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OIIMCAHUE U30BPETEHUA
2420-562864EA/061
MOAYJbHAA CUCTEMA ITIEPEPABOTKHA

O0J1aCTb TEXHUKU, K KOTOPOU OTHOCUTCSI W300peTeHne

Hacrosimee n3o0pereHne OTHOCHTCA K 00JNacTH CHCTEM IepepaboTKH, B YaCTHOCTH
CHCTEM JJIsl NCTIOJIb30BAHMUS MIPH HETIPEPBIBHOH MepepaboTKe B YCIOBHSX BBICOKOTO AABJICHUSL.

YDpOBeHb TEXHUKH I/I306DeTeHI/I$I

MHOTOYHCICHHbIE MPUMEHEHHsT HETPEePBIBHBIX  CIIOCOOOB  BBICOKOTO  JIABJICHHUS
CYLUIECTBYIOT WM HAXOAATCS B CTaguW  pa3pabdOTKM, WIM HAa PAHHUX CTagusX
KOMMepLIuaaum3anuu. I[IpuMepaMu TakuX  CIOCOOOB  SIBJISIFOTCS  THAPOTEPMUYECKHE U
COJIbBOTEPMUYECKHE CIIOCOOBI, HAmpuUMep, Uil TOJYYEHHUS YIJEBOJOPOIOB, TaKHX Kak
TPaHCIOPTHbIE BHABI TOIUIMBA, CMAa304YHble MaTepuajbl WIM CHELUAIU3UPOBAHHbBIE
XUMPEareHThl, ra3pl, KApOOHU3UPOBAHHBIE MPOAYKTHI MJIM HAHOMATEPHAJIBL.

B cBs3u ¢ HempepblBHOW pabOTOH TakMX CHCTEM BBICOKOTO IAaBJIEHHUS] TEMIIEpaTypa
AOJKHA OBITH TOBBIIIEHA U Jlajlee CHIDKEHA B KOHIIE CIIOC00a, U AJIS 3TOH LeH MPEIJIOKEH Psi
peLIeHui.

Kak mpaBuiio, Takue crocoObl padOTarOT MPH TeMIIEpaTypax, ONM3KUX K KPUTHUECKOU
TOYKE BOABI, U OOBIYHO BKJIIOYAIOT HArpeBaHHE ChIPHEBOW CMECH M OXJXKACHHE CMECH
npoxykToB. JIns MOCTIOKEHHsI HArpeBaHUsT M OXJAXKACHUS B CHOCOO€ YCTPOWCTBA IS
OCYIIECTBIICHHsI HAIPEBAHUS M OXJIAKIAEHUS TOJDKHBI OBITh MPEAYCMOTPEHBbI B COCTaBE CHUCTEM
BBICOKOTO JaBJIEHHUs U BBICOKMX TeMmeparyp. Takue cHUCTeMbl 4yBCTBUTENbHBI B OTHOLIEHUU
BO3MOXKHOTO OCQKAEHHUs] WM Ja)Xe 3aKyNOpPKU INepepadaThlBa€MbIM BELIECTBOM B CIOCOOE.
Cucrema MOXET TakXKe IOJBEPraTbCs PEMOHTY M TEXOOCHY)KMBAHHIO, YTO IOBIHUSET Ha
JNOCTYITHOCTb CUCTEMBI.

ITosTOMy cCymiecTByer mOTpeOHOCTh YCOBEPIIEHCTBOBATH CHUCTEMBI TakuUM 00pazom,
YTOOBI MMOBBICUTH MX TOCTYITHOCTb.

Ienb n300peTeHus

Takum 00pa3oM, LENbI0 HACTOSIIETO M300PETeHUs SIBISIETCS MPEIUIOKUTh CHCTEMY, a
Takke crmocod paboThl TaKOW CHCTEMBI, KOTOPBIH MOBBIIAET JOCTYIMHOCTh CHCTEMBI
nepepa60TKI/I BBICOKOI'O AaBJICHUSA IPHU OJHOBPEMECHHOM CHUXKCHUHN CJIIOKHOCTU CUCTEMBI.

Onucanue n3o0peresust

CornacHoO OTHOMY aCHeKTy HACTOSIIEro N300peTeHus, Lelb H300PETEHHsI TOCTUTAETCS C

MIOMOIIBIO CHCTEMBI IepepaboTKH, conepsrammeit

IO MEHbLIEH Mepe ONHO YCTPONCTBO MOBBIIIEHUS JABJICHUS,

10 MEHbLIEH Mepe OJHO YCTPOICTBO pa3AeseHus,

110 MEHbLIEH Mepe ONHY CEKLMI0 KOHBEPCUH,

- N0 MEHbLIEW Mepe OAWH KIANAHHBIA y3€]1 MEXAy IO MEHbIIEH Mepe OIHUM
YCTPOUCTBOM IOBBILICHUS JABJICHUS U 110 MEHbIIEH Mepe OJHOM CEeKLIMe KOHBEPCHH,

- [0 MEHbIIEH Mepe OAUH KJAMNAHHBIA y3€J MEXIy IO MEHbLIEH Mepe OAHOW CeKLHEH

KOHBEPCHUHU U IO MEHBIIEH Mepe OAHUM Y3JIOM pa3iesleHus;



- IZle CeKIUs KOHBEPCHUM COIEPKUT MO MEHblIel Mepe ABa MNapajljieNIbHbIX Y3Ja
KOHBEPCUH;

- Ii€ KaKIbIH y3€Jl KOHBEPCUH CONEPIKUT

- 110 MEHbILEH Mepe OJTHO HarpeBaTeIbHOE YCTPONCTBO

- 10 MEHbIIENH Mepe OJJHO PEaKTOPHOE YCTPONUCTBO, U

- 110 MEHbILEH Mepe OJHO OXJIAXKJAOLIEEe YCTPONCTBO.

3a cuerT pa3MelleHUs HECKOJbKUX MapajUIesIbHBIX Y3JI0B KOHBEPCHUU MOXKHO
ananTUpPOBaTh KOHCTPYKLMIO K TMOBBIIIEHHONW MJOCTYIHOCTH, IOCKOJBKY HEJOCTYITHOCTh
OTIENIbHBIX Y3JIOB HE MOBJHUSET Ha OOLIYIO JOCTYMHOCTh B OOJbINEH Mepe, YeM BKJIaJ CaMOro
OTZEJIHOTO y3J1a.

Kpome Toro, Omaromapsi MOIYJbHOW KOHCTPYKLHH CHCTEMBI IepepaboTKH, Kak
ornpeneneHo, Oy1eT MOKHO MPOU3BOIUTh KOMIIOHEHTBI U3 CTAHJAPTU3NPOBAHHBIX MAaTEPUATIOB U
IPY MEHBIINX PACXOAaX MaTepualia U, CIeIOBATEIbHO, MOXKHO JOOUThCS OoJiee peHTa0enbHOro
IIPOU3BOJCTBA MO CPAaBHEHUIO C KOHCTPYKIMEH, B KOTOPOH HCHONb3yeTCs TOJBKO OJIHa
TEXHOJIOTUUECKasl TNHUS.

B BapmaHTe oOCylmecTBiIeHUs ~NPEAYCMOTPEH  3alOpHBIA  KJIAMAaHHBIA  y3el,
pacroJOXKeHHbI MeXAy IO MeHblIed Mepe OJHUM YCTPOICTBOM MOBBIIIEHUS NaBJICHUS U
KQKABIM M3 Y3JIOB KOHBEPCHM, U IPU 3TOM JOMOJHUTEJIbHBINA 3alOpHbIN KJanaHHBIA y3el
NPEeIyCMOTPEH MEXIY KaKAbIM M3 Y3JOB KOHBEPCHMM U IO MEHbLIEH Mepe OJHUM y3JI0M
pasnenenus. Takum 00pa3oM, HCKIIOYAIOTCS KJAMAHHBIE VY3Jbl B TIOJIOXKEHUSX BBICOKOH
TEMIEPaTypbl U BEICOKOTO JABJICHUS, YTO JI€JaeT KJIalmaHHble y3JIbl 00Jiee SKOHOMUYHBIMH.

B eme opgHOM BapuaHTe OCYLIECTBJIEHHS 10 MEHbLIEH Mepe [ OAHOrO,
NPEANOYTUTENIPHO U1 KKJAOrO W3 3alOPHBIX KJAaHOB MOXKET OBITh MPEeryCMOTPEH
JOMOJHUTENBHBINA KJIanaH oOCITy)KUBAHUS, TAKOH KaK KJIalaH BKIIOUEHHs/BBIKIIOUEHHS MEXIY
ABYMsI 3aIIOPHBIMM KJIAlIAaHAMH, YTOOBI rapaHTUPOBATh, YTO y3€J KOHBEPCUH MEXKAY IBYMS
3alIOPHBIMU KJIATTAHAMU MOJKET HAXOIUThCS TMOJ MEHBLINM JaBJIEHHEM, 32 CUeT 3aKpbIBaHUS
IBYX 3aIOPHBIX KJIAIIAHOB U OTKPBIBAHUS KJjlamaHa OOCIyKHBAHUS, B TO BPEeMsl KaK OCTaJIbHbIE
napajieNIbHbIe Y3JIbl KOHBEPCHH MOIAEPKUBAIOTCS B padouem coctossHuH. Takum oOpaszom,
MOJIy4aeTCs, YTO y3eJl KOHBEPCHH MOXKET ObITh O€30MacHO BBIBEAECH W3 SKCIUTyaTALUH IS
PEMOHTA W/WUJIM TEXHHYECKOTO OOCIYKUBAHMS, B TO BPEMsI KaK OCTAJIbHBIE y3JIbI KOHBEPCHH TO-
npexxHeMy padoTaroT. TeM caMbIM yJydIIaeTcsi JOCTYITHOCTb BCEH YCTAHOBKH.

B nmaHHOM BapuaHTe OCYLIECTBJIEHUS MOXKHO H30JMpPOBAaTh OTAENbHBIM y3en s
BBIITOJIHEHHUST PadOT MO TEXHHUYECKOMY OOCIYXKMBAHHMIO W PEMOHTY Ha OTHENBbHOM y3ie Oe3
OTKJIIOUEHHUSl BCEM CHCTEMbl U, CJIEOBaTeNIbHO, MAOIMOJHUTENbHO IOBBICUTH JIOCTYIHOCTb
CUCTEMBI.

B onHOM BapuaHTe OCYLIECTBIEHUS YCTPONHCTBO CHUKEHUsI JAaBJICHUs MPEAYCMOTPEHO B
COCTaB€ y3J1a KOHBEPCHH.

3a cuer oOecrmeueHHs OONBLIETO KOJWYECTBA MApaJUIENbHBIX Y3JI0B BpEMsl IMPOCTOS
OJTHOTO y3Ja He OyAeT OKa3bIBaTh CYIIECTBEHHOIO BIMSHMSA Ha OOINYIO MPOU3BOAUTEIBHOCTD.

Ecnu, nanpumep, pabortaer 10 mnapanenbHbIX Y3JI0B, OTCOEIMHEHUE OAHOIO y3jna Oygaer



03HA4aTh CH)KEHHE MPOU3BOAUTENbHOCTH TOJIBKO Ha 10%.

KpaTtkoe onucanue ueprexen

Hanee uzoOpereHue OyJeT OMHCAHO CO CCbUIKOM HAa OIMH BAapHAHT OCYLIECTBJICHH,
MTOKA3aHHbBIN HA YepTeKax, rae:

Ha ¢ur.lA u ¢ur.1B npuBOOUTCS NPUHLMIHMAIbHAS CXeMa HENpepbIBHOTO criocoda
BBICOKOT'O JIaBJICHUsI JJIsI MIPEBPAILEHHs YIJIEPOACOAEPIKALINX MaTepHajIoB B BO30OHOBISIEMbIE
yTJ1€BOOPOBI,

Ha (ur.2 npUBOAMTCS NPUHIMIHAIBHAS CXEMa MEPBOr0 BapUaHTA OCYIIECTBIICHUS
CHCTEMBbI HATPEBAHUS U OXJIAKICHHUS,

Ha (ur.3 NPUBOIUTCS MPUHLUIHAIBHAS CXEMa €Ile OJHOTO BapHaHTA OCYINECTBIICHHSI
CHCTEMBbl HArpeBaHMs M OXJAKICHHS IO H300PETEHHI0, B KOTOPOHW HArpeBaTesib BBICOKOTO
nasyieHus paboTaeT Ha rase u3 crnocoda,

Ha (ur.4 npUBOAWTCS NPUHLUMHAJBHAS CXEMa IPYroro BapUaHTa OCYIIECTBJICHUS
CHCTEMbl HArpeBaHUsl U OXJKACHUs, TA€ TeIJIO IepenaeTcsl TelUlonepenaroleil cpeae B
OXJIAZIUTEJIC BOJIbI BHICOKOTO JJABJICHHUS M PACIIPENENIIETCs B IPYTUe YaCTH Croco0a;

Ha (Qur.S mokazaHa TNPUHOMIHAIBHAS CXE€Ma [PEANOYTUTENIbHOTO  BapHAHTA
OCYILECTBIIEHHSI CUCTEMBbI NEPEepadOTKH BHICOKOTO JaBJIEHUS] U BBICOKOH TEMITEPaTyphI;

Ha ¢uUr.6 cxeMaTHYeCKH IOKa3aHbl TPH MapaJUIENbHBIX y3J1a CHCTEMbI, ONMHCAHHOW B
CBsI3U C npeapinymumu ¢ur.1 - gur.S;

Ha (ur.7 cxeMaTH4ecKH MOKa3aH APYrod BapUAHT OCYIIECTBJICHUS TPEX MapaslsielbHbIX
y3JIOB CHCTEMBI, OITMCAHHOM B CBSI3U C Npeapiaymumu ¢ur.1 - ¢pur.S;

Ha ¢ur.8A u pur.8B cxemarudyecku Moka3aHbl Ba BAPHAHTA OCYILECTBIICHUS 3aIIOPHBIX
KJIATIAHHBIX Y3JI0B; U

Ha GuUr.9 cxemMaTHYeCKH MOKa3aH APYrod BapHaHT OCYINECTBJICHUS TPEX MapaliesbHbIX
Y3JIOB CUCTEMBI, OIIMCAHHOM B CBSI3H C mpeasiaymumu ¢ur.1 - ¢pur.S.

HDCHHO‘ITI/ITGHBHBIG BapHUAaHThI OCVIIECTBJICHUA

Ha ¢wur.]1 mokasaH BapwaHT OCYIIECTBJIEHHS HENMPEPBIBHOIO CIOCOOa MPOHM3BOICTBA
BBICOKOTO JIaBJICHUS Ul OCYLIECTBJICHUS KOHBEPCUH YIIIEPOACOAEPIKAIINX MaTepUasoB, TaKUX
Kak Omomacca, B BO30OHOBISIEMOE MACJO, BKJIIOYAIOIIMN HACOCHBIE CPENCTBA U CPEACTBA
MOBBILIEHUS] JABJICHUSL.

Kak mokazano Ha ¢ur.l, yriepoacomepkamuii Mareprajg CHadyaja HalpaBlIseTCs Ha
craguio (1) moaroToBku CeipbeBOil cMecu. CTaus MOATOTOBKH CHIPHEBOH CMECH OCYIIECTBIISIET
IPEBPALICHUE YIIIEPOACOAECPKAILETO MaTEPHUaa B NEPEKAYNBAEMYIO ChIPBEBYIO CMECh M HaCTO
BKJIFOYAET MEXAHWYECKHE CPEACTBA I  YMEHBLIEHHMs Pa3sMEPOB  YIVIEPOACONEPIKAIIETO
MaTepuana U CyCIEeHAUPOBAaHUs YIIepOACOAEPKALIEro MaTepuana ¢ IpyrUMHA UHIPEAUEHTAMU,
TAaKUMH KaK BOJA, KaTaJIU3aTOpPbl M ApPYyrue A0OaBKH, TaKHE KaK OPraHMYECKHE BEINECTBAa B
CBIPHEBOI CMeCH. B mpeamnodTuTeslbHOM BapuaHTE OCYIIECTBIIEHHsS] HACTOSINErO H300pETeHHs
CBIPbEBAsT CMECh MOXET OBITh MPEABAPUTENIPHO HArpera Ha CTagud TpeIBaPUTEIbHOM
NOArOTOBKU. YacTO CBhIPbEBYHO CMECh MPEABAPUTENBHO HArpeBarOT A0 TEeMIepaTypbl B

nuanasone ot npuMepHo 150°C no npumepro 250°C Ha cranuu npeaBapUTEIbHON MOATOTOBKH,



HampuMep, A0 TeMIepaTtypsl B auanazoHe oT npumepHo 150°C po mnpumepno 220°C.
IIpennoyTuTeNnbHO CHIPbEBYIO CMECh PEABAPUTENBLHO HATPEBAIOT IO TEMIIEPATyPhl B AUANIA30HE
or npumepHo 160°C pgo mpumepno 200°C, Hampumep, 4O TeMIepaTypbl B AHANa30HE OT
npumepHo 160°C no npumepno 180°C.

IIpenMy1eCTBEHHO 3TO OCYIIECTBJIIETCS MyTEM Iepefayvd TeIula OT OXJIQAUTENs BOJBI
BBICOKOTO JIAaBJIEHUs Yepe3 TEILIONEPeNatoIyIo Cpeny, TaKylo KaK rops4yee Macyio WIN BOISHON
nap, npy 5TOM O0LIast peKynepanys Tera 1 SHepro3hHeKTHBHOCTD OBBIIAKOTCS.

Bropasi cranus npencrabnser coOoii cTamuio (2) MOBBIIEHHs JaBJIEHUs, HA KOTOPOM
JaBJIEHUE CBHIPHEBOH CMECH MOBBIMIAIOT C IMOMOLIBI) HACOCHOTO CPENCTBA O AABJIEHHS OT IO
menbineit mepe 150 6ap (15 MIla) no npumepno 450 Hap (45 MIla), Hanpumep, OT TABJICHHS T10
menbleit mepe 180 Gap (18 MIla) mo 400 Gap (40 MIla), mpennOYTHTENBHO NaBJICHUE
CBIPHEBOI CMECH TOBBILIAIOT ¢ MTOMOIIBI) HACOCHOTO CPEACTBA 0 NABJICHHS BbIIIE KPUTUIECKOM
TOYKH BOJBI, TAKOTO KaK NaBJIEHHE, paBHOe MO MeHblned Mepe 250 Oap (25 MIla); Gonee
NPEATIOYTUTENBHO AABJIEHHE CHIPHEBOM CMECH MOBBIMIAKOT C MOMOIIBID HACOCHOTO CPENCTBA 110
nasneHust o MeHbined mepe 300 Oap (30 MIla), kak Harpumep, Mo MeHbLIeH Mepe 320 Gap (32
MITa).

Haxopsmyrocss mox faBieHHEM ChIPEBYIO CMECh Jajiee HArpeBaroT 0 TEMIIEPaTyphl
peaxkiuu B auanaszose ot npumepHo 300°C no mpumepHo 450°C, Hanmpumep, A0 TEMIEPaTyphl B
nuanasoHe ot npumepHo 340°C go mpumepHo 430°C; mpeAnoOYTUTENbHO HAXOIALIYIOCS IOA
JaBIIEHHEM CBIPBEBYIO CMECh Jajie€é HArpeBalOT O TEMIIEPaTypbl PEakLHd B AHANA30HE OT
370°C no 425°C, nanpumep, A0 TeMriepaTypsl B Auanaszone ot 390°C no 420°C.

CrippeByl0 cMech OOBIYHO BBIAEPKHMBAIOT B O3THX YCIOBHUAX B TEYEHHE BPEMEHH,
JOCTaTOYHOTO JJIs1 KOHBEPCHH YTIIEPOACOAEPIKallero MaTepuaa, HapuMep, B TeUEHHE Nepruosa
BpemeHu 2-30 MuH, HanpuMmep, B Auanasone 3-20 MUH, U IPEANOYTUTENBHO B AuanasoHe 5-15
MUH, IIepesl TeM, KaK €€ OXJIAKIAI0T U TIOHMKAIOT JIaBJICHUE.

CMech TPONYKTOB, COIEPKAINYI0 KUAKUN YIJIEBOAOPOAHBIM MPOAYKT, BOAY C
BOJIOPACTBOPHMBIMU ~ OPTAaHUYECKHMU COCJUHEHUSIMH U PACTBOPEHHBIMH COJISIMH, Tras,
COIEp KALTNI TUOKCH]I YrJepoaa, BOAOPOA M METaH, a TaKXKe B3BEIICHHbIE YaCTHUIIbl U3
YKa3aHHOTO KOHBEPTHPOBAHHOIO YIJIEPOACOAEPIKAIIEr0 MaTepuaia, nAajee OXJIaXTAoT [0
TeMIiepatypsl B nuanaszone ot 80°C no 250°C, nanpumep, B auanasone ot 120°C no 170°C;

3areM OXJIAKIACHHYIO CMECh MPOAYKTOB TOAAIOT B YCTPOWCTBO CHIIKEHHS NABIICHHSL.
[Monxonsmue ycTpoHCTBa CHMKEHHUS IABJICHUS BKIFOYAIOT YCTPOHCTBA CHIDKEHHS JABJIICHMS,
comepamiie psn TPyO4daThIX SJEMEHTOB B IOCIENOBATEIBHOM W/WIHM TMapajuleIbHOM
PACIIONOKEHNH € JUIMHONH M BHYTPEHHUM IIOMEPEYHBbIM CEUYEHUEM, MPUCIOCOOJIEHHBIMU IS
MOHMYKEHUS JABJIEHUS JI0 KEJIAeMOT0 YPOBHS, U YCTPONCTBA CHIDKEHUS TABJICHUS, COAEpIKaLIHe
PEOYKIIMOHHBIE HACOCHBIE arperarsl.

KOHBEpTHPOBaHHYIO CHIPEBYIO CMEChH Jajiee Pa3/eNsAloT Ha IO MEHbIIEH Mepe ra3oByiO
da3y, a3y BO300OHOBIAEMOro HEOUHMINEHHOIO Macya, BOAHYIO (a3y ¢ BOAOPACTBOPUMBIMH
OPTaHHUYECKUMH COEIMHEHHMSIMH, a TakXKe C PACTBOPEHHBIMH COJIIMH H, B psli€ CIIy4yaes,

B3BCIICHHBIMHU YaCTHLIAMU. PasneneHI/Ie MOKET OBITh OCYHIECTBJICHO IYTEM I'PaBUMETPHUICCKOIO



paznenenus pa3 WM IPyrUMHU NOAXOMALIMMU CIIOCOOaMHU, TAKMMHU KaK LEHTPU(PYTUPOBAHUE.

MHorue BapuaHThl OCYIIECTBJICHUS HEMPEPBIBHONW BBICOKOTEMIIEPATYPHOH nepepadoTKu
yTJIEPOACOAEPIKAILEr0o MaTepuaia B YINIEBOAOPOAbI BKJIHOYAIOT CTAJUI0 M3BJIEUEHUS C LENbIO
W3BJIEYEHUs] TOMOT€HHOIO KaTajln3aTropa u

Bo300HOBIIEMOE HEOUHMINEHHOE MAcjio MOXeT ObITh Jajiee HANpaBJIEeHO B CIOCOO
NOBBILICHNs] KA4€CTBa, II€ OHO MOJABEPraeTCsl MOBBILICHUIO AABJICHUS 0 NaBJICHHUS B JUaNa3OHe
ot npumepHo 20 Gap no nmpumepHo 200 Gap (2-20 MIla), Hanpumep, 10 AaBIEHHs B TUANa30HE
50-120 Gap (5-12 MIla) nepen HarpeBaHueM a0 Temreparypbl B quana3one 300-400 °C B ogny
WM HECKOJIbKO CTaJui U KOHTAKTHPOBAHHUIO C BOAOPOAOM M T'€TEPOreHHBIM KaTalU3aTOPOM
(kaTranu3aTopaMu), COAEPKAIIMMHUCS B OOHON WM OoJjiee PEAKLMOHHBIX 30HAX, U B KOHEYHOM
cueTe pasaersiercss Ha (paKkiiy ¢ pa3IMYHON TEMIIEPATYPOH KUITEHHS.

Ha ¢wur.2 npuBOoAMTCS NPUHLMITHANIBHAS CXEMa IEePBOTO BapHAHTA OCYIIECTBIICHHUS
CHUCTEMbl HAarpeBaHUs U OXJAXACHUs, 7€ TEIUIO U3BJEKAETCS] CO CTaJUU OXJIAXKIEHHUS CMeECH
MPOAYKTOB CO cTanuu (4) KOHBEPCHH W MepenaeTcs Ha cTaanio (3) HarpeBaHUsl CHIPbEBON CMECH
C UCTOJIb30BAaHUEM BOJbI BHICOKOTO JABJIEHMsI MPU AABJIEHUHU BbIlllE KPUTHUECKOIO JaBJIEHUS B
Ka4yecTBe TeIuIoNnepenaronei cpeasl. Boma BeICOKOro naeieHuss u3 oxuanutens (5) nmauee
HarpeBaeTcsi mepes MOCTYIUIEHHEM B Harpesarelnb (3) ChIpbeBOW CMECH, M OXJIAXKIEHHask BOJA
BBICOKOT'O /IaBJIEHUS] U3 HarpeBaTesl ChIpbeBON CMECH Jajee OXJaKIAeTCsl B OXJIAAUTENE BOJIBI
BBICOKOTO JaBJICHHS MEPE MOCTYIUIEHHEM B OXJIAAUTENb (5) IPOIYKTOB.

Bo MHOrumx BapuaHTax OCYLIECTBJIEHUS KaK CbIpbeBas CMECb, TAK U CMECb NPOJYKTOB
CUNTAIOTCS MPOOJEMHBIMU TEKYYMMH CPEIaMM, HarpuMep, TeKYYUMH CPedaMU, CO3AI0LIUMHU
OTACHOCTb 3arpsI3HEHUS W/HIIN OCAXKIAEHHSI, U MOTYT TPeOOBaTh MEPUOAMUECKON OUUCTKH. Takum
00pa3oM, NpeArnoYTUTENbHBINA BAPUAHT OCYLIECTBIECHHS HACTOSIILErO H300pETEHHs 3aKIIF0UaeTCs
B TOM, 4YTO Kak HarpeBaTenb (3) CbIppeBOH cMecH, Tak U oxyaautenb (5) NpoaykToB
IPENCTABILIIOT COOOM KOXKYXOTpYOHBIE TEINIOOOMEHHUKH C TEXHOJIOTHYECKOH CPeloi, TeKyIuen
no TpyOaM, U BOJOW BBICOKOTO NABJICHHUS, TEKylIel depe3 MeKTpyOHOe MPOCTPaHCTBO. Takum
o0pa3oM, TMOTOKH TEKyYHMX CpPed MOXKHO JIydlle KOHTPOJHPOBATb, a MEPTBbIE 30HBI -
MUHHMU3UPOBaTh. Kpome TOro, BHYTPEHHSsI CTOPOHA TPyO Jierde OUUINAeTCs, 4eM MeKTpyOHOe
NPOCTPAHCTBO, HATIPUMEP, MEXAHUYECKIMU H/HITH JPYTUMH CPEICTBAMHL.

[TpoxonHoe ceueHHe IUIsl CHIPbEBOIM CMeCH MepBOH 4acTu Harpesatrens (3) ChIpbeBOH
CMeCH, TZie BS3KOCTb CHIPBEBONW CMECH MOXET OBITh BBICOKOH, MOXET ObITh OOJbIne, 4YeM B
noclienyromieil yactu Harpesaressi (3) CbIpbeBOH cMecH, 4TOOBI CBECTH K MUHUMYMY TaJCHHE
JaBIIEHUs] 4Yepe3 MEePBYI0 YacTh HArpeBarelisl ChIpbeBOH cMecH. Takum o0pa3oM, BapHaHT
OCYIIECTBIIEHHs] HACTOSIIEr0 M300PETeHUs 3aKII0YaeTCss B TOM, YTO OTHOIICHHE MPOXOJHOTO
CeueHHUsl JJI CbIPbEBON CMECHU B NEPBOM 4YacTH HarpeBaTessl CbIpbeBOM CMECH K MPOXOAHOMY
CEYECHHIO CBIPbEBOM CMECH B MOCJIEAYIOLIEH YaCTH COCTAaBISIET MO0 MEHBbIIEH Mepe 2, Hanpumep,
10 MEHbIIEN Mepe 4.

IIpoxongHOoe cedeHue Il ChIPbEBOM CMECH MOKET OBITh H3MEHEHO MapajulebHbIM
UCTIONIb30BAaHUEM OOJBIIEr0 KOJHUYECTBa TPYO OJMHAKOBBIX Pa3MEPOB I K€ MOXET OBbITh

U3MEHEHO ITyTeM M3MEHEHHUs BHYTpeHHero nuamerpa TpyO. IlpennmouTurenbHbI BapuaHT



OCYILECTBIIEHHs] HACTOSIIIEr0 M300PETeHUs 3aKJII0YAeTCs B TOM, YTO OTHOIIEHHE BHYTPEHHETO
auaMeTpa TpyO B mepBOW YacTH HarpeBatess (3) ChIpbE€BOI CMeCH K BHYTPEHHEMY AMAMETPY
TPyO B MOCJIENYIOIIEH YaCTH COCTABJISIET IO MEHbIIeH Mepe 1,5, HapuMmep, 1o MeHbLIel Mepe 2.

Bo MHOrux npuMeHeHusIX TeMIlepaTypa CbIpb€BOU CMECH, BBIXOASIIECH U3 MEPBON 4aCTU
HarpesaTelisl ChIpbEBOM CMECH, COCTaBJIsieT Mo MeHbiie mepe 160°C, HampuMep, MO MeHbLIEH
mepe 170°C. IlpeanodrurenbHO, TEMIIEpaTypa ChIpbEBOM CMECH, BBIXOASILIEH U3 MepBOi 4acTu
HarpesaTelisl ChIpbeBON CMecH, COCTaBiisieT no MeHblueil mepe 180°C, Hanpumep, Mo MeHbIIEH
mepe 190°C.

CpenHsisi CKOPOCTh MOTOKAa ChIPhEBON cMecu (ompenessieMas Kak OOBbEMHBIH pacxofn,
JeNIEHHBII Ha TUIOLIab CEUEHHUs MOTOKA) BO BTOPOW YacTH HArpeBaTeNs ChIPbEBOH CMECH
OOBIMHO COCTaBJIIET MO MeHbinel Mepe 1 wm/c, Hampumep, To MeHbimed mepe 1,5 wm/c.
[IpenmoyTHTENBbHO, CPEAHSISI CKOPOCTh TIOTOKA CHIPHEBOH cMecH (ompenenseMasi Kak 0ObeMHBIN
pacxon, AENEHHbI Ha IUIOIAJb CEYEHHs IOTOKAa) BO BTOPOH YacTH HArpeBarelsi ChIPhEBOH
cMecH OOBIYHO COCTABIISIET IO MEHbBINEH Mepe 2 M/C, HalpuMep, 1o MeHbInel mepe 2,5 m/c.

TemmnepaTypa BXOAALIEH CHIPbEBOM CMECH B HArpeBaTelb ChIPbEBOH CMECH OOBIYHO
HaxoauTcs B AuanasoHe oT npumepHo 20°C no npumepHo 250°C, Hanpumep, B JUana3oHe OT
npumepHo 60°C po mpumepHo 220°C; mpeAanoyTUTENbHO TemIepaTypa BXOJSLIEH ChIpbeBOM
CMeCH B HarpeBarelb ChIPhEBOH CMeCH OOBIYHO HAXOAUTCS B quana3oHe ot npumepHo 80°C mo
npumepHo 200°C, HanpumMep, B fuanaszoHe ot npumepHo 120°C go npumepno 180°C.

CoippeByl0 cMeChb OOBIMHO HArpeBalOT O TEMIIEpPATypbl, PABHOM IO MEHbIIEH Mepe
340°C, BOMOI BBICOKOIO NAaBJEHHs, HampUMep, AO TeMIeparypbl 1o MeHbluell mepe 350°C;
IPENOYTUTENBHO ChIPbEBYKD CMECh HArpeBarOT A0 TemrepaTypel Mo MeHbiued mepe 370°C
BOZIOM BBICOKOTO [AaBJIEHUs, HAlpuMep, A0 TemmepaTrypbl nmo Menbuieil mepe 390°C; bonee
IPEAIIOUTUTENBHO CBIPBEBYIO CMECh HAarpeBalOT 0 TeMIEepaTypbl B AUAana3OHEe OT MPUMEPHO
390°C no mpumepHo 425°C BOmOH BBICOKOIO [aBJIEHUs, HANpUMep, O TEMIIEpaTyphbl B
nuarnasone ot 395°C mo npumepno 420°C.

TemmepaTypa BOABI BBICOKOTO AABJIEHHs, MOCTyMarolied Ha craauio (3) HarpeBaHUs
CBIPBEBOI  CMecCH, OOBIYHO COOTBETCTBYET CBEPXKPUTHYECKHUM YCJOBHSM, Hampumep,
Temneparype, paBHoW o MeHbineil mepe 400°C, 1o mocTyruieHus1 B Harpesateb (3) ChIpbeBOH
CMeCH;, TMPEeANOoYTUTEIbHO TeMIlepaTypa BOIbl BBICOKOIO JaBJIEHHS COCTAaBJISIET IO MEHbLIEH
mepe 420°C, marpumep, o MeHbLIei mepe 430°C; Oosee MPEANOYTUTENTEHO TEMITEPATYPa BOJIBI
BBICOKOT'O JIaBJICHHsI COCTaBJISIET 10 MeHblel mepe 440°C, nanpumep, o menbiueii mepe 450°C.

Bona BBICOKOTO JaBlieHUs, BBIXOZSIIAsi CO cTanuu (3) HarpeBaHHsl ChIPbEBOH CMeCH,
OOBIYHO COOTBETCTBYET CBEPXKPUTHUYECKHM YCIOBHSIM, HANpPUMeEpP, TEMIEpaType MO MeHbIIEH
mepe 150°C no BeIxoma u3 HarpeBaTens (3) CbIPbEBOI CMECH; MPENNOYTHTEIBHO TEMITEpaTypa
BOJIbI BBICOKOT'O JIABJICHUS, BBIXOSIIEH CO CTaquu (3) HarpeBaHusl ChIPhEBON CMECH, COCTABIISIET
no MmeHbwneil mepe 150°C, Hanpumep, mo mesbweidl mepe 200°C; Oornee MPEANOYTUTENBHO
TeMIepaTypa BOJbI BBICOKOTO JABJIEHUs CO CTaauu (3) HarpeBaHHs ChIPbEBOM CMECH COCTABJISIET
no MeHbleil mepe 230°C, Hanpumep, o MeHblueil mepe 250°C.

Bona BeIcOKOrO naBiieHHs, BBIXOAsIIAs U3 HarpeBatenst (3) ChIPbEBOM CMecH, najee



OXJIAKIAETCsI B OXJIAZNTENE BOIbI BHICOKOTO JABJICHUS IMEpe] MOCTYIUIEHHEM B OXJIaguTenb (5)
nponykToB. Kak nmpaBuio, oxyiaxaeHue BOAbI BBICOKOTO AaBIIEHHS, BBIXOASIIEH U3 HAarpeBaTess
(3) cbIppeBOIi cMeCH, B OXJIAUTENIE BHICOKOTO JABJIEHUS OCYLIECTBISIETCS C IOMOIIBIO IIepeadn
TeIUIa TeIUIONEPENArOIeN Cpelie, TAKOM Kak ropsuee mMacyo. Ternso, U3BJICUEHHOE B OXJIaAUTENEe
BOJIbI BBICOKOI'O JaBJIEHMs, MOXET IIepenaBaTbCsl B JPYyrHe 4YacTH IIpOLecca IMOCPEACTBOM
TEIUIONepeNaroLIel Cpebl, Kak MOKa3aHOo U OMUCAHO OoJiee MoapoOHO CO CChUTKOI Ha ¢ur.S.

OxJaauTenb BOABI BBICOKOTO IABJICHHS 00€CIIeYnBaeT HECKOJIBKO MTPEUMYIIECTB!

- Temmepatypa moBepXHOCTHM OOJNacTH Terionepenayn B oxjanutene (5) mpoaykra
MOJKET TMONIECPKUBATHCS U PEryJUpPOBAThCS IO JOCTATOYHO BBICOKOW TEMIEPATYPhI, YTOOBI
NPEAOTBPATUTh  OTBEP)KACHHWE  BBICOKOKHILIIIUX  COCOUHEHMH HA  TEIUIONEPeNaroIinuX
MOBEPXHOCTSIX 0e3 ymepba st oOmel pekynepauuu Teruia. BO MHOTMX BapHaHTaxX
OCYIIECTBIIEHHs] HACTOSIIIEr0 M300PETeHHs TaKOE OTBEPIKIEHHE BBICOKOKHUIISIINX COCOHMHEHUI
MOXET BbI3BaTh 3arPsS3HEHHE TEIUIONEPENAIOIINX  IOBEPXHOCTEH W/WIM  3aCOpEeHUe
TeIJIONePeNAr X TPYO W/ WK CHIKeHHe K03 puinenTa noroka.

- Ilnomane Terutonepenaun, tpedyemas B oxmaaurene (5) MpoaykTa, 3HAYUTEIBHO
YMEHbBINAETCS W3-3a Oojiee BBICOKOTEMITEPATYPHOM JBIDKYIIEH CHJIBI W3-3a JajbHEHIIero
OXJIAKICHUS U PEKyIepaLH TEIUIa OXJIAAUTENEM BOJbI BBICOKOTO AaBJIEHUSI.

- Oxyagurenb BOIbI BBICOKOTO [aBJIEHUS OO0ECIeYMBaeT BO3MOXKHOCTh TOYHOM
HACTPONKHU WIIH PEryJIUPOBKU padOThI OXaguTess (5) IpOnyKTOB.

ITocne oxmanuTens BOABI BBHICOKOTO IABJIEHUS BOJA BBICOKOTO JABJICHUS TOCTYHAaeT B
MEXTPYOHOE MPOCTPAHCTBO OXJIAUTEINS IPOIYKTOB.

Kak npasuio, Temneparypa Ha BXOZ€ BOJbI BBICOKOT'O JIaBJI€HUS B OXJIAUTENDb (6) cMecH
IPOAYKTOB COCTaBisieT MO MeHbleln mepe 60°C, Hampumep, mno Mmesbluield Mepe 80°C;
NPEATIOUTUTENIBHO, TEMIIEPAaTypa Ha BXOJE BOAbI BHICOKOTO JIABJIEHUS B OXJaauTelb (6) cmecu
NPOAYKTOB cocTamisieT 1o MeHbiiel Mepe 100°C, nHanpumep, no menbuieir mepe 110°C. Bo
MHOTHX BapUAaHTaX OCYIIECTBJICHUs, TeMIepaTypa Ha BXOJE€ BOIbl BBICOKOTO MAaBJICHHS B
oxjianutesb (6) cMecu MpoaykKToB Haxomutcs B auamnasone ot 100°C mo 150°C, Hampumep, B
nuamnasone or 110°C mo 140°C.

Yacto cmech MPOAYKTOB OXJIAXAAIOT A0 Temnepatypsl B Auanasone ot 80°C no 250°C B
oxjanurene (6), Hampumep, A0 Temmeparypel B auamazone ot 100°C mo 200°C;
MPEATIOYTUTENBHO, OXJIAXKAAOT A0 TemriepaTypsl B auanasone ot 120°C go 180°C, nampumep,
1o temneparypsl B quanazone ot 130°C mo 170°C 3a cyer TeruiooOMeHa cO CMEChIO MPOAYKTOB
B TETUIOOOMEHHUKAX.

Ha ¢wur.3 npuBonuTCcs MpUHIMIUANBHAS CXEMa €I1€ OAHOIO BapHaHTa OCYIIECTBIICHHUS
CHCTEMBbl HarpeBaHMs U OXJXKACHHUS, B KOTOPOH HArpeBaTeib BOIBI BBHICOKOTO JABJIECHHUS IO
MEHBILIEH Mepe YaCTHMYHO HarpeBaeTcs 3a CYET CropaHusl MOOOUYHBIX IMPOAYKTOB CIIOCO0A.
IToOouHbIe MPOAYKTHI MOTYT COAEPIKATh TEXHOJIOTUYECKUN ra3 U3 ydacTKa pas3zeeHus cnocoda
W/ W3 y4acTKa IMOBBIIEHUS KaudecTBa crocoba, W/HIK TOJydeHHble (PaKIUU JKHIKHUX
yIJI€BOAOPOAOB W/MIM BOAOPACTBOPUMBIX OPraHMYECKHX COEAMHEHUII TOPIOYEro TBEPAOTO

NPOAYKTA, TAKOT'O KaK APEBECHBIHN YTOJb, MOJYUYEHHBIN B pe3yJibTaTe crocoba.



Takum oOpaszom, pekymepamusi 3HEPTUU YBEIUYMBAETCA, M OOECIeYMBAETCS OYEHb
SHEPro’KOHOMHYHBIA croco0. IIpennmoyTurenbHbIi BapHaHT OCYLIECTBIEHUS HACTOSINETO
n300peTeHNs 3aKJII0YaeTCsl B TOM, YTO BCE TEIJIO, TpeOyeMoe B HarpeBaTesie BOABI BBICOKOTO
naBjieHus, obecrieunBaercsi crocodom. Takum obpa3zom, Crocod CTAaHOBUTCS CAaMOAOCTATOYHBIM
C BHeprueil Al HarpeBaHUsl CHIPbEBON CMeCH, U 00eCIeunBAaeTCss OU€Hb YHEPrO3KOHOMUYHBIH
c11oco0.

Ha ¢ur4 npusomurcs nNpUHLMIMANbHAS CXe€Ma APYrOro BAapUaHTA OCYILIECTBICHUS
CHUCTEMBbl HArpeBaHUsl U OXJAXKAECHUS, INe TEIUIO NEepenaercs TeIUIoNepenaronel cpene B
OXJIaAUTeNe BOIBI BBICOKOTO JABJICHHMS M pPAaCHpenensieTcs Ha APyrue ydacTKu crocoOa.
Tennonepenaromasi cpeja MOXKET BKJFOYATh TOpsiuee MAacyo, BOAY W/WJIM BOINSHOW map, |
TEIUIONEPEA0INasl CPeAa MOXKET MCIOJB30BATECS I PACHPENENICHUs] SHEPTUH, U3BJICYEHHON
U3 BOJbI BBICOKOTO JABJIEHHs], B IPYrUe YYacTKH Crocod0a, HampuMep, Ha CTaJHI0 MOATOTOBKH
CBIPbsI W/WJIH CTAUI0 YTHIIN3ALUH, W/ WIIN CTAIHUIO MOBBIICHHUS KAYeCTBA.

Ha ¢wur.5 mokasaH NpeAnoYTUTENbHBIH BapUAHT OCYLIECTBICHHs CHOCO0a BBICOKOTO
JABJIEHUsl IJIs1 TUAPOTEPMUYECKOrO MPEBPALEHUs YIIIEPOACOAEPIKALIErO ChIPbsi, TAKOIO KAk
Onomacca, B BO30OHOBIISIEMOE TPAHCIIOPTHOE TOILIMBO, CMAa304HbIE MATEPHUAJIbl H/HITH TPOIYKTHI
TOHKOTI'O XUMHYECKOTO CHHTE3a, BKIFOYAOLIHH B ceOst CHCTEMY MOBBIIICHUS 1 cOpOCa NaBICHMUS.

Ha ¢ur.6 nzobpaxkeHpl TpHU MapajuIeNbHBIX y3Jla KOHBEPCUH, NMPUYEM KaKIBIA y3el
KOHBEPCHUH COIEPKUT JIMHUIO C HArpeBaTesieM, €MKOCTbIO KOHBepcHH U oxnanureneM. Kpome
TOrO, KJIamaHHblE y3Jbl V MOpPEeayCMOTPEHbl Mepen W mnociae Kaxaou aunuu. Knamaner V
00ecreunBaOT BO3MOXKHOCTb 3aKpPbITUS OAHOH TEXHOJOIMYECKOW JIMHUM W BBIOJHEHHS
PEMOHTHO-3KCIUTyaTal[HOHHBIX PabOT Ha TAaKOH HM30JIMPOBAHHOHN JIMHUU 0Oe3 HEeOOXOIMMOCTH
OTKJIFOUEHMs] BCEH CHCTEMbl NepepadOTKH M, TeM CaMblM, O0ECHEeYMBAIOT MOBBILICHHYIO
JNOCTYITHOCTb BCEH CUCTEMBI.

Ha ¢wur.7 cxemMaTH4HO MOKAa3aH eIle OAWH BAapUAHT OCYLIECTBJICHUs] U300pETeHUs, Tae
y3JIbl KOHBEPCHH BBIXOIST 3a MPEIelibl SJIEMEHTOB, MOKA3aHHBIX Ha (Ur.0, MPH STOM KaKIbIH
JOTIOJTHUTEIBHO COAEPKUT OJIOK CHIKEHHSI JABJICHUSI.

Ha ¢ur.8A mnokazan knamaHHbIil y3en V, comep:kamuii aBa 3amopHbix kianmana C,
PacnoJIOKEHHBIX MOCIEA0BATENBHO OTHOCUTENIBHO y3J1a KOHBepCUU. Mexay NByMsl 3allOPHBIMU
knanaHamu C npenycMoTpeH kjiaman M oOchiy:kuBaHusl Juisi 0OeCredeHHs] BO3MOKHOCTH
MOHMIKEHUS 1aBJI€HUs B INHUU MEXY 3allOPHBIMU KJIallaHaMM U MEX]y KJIallaHHBIMU y3J1amMu V
10 AaBIIEHHsI OKpYyKaromeil cpenbl. Takum oOpa3zoM, MOKHO 00€CIIEUNTh PEMOHT M TEXHUYECKOE
o0cCITy>KMBaHNE OHOM JIMHHH, B TO BPEMsI KaK APYrHe JIMHUH CUCTEMBbI MO-TIPEKHEMY PadOTaroOT.
DTOT BapHAHT OCYLIECTBIEHHS OOECHEUUT BBICOKHH YPOBEHb OE€30MACHOCTH SKCIUIyaTalud U
TEXHUYECKOTO 00CITy)KUBaHUs. J{OTIOHUTENBHBIA BApHAHT OCYIIECTBIEHHS NIOKa3aH Ha ¢ur.8B,
I7ie MCIIOJIb3YETCS TOJBKO OAMH 3allOPHBIA KiamaH. XOTs YPOBEHb OE30MacHOCTH HECKOJBKO
CHIDKEH, 3TO pelIeHne B MPUHLHUIE OyaeT o0ecneunBaTh Te ke PyHKINOHAIbHBIE BO3MOJKHOCTH,
YTO M BAPHAHT OCYIIECTBJICHNUS, IOKA3aHHbIN Ha Gur.8A.

Ha ¢ur.9 npuBogurcs npuHLUNUANbHAS CXeMa MPEANOYTUTENILHOW CHCTEMBI, I

AABJICHUC HU3MEPACTCs IMNEPCA KIIAllaHHbIMU Yy3JlaMH, a Ui KaKOOro H3 Yy3JI0OB KOHBCPCUU



U3MepsieTCsl Mepesl HarpeBaTesieM, Mepel PeakTopoM (peakTopamH), a TaKke OO0 U IOoCie
oXJaauTeNs. 3a CUeT W3MEepPEeHMsl AABJICHUs B 3THUX IMOJOXKEHUSX IMOJyYaloT, YTO KOHEUHOE
JaBJICHHE B OJHOM M3 Y3JIOB MOXKET HEMPEPbIBHO KOHTPOJHMPOBATHCS B IpoLecce padoThL
Cucrema TO3BOJISIET KOHTPOJHMPOBATh U OMNpPENEsITb POCT AABJICHUS B y3J€ KOHBEPCHH.
ITpeamouturenbHO OJNOK YIPABICHUS COSNUHEH C W3MEpPUTENsIMU JAaBlieHUs (Ha dYepTexe
NIOKA3aHO IMYHKTHPOM COEAMHEHHE C W3MEPHUTENISIMH JaBJIEHHs TOJBKO B OJHOW JIMHUH) U B
cllydae HapacTaHMs MAJeHUs JaBJICHHs W30JUPYET y3esl KOHBEPCHH, 3aKpbiBas 00a KIIanaHHBIX
y3Jj1a KOHerTHOﬁ nquHuA. B kadecTse HepBOfI IIOIIBITKM OYHUCTKH MOXET 6bITb YCTaHOBJICH
HUMITYJIbC OYUCTKU IIYyTEM OTKPbIBAHUA OAHOTO H3 KJlallaHOB O6C.Hy}KI/IBaHI/I$I Ha HECKOJIbKO
CCKYHI, IPpXU 3TOM BO3MOKHOEC IMMOBBIIICHUE JABJICHUA MOXKET 6bITb YCTPAHECHO. B Cllydasix, Koraa
IOBBIIICHUEC OABJICHUSA HE MOXXET 6bITb YCTPAHCHO, KOHerTHbeI Y3€J KOHBEPCHUU OTKIIFOYAKOT
NyTEM 3aKpPbITUA KIIAIIAHHBIX Y3JIOB. HpeI[HOLITI/ITeJ'IbHO 9TO OCYHECTBIIACTCA MYTEM U3OJALUN
y3Jia KOHBEPCHH M MOAAEPKaHMS €ro MOA AaBJICHUEM TPH OXJIAKIECHHU IJIsl TPEIOTBPALICHHUs
HUCTMIAPCHHA HHU3KOKUIIAIIHUX KOMIIOHCHTOB M3 TMPOAYKTa H, TEM CaMbIM, OCTaBJIAA TBepI[beI
ocTatok B obopynoBaHuU. [1OCKOJBKY ropsdas 4acThb y3ja KOHBEpCHH OyIeT MO-TMpeKHeMy
ropsmei/'l, 9TO O3HA4YAC€T, YTO BO3MOKHO MOBBIIICHHUE AABJICHUSA H3-3a HArpe€Ba OrpaHUYCHHOIO
npoctpaHcTBa. CHUTyalusi COOTBