZINTENh ra3a, KOHASHCALMI0 aMMHaKa U OTAeNieHne aMMuaka). Ilocne oTneneHus amMmmuaka
OCTaTOYHAasi ra3oBasi CMeChb B CIOCOOE C ABYMsI YPOBHSMHU JAaBJICHHS B JAHHOM IpPHUMEpE
BBITIOJTHEHUSI, M300pakEHHOM Ha ¢ur. 1, cKUMaeTcst Ha Cleayromlei cryneHu 43 kommpeccopa
no Oojee BBICOKOTO NaBJIeHUs, Hampumep, okoso 200 Oap, u 3arem mo Tpybomposony 44
NMoNaéTCsi HAa BTOPOW CHUHTE3 aMMHaKa, MPEACTABISIOMUNA COOON pPerUKIOBbI CUHTE3 45
aMMHaKa, TakXKe MPeNyCMaTPUBAOLINI MOAOrpeBaTelb ra3a, KOHBEpTEp aMMHakKa (MHOKECTBO
CJIOEB KaTaJIN3aToOpa C MPOMEXYTOUHBIM OXJIAKACHUEM ras3a), OXJIAJAUTENb ra3a, KOHISHCALUIO
aMMuaka M oOTAeneHue aMmuaka. IIpu 5TOM pELMKIOBOM CHHTE3€ aMMHUaka IPOUCXOAUT
JOTIOJIHUTENbHBIA CHHTE3 aMMHaka MpH 0oJiee BBICOKOM ypoBHE namieHus. M3 oboux BHIOB
cuHTe3a 15, 45 aMMuaka mocinefnHui B Ka4ecTBE MPOIYKTa OTBOAMTCS IO TpyOomposoaam 46 u
47, COOTBETCTBEHHO.

JInsi U3MEHEeHUs1 COOTHOILIEHHS] MEXKAY BOAOPOJOM U a30TOM B CTOPOHY 3 : 1, IOCKONBKY
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noctymnarmomas rno TpyodompoBoay 39 cMech CHHTe3-ra3a CHEPKUT H30BITOK BOJOPOAA,
JOTIOJIHUTEIbHBIN a30T MOXKET OBITh BBEAEH B CBEKUH a3 MO OTBETBICHHIO 57, OTXOAALIEMY OT
TpybomnpoBona 14 mepen nmepBbIM cuHTe30M 15 ammmaka, npencrasisiromium coboit OT cunTes
ammuaka. OcraTouHblil a30T U3 TpyOomposoaa 14 mocrymaer B TpyOomnpoBoa 44 B TOUKE BBILIE
[0 XOJy TIOTOKa OT BTOPOTO CHHTE3a aMMHAaKa, MPECTABISIOIIEro cOO0H PEMKIOBBIA CHHTE3
ammuaka. llocne peuuknoBoro cuHre3a 45 aMMuaka NOCJHEIHUH OTBOAUTCS B KadyeCTBE
npoaykra 1o Tpyoonposoay 47. C Tem, 4ToObl HHEPTHBIE NIPU CUHTE3€ aMMHAaKa METaH U aproH,
a TaKke MpH HeOOXOAMMOCTH IeJIui, He HAKAIIMBAINCH B PELUPKYJIHUPYIOLIEM ra3e, 4acTh Iasa,
M3BECTHAsI KaK MPOIYBOYHBIN ra3, OTBOIUTCA MO TpydompoBoay 53 mocie cuHTesa 45 u nepen
BBEICHUEM CBEXEro rasa. B 1Lensix KOMIeHCaluu MaJeHMsl NABJICHUs B KOHTYpE CHHTE3a
ra3OByK0 CMECb MOJAKOT B CIEAYIOIIMH KOMIpPECCOp WIM Ha CIEAYIOLYKH CTyNeHb 55
KOMIIpeccopa mo TpyoornpoBoay 54, rae ee JOBOAAT OO MOBBILIEHHOTO AABICHHS, TPeOyeMoro
IUISL peaKLUy, B 3aTeM 1o TpyOomnposoaam 56, 44, a mocie NpUMELINBaHNS CBEXKEro ra3a 1 a3oTa
u3 TpyOompoBona 14, momarT Ha PELUKIOBBIA CHHTe3 45 aMMuaka, B pe3yJbTaTe 4ero He
POpPearnpoBaBIINE UCXOAHbIE MAaTEPHAIBI PELUPKYJIUPYIOT U CHOBA MOTYT OBITH MCIIOJIb30BAHbI
JUIsl PEaKLMU B PEAKTOPE CUHTE3a AMMHAKA.

