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(57) YcranoBka u croco0 yIydIIeHHOTO pr(OPMHH-
ra TeKy4eu cpenpl, coiepkalleil yrieBogopoasl. Yka-
3aHHBIA CTTOCOO MPON3BOACTBA BKIIIOYAET CICIYIOIINE
9Tambl: J0OABICHNE TIEPBOTO KOJIMYIECTBA MMapa K TeX-
HOJIOTUYECKOMY TTOTOKY B IIEPBOIf TOUKE CMEIIEHUS C
MapoM ¢ TOJTYYEeHHEM '"TIepBOM MMOTOKOBOH cMecH" |
10/1a4a NEPBOM OTOKOBOM CMECH B IIPEIBAPUTENBHBIN
pudopmep. JlobaBieHne BTOPOro KOJIMYECTBA Tapa K
BBIXOJSIIIIEMY TIOTOKY W3 NPEABAPUTEIHHOTO prdop-
Mepa BO BTOPOH TOYKE CMEIIEHHMS C IIapOM C ITOIyde-
HUEM "BTOPOH MOTOKOBOH cMecH", ¢ TOCIETYIONTIM
OIJHAM MJIM HECKOJIBKUMH 3TanaMu pru(opMHHTa.
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O0xoaHoOI KaHAJ MpeABApUTEBLHOrO pudopmepa

Hacrosimee n3oOpeTeHne OTHOCHTCSI K YCTAHOBKE M CIOCOOY YIIy4IIEHHOTO

prdOpPMUHTa TEKYUIHX CPeJl, COAEPIKALIUX YIIIEBOIOPOIBI.
IIpeanochliku co3nanus n300peTreHust

Cbipbe B BHAE NPUPOJHOrO rasa WIM APYyrue TEKy4YMX Cpel, COAep KalluX
YIJIEBOJOPOABL, MCIOJB3YETCsl B KA4eCTBE HUCXOJHOM TOYKM IPU INPOU3BOACTBE
Pa3IUYHBbIX KOHEYHBIX NMPOAYKTOB, TAKMX KaK aMMHaK, BOAOPOA U METAHOJ, a TaKkKe

Oosee CIOKHBIX MPOIYKTOB.

Kak mnpaBuino, celpbe, Takoe Kak NPUPOAHBIA TIa3, MOXKET MOABEPraTbCs
pu(OPMHHTY C HCMOJB30BAHHUEM KATATUTHYECKHX TMPOLIECCOB B MPUCYTCTBHH Mapa
(«mapoBOi TpoIeCcC») W/MIIKM  JUOKCHAA yrjiepoJa B OJHOM WM HECKOJbKUX
pudopMepax ¢ TMOJYy4EeHHEM TEKYyYHUX Cpel, COAEpKAIlMX TaKHe BellecTBa Kak
MOHOOKCHJ YIJIepoJa, BOIOPOJ, BOJA, METaH W/WIM JIHUOKCHUI YIJepona, TaKxKe
W3BECTHOM KaK CHHTE3-Ta3 MM CHUHTeTH4YeCKuil ra3. CHUHTETHYEeCKHH ra3 MOKeT
HCIIOJIb30BAThCS B JaJIbHEHIIIEM MPU MPOU3BOJACTBE PA3JIMUHBIX KOHEUHBIX MPOIYKTOB,

B 3aBUCUMOCTH OT €ro cocCrasna.

B  ycraHoBkax  cHMHTE3a  3aUacTyHd  HEOOXOAMMO  TPEIOTBPATUTH
HarapooOpazoBanue B  pudopmepax. Omaum w3 cnocoboB  u3dexaThb
HarapooOpa3oBaHUs SBJIAETCS aauabaTUYeCKUN MpeaBapUTENbHBIA PUPOPMHHT, KOTTa
Jajee IO XOmy Tmpouecca OAuH pudopMep WM HECKOJIbKO  pU(pOPMEpOB
(YHKUMOHHUPYIOT mpH Oojiee CIOXKHBIX YCIOBHsAX. Kpome TOro, mpenBapHTENbHBIHI
pudopmep MoxkeT crocoOCTBOBATh MOBBIMIEHHOW pereHepauuu (HU3UYeCKOro Teria
ra3000pa3HbIX MPOAYKTOB FOPEHHSI W/ WM MPOLIEAIEro puGOPMUHT TEXHOJOTHIECKOTO
raza u3 pudopmepa (pudpopmepor). Tem He MeHee, B HEKOTOPBIX CIy4asiX
NPEANOYTUTENIbHO  UCTIONb30BaTh  (PU3UYECKOE TEIUI0 Ta3000pa3HbIX MPOAYKTOB
TOPEHUSl /WK MPOIIEAIEro pru(GOPMHUHT TEXHOJOTUYECKOTO Ta3a JUIsl APYTuX Lelei,
HaTpuMep, AJISl T€Hepaluuu mapa Al NPUMEHEHHs B MapOTypOMHHBIX MPHBOJAX B
YCTAaHOBKE TNPOU3BOJACTBA AaMMHMAKa, OTHOCSLICHCS K YCTAHOBKE MPOU3BOICTBA

MOYCBUHBI.



AcnexTbl H300peTeHust

B COOTBETCTBUHU C MEPBbIM ACIICKTOM HaCTOALIECIrO I/1306peTeHI/I$I
npeaoCTaBIsACTCA CUCTEMA, 06ecnqu/IBaI01ua;{ 60J'[b].[[y10 OKOHOMUYHOCTb U MCHBIIUC

3aTparhl.

B cooTBercTBMM CO  BTOpPBIM  aCHEKTOM  HACTOSIIEr0  H300peTeHus
IPENOCTABIIAETCS YCTAaHOBKA, obecrneunBaromas (QyHKIHOHUpPOBaHUE pupopmepa
(pudopmepos) mpu OoJiee CIOKHBIX YCIOBHUSIX, B OCHOBHOM, B OTHOIIEHHHU TEIUIOBOTO

MOTOKaA, B PE3YJIbTATE €TI0 CHMKAOTC O6I_III/Ie 3aTpaThl.

B coorBercTBMM €  TpPETbUM  acleKTOM  HACTOSIIEro  M300peTeHHs
IPENOCTABIACTCS ~ CHCTEMa,  OOeCNeuMBaIOIas  BO3MOXKHOCTb  OOOCHOBAaHHOTO
NPUMEHEHHs TPeIBAPUTENbHBIX  pUPOPMEPOB, KOTOpBIE, KaK TPABHIO, He
IPUMEHSIOTCA B YCTAHOBKaX NMPOM3BOACTBA AMMHUAKa, ¢ UCIOJB30BAHUEM IPUPOIHOTO

ra3a B Ka4€CTBEC CbIPbs.

B cootBercTBUM C YETBEPTHIM  ACIICKTOM  HACTOALIETO I/I306peTeHI/I$I
MpeaoCTaBJIIETCA CUCTEMA, O6CCI’IG‘II/IB3.}0H.13.H BO3MOJKHOCTb PECIICHUS HpO6JIeMHbIX

BOIIPOCOB, CBA3AHHBIX C Tpe6OBaHI/I$IMI/I IO UCITOJBb30BAHUIO TEILIA.
KpaTtkoe u3Jjio:keHune CymHoOCTH H300peTeHHSs

OTu W Jpyrue mnpeumylecTsa 00ECHEeuMBAOTCS YCTAHOBKOH, COIepKalieit

CICOAYOIIUE SJIEMEHTDBI:

- npeaBapUTENbHBIA  pudopMep, COAEpPKAINI BXOAHOE OTBEPCTHE W

BBIXO/IHOE OTBEPCTHE,
- pudopmep, coneprKaiuii BXOIHOE OTBEPCTHE H BBIXOJJHOE OTBEPCTHE,

- NEPBYIO TOUKY CMEIICHUs C MapoM Uit JOOABIEHHS IEPBOTO KOJIUYECTBA
napa K TEXHOJIOTHYECKOMY MOTOKY M BTOPYIO TOYKY CMELIEHHUs C Mapom

JJIA I[O6aBJ'IeHI/I$I BTOPOI'0 KOJIUYECCTBA IMapa K TEXHOJIOTNYECKOMY IMOTOKY,

- cucteMmy TpyO, MOJAIOIIYI0 TEXHOJOTHYECKHI MOTOK B MPEIBAPUTENbHBIH
pudopmep U oOeCneuMBAOINYID MPOXOKIACHHE TEKy4el Cpembl MEKIY
BBIXOIIHBIM OTBEPCTHEM TPEABAPUTEIBHOrO pudopmMepa U BXOIHBIM

oTBepcTHEM pudopmepa, u



IpH 3TOM IepBasi TOUYKA CMELIEHHUs C TApOM PAcIoOJIOKEHa MO X0y MmpoLecca A0
npefBapuUTeNbHOrO pudopMepa, a BTOpast TOYKA CMEIIEHHs C MapoM PacCHOJIOKEHa
MEXIy TMpeaBapuTeNbHbIM pudopmepom u  pudopmepom. Takas KOHCTPYKUIHUS
ofecrieunBaeT BO3MOXKHOCTb JOOABJIIEHUS] YaCTU Mapa K TEXHOJOTHYECKOMY ITOTOKY

Hocyie MPOXOXKASHUSI Yepe3 MPeABapUTENbHbIN pudopmep.

Korga uvacte mapa Takum 0Opa3oM NOCTymaeT B OOXOX INpPEABAPUTEIBHOIO
pudopmepa, TpOUCXOAUT U3MEHEHHE TPeOOBaHUI K MpenBapUTeIbHOMY prdopMepy, a
TaKke K ero (pyHKLHMOHAJIbHBIM HYacTsSM, TaKHM KaK KaTajlu3aTop, MO CPAaBHEHHIO C
BAPUAHTOM KOHCTPYKLIMH, KOT/Ia BCE KOJMYECTBO Mapa HEOOXOAUMOE B JAajbHEiIeM
ans mpoiuecca pudopMmuHra no0aBisieTcs A0 TOrO, KaK TEXHOJOTHYECKHH IOTOK
NOCTymaeT B mpeaBapuTenbHbli pudopmep. Takum oOpa3oM, MOXKHO MONYYHUTH
KOHCTPYKLUIO YCTAHOBKH, KOTOpasi 0ONafaeT psAOM HMPEUMYINECTB IO CPAaBHEHHIO C
TPaAMLIMOHHBIMH THUIIAMU KOHCTPYKLUH. OJHUM MNpPSMbIM NPEUMYLIECTBOM SIBIISIETCS
CHIDKEHHME 3aTpaT, Kak B JKOHOMHYECKOM OTHOLIEHWH, TaK U B OTHOLICHUH
SHepromnoTpedyeHns, Tak Kak TpeOyercss MeHbIlee KOJUYECTBO KaTalu3aTopa B
npeaBapuTeNbHOM pudopmepe 0e3  cHmwkeHus 3PHEKTHBHOCTH, HANpUMep, B
OTHOLIEHNH KOHBEPCHM BBICIIMX YIJIEBOAOPOAOB, YTO O0ECHEYMBAET BO3MOXKHOCTH

¢byHkUHOHMpOBaHUs pudopmepa (prudopmepoB) npu OoJiee CIOKHBIX YCIOBHUSIX.

B cootBeTcTBHM C HaCTOAIMM JOKYMEHTOM IIOAPa3yME€BACTCA, YTO TEPMHUH
«3aTpaTbl» UJIN «CTOUMOCTDB» MOKET OTHOCHUTBCSA HE TOJIBKO K IIPAMBIM 5KOHOMUYCCKUM
3arpataM, HO TaKXe U K DJHEpPromoTpeOJIeHHIO, a TaKkKe K TMOTPEONEeHHI0 IPyrux

pecypcoB, Hanpumep, K 3QPeKTUBHOCTH UCTIONB30BAHUSI MATEPUAJIOB U T.I.

TexHOMOTUYeCKUIT MOTOK MOXKET COAEP’KaTh HECKOJNbKO PA3IMYHBIX TEKYyUUX
cpen, BKJIOYasl pa3jIMYHbIC YIJIEBOJOPOAbl. B COOTBETCTBHMU CO MHOTMMH BapHaHTaMHU
OCYIIECTBJIEHHUS] U300PETEHHS] TEXHOJOTUYECKHUM MOTOKOM SIBJISIETCSI MPUPOIHBIN Tas3,

OJHaKO, TCXHOJOTHYECCKHUM ITOTOKOM MOXKET ABJIATBHCA OaXKE TAXKEIIasd Ha(bTa.

YcraHoBKa, copepikalasi MpeaBapuTeNbHbId pudopmep U pudpopMep MOXKeET
TAKXKE CONEepXKaThb YCTAHOBKM Jecyidbypu3anuu, pudopMepsl IPYyrux THUIIOB,
YCTaHOBKM KOHBEPCUM BOJASIHOTO ras3a, ycTaHoBKy yaaneHuss CO;, ycTaHOBKY
METaHAIUH, YCTAHOBKY OYMCTKH CHHTE3-Ta3a (HampuMep, YCTAaHOBKY aacopOnuH mpu

NEPEMEHHOM I[aBJ'IeHI/II/I), METJII0 CUHTE3a aMMHMaKa WUIH TETJII0 CHHTE3a METAaHOJIA.



VkazaHnHas YCTAaHOBKA MOKET UCIIOJIb30BATbCsA, HAIPUMED, AJIA TIOJYHYCHUA CUHTE3-rasa,
HalmpuMep, YCTaHOBKA AJid MOJIYUYCHUS aMMMAdKa MOXKET COACPIKATb WIIU MOXKET OBITh
CBSI3aHHOH C YCTaAaHOBKaMH [OJisi MPOU3BOACTBA MOUYCBUHbBI WU yCTaHOBKOfI JJIA
NpOU3BOACTBA ME€TAHOJIA, KOTOpass B CBOHO OYEPCAb MOKET COACPNKATH CCKIUIO

JUCTUIIIATUN METAaHOJIA.

B cooTtBercTBHH C HEKOTOPBIMH, 3a49aCTyH0 NPEANOYTHUTCIIbHBIMH, BapUaHTAMU

OCYLIECTBJIEHUs] M300pPETEHUS] YCTAHOBKA CONEPXKUT OJIWH  IPEIBAPUTENbHbINA

pudopmep.

YcTaHOBKa MOXKET COZIEPIKaTh MEPBOE TEMJIO0OMEHHOE YCTPOHCTBO, C TOMOIIBIO
KOTOPOT'O OCYILIECTBIISIETCS MPEABAPUTENbHOE HArpeBaHHE TEXHOJOTHMUYECKOrO MOTOKA,
NOCTYMAIOIIEro B NMPeABAPUTENbHBIN prdopMep. B 3TOM ciydae ¢ MOMOIIBIO CHCTEMBI
TpyO TEXHOJIOTMYECKHH TMOTOK MOXET IOAaBaThCs B MEPBOE TEIJIOOOMEHHOEe

yCTPOICTBO, a OTTYAa — B PEABAPUTENBHBIN pudopmep.

Taxke, B KkadecTBe aJbTEPHATHUBBI, YCTAHOBKA MOJXKET COJEp:KaTb BTOPOE
TerNIOOOMEHHOE ~ YCTPOWCTBO, € TOMOIIBKO  KOTOPOTO  OCYIIECTBISIETCSI
NpefBapUTENIbHOE HArpeBaHHWE TEXHOJOIMYEeCKOro IOTOKA, MOCTYMAOINero B
pudopmep, B 3TOM clydae € TOMOILIBI) CHCTEMbI TpPyO BBIXOISINUN TIOTOK H3
npefBapuTeNbHOrO  pudopMepa MOXKET IOAABaTBCSI BO BTOPOE TEIIOOOMEHHOE

YCTPONCTBO, a OTTyza — B prudopmep.

B 3aBucumoctm oOT 0OWed KOHCTPYKLMH YCTAHOBKH, a TakXe OT
NPEANOoJaraeMoro MpUMEHEeHHst Crocoda, KOJMYECTBO Mapa MOXKET BapbHPOBAThHCs. B
COOTBETCTBUH C HCKOTOPBIMHU BapHaHTaMH OCYIICCTBIICHUA I/I306peTeHI/I$I KOHCTPYKLUA
YCTAHOBKH Tpexrnonaraer nodasnenune npuOmmsuTenbHo 30% TEXHONIOTUYECKOro mapa
B MEPBOH TOUKE CMEIIEHHUs C MapoM W/wiu A00aBIEHHE OCTABLIETrOCsS KOJIMYECTBA

TEXHOJOTUYECKOI'O 11apa BO BTOpOI>'I TOYKE CMCIICHUS C ITIapOM.

YcTaHOBKa MOKET HMMETh KOHCTPYKLHIO, OOECIeUMBAIOIIYID BO3MOXKHOCTH
noOaBNeHUsI OTPENENICHHBIX YacTell TEeXHOJOTHYECKOro Mapa WM KOJIMYeCTB Tapa B
OTIPeICIECHHOM JIMAIa3OHe K TEXHOJOTUYECKOMY MMOTOKY B TIEPBOM H/WJIH BTOPOU TOUKE
CMEIIIeHHsI, MyTeM TOro, YTO CHUCTeMa TPyO, KJIamaHbl, MpeIBapUTENbHBIA pudopmep
w/umn  pudopmep (pudopmepbl) HMEIOT TakKue pasMepbl, 4YTOOBI 00ecrevYnBaTh

noOaBJieHHE OMpPEEIEHHOTO MEPBOrO KOJMYECTBA Mapa/BTOPOro KOJUUECTBa mapa 0es3



CO3/1aHUsI HEHY)KHBIX MTOTOKOB B CUCTeME. B COOTBETCTBHH C HEKOTOPBIMU BapHAHTAMHU
OCYIIECTBJICHUS] N300PETEHMsI B EPBOI TOYKE CMEMIEHHs ¢ mapoM nodasisitot 20 - 75%
TEXHOJIOTHYeCKOoro mapa, Hampumep, 25 - 50%. B coOTBeTCTBUM C HEKOTOPBIMU
NPEANIOYTUTENIbHBIMA BapUAHTAMH OCYIIECTBJIEHUS HM300peTeHHs B IEPBOH TOUKE
cMmeureHust ¢ mapoM pnoOasmsatoT 20 - 35% mnapa. B cooTBETCTBMM € HEKOTOPHIMH
BapHUaHTAMH OCYLIECTBIEHHUsSI M300pPETEHHs MEPBOE KOJUYECTBO MMapa SIBJISETCS TOYHO
oTpeneNeHHbIM. B COOTBETCTBUM C APYIrMMHU BapUaHTAMHM OCYILIECTBICHHS N300peTeHUs
nepBOe KOJHMYECTBO Tapa MOXKET BapbUPOBATHCSA C MOMOILIBIO, HANpPUMEP, YCTPOMCTB
peryianpoBaHMsl IMOTOKA, TaKMX Kak KiamaHbl W T.7. Hampumep, koiaudecTBo mapa,
KOTOpO€e J00aBJISIOT B IEPBOIT TOUKE CMELIEHHs, MOXKET BapbUPOBAThCS B AuanazoHe 20
- 60%, B 3aBUCUMOCTH, HANIpUMep, OT HEOOXOAUMOTO OTHOIIEHUS Map/yriepoi, COCTaBa
TEXHOJIOTMYECKOTO TIOTOKAa W/HMIIM TeMIepaTtypbl B MpeaBapUTEIbHOM pudopmepe.
Takxxe BO3MOKHO, 4TOOBI KOJIMYECTBO Mapa, JOOABIEHHOIO B MEPBOH TOYKE CMELISHHS,
OBLIO MOCTOSTHHBIM MJIM TIOCTOSIHHBIM B ompenesieHHoM auanasone 20, 30, 45, 60% +-,

Hanpumep, 10 umu 15%.

B cooTBercTBMM CO MHOTMMM BapHaHTAMH OCYIIECTBJCHUS HACTOSIIETO
nu300peTeHnsl mepBOoe KOJIMYECTBO Tapa, A00aBisieMOe K MOTOKY, MOAAKOLIEMYCS B
NpeBAPUTENbHBI PUPOPMEP, MOXKET PEryJHUPOBATHCS ISl MOJYYEHUS OTHOLIEHHSI
nap/yrnepon B auanasone 0,4 - 2.0, npeamourureibHO B auamasone 0,8 - 1,2, mis
ONTHUMH3ALMKM OTHOLIEHHUs] 3aTpaT Ha MpPEABAPUTENIbHBIN pUdOpMEp U OCHOBHOI
pudopmep. IlepBoe  KONMYECTBO  TEXHOJIOTMYECKOTO Tapa MOXKET  TaKxke
ONTUMU3UPOBATHCS JIsi MAKCHUMAJIBHOTO YBeNUYeHUs 3()(PEKTUBHOCTH HCIOIb30BAHHS
U30BITOYHOTO TeIUIa ra3000pa3HbIX MPOAYKTOB FOPEHUS H/HIN TEXHOJOTHYECKOTO rasa
u3 pudopmepa (pupopmMepoB). ITO BO3MOKHO MyTEM PA3MELICHUsSI COOTBETCTBYIOIIETO
KOJIMYEeCTBA KaTaJU3aTopa TPeNBapHUTENbHOTO puUpOPMHUHTA, O00ECHEeunBaIOIIEero
YPOBEHb KOHBEPCHH OJIM3KHI K PaBHOBECHIO peakiuu. s Hactosimero n3oOpereHus
obmasi o0beMHasi CKOPOCTh MOAA4YM Ta3a MOXeT ObiTh B nuanazone 2 000 - 20 000
HM/4./M, Hanpumep, 5 000 - 15 000 av’/a./v’. [laBieHre HAXOMUTCS B AUANas’oHe 6 -
60 Oap, mampumep, 20 - 50 OGap. B COOTBETCTBHMM ¢ HEKOTOPBIMU BapHAHTAMH
OCYINECTBJICHUS] M300pETEHHsI NABJICHHE MOXKET MPENNOYTUTEIHHO COCTABISATE 25 - 40

Oap.

B cooTBercTBHM CO MHOTHUMH BapUaHTaMH OCYILIECTBJICHHUA HACTOALICTO

u300peTeHnsl TeMmIepaTtypa Ha TMoJadye B TIPEABAPHUTENbHBIN pudopMep MOXKET



pPEryinupoBaThbCA, B HEKOTOPBIX CHIydadaAX, MYTEM AONOJHUTEIIbHOTO MPEABAPUTCIIBHOTO
HArpeBaHUs MOTOKA HA TOJAa4ye B MPEABAPUTENBHBIA pudopMep C HCMOJIBb30BAHHEM
TEIIOOOMEHHOTO yCTpoHcTBa. Temneparypa Ha Iogade B MpeIBapUTEIbHBIN prupopMep
MOJKET peryaupoBatbses B fuanaszose 300 - 600 °C, npennouturensho 400 - 550 °C ans
ONTHMM3AIMM OTHOIIEHUS 3aTpaT Ha NpPeIBapUTESbHBIA pupopMep U OCHOBHOU
pudopmep. Temmeparypa Ha mopmave B NpeIBAPUTEIBHBIN pUGOPMEDP MOXKET TaKxkKe
ONTUMH3HUPOBATHCA IJII MAKCUMAJIbHOT'O YBECIUYCHUA S(b(beKTI/IBHOCTI/I HUCIIOJIb30BaHUA

M30BITOYHOTO TEIUIa ra3000pa3HbIX NMPOAYKTOB FOPEHUS W/MIIN TEXHOJOTHYECKOTO rasa

u3 pudopmepa (pudopmepos).

Hacrosimum  m300pereHrneM MpenoCTaBisieTcss  Crnoco0, olecneunBaroImuii
BO3MOXKHOCTh  (DYHKLIMOHMPOBAHHUSI MPEIBAPUTENILHOTO pudopmMepa ¢ HUIKUM
NorJIoleHHeM (PU3NUECKOTO Teria ra3000pa3HbIX MPOAYKTOB TOPEHUS] W/WJIH CUHTE3-
rasa, U B TO K€ MO3BOJISIOIIMN IOOWTHCS CHIKEHHUS Pa3sMEepPOB U CTOMMOCTH Kak
npeaBapuTensHOro pudopmepa, Tak u prudopmepa (pudopmMepoB), pacroNOKEHHBIX

Jajee 1o X0y mporecca.

IIpn wucnonb30BaHUU TPEABAPUTEIHHOrO pHdopMepa MOXKHO 00eCcneunuTh
BO3MOJKHOCTh TIOAa4YM B pupoOpMep TEXHOJOTHUECKOTO TOTOKa € HEOOXOIUMBIM
COCTaBOM, HalpuMep, MOTOKA ¢ MUHUMAJIbHBIM COIEPKAHUEM BBICIIMX YIJIEBOJIOPOJIOB

1 COEIMHEHU Cephbl.

IIyrem perynupoBaHus TEpPBOTO KOJMYECTBA TEXHOJOTHYECKOro Tapa,
n00aBJIIEMOTr0 K TIOTOKY B TIEPBOM TOYKE CMEIIEHUsI C MapOM, TAK:Ke MOJKHO HOOUTHCS

TpeOyeMOTro OTHOIIEHUS nap/yriepol Ha Mojiavye B MpeaBapUTENbHbINA pudopmep.

IMpu GYHKIUOHMPOBAHUM MPEABAPUTEIHHOTO pudopMepa TMPU  HUIKHUX
OTHOIIEHMSIX Map/yriepon, T.€., Korna OTHoIeHue nap/yriaepona cocrasisier 0,3 - 2,0,
npennoututenbo 0,8 - 1,2, MoxkeT ObITh CHIKEH OOBEMHBIN MOTOK, MPOXOSIIUIA
4yepes mpeaBapuUTeIbHbINA pupopMep, a TaKKe TUaMETpP NpeaBapuTesbHOTO prdopmepa,
MpU 3TOM Tiepenaja JaBJIEHUS OCTAETCs HEM3MEHHBIM, YTO MPUBOIUT K YMEHbBIICHHUIO
CTOMMOCTH yCTPONCTBa. B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUM, TAKMX KaK COCTaB
TEXHOJIOTUYECKOTO TOTOKA, OTHOIIEHWE Tap/yriepod MOKeT OBITh Ja)e HUXKeE.
[IpenBapurenbHelii  pudopMep MOXKET HMEThb KOHCTPYKIMIO, OOECIIeYHBAOLIYIO

BO3MOXKHOCTb (I)YHKLII/IOHI/IpOBaHI/ISI B ONPEACICHHBIX JHUAITa30Hax 3HAYEHWH OTHOIIEHHUSI



nap/yrnepon, Hampumep, npu 3HaueHusix 0.4, 1 wmm 1,5 + 10% wmm +- 20% s
s¢dexTuBHOrO (HYHKIIMOHUPOBAHUS MPU KOJEOAHUSX COCTaBa TEXHOJOTHYECKOTO

HOTOKAa U T.1.

AnanorndabeiM 00pa3om, J00aBJeHHE BTOPOrO KOJMYECTBA Tapa BO BTOPOU
TOYKE CMCHICHUA C IApOM MOXKET MCIIOJB30BATHCs AJIS OJYUCHUA O6H.I€FO OTHOLICHUA
nap/yrnepon 0,6 - 4,5 B 3aBUCHIMOCTH OT YCTaHOBKHU. T.€. JUIi HEKOTOPBIX YCTAHOBOK
MOTYT 6bITb NpeAnIOUTUTCIIbHBIMU  OTHOCUTCJIBHO HHU3KUE 3HAYUYCHHSA OTHOLICHUSA
nap/yriaepos, Hampumep, 3HauU€HUs OKOJio 1, Jisi JIPYrux YCTAaHOBOK MOTYT OBITh
NpeAnOUTUTCIIbHBIMU 3HAYCHUST OTHOLICHUA nap/yrnepou B JUAIIA30HE 2, B TO BpEMs
Kak 1Ji1 OIITUMAaJIbHOI'O (I)YHKI_II/IOHI/IPOBaHI/IH YCTAHOBOK TPETHETO THUIIA HeO6XO)II/IMO
OTHOLIeHHe nap/yriepoa okoyio 3 wnu 4. 3HaueHHs OTHOLIEHUs Nap/yriepos, TOMUMO
IpOYero, MOryT ObITb BBIOpPAHBI, HAPUMEp, M3 CIENyIoMMX 3HaueHui: 2,5 - 4,0 nis
YCTAHOBOK IO TPOM3BOACTBY ammuaka, 1,2 - 2,5 ans yCTaHOBOK IO NPOU3BOACTBY
MetaHousa, 1,5 - 3,0 ans yCTaHOBOK IO MPOU3BOACTBY Bojopoaa u Mmeranoia u 0,6 - 2,5
ISl YCTAaHOBOK IO TIPOM3BOACTBY CHUHTETHUECKOro rasza. OOmee OTHOLIeHUe
nap/yriaepoq — 370 ollee KOJMUECTBO TEXHOJOTHYECKOro napa, T.e. CyMMa IepBOro
BTOPOTO KOJIMYECTBA TEXHOJIOTHYECKOTO Iapa B OTHOLIEHWH K OOIeMy IOTOKY
yriepona W3 YIJIEBOAOPOAOB B HCXOAHOM TEXHOJOTHYECKOM TMOTOKe. Ilytem
no0aByieHUs BTOPOTO  KOJIMYECTBA TEXHOJOTHYECKOTO TMapa, ¢  TMOJy4YeHHEeM
BBIIIEYKA3aHHBIX OOIMMX 3HAYEHUH OTHOLIEHWs map/yriepon, oOecrneYrBaeTcs

ONTUMAJIbHBINA COCTaB CHHTE3-ra3a, MOCTYMNarero u3 pudopmepa.

[IpennouturensHo pudopmep mnpeacTaBisier coboit TpyOuaTeni pudopmep,
KOTOPBIN MOKET UMETh KOHCTPYKLHUIO Tle4r ¢ OOKOBBIM 000rPEBOM, KOTOPast IO3BOJISIET
OCYILIECTBJISATh TOYHBIH TEMIIEPATYPHBINA KOHTPOJb, B PE3yJIbTaTe Yero 00ecrneunBaeTcs
JOONTHA Cpok ciyxkObl TpyO pudopmepa, a Takke ONTHMAIBHOE HCIOJB30BAHUE

MaTepHuasioB Tpyo.

Pudopmep mokeT ObITH Pa3JUYHBIX THIIOB, B COOTBETCTBHU C PAa3IHMYHBIMHU
NpEATIOUTUTEIIbHBIMU BapHUaHTAMHU OCYIICCTBIICHUA I/1306peTeHI/I$I MOXKHO I[O6I/ITI:;C$I
CYILECTBEHHOIO YBEJIMYEHHUS] CPEHEro TEIIOBOro MOTOKa B TpyO4yarom pugopmepe. C
NpUMEHEHHEM TMpPeIBapUTEIbHOTO pudopMepa yBEIUYEHHUE TEIUIOBOTO IMOTOKA B
pudopmepe moxket coctaBuTh 10 30% 1O cpaBHEHHIO ¢ TpyO4aTeiM pudopmepom Oe3

npeaBapuTeNbHOTO prudopmepa. Kak npaBuio, cpeHHil TEIUIOBOH MOTOK B TPyOYaTOM



pudopmepe ¢ GOKOBEIM 060rPEBOM MOXKeT ObITh yBemuueH ¢ 40 000 - 90 000 kxan/a/m*
g0 60 000 - 120 000 kxan/a/mM°. B COOTBETCTBHHM C HEKOTOPHIMH BapHAHTAMU
OCYILIECTBIIEHUs H300pETEeHHs NpenBapUTENbHBI pudopMep NpencTaBisieT CcoOon
annabartmuecknii pudopmep. B npensaputensHoM pudopmMepe MOKET OCYIIECTBIISTHCS
KOHBEPCHS BBICIINX YIJIEBOJOPOJOB B CMECh, COZEPIKAINYIO, 110 MEHbIIEH Mepe, OJIHO
WIN HECKOJBKO M3 CIENYIOLINX BEINEeCTB: MOHOOKCHJ YIJIEpOJa, AMOKCUA YIJIepona,

BOAOPOL, BOAA U METAH.

B nmnpensapurensHom pudopmepe u pudopMepe MOTYT HCIOJIb30BATHCS
pa3jiniHbIC KAaTaIu3aTOPbl, B 3aBUCUMOCTHU OT KOHKPETHBIX pa6oq1/1x YCJ'IOBI/Iﬁ u
NPeAyCMOTPEHHOTO TNPUMEHEHUs] YCTAHOBKH. YCTaHOBKa pUPOPMUHIa M CIocod B
COOTBETCTBUM C JIIOOBIM W3 BAPUAHTOB OCYINECTBJICHMS HM300peTeHus, Trre
KaTaJM3aTOPOM B IPEIBAPUTEIBHOM pH(POpMEpE MOXKET SBJIATHCS KaTaIM3aToOp Ha
OCHOBE MeTaJIa/OKCua MeTajuia, Hampumep, Ha ocHoBe Ni/Mg/aaroMOOKCUIHOM
mnuHenu nin Ni/okcuaa Maraus, Hanpumep, katanusatop Topsge AR-401 unu Topsge
RKNGR; w/unu karanusarop B pudopmepe MoKeT OBITb HHU3KOIIEIOYHBIM
KaTaJqu3aToOpoOM WM  HEIIeJOYHbIM  KaTanu3aTropoMm, Hampumep, Ni  Ha
OKCHUTHOMETAJUNIMYECKON MOAJIONKKE, HAPUMeEp, Ha IIMUHEIbHON OKCHIHON KepaMHUKe,

Hanpumep, karanuzaropsl Topsge R67R-7TH/R67-7H.

Kak ommcano Bbllle, B COOTBETCTBHMM C HACTOSAIIMM H300peTeHuEeM
NPEIOCTABNACTC  YCTAHOBKA, OOECIeYMBAIOIAasi BO3MOXHOCTb  PEryJMPOBAHUS
napaMmeTpoB crocoda ¢ BBICOKOW TOYHOCTBIO, B PE3YJIbTATE YEro MOMKHO MOJYYUTh
NPOAYKT C ONTUMAJbHBIMU CBOHCTBAMH, a TaKke JOOWUTHCS CHUIKEHUs 3aTpar.
Kombunanus npensaputesibHOro pudopMepa U MEepBOH U BTOPOH TOYEK CMEIIEHUs C
napoM o0ecrneynBaeT BO3MOXKHOCTh ONTHUMU3ALMU IEPBOH IOTOKOBOW CMeCH,
NOCTyMaroIled B NpeABapUTENbHBIA  pudopMep, B  OTHOUICHHH IOJYYCHHUS
TEXHOJIOTUYECKOr0 HMCXOAHOIO IMOTOKAa C ONPEAETICHHBIM COCTABOM, ONTHMH3ALUU
NOTOKA JUIS TIOAA4YH B NPEABAPUTENbHbIN pudopmep, pudopMep W/ ONTUMHU3ALUH
napameTpoB LeneBoro mnpoaykra. Kpome Toro, ykasaHHble TeMIepaTypbl B
npeaBapuTeNbHOM pHUdoOpMepe HarT BO3MOJKHOCTb €ro NMPUMEHEHHs, HampuMmep, B
YCTAaHOBKax IO MPOM3BOACTBY aMMHaka, rie (U3NUECKOoe TeIulo ra3000pa3HbIX
NPOAYKTOB TOPEHUsT W/HMIU MPOLICAINEro pU(pOPMHHT TEXHOJOTHYECKOTO ra3a MOXKET

3¢(}eKTUBHO  WCMOJB30BAThCS  JUISL  TMOJYYeHHWs] ~ HEOOXOAMMOIro  MOTOKA,



UCIIOJIB3YIOLIEroCss B PACIOJIOKEHHOH [ajee MO XOAy TMpoLecca YCTAHOBKE IO

MNPOU3BOACTBY MOYCBHUHDI.

Hacrosimum  m300pereHHeM TPENOCTaBISIETCS YCTAHOBKA, IMO3BOJITIOINAS
NOOUTHCS OOJIBIIEeH SKOHOMHUYHOCTH CUCTEMBI M3-32 YMEHBIIEHHs] OOBEMHOIO MOTOKA,
MPOXOAIIEero 4Yepe3 MpeABapUTENbHbIM pudopmep, W TpU 3TOM oONamaroImas
MPEeUMYIIECTBOM  KOHBEPCHH  BBICIIUX  YIJIEBOAOPOJIOB,  OOecredHnBaroIias
¢yHkunoHMpOBaHUEe pudopmMepa WM PUPOPMEPOB, PACIIONOKEHHBIX Haliee MO XOIy
mporecca, mpu OoJiee CIOXKHBIX YCJIOBHUSIX, B OCHOBHOM, B OTHOLICHHH TEILJIOBOIO

MOTOKaA, B PE3YJIbTATC €TI0 CHMKAKOTC 061_111/16 3aTpaThl.

Takum 00pa3zoM, HacTOAIMM H300pETEHHEM TNPENOCTABISAETCS 3KOHOMHYHOE
pelieHue Ui NpenBapuUTeNbHOrO pudopmepa, MPUMEHSIOINErocs B yCTAHOBKAX, IS
KOTOPBIX HCIOJNB30BAaHUE MPEIBAPUTENBHOTO pudopMepa B KOHCTPYKIHMH OOBIYHO
HeLenecooOpa3sHo MO HSKOHOMHYECKHMM NPUYMHAM HWJIM B CBS3H C TPeOOBAHUSIMHU

HHEPromnoTpeOIeHHs.

Hacrosiiee nsoOpereHne Tak:ke OTHOCUTCS K CIIOCOOY MOJIyueHHsi CHHTE3-Tasa,

BKJIIOYAOEMY CIICAYOINUE STAllbl:

- noOaBjieHHe TEPBOrO KOJMYECTBAa Tapa, cocraBisiromero 1m0 80% ot
ofmiero koiu4yecTsa 100aBISIEMOTO Mapa, K TEXHOJOTHYECKOMY MOTOKY B
NEepPBOM TOYKE CMELIEHUs C MapoOM C IOJIyYEHHEM «IEPBOH NMOTOKOBOMN

CcMeCH»,
- noJiavy NnepBoi MOTOKOBOM CMECH B MPEABAPUTENbHBIN prudopmep,

- nobaBjieHHEe BTOPOrO KOJHMYECTBA IMapa K BBIXOISINEMY TOTOKY U3
npeaBapUTENLHOrO prdopMepa BO BTOPOH TOYKE CMEIIEHHs C TapoM,
KOTOpasi PacroJio’KeHa majiee MO XOAy MpoLecca IMOoCe MEPBON TOUKH
CMeIIIEHHsI, C TOJNIYYEHHEM «BTOPOIl TMOTOKOBOW CMECH», B pe3ysbTare
4ero Ui 4YacTH OT OOIIero KOJWYecTBa IMapa oOecreunBaeTcs

BO3MOXKHOCTbB MOCTYIaTh B 00X0J MpeaBapuTeIbHOro prdopmepa.

B cnydae ecnm mepBoe KOMMYECTBO Iapa pPaBHO WM MEHbBIIE BTOPOTO
KOJIMYEeCTBA Iapa, HanpuMep, IepBOe KOJMYECTBO Mapa cocTasisgeT A0 S50% umu

NPeANoYTUTENbHO HaxoauTcss B auanasoHe 20% - 40%, Hanmpumep, COCTaBsieT
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npubnusnuTenbHo 30% oT o01Iero KoJnu4uecTsa napa, 100aBJI€HHOTO B IIEPBOM U BTOPOI
TOYKE CMCLICHHA C MapoOM, TO OoJibIIass 4acThb rnapa MOKET IMOCTyIaTb B O6XOI[

npeaBapuTeNpHOro pudopmepa.

Korna wacte mapa MOXeT MOCTymaTh B 00XOJ MpeABapHUTENIbHOTO pudopmepa,
MOYKHO PETyJIMPOBaTh OTHOIIEHHUE Map/yIiepo B MPEABAPUTENILHOM pr(OopMepe TaKUM
obpa3om, 4TOOBI OHO OTJIMYAJIOCH OT OO0IIero oTHomeHus mnap/yriepon. Kpome toro,
Takol OOXODHOW KaHajl, MO KOTOPOMY 4YacTh Iapa MOXKET TOCTymaTb B 00XOx
npeaBapuTeNbHOro pudopmepa, O3Ha4aeT, YTo 00bEM MPENBAPUTEIBHOrO pudopmepa
MOKeT OBbITb YMEHBIIEH 10 CPAaBHEHUIO C BAPUAHTOM, KOTAa MPOU3BOANTCS NOOABICHUE
BCEro KOJMYECTBA Mapa 0 MOJauu B peaBapuTenbHbid pudopmep. [lpennoyrurensHo

CrIocO0 OCYIIECTBJIISIIOT B YCTAHOBKE, COZIEPIKAILEl OIMH NpeaBapUTeNbHbIN prudopmep.

B cooTBeTcTBMM C HEKOTOPHIMHM BAapUAHTAMU OCYINECTBIEHUS H300pEeTeHUsI
crnocod TaKke BKIIFOYAET 3TAll HArPEeBaHMS TEXHOJIOIMYECKOTrO ITOTOKA WM IEPBOM
NOTOKOBOM CMeCH [0 IepBOro 3HaueHus TemnepaTypel T mnepen mnopauded B
npenBapuUTeNbHbI  prudopMep, UYTO oOecreunBaeT BO3MOXKHOCTh ONTHMH3ALUH
TEMIIEpaTypbl peakuuu B npensaputenbHoM pudopmepe. Crnocod Takke MOXKET

BKJIKOYATH 3TAIl HATPEBAHMUS BTOPOI MAapOBOM CMeCH mepen noaayeii B pudopmep.

[IpennouturenbHo crnocod Mo M300PETEHUIO OCYLIECTBIISETCS B YCTAHOBKE B
COOTBETCTBUHU C OMHUCAHUEM B HACTOSIIIEM JOKYMEHTE, IIPU 3TOM NPEUMYIIECTBEHHbIE
XapaKTEPUCTUKH U TIapPaMETPbl YCTAHOBKH MOTYT MPUMEHSITBCS JJIsI COOTBETCTBYIOIIUX

ATAINoB CHoco0a.
IMoapoGHoe onucanue n3odpereHus

B cnenyromem pasnmene m3oOpereHne omuceiBaeTcst Oosee moapoOHO co
CCBUIKOM HAa MpPEACTABJEHHBbIE YEPTEXKU. YKA3aHHbIE YEPTEKU MPUBOASATCS
UCKIIOYUTENIBHO B Ka4yeCcTBE INpUMepa, U WIUTIOCTPALUM AaCHEeKTOB HACTOSIIEro
I/1306peTeHI/I$I. Tem He MCHEC, YKA3daHHBIC YCPTCXKU U OINHUCAHUE HE JOJLKHBI

paccMaTpUBaThCSA B KAYECTBE OTPAHUYEHUsI 00beMa HACTOSIIETO H300PETEHUs!.
Ha ®@urype 1 nokaszaHa yctaHoBka puopMuHra, u

Ha Qurype 2 npuBeeH NpUMep YCTAaHOBKH JJIsl IPOU3BOACTBA aMMUAKA.
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Ha ®urype 1 nokaszana ycranoBka 1 pudopMHHra B yCTAaHOBKE CHHTE3-Ta3a B
COOTBETCTBUM C HACTOSIIMM HM300peTeHHEeM, conepikamas IpeaBapUTEIbHbIA
pudopmep 2 u pudopmep 3, koTopble coeauHeHbl cucteMon 4 Tpyd. C mMOMOUIBIO
CHCTEMBI 5 TpyO OCYLIECTBISIOT MOAAYy TEXHOJOIMYECKOrO Mapa B MPeIBAPUTENbHBINA
pudopmep 2. IlepBast Touka 6 cCMemIeHHs] C MApOM CBs3aHA C CHUCTEMOH 5 TpyO no
NpeIBapUTENIbHOTO pudopmMepa 1o Xoay MpoLecca, 4To AaeT BO3MOKHOCTb OOaBIEHUs
napa K TEXHOJIOTHYECKOMY MOTOKY 0 MOJa4H B IpeABapHUTEIbHbIN pudopmep. Bropas
TOYKa 7 CMEIIeHUs C MapoM CBs3aHa C cUCTeMOHW 4 TpyO, YTO IaeT BO3MOKHOCTb
nobaByneHUsT Mapa K BBIXOASIIEMY IIOTOKY UW3 TIpeABapUTENbHOro pudopmepa.
Hacrosmas ycraHoBka (KOHCTPYKLUSI KOTOPOM NPUBOAUTCA B KadyeCTBE IPUMEPA)
TaKkKe COJEPAKUT CHCTEMy 9 Mmojauu TomuBa Ajs ropeiok 10 mis Harpesa TpyOuaToro
pudopmepa 3. TexHonoruueckuii npouecc Oyner Gosee NMOJPOOHO OMUCAH CO CCHUIKON

Ha CJIEAYIOLIIE YePTEXKH.

IToka3zaHHasi yCTAaHOBKA, KaK TMPAaBWJIO, MPEACTABIsET COOON 4acTh OoJblueit
YCTAaHOBKH (HE TOKa3aHa), HANpPHMEpP, YCTAHOBKU MJIsi MPOW3BOACTBA aMMHaKa WIIH

MeTaHOJIa U3 IPUPOIHOTO Tas3a.

YCcTaHOBKA TaKXKe COAEPIKUT HECKOJIBKO TEIIOOOMEHHBIX YCTpOWCTB 11 s
HarpeBaHUs TEXHOJOTWYECKOrO MOTOKA/CMECH TEXHOJIOTHUYECKOTO IOTOKA M mapa 10

W/WJTH TTOCTIE TIPENBAPUTENILHOTO prudopMepa.

JUIi yCTAaHOBOK MapoBOrO pu(GOpMHUHra YIJIEBOJAOPOAHOE ChIpbE (Hampumep,
NPUPOAHBIN Tra3), TpU HEOOXOAMMOCTH, MOXKET IOJABEPTaThCs MPEIBAPUTEIbHON
o0paboTke, HapuUMep, MyTeM YAAJEHHs ra30B cepbl (aecyb(ypru3aniu), mocie 4ero B
COOTBETCTBUH C HACTOSIIIUM M300PETEHUEM MTOTOK 5 YIIIEBOAOPOIOB (TEXHOJIOTUIECKUN
MOTOK) CMEILINBAIOT C MEePBON YacThIO Mapa (TEXHOJOrHUeCKOro napa) B nepBoi Touke 6
CMEIIeHNss W TIOAAT B TNpenBapuTeNbHbI pudopmep 2. B mpenBapurtensHOM
pudopMepe MPOUCXOAUT KOHBEPCHS YIIEBOAOPOAOB B CMECh, COAEPIKAIIYIO OKCHIBI
yriepona, BOAOPOX, BOAY U METaH, MPEONOYTHTENBHO C MOMOIIBI0 aaHadaTHIeCKOro
NpoIIecca, OCYIIECTBISIOLIETOCs B afHa0aTHYECKOM PEAKTOPE C HETOBIKHBIM CJIOEM.
B cootBercTBUU €O CITOCOOOM MO HACTOSIIEMY U300PETEHUIO B YCTAaHOBKE NOOABICHUE
mapa OCYIIECTBJISIIOT A0 MPEABAPUTENILHOrO pudopMepa U MOCHe MPEaBaPUTENLHOTO
pudopmepa 1o Xoay mporecca, B epBor TOUKe 6 CMEIIeHHs C ITapOM B BTOPOH TOUKe 7

CMCUICHUSA C IMMapOM, COOTBETCTBCHHO, B PE3YJIbTATE YCTO obecrieunBaeTcsi Crocod
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peryanpoBaHus OOIIEro OTHOIIEHHs Map/yriepox Uil YCTaHOBKH 1 pudopmuHra, a

TAK)K€ OTHOLICHUS Nap/yriepoa B MpeaBapUTENbHOM prdopmepe 2.

U3 npensapurenpbHOro pudopmepa 2 TEXHOJOTHYECKUIH MOTOK (SBISTFOIIMNACS
BBIXOJSAIIMM ITOTOKOM W3 MpPEABAPUTENBHOro pudopmepa) MOAAOT Aajee MO XOAy
Ipolecca, Ha CIEAYIOLIWE O3Talbl, BKJIIOYAas pEaKlUH, MO MEHblIeH Mepe, B OJHOM
pudopmepe 3. B Takom pudopmepe WM HECKOJbKHX puUpOpMepax OCYIIECTBISIOT
peakuuo  puUPOPMHHIa, pEaKIHI0O KOHBEPCHMM BOASHOTO ra3a W/wid, TpHU
HEOOXOIMMOCTH, PEAKLUI0 YAaCTUYHOTO OKHCIEHMs JJIS MOJYYEHHUS BBIXOAALIETO rasa
U3 YCTAaHOBKU pU(POPMUHIa (CHHTETHYECKOTO ra3a) ¢ onpeneireHHbIM coctaBoM. Cocras
CHUHTETUYECKOTO TIa3a MOXKET 3aBUCETb OT €ro AaJbHEHIIero MNpeayCMOTPEHHOIO
NpUMeHeHUs. B ciydae eciu CHHTETUYEeCKHI Tra3 MCHONb3YKOT Al MPOU3BOACTBA
aMMHaKa, TO OH MPeanoYTUTENbHO conmepkuT 50 - 70 00.% (cyxoii) Ha, 20 - 30 006.%
(cyxoit) Na, 10 - 20 06.% (cyxoii) CO, octatok o 100%: CO, u Ar.

Hacrosimuii cioco0 u ycraHOBKa puOPMHUHTa MOTYT NIPHUMEHSITHCS B YCTAHOBKE
AN TPOU3BOACTBA, HANpPUMEpP, aMMMaKa, METAaHOJA, BOJAOPOJAa U YCTAHOBKE, I7E
UCTIOJIB3YeTCsl CUHTE3-ra3, AJIsl IPOM3BOACTBA OoJee CIOKHBIX coennHeHni. OnHuM 13
MIPUMEPOB SIBJISETCS] YCTAHOBKA JJISl TIOJIyYeHHUs] aMMUaKa B COOTBETCTBUM ¢ Purypotii 2,
rJe crnocod M yCTaHOBKA MO HACTOALIEMY M300pPETeHUI0, TAKUM 00pa3oM, OTHOCSTCS K
CeKIMH, BKJIIOYAIOIEH OIMUCAHHbIE B TEKCT€ HACTOSIEH 3asBKH U (HOPMYJIbI
n300peTeHust 3TaIbl U YacTH (IIPpeaBAPUTENbHBINA prdopMep U BTOPAst TOYKA CMELICHHUS
C MapoM He TOKa3aHbl). AMMHAUHBI MPOAYKT, IPOU3BEAEHHBII B YCTaHOBKE,
n3o0pakeHHOH Ha @urype 2, MOXKET HUCIOJIb30BaThCS, NMPU HEOOXOTUMOCTH, IS
MPOM3BOJCTBA MOUEBUHBI. [Ipu MpoU3BOACTBE MOUEBHHBI C IPUMEHEHNEM YCTAHOBKH B
COOTBETCTBUH ¢ PUrypoil 2 kenaTeslbHO OOeCeYHTh BO3MOYKHOCTb HCIIOJIb30BAHHUS
JIOCTATOYHOTO KOJIMUECTBA Mapa/3JeKTPOIHEPTHH, KOTOPBIE MO BO3MOXKHOCTH OCTAIOTCS
nocie crocod0a TOJYYeHHS! CHUHTETUYECKOro ra3a, B YCTAaHOBKE TPOHM3BOACTBA
MOYEBHUHBI, NPH 3TOM B Ciy4ae OOBIMHBIX CIIOCOOOB W YCTAHOBOK C OOBIYHOMN
KOHCTPYKLMEH 3Tam NpenBapUTEIbHOrO pPUPOPMHUHIa MPOTUBOPEUYHUT BO3IMOXKHOCTH
TAKOTO MCIOJIb30BaHMA. TeM He MeHee, HACTOSAIIMM H300pETeHHEM MPEIOCTaBIISETCS
yCTAaHOBKA W cmoco0,  obecredmBarolIfe  BO3MOKHOCTb  HCIOJNB30BAHUS
npeABapUTENbHOrO pudopMepa Takke W B YCTAHOBKE JUIA TMOJIYYEHHsS aMMUAKa JUIS

MpPpONU3BOACTBA MOYCBUHDI.
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IIpumep

B Tabmune Huwke NpuBENEHbl TPU pPA3JMYHbIE KOHPUIYpallMM YCTAHOBKHU

pudopMHHTa B YCTAHOBKE MPOU3BOJICTBA AMMHAKA.

«HMcxonmHblii  BapuaHT»  O3HadaeT  OObIYHYKO  KOH(purypamumro  6e3
npeaBaputensHoro pudopmepa. Kak mpaBuio, mpu Takod KOH(PUrypauuu yCIOBHUs
reHEepUPOBAHUSI Mapa COOTBETCTBYIOT TPeOOBaHUSIM B  CMEKHOW  YCTaHOBKE

MPOU3BOACTBA MOYCBUHDI.

«Bapuant 1» npencraBnsier co00il yCTAaHOBKY Ul NPOU3BOACTBA aMMHUAKa C
NpeNBaAPUTEIBHBIM PHPOPMEPOM, B KOTOPOI BCE KOJMYECTBO TEXHOJOTMYECKOTrO Mapa
NPOXOIUT uepe3 MpeABapUTebHbI pHdopMep, M MOTOK momadn B pudopmep
NOJIBEPraeTcsi MpeABaPUTEIbHOMY HarpeBaHuIo, Kak U B McxonHom Bapuante. Tak Kak
YaCTHYHO MPOMCXOAUT SHAOTEPMUYECKass peakuus pudOpMHUHIa, Harpy3ka Ha
TpyOuaTeiii pudopmep cHrkaercsi. Kpome TOro, mpoucXoauT KOHBEPCHST BCEX BBICIINX
yIJI€BOAOPOJOB, U TEIUIOBOW MOTOK B TpyOuaToM pudopmepe MOXKET ObITh yBEIUUEH
0e3 HarapooOpasoBaHus. B kadecTBe BTOpH4HOro 3¢ddexkra reHepupoBaHHE Mapa B
YCTAHOBKE TMOJIyY€HHsI aMMHaKa TaKXKe CHH)KAETCs, YTO MPUBOIUT K YBEJIUYEHHIO
5(PEKTUBHOCTH KOMOWHALIMK TPEABAPUTENBHOTO pudopMepa, MPeABAPUTEITHHOIO

Harpesa pudopmepa u TpyduaToro pudopmepa.

«BapuaHT 2» mnpencraBisieT COOOH TNpUMEpP KOHCTPYKIMH IO HACTOSIIEMY
u3o0perenno. Jlo mogauu B mpenBapHUTENIbHbIN pudopmep nodasisercss auib 34,5%
TEXHOJIOTUYECKOTO TMapa, B TO BPeMsl KaK OCTABIIASICSI YaCThb TEXHOJIOTHYECKOTO Tapa
n00aBIAETCST MEXAY MpeaBapUTENbHBIM pHGOPMEPOM H TPyOdaThiM pudGOpMEpPOM.
Kpome Toro, Temneparypa Ha mojade B MpenBapUTEIbHbINA prdopMep CHIDKAETCS 10
430°C. Ilpu 5TOM TreHepUpPOBAHHE Tapa COXpaHseTCs Ha Oojee BHICOKOM YPOBHE IO
CpaBHEHHIO C VCXOOHBIM BapHaHTOM, B TO K€ BpeMs IyT€M KOHBEPCHUU BBICIINX
yIJIEBOJOPOOB MPEUMYLIECTBEHHO 00eCTeunBaeTCsl yMEHbLICHHE pa3Mepa TpyOdaToro
pudopmepa. Kpome Toro, pasmep npeaBapuTenbHOro pudopmepa Takke YMEHbIIASTCS
no cpaBHeHHIO ¢ Bapmantom 1 BClencTBHE 3HAYMTENBHOTO YMEHBIIEHUS 0OBEMHOTO

IIOTOKa.
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BapI/IaHT 2 spnsietcs OoJiee NpeaAnOoYTUTCIIbHBIM B TOM OTHOWICHWUH, YTO

TeHEpUPOBAaHKE Napa B 3TOM Cllydae Bbllle, 4eM B MICXOMHOM BapHaHTe, 4TO 3a4aCTYIO

ABJIACTCSA MNPCANOYTUTCIIbHBIM, T.K. TCHEPUPOBAHUE IMapa B YCTAHOBKE IPOU3BOACTBA

amMMmuaka siBjisiercsi 0osee 3pPeKTHBHBIM, YeM B OOBIMHOM BCIIOMOTATENIbHOM KOTJIE, B

TO XK€ BpPEMs MHCIOJIB3YHOTCA TMNPCUMYLHECTBA TMNPUMCHCHHA TPCABAPUTCIIBHOTO

pudopmepa, 4TO MPUBOAUT K CHIDKEHHUIO 3aTPAT HA YCTAHOBKY PU(POPMHUHTA.

Bapuanr 1
IIpenBapurtenbHbIi Bapuanrt 2
pudopmep IIpeasapuTenbHbIi
Ucxoansbiii Bapuant, |Bce xonnuecTBo napa | pugopmep
0e3 NOJAI0T B | IlocsienoBarenbHoe
NpeBAPHTEIHLHOIO npeJBaApHTeIbHBIH AoGaBJieHHE napa
BapuanT pudopmepa pudopmep YacTsIMH
IIponzBoauTenpHOCTD TOHH
VCTAHOBKHU CYTKH 2,100 2,100 2,100
OOruee OTHOIIICHHUE
nap/yriaepon 2.9 2.9 2.9
IIpenBapuTenbHbIT
pudopmep Her Ha Ha
Temmeparypa Ha mogadc B
pudopmep °C Ucxomuas Ucxomnas Hcxoanas
Temmepatypa razoo0pasHbIx
MpoAyYKTOB ropeHus (maxc.) | °C 1,045 1,070 1,070
I'enepuposanne mapa TOHH/. 369 361 375
Pudopmep
¢ OOKOBBIM 00OTPEBOM, | C OOKOBBIM 00OIPEBOM, | C OOKOBBIM OOOTPEBOM,
Tun neun JBOMHAS JBOHMHAS JBOMHAS
Komuuecrso tpy0 230 216 232
BuyTpeHHui/BHEITHII
JuameTp Tpyo MM 132/152 116/136 116/136
Cpeauuii TEIIOBOM MOTOK Mgxan/m2/4. | 83 94 91
O0bem kaTammzaropa M3 41 30 32
INopenku 600 560 576
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IIpeasapurteabHbIi

pucopmep

OOmee oTHOIIGHHE mAap

yraepon (BXOQHOE OTBEPCTHE

NPEIBAPUTEIBHOTO
pudopmepa) 29 1
Temmnepatypa Ha nogaue °C 490 430
Temmneparypa Ha BBIXOJE °C 442 421
O6bem kaTanmuzaropa M3 153 12.0




dopmyJia u3o0peTeHust

1.  YcranoBka pudopMHHTa, COAEPKAIIAS:

- npeaBapuTeNbHBI  pudopMep, COAepIKAIIMi BXOAHOE OTBEPCTHE W

BBIXO/IHOE OTBEPCTHE,
- pudopmep, coneprKainii BXOJIHOE OTBEPCTHE U BBIXOJHOE OTBEPCTHE,

- MEPBYI0 TOYKY CMEIIeHHss ¢ TmapoM sl jpobaBieHuss Tmapa K

TEXHOJIOTUIECKOMY IIOTOKY,

- BTOpPYIO TOYKY CMCLICHHUA C TapoOM JId )IO621BJ'I€HI/I$[ napa K

TEXHOJOTHICCKOMY ITOTOKY,

- cucreMy TpyO, MONAKOLIYI TEXHOJOTHYECKUI MOTOK B MPEIBAPUTEbHBIN
pudopMep U 00ECTEUMBAIOLIYIO MPOXOXKIECHHE TEKy4Yeill Cpenbl MEKIy
BBIXOJHBIM OTBEPCTHEM TMPENBAPUTEIBHOTO pudopMepa U BXOAHBIM

oTBepcTHeM pudopmepa,

OTJIMYAKIIASICS TeM, UTO IMepBas TOYKAa CMELIEHHUS C MapoM pAaCIOJIOKEeHa MO XOAY
nporecca A0 MpeaBapuTeNbHOro pudopmepa, a BTOpash TOYKA CMELICHHs C MapoM

pacroyioskeHa MeXy peaBapUTeIbHbIM prdopmepoM u prdopmepom.

2. YcraHoBKa pudopMHUHra mo m. 1, OTJIHYAKINASACA TeM, YTO CHCTEMA
pacrojioskeHa TaKUM 00pa3oM, YTOOBI OCYIIECTBISUIOCHh NOOaBIIEHUE MPUOIU3UTETBHO
30% mnapa B TepBOM TOYKE CMEIIEHHWS C TMApoM WM I00aBJieHHE OCTaBINEroCs

KOJUMYECTBA TEXHOJOTUICCKOIr0O 1mapa BO BTOpOfI TOYKE CMCUICHUSA C ITApOM.

3. YcranoBka pudopMuHra Mo JOOOMY H3 MPENIIECTBYIOUIUX IyHKTOB,
OTJIMYAIOLIASICS TeM, YTO CHCTEMA PACIOJIOKEHA TAKMM 00pa3oM, 4TOOBI MOJTYUYEHHOE
OTHOILICHUE Nap/yIiepo] Ha Mmoiaye B mpeaBapuTebHbiid pudopmep cocrapmsiio 0,3

- 2, mpeanouytutenbHO 0,8 - 1.

4. VYcraHoBka pudopMuHra Mo JIOOOMY U3 TPEALIECTBYIOIIUX ITyHKTOB,
OTJIMYAIOIIASICS TeM, YTO CHCTEMA PACIOJIOKEHA TAKMM 00pa3oM, 4TOOBI OJTYUYEHHOE
obmiee oTHoeHHe map/yriepoa cocrassuio 0,6 - 4,5 manpumep, 2,5 - 4,0, 1,5 - 3,0

u/vnu 0,6 - 2,5.



5. YcranoBka pudopmMuHra mno JOOOMY H3 MPENIIECTBYIOLIUX IyHKTOB,
OTUIMYAIOIIASICS TeM, YTO TeMIepaTypa Ha NOJade B MPeNBAPHUTENbHBIN pudopmep

coctasysier 300 - 600°C, mpennouturensao 400 - 550°C.

6. YcranoBka pudopmMuHra mno JOOOMY H3 MPENIIECTBYIOLUIUX IyHKTOB,

OTJIMYAOLIASICS TeM, YTO pudopMep npeacTasisgeT codo TpyOuaTeiil pudopmep.

7. YcraHoBka puopMuHra Mo J0OOMy U3 TNPEALIECTBYIOIIUX ITyHKTOB,
OTJIMYAIOLIASICS TeM, uTO pudopmep mnpencrasisier coboil TpyOuaTsiii pudopmep ¢

OOKOBBIM OOOTPEBOM.

8. VYcraHoBka pudopMuHra no JrOOMYy M3 MPEIECTBYIOIIMX IYHKTOB,
OTJIMYAIOLIASICA TeM, 4YTO TMpeIBAPUTENbHBIH pudopMep mpencrasisier coboit

anuabaTu4ecKuil npeaBapuTeNbHbIA pudopmep.

9. VYcranoBka pudopmuHra mo J0O0OMy U3 TNPEIIECTBYIOUINX ITyHKTOB,
OTJIMYAIOLIASICA T€M, YTO KAaTAJINU3aTOPOM B MPEIBAPUTEILHOM pUpOpMepe SBIIeTCs
Topsge AR-401 unmu Topsge RKNGR w/unm katanuzatopom B pudopmepe sIBISETCs
Topsge R67TR-7TH/R67-TH.

10. Cnocol mpou3BOACTBA, BKIIFOYAKOLIUIN CIEAYIONUE 3TAIbI:

- nobaByieHHEe TEPBOTO KOJMYECTBA Mapa K TEXHOJOTMYECKOMY IMOTOKY B
NEepPBOM TOYKE CMEUIEHUs C MapoM C IOJIyYEHHEM <«IEPBOH MOTOKOBOMN
CMeCH»,

- 1oJia4yy MepBOM MOTOKOBOM CMECH B MPeIBAPUTEINIbHBIN prudopMep,

- no0aByieHHEe BTOPOTO KOJHMYECTBA Mapa K BBIXOISIIEMY TIOTOKY U3
NpeaBapUTENHLHOrO prdopMepa BO BTOPOHW TOYKE CMELIEHUS C MapoM C
MOJIy4€HUEM «BTOPO MOTOKOBOW CMECH»,

- OJIMH MJTH HECKOJIBKO MOCJIEAYIOIUX 3TANOB puopMHUHTa.

11. Crnoco6 mo m. 10, oTiaM4Yawmuiics TeM, YTO MEPBOE KOJUYECTBO Mapa

cocrasisieT 80% nnmu MeHee OT 0011ero 100aBIEHHOTO KOJMYECTBA Mapa.

12. Cnoco6 mo m. 10 wim 11, oTimyaromuiicss TeM, 4TO TIEPBOE KOJUYECTBO
rnapa paBHO WJIM MEHBIIE BTOPOTrO KOJUYECTBA Mapa, HAMpUMep, NMEPBOE KOJIMYECTBO
napa cocrasiusier 50%, 40%, 33%, 30 wm 20% ot ofmero KojuuecTBa mapa,

n00aBIEHHOTO B IEPBOH U BTOPOI TOUKE CMEIIEHHS C TTAPOM.



13. Cniocob mo mrobomy u3 m. 10 - 12, 0TJIHYAIIHIICA TeM, YTO OTHOIIEHUE
nap/yriepon B npeasaputesbHoM prudopmepe cocrasisieT 0,4 - 2,0, mpeanouTUTeIbHO
0,8 - 1,2, a obmee orHOmIEeHNEe map/yriepona cocrasisier 0,6 - 4.5, Hanpumep, 2,5 - 4,0,
1,2-2,5,1,5-3,0 w/mwmm 0,6 - 2,5.

14. Cnoco0 no mrobomy u3 nm. 10 - 13, oTinuaomuiicst Tem, 4TO TEMIEPATypy
CMeCH Ilapa W/WIM TEXHOJOTHYECKOTO IOTOKA PEryJIHPYIOT [0 OIPeNesIeHHOrO
3Ha4YeHUs1, 4TOOBI 00ECTIEUNTh TEMIIEPATYPY HA MOJa4e B MPEABAPUTENbHBIN prupOpMep

300 - 600 °C, manpumep, 350 - 550 °C, 400 - 500 °C w/umu 400 - 550 °C.

15. Crnoco6 mo mobomy u3 nm. 10 - 14, oriMuyarommiicss TeM, 4TO Crocod

OCYUIECTBJISIIOT C UCTOJb30BAHUEM CUCTEMBI 11O Til. 1 - 9.
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