Beime yxe ObUIO CKa3aHO, YTO TOJNBKO OTBETBJIEHHAS IEPBas 4acTh MOTOKA CMECH M3
MPUPOJHOrO ra3a U BOASHOIO Mapa HAIpPaBJsieTCs 10 OTBETBJICHUIO 32 B MEPBUYHYIO YCTAHOBKY
pudopmunra. Bropas 4acTh moToka Tociie OTBETBJICHHs 4epe3 TpyOomposoa 48 mocTymaer B
YCTAHOBKY 49 aBTOTEpMUYECKOrO pr(OPMUHTa, B KOTOPYIO BBOAUTCS KHUCIOPOA MOCPEACTBOM
OTBETBIEHHOW OT TpyOompoBoma 19 wactm 19a mortoka. ABTOoTepMUUECKHH pPUGOPMUHT
NpeAcTaBisieT coO0l KOMOWHAIMIO U3 MApOBOro pupOPMHUHTa M MAPLUAIBHOTO OKUCIEHHS IS
ontumuzanyu Krg. IIpm 3TOM pupOpPMUHTY MOKET MOABEPraThbCsl YIIIEBOAOPOA, HANpHUMED,
npupoasslii raz. OdbvenuHeHne NapoBoro puGOPMUHTa € TAPLUATBHBIM OKHCIECHHEM AOTIOHSIET
NPEUMYIIECTBO OKHUCJICHHUS, B PE3YJIbTaTe KOTOPOro OOECreuuBaeTCs TEIJIoBas JHEPrusi, ¢
NPEUMYIIECTBOM TapoBOro puOpMHUHra, KOTOPOE MPHUBOAUT K Oo0Jiee BBICOKOMY BBIXOAY
BOJIOpOZA. 31ech HEOOXOIMMO TOYHO J03MPOBATh BBEACHUE BO3yXa M BOISHOro napa. Torma B
BBIXOAsIIENH U3 ycTaHOBKH 49 aBToTepmudeckoro pudopmuara mno tpydomposoay S50 ceipoi
CMECH CHHTE3-Ta3a COAEPIKUTCS MPUOTU3UTENBHO TaKOe JK€ KOJHYECTBO OCTATOYHOIO METaHa,
YTO W B CMECH CHHTE3-ra3a, BBIXOASAIIEH W3 BTOPUYHOH yctaHoBKH 20 pudopMHHra TO
TpybompoBoxy 35. Ob6a 3THUX Ta3oBBIX IMOTOKA Hanboyiee ONTHUMAJIBHO OOBEAMHUTH B TOYKE
oTBeTBIeHHA 51 mocie cekuu oxynaxaeHust u 10 koHsepcun CO, 3aTeM 0ObeAMHEHHBIN MMOTOK
CUHTe3-Ta3a MoxeT ObITh BBeAéH B KOoHBepTep 36 CO. CienmoareipHO, Tociie OObeIUHEHUS
00OBeIMHEHHBIN TIOTOK CHHTE3-Ta3a 13 Tpyoonpoeoaos 50 u 35 moxker oOpadaThIBaThCS Aaiblie

COBMECTHO M HaKOHEIl MOKET OBbITh MIOAAH AJISl IPOBENEHHsI CHHTe3a 15, 45 aMmMuaka.
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Takum 006pazoM 0coOEHHOCTh crocoda COrIacHO M300PETEHUIO 3aKIF0YAETCS B TOM, YTO
MOTOK TEXHOJIOTUYECKOTO Ias3a, T.€. CMeChb U3 IPUPOJHOrO ra3a U BOJASHOIO Mapa, AEJTUTCS Ha
JB€ 4acTU IMOTOKAa, W3 KOTOPbIX OJHA YacTb IMOTOKAa HAaIMpaBisieTcs MO OTBETBJIEHUIO 32 B
NEPBUYHYIO YCTaHOBKY 33 puOpMHUHTa ANl OCYIIECTBJICHUS pUGOPMHUHTA, a BTOpas 4acTb
MOTOKA MNOJAa€TCsl MO BTOPOMY OTBETBICHHID 48 B yCTaHOBKY 49 aBTOTEpPMHYECKOIO
pudopmuHra Ui OCyIecTBieHUs puOpMHUHra, NpUUEM o0e YacTH IOTOKA 3aTeM CHOBA
OOBENUHSIOT TIOCJIE COOTBETCTBYIOLIEH cTaanu pugoOpMHUHra BO3JIe OTBETBJIEHUs 51 W mocie
3TOTO COBMECTHO 00pabaThIBalOT B XOJ€ JaJIbHEHIIEro mporecca.

Jlpyroe mpeumymecTBo Crnocoda COrjiaCHO M300PETEeHHI0 COCTOUT B TOM, YTO KUIKUN
a30T W3 ycTaHoBKM 10 pasnesneHusi BO3Ayxa AOBOJAUTCS JO JABJIEHHS KOHEYHOIO CHUHTE3a,
Harpumep, okosio 200 Oap (rpw 3aMETHO MEHBIIEM MOTPEONEHHH SHEPTUH 0 CPABHEHHUIO CO
C)KaTUeM Tra3000pa3HOro asoTa 0 TOTO JK€ NABJIEHHUS) U 3aTeM IOCTymaeT no Tpydomnposoay 14
B 0o0xox kommpeccopa 40 CHHTE3-ra3a U CMELIMBAETCS CO CBEXKHUM Ta3oM, MPOTEKAOIIUM IO
TpyOompoBony 44 K pEHUKJIOBOMY CHHTE3y 45 aMMMaka, B pPe3yJlbTaTe Yero CHIDKAETCS
Harpyska Ha KOMIIpeccop CHHTe3-rasza. llpu 3ToM mnpeaBapuTeIbHO YTUIM3UPYETCS TEIUIO
CBEPXKPUTHUYECKOIO a30Ta.

Hwxe moppoOHee MOSICHSETCS CO CCBUIKOW Ha (ur. 2 BTOPOW BO3MOIKHBIM MpUMED
BBITIOJIHEHHUsI HacTosimero musoopereHus. HMzoOpakeHue mnpencrasisieT coOOW yHPOIEHHYIO
MOTOYHYK) CXEMY COIJIJaCHO BTOPOMY ajibTEPHATUBHOMY BapHaHTy MpPUBEAEHHONH B KauecTBe
NpUMepa YCTAaHOBKH COTJIACHO HM300pETEeHHIO Uil MPOM3BOACTBA amMMHaka. CoriacHo 3Tomy
BApUAHTy CHHTE3 aMMHUaKa MPOBOJUTCS TOJbKO IPU OJAHOM YPOBHE AaBieHus. bonbluas dacTh
CXEMbI YCTAHOBKH COBIAJIAET C IPUMEPOM BBITIOJTHEHUS], OIIMCAHHBIM paHee ¢ TOMOIIbio ¢ur. 1.

B u300paxkénHoM Ha ¢ur. 2 BapuaHTe YCTAaHOBKH €€ 00o3Ha4eHHbIe no3uimsivu 10 — 50
KOMIIOHEHTBI, KOTOPBIE BBIIIE YKe OOBACHSIIUCH CO CChIIKON Ha (Ur. 1, MPUCYTCTBYIOT B TOM K€
BUZE, CJIIEAOBATENbHO X (PYHKIUS MIOBTOPHO OIMMCHIBATBHCS HE OyzeT, a OyAyT chenaHa CChLUIKa
Ha MOsiICHeHus K ¢ur. 1.

IToka comepskaHue BOABI B CBEXEM Tra3e COXPAHSIETCS CIHIIKOM BBICOKMM (BOza
JEaKTUBUPYET KATAJIN3aTOP B KOHBEPTEPE aMMHAaKa), MOCHE KaXKIOTO MOBBIIEHUS JaBIICHHS
BOJAY OTAENSAIOT, KaK 3TO, HampuMep, IMOKa3aHO IOCPEACTBOM YCTpOHCTBA 42. JTO MOMKET
NIPOM3BOUTECS KaK MyTEM KOHAEHCAIMH, TaK M JIIOOBIM APYTHUM, M3BECTHBIM CHELHAJHCTY
cnocodom. Ha mocnenneit ctynenu 43 kommpeccopa CBEXUN ra3 KOMIPUMHPYIOT 0 IaBJICHUS
CUHTe3a, Hampumep, 10 okosio 200 Oap, u 3ateM ero mo TpybompoBoay 44 TONAKOT Ha
pPEeLUUKIIOBBI CcHHTE3 45 ammuaka, e W NPOUCXOAUT CHUHTE3 aMmmuaka. llockonbky B
nocTymnarmoIeld mo TpydomnpoBoay 52 CMeCH CHHTE3-Ta3a COAEpIKHTCS H30BITOK BOAOPOIA, B

Hensix obecreueHus TpeOyeMoro i PeakuH CTEXHOMETPUYECKOTO COOTHOLICHHS MEKAY
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BOJOPOAOM M a30TOM, PaBHOrO 3 : 1, B ra3oByl0 CMeCh Mepe]] PELHUKIOBBIM CHUHTE30M 45
aMMHaKa BBOAAT TOCTymaromuil mno TtpybompoBony 14 nomonHuTenbHBIH a30T. s storo
TPaHCIIOPTHPYIOLINI a30T Tpydomposox 14 oTkpeiBaercst B Tpydomnposon 44, mepemernaromuii
cMech cuHTe3-rasa. llocne pennkiaoBoro cuHresa 45 aMMuaka MOCAEAHUN B Ka4e€CTBE MPOAYKTa
oTBOAUTCS TO Tpybomposony 47. Jlns Toro, yToObl MHEPTHBIE MPU CUHTE3€ aMMHAKa METaH U
aproH, a TaKXke NMPH HEOOXOOUMOCTH TejHi, He HAKAIUTUBAINCH B PELMPKYJIHPYIOIEM Trase,
4acTb ra3a — TaK HA3bIBAEMBIN NMPOAYBOYHBIM ra3 — IOCHE CHHTe3a 45 U mepel BBEICHUEM
CBEXKETO rasa OTBOAHUTCA MO Tpybomposoay 53. st KOMIEHCAMN IOTEPh ABJICHUS B KOHTYpe
CHHTE3a ra30BYI0 CMeCh MOJAIOT TO TPyOOmpoBoAy 54 B NOMOJHUTETBHBIA KOMIIPECCOP UITU Ha
JONOJIHUTENBHYIO CTyIEeHb 55 Kommpeccopa, rae €€ AOBOAAT A0 MNOBBIIIEHHOIO NaBJICHMUS,
TpebyeMoro IJIsi peakiyu, W 3aTeM MOJAI0T MO BO3BPATHBIM TpyOompoBomam 56, 44 u mocie
BBENIEHUSI CBEXKEro rasa U asoTa w3 TpyOompoBoaa 14 monmaroT Ha PEUUKIOBBIA CHUHTE3 45
aMMHaKa, B pe3yJbTaTe Yero He MpOpearrpoBaBLINE HCXOAHbIE MaTepHalbl MOTYT OBITh
PELUPKYJIUPOBAHBI U MOTYT CHOBA MCHOJIb30BATHCS NPU PEAKLIUU B PEAKTOPE CUHTE3a aMMUAKA.
Brime yxe ykasplBajaoCh, 4YTO TOJBKO OTBETBJAEHHAs IepBas 4YacTb MOTOKA CMECH W3
NPUPOAHOTO Ta3a W BOISHOIO Iapa HAIMPAaBISETCs B NMEPBUYHYIO YCTAHOBKY pHUPOPMHUHTra 1O
otrBeTBIeHNIO 32. Ilocne OTBETBIIEHUST BTOpasi 4acTh MOTOKA MOAaércs mo Tpydomposoay 48 B
yCTAHOBKY 49 aBTOTEPMHYECKOTO PHU(POPMHHIA, B KOTOPYIO MONAETCS KUCIOPOJ MOCPEACTBOM
OTBETBIEHHOH OT TpyOomposona 19 wactu motoka. ChIpasi cMeCh CHHTE3-Ta3a, BBIXOAALIAS U3

ycraHoBKH 49  aBToTepmuueckoro pudopmuHra 1o TpybompoBoxmy S50,  comepiKuT

)
NPUOIU3UTENBHO TO XK€ KOJIMYECTBO OCTATOYHOTO METAHA, YTO U CMECh CHHTE3-T'a3a, BBIXOIAIIAs
u3 BTOpU4YHOH ycraHoBkH 20 pudopmmura mo tpybomposoxny 35. OOa ra3oBbIX IOTOKa
00OBeUHAIOT HanboJee ONTHUMABHO IMOCHEe OXJKJaroImed cekuun u nepen koneepcued CO
BO3JIe TOUKU 51 OTBETBIEHUS, 3aTeM OOBEAMHEHHBIH MOTOK CHHTE3-Ta3a MOXKET ObITh MOJAH B
koHBepTep 36 CO. Takum obpaszom, nocne oObennHEHHsT OOBEIMHEHHBIA TIOTOK CHHTE3-Ta3a U3
TpybomnpoBonoB 50 u 35 mMokeT 0OpadaThIBaThCS Aajie€é COBMECTHO U B 3aKJIIOUEHHUE MOCTYIAeT
Ha PELMKJIOBBINA CUHTE3 45 aMMHaKa.

OcobeHHOCTh  croco0a  COTVIACHO — HM300PETEHHIO  3aKJII0YaeTcsi B TOM,  4YTO

>
TEXHOJIOTUYECKUN MOTOK, T.€. CMEChb M3 MPUPOJHOrO rasa M BOASHOIO Mapa, AEJIUTCS Ha ABE
YacTH MMOTOKA, U3 KOTOPBIX OJIHA YaCTh MOTOKA MONAETCS U OCYIIECTBICHUsS PUPOPMHUHTA B
NEPBUYHYIO YCTAHOBKY pU(OPMHUHTA U 3aTEM BO BTOPHUHYIO YCTAHOBKY PU(OPMHUHTA, & APYTYIO
9acThb IMOTOKA 110 BTOPOMY OTBETBIEHHIO 48 MONAIOT AN OCYINECTBJICHUS PUPOPMHUHTa B
ycTaHOBKY 49 aBTOTepMHUYECKOro puopMHHra, NpPH 3TOM 00€ YacTH TOTOKa TOCHe

COOTBETCTBYIOIIEH cTaanu pUPOPMHUHTA CHOBA OOBENUHSIOTCS BO3JIe OTBETBIEHHUs 51 U 3aTeM

COBMECTHO 00pabaThIBAIOTCS B XOA€ AATbHEHIIETO MpoLecca.
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Jlpyroe npenmyImecTBo crnocoda COriIacHO M300PETEHHI0 COCTOUT B TOM, YTO JABJICHHUE
JKAJKOrO a30Ta U3 ycTaHOBKHU 10 paspeneHHst BO3AyXa AOBOJAT IO AABJIEHUS OKOHYATENBHOTO
CHHTE32a, COCTABJIIIOLIET0, HarpuMep, okosio 200 6ap (rmpH 3aMEeTHO MEHBIINX 3aTPaTax SHEPTHH
10 CPABHEHUIO CO CXKaTHEM ra3000pa3HOro a30Ta A0 TOTO )K€ JIABJICHHs), U 3aT€M €ro MOAAI0T 110
Tpybomnposony 14 B obOxon xommpeccopa 40 CHHTE3-ra3a W CMEIIHNBAIOT CO CBEXHM Ta3oM,
nocTynaromuM 1o Tpydomposoay 44, Ha peuukyioBeld cuHTe3 45 ammuaka. [Ipu sTOoM
MIPEABAPUTENIBHO YTHIIU3UPYETCS XOJIOA CBEPXKPUTHYECKOTO a30Ta.

Ilepeuyens no3unuii:

10 YCTaHOBKA Pa3NIeIeHUs1 BO3AYXA

11 TpyOONpPOBOX MOAAYH a30Ta (BKUIIKOTO)
12 HAacoC MOJa4u a3ora

13 MOJOTPEB a30Ta

14 TpyOONpoBOA NOAa4H a30Ta (ra3000pa3zHoro)

15 «onunomnpoxoaneid» win OT cuHTE3 aMmMaka, COIAEpKAaIM TMOJOTPEBaTeNb Tasa,
KOHBEpTEp aMMHaka (MpH HEOOXOAWMOCTH MHOXECTBA CJIOEB KaTaau3aTopa ¢
MPOMEKYTOUHBIM OXJIAKICHUEM Tras3a), OXJaguTeslb ra3a, KOHACHCAMI0 aMMHAKa U
OTleJIeHHe aMMHUaKa

16 TpyOOIPOBO MOAAYH KHCIOPOaa (FKUAKOTO)

17 HACOC MOJAa4n KUCIOPOIa

18 HCTIAPUTENDb KUCIOPOAa

19 TPyOOTPOBOA MOAYH KUCIOpoAa (ra3000pa3Horo)

19a  yacTh moTOKa KHCIOpoaa (Tra3000pa3HOTro)

20 BTOPUYHAS YCTAHOBKA pU(OPMHUHTa

21 KOMIIPECCOP TEXHOJOTHYECKOrO BO3AyXa

22 TpyOOIPOBO AJISt TEXHOJIOTUYECKOTO BO3AyXa
23 MIOJOTPEB TEXHOJIOINYECKOrO BO3AyXa

24 TpyOOIPOBO AJISt TEXHOJIOTUYECKOTO BO3AyXa
25 KOMIIPECCOP MPUPOTHOTO rasa

26 TpyOOIPOBOX AJISt MPUPOTHOTO ras3a

27 MOJIOTPEB MPUPOTHOTO ra3a nepen odeccepuBaHUEM
28 yCTPONCTBO 0OeCccCepruBaHHUS

29 TpyOOIPOBOX AJISt MPUPOTHOTO ras3a

30 MIOJOTPEB CMECH U3 NIPUPOAHOTrO ra3a U BOASHOTO Iapa
31 TpyOOIPOBO AJISt MPUPOTHOTO ra3a/BOIASHOTO Mapa

32 OTBETBIIEHHUE IJIST YaCTHU IOTOKA



33
34

35

36
37
38
39
40
41
42
43
44
45

46
47
48
49
50
51

53
54
55
56
57
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NepBUYHAsL yCTAHOBKA PUGPOPMHIHTA

TpyOOIPOBOA AJIsl YACTUYHO MOABEPTHYTOro pUGOPMHUHTY CHHTE3-Ta3a HIKE IO XOIY
MOTOKA OT MEePBUYHON YCTAaHOBKH pr(opMUHTa

TpyOONPOBOA MAJIsl CHIPOTO CHHTE3-Ta3a MOCJIE CEKIMH OXJIAKISHHS HUXKE IO XOAY
NOTOKA OT BTOPUYHOH YCTAaHOBKH pU(POPMHUHTA

koneeptep CO

ycraHoBKa ourcTku ot CO;

YCTPONCTBO METAHU3ALIUU

TpyOOIPOBOJ CBEXKETO Trasa

nepBasi CTYIEeHb CKaTUSI KOMIIPECCOpa CHHTE3-Ta3a

BTOpasi CTYIIEHb CXKaTHsI KOMITPeCcopa CUHTe3-ra3a

YCTPONCTBO OTHEJEHUS BOABI

JOTIOJTHUTEJIbHAS CTYTIEHB(H) KOMITpeccopa

TPyOONpOBOX

PELMKIIOBBIH CHHTE3 aMMHAaKa, BKIFOUAIOLIUI B ceds mogorpeBareib ra3a, KOHBEpTEp
aMMHaka (MHOXECTBO CJIOEB KaTaJN3aTopa C MPOMEKYTOUHBIM OXJIAXKIEHHEM rasa),
OXJIAZINTENh ra3a, KOHACHCAINIO aMMHUaKa 1 OTJIeJIeHIEe aMMHUaKa

TpyOOIPOBOA AJISt aMMHaKa (SKUAKOTO)

TpyOOIPOBOA AJISt aMMHaKa (SKUAKOTO)

TpyOOIPOBO AJIst BTOPOI YaCTH MOTOKA

YCTAHOBKA aBTOTEPMHUYECKOTO pUPOPMHIHTA

TpyOOIPOBOA AJISt CHIPOTO CUHTE3-Ta3a

o0BeIMHEHNE CBHIPOTO CHUHTE3-Tra3a HIDKE MO XOAY MOTOKA OT BTOPHUYHON YCTaHOBKHU
pudopMHHTa U YCTAHOBKH aBTOTEPMUYECKOTO pUPOPMHIHTA

TpyOOIpPOBOA AJISt MPOIYBOYHOTO ra3a

BO3BPATHBINA TPyOOTIPOBOA

PELUPKYISITHOHHBIA KOMITpECCOp (CTYIEHb)

BO3BPATHBINA TPyOOTIPOBOA

OTBCTBJICHHUEC IOJIA a30Ta
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DOOPMVIJIA U30BPETEHHMA

1. Crocob nonydyeHus 1 o6paboOTKH CMeCH CUHTE3-Ta3a Ui MPOM3BOJACTBA aMMHAKa, B
KOTOPOM COZAEPIKALIYIO YIJIEBOAOPOABI M BOASHOM Map MMoAaBaeMyI0 ra30BYI0 CMECh € TIOMOIIBIO
KHCJIOPO/a TMPEBPAINAIOT B yCTAHOBKE (49) aBTOTEpMUYECKOro pH(OPMUHTA B CHIPYIO CMECh
CHHTE3-Ta3a, KOTOPYIO MOJA0T Ha TIO MeHbLIeH Mepe onuH cuHtes (15, 45) aMMmuaka, mpu 5ToM
TONBKO 4acTh (48) moToka momaBaeMOW Tra30BOW CMECH TOJAalOT B YCTaHOBKY (49)
aBTOTEPMUYECKOTO pUPOPMHHTA, a APYryH 4YacTh (32) MOTOKa MOAAaBaeMOM Ta30BOM cMecH
NOJAIOT B TEPBUYHYIO YCTaHOBKY (33) pudopmuHra, mpu 3TOM IMOJYYEHHYIO B IEPBHYHOU
yCTaHOBKe pu(OpMUHTa Tra3oByI0 CMeCh Takxke momaroT Ha cuHTe3 (15, 45) ammmaka,
OTJIMYAKOIIUNACA TeM, 4YTO cMechb (44) CHHTe3-ra3a IOBOISAT JO MOBBIIIEHHOTO MJaBJICHUS,
COOTBETCTBYIOLIETO MABJICHUIO CHHTE3a aMMHAaKa, U TOJIBKO TIOCJE YBEJIWYECHUS NABIIEHHS B
CMeChb CHHTE3-T'a3a BBOIST JOMOJHHUTENBHBIA a30T U3 [0 MEHbIIEH Mepe OJHOro TpyOomposoaa
(14, 57) no Toro, Kak CMeCh CHHTE3-Ta3a MOCTYIHT HA OJHO- WJM MHOTOCTYIIEHYAThIH CHHTE3
aMMHaKa.

2. Crnoco0 o 1. 1, OTIMYAIOLINIICS T€M, YTO Ta30BYIO0 CMECh, MOJYUYEHHYIO B IIEPBUYHOMN
ycraHoBke (33) pudopmuHra, 3aTeM MOAAT BO BTOPUYHYIO YCTaHOBKY (20) pudopmuHra.

3. Cnoco0 mo 1. 1 uau 2, OTAUYAIOIIMIACS TEM, YTO AOIOJIHUTEIbHBINA a30T BBOIST B BUIE
CBE)KETO Tra3a CHapy>KU YCTAHOBKH, a HE B BUJIE PELIMPKYIUPYIOIIETrO rasa.

4. Cnocod mo mobomMy w3 TYHKTOB 1-3, OTHMYAIOIMUIACS TEM, YTO BBOJIST
JOTIOJHUTEIbHBIM a30T € YUCTOTON Mo MeHbluel mepe 60%, MPeAnOYTUTENBHO MO MEHbLIEH
mepe 80%, mpeanouTHTENpHO NO MeHblueld Mepe 90%, 0cobo MpenrnouTUTENHHO MO MEHbLIEH
Mmepe 95%.

5. Cnoco0 mo m000My M3 MYHKTOB 1-4, OTIMYAIOIIMICSA TEM, YTO MEpBYIO 4acTb (32)
MIOTOKA, KOTOPYIO MOAAIOT B MEPBUYHYIO YCTAaHOBKY (33) pudopmuHra u npu HeOOXOAUMOCTH
3aTeM BO BTOPHUHYI ycTaHOBKY (20) pudopmuHra, OTBeTBISIIOT OT Tpybomposoma (31),
NePEMEINAIOIIEero ra30BYI0 CMECh, COAEPIKAINYIO YITIEBOAOPOAB! U BOASHON Map, a OCTABLIYIOCS
yacTh (48) moTOKa STOHW Ta30BOM CMECH MOAAIOT B YCTaHOBKY (49) aBTOTEPMHUYECKOTO
pudopmuHra.

6. Cnoco6 mo mmobomy u3 mMyHKTOB 1-5, oTimvaromuiics Tem, 4to cuHTe3 (15, 45)
aMMHaKa BKIIFOYaeT B cedsl MOJOrpeB rasa mepen peakuueil B KOHBEPTEPE aMMHaKa, a TaKkKe
NocIenyrliee OXJIAKACHNE Ta3a, KOHISHCALNIO aMMIAaKa U OTIEIeHHE aMMHUaKa.

7. Cniocob mo 1. 6, OTJIMYAOLINICA TEM, YTO CHHTE3 aMMHaKa MPOBOISIT B KOHBEPTEPE
aMMHaKa C MHOXECTBOM CJIO€B KaTajlu3aTropa, NMPU STOM NPEAYCMOTPEHO MPOMENKYTOUHOE
OXJIAKJIEHHUE rasa.

8. Cmocob mo nmroboMy M3 MyHKTOB 2-7, OTJIMYAOMIMICS TeM, 4TO OOpaOOTaHHBIN B
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ycraHoBke (49) aBToTepMuueckoro pudopmunra motok (50) chlporo CHHTE3-Taza |
oOpaboTaHHBI BO BTOpHYHOH yctaHoBke (20) pudopmuHra morok (35) CbIporo CHHTE3-Trasa
OOBENUHSIOT U 3aTEM MPOBOIST COBMECTHYIO OOpabOTKY 3THX ra3oBbIX MOTOKOB IO TOTO, Kak
oHu OynyT nmomaHel Ha cunTe3 (15, 45) ammuaka.

9. Crmoco® mo m. 8, OTIMYAIOUIUICS TeM, YTO COBMECTHas oOpalOTKa 3THUX T'a30BBIX
MIOTOKOB BKJIFOUAET MO MEHBLIEH Mepe OIHY CTaaHI0, Ha KOTOPOH OCYIIECTBISIFOT KOHBEPCHIO
(36) CO w/nnu npombiBky (37) ot CO; w/unn Metarnzauuio (38).

10. Crioco6 mo 1. 8 i 9, OTIUYAIOIIUICS TeM, YTO TIOTOK 0OpabOTaHHOTO CHHTE3-Ta3a
MOMNAIOT B MO MeEHbIIel Mepe oauH kommpeccop (40, 41) cuHTes-ra3a, rae ero C:KUMAT 0
MOBBIIIEHHOTO JIaBJICHUS p1, OOJiee BBHICOKOTO, Ye€M HAudajJbHOE AABIIEHHE, W 3aTeM MOAAlT Ha
nepBbiii cuHTe3 (15) aMMuaka, TPEANIOYTUTENIFHO BKIIOYAOIUN B ce0sl moporpesareib rasa,
KOHBEPTEp AaMMHaka, TMpPH HEOOXOIUMOCTH C MHOXKECTBOM CJIOEB Karajau3aropa H
NIPOMEKYTOUHBIM OXJIUKICHHEM rasa, OXJaIuTeNb ra3a, KOHIEHCALUI0 aMMHAKa M OTAEJICHUE
aMMHaKa, PU 3TOM BBIXOJIIYIO Mocie chHTe3a (15) aMmMmuaka razoByl0 CMeCh MPOAYKTA 3aTeM
C)KMMAIOT MOCPENCTBOM TI0 MEHbLIEH Mepe OIHOW IOMOJIHUTENbHOU cTyrneHH (43) ckaTust 1o
JaBJieHUs1 P2, Ooyiee BBICOKOTO, YeM MAABICHHE p1, W 3aTeM, Tocie J00aBleHUs a30Ta H3
Tpybomnposona (14), 3ToT ra3oBblil NOTOK (44) MOAAOT HAa BTOPOH CHHTE3 (45) aMMuaka, Takxke
NPEANOYTUTENBHO BKJIOYAOIUNA B ce0sl momorpeBareib ra3a, KOHBEPTEp aMMHaka, IpU
HEOOXOIMMOCTH C MHOXKECTBOM CJIOEB KaTaJIM3aTopa U MPOMEKYTOUHBIM OXJIAKICHHEM TIasa,
OXJIAZINTENh ra3a, KOHACHCAIMIO aMMHAKa U OT/IeJIEHHEe aMMHUaKa.

11. Cnoco6 mo modomMy u3 myHKTOB 1-10, OTIMYAIOIUICS TEM, YTO MOMOJHUTEIHHO
BBEIEHHBIN a30T MMoJIy4aroT B ycraHoBke (10) pasneneHus Bo3ayxa.

12. Croco® mo m. 11, OTIMYAIOIUNCA T€M, YTO JOMOJHHUTENLHO BBEAEHHBIH a30T U3
ycraHoBkH (10) pasmeneHuss BO3nyxa IOBOIST MOCPEACTBOM IO MEHBIIEH Mepe OJHOTO
KoMIpeccopa nin Hacoca (12) 1o maBneHus, MpeayCMOTPEHHOTO JUIsl CHHTE3a aMMHUaKa, 1 3aTeM
no tpybonposoay (14) wmu (57) BBOIAT B ra30BYI0 CMECh HEMOCPENCTBEHHO BBILIE MO XOIY
NOTOKa OT CHHTe3a (45) aMMuaka WM, COOTBETCTBEHHO, BBILIE [0 XOIY MOTOKOB OT CHHTE30B
(15, 45) ammuaxa.

13. Cnoco6 no mobGoMy U3 MyHKTOB 2-12, OTAMYAIOIIUACS TEM, YTO KaK B YCTAHOBKY
(49) aBroTepmuueckoro puoOpMHHTa, TaK M BO BTOPUYHYIO YCTaHOBKY (20) pudopmmuHra
BBOJISIT KUCJIOPOJ, MOJTy4eHHbIH B ycraHoBKe (10) pasnenenus Bo3ayxa.

14. Crocob mo moboMy M3 NMYHKTOB 2-13, OTIIMUAIOIIMICA TEM, YTO BO BTOPUYHYIO
ycTtaHoBKY (20) pudopMuHra BBOIAT TEXHOJIOTHYECKUN BO3AYX, MPEABAPUTENBHO NOBEICHHBIH
KoMmnpeccopoM (21) 1o MOBBILIEHHOTO AaBJIEHUs, OoJiee BBICOKOTO, YeM Ha4aJIbHOE JaBJICHUE, U

MOJIOTPETHIN TI0 MEHBIIEH Mepe OTHUM TEIUIOOOMEHHUKOM (23).
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15. Cnoco6 mpou3BOACTBA aMMHUAKa, OTJIUYAIOIIMKICA TEM, YTO aMMHAK MOJYHYarT C
UCIIOJIb30BAHNEM CMECH CHUHTE3-Ta3a, MOJNydeHHOW u 0OpaboTaHHON ¢mOCOOOM MO JIIOOOMY U3
NyHKTOB 1-14.

16. Crioco® mpou3BOACTBA aMMHUAKa TIO M. 15, OTIMYAOIHIACS T€M, YTO TIOJYYar0T CMECh
CHUHTE3-rasza, COAEP KAy BOAOPOA M a30T mpu oTHowmeHud Hr @ N cBeilme 3, U K 3TOi
CBEPXCTEXHOMETPUUECKON CMECH CHHTE3-ra3a JOOABJISIOT NOTOJHHUTENBHBIH a30T MO0 Tocie
MO MEHBIIEH Mepe OOHOW CTyNeHHu cikaTusi kommnpeccopa (40, 41) cuntes-rasa, b0, eciii OHa
0 CYIIECTBY HAXOAMTCS NPU AABJICHUH CHHTE3-Ta3a, A0 BBOJA HA CHHTE3 aMMHaKa.

17. Crioco® mpou3BoACTBA aMMHaka 1o 1. 15 uin 16, OTJIMYArOIIUICS TeM, YTO B 3TOM
crioco0e CHHTEe3 aMMHAaKa OCYLIECTBIISIOT TOJBKO MPU OJJHOM YPOBHE JIaBJICHHUS.

18. Cocob mo 1. 15 mnm 16, OTIUYaOMUICs TeM, YTO CHHTE3 AMMHAKa OCYIIECTBIISIOT
NPU ABYX WK OOJiee YPOBHAX JABJICHUS.

19. VYcraHoBka 1y mojydeHuss U oOpabOTKHM CMECH CHHTE3-Ta3a Uil MPOH3BOJICTBA
aMMHaKa, MMpPH KOTOPOM COAEPIKAIIYI0 YIJIEBOAOPOABI M BOISHOW Map MOJABAEMYIO T'a30BYIO
CMeCh MPEBPAINAIOT OCPEICTBOM KHCIOPOAa B yCTaHOBKE (49) aBTOTEpMHUYECKOTO pr(opMUHTa
B CBIPYIO CMEChb CHHTE3-Ta3a, KOTOPYIO, IOCJE IOTOJIHUTENbHOW 00pabOTKH, MOAAT Ha IO
MeHObIel Mepe onuH cuHTe3 (15, 45) ammuaka, TPEANOYTHUTENBHO MJIi OCYIIECTBIICHUS
criocoba mo JoOOMy W3 MYHKTOB 1-14, oTiMYaromascs TeM, YTO OHA B JOMOJHEHHE K IO
MeHbIIEeH Mepe OIHOH yCcTaHOBKe (49) aBTOTEpMHUUECKOTO pU(OPMHUHTA CONEPKUT MO MEHbLIEH
Mepe, ONHY NEepPBUYHYIO YCTaHOBKY (33) pudopmMuHra, a Takke MO MEHbIIEH Mepe OIHY
BTOPUYHYIO YCTaHOBKY (20) pudopmMuHra, pacnojiOXKEHHYIO HIDKE IO XOAy IIOTOKa OT
nepBUYHOHN ycTaHOBKH (33) prudopmMuHra.

20. YcranoBka o m. 19, oTimyaromascsi TeM, 4ro ycraHoBka (49) aBTOTEpMHUYECKOTO
pudopmuHra u BrOpUYHas ycraHoBka (20) pudopmmHra pasMmemieHsl B CHCTEMax
TpyOOIPOBOZIOB, PACIIOJIOKEHHBIX MNApPAJUIENIbHO OPYr APYTYy, MPH 3TOM COOTBETCTBYIOLIHE
BBIMYCKHBIE TPYOONPOBOJABI YCTAHOBKH AaBTOTEPMHUECKOTO pH(POPMHUHTa H BTOPHYHOU
yCTaHOBKHU pU(OPMHUHTa BENYT B OOIIYIO CUCTEMY TPYOOIIPOBOAOB JJIsl CHHTE3-Ta3a.

21. Ycranoska no n. 19 nnm 20, oTnuyaromascs TeM, 4YTO OHA COAEP>KUT MO MEHbLIEH
mepe onuH koHBepTep (36) CO w/mnm mo MeHblueld Mepe OAHy YCTaHOBKY (37) MPOMBIBKH OT
CO; v/unu no MeHblIel Mepe OJHO YCTPOHcTBO (38) MeTaHM3aLMH, PACTIONOXKEHHbIE B OOIIeH
cucreMe TpyOONpPOBOIOB Ui CHUHTE3-Ta3a HIDKE IO XOAY TMOTOKAa OT YCTaHOBKH (49)
aBTOTEPMUYECKOTO pU(OPMHUHTa M BTOPUYHON ycTaHOBKH (20) prudopmuHra.

22. YcraHOBKa AJid MPOU3BOJCTBA aMMHAKa, COAEpIKallasl YCTAHOBKY JJIs MOJYYEHUs U
00paboTKU CMeCH CHHTe3-rasza Io JII0OOMY U3 MyHKTOB 19-21, oTnudaromascs Tem, 4TO OHa

JOTIOJTHUTEIFHO COAEPKUT TIO MEHbIIeH Mepe oaunH cuHTes (15, 45) aMmMuaka, B KaKIIOM Ciiydae
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MPEANOUTUTENBHO BKIIOYAIOLIMI MOAOrpeBaTeNb rasa, MO MEHblIell Mepe OJuUH KOHBepTep
aMMHaka C OJHUM WJIH MHOXECTBOM CJIOEB KaTalu3aTopa, INPH HEOOXOAUMOCTH C
MIPOMEKYTOUHBIM OXJIAKICHHEM ra3a, OXJaAUTeNb ra3a, KOHACHCALMI aMMHaKa U OTAEJICHHE
aMMUaKa, PacCIMOJIOKEHHBI HIDKE 1O XOAYy IOTOKAa OT YyCTaHOBKH (49) aBTOTEPMHYECKOTO
pudopmunra, mnepBuyHONW ycTaHOBKH (33) pudopmuHra M BTOpHYHOH ycTaHOBKH (20)

pudopmuHra.
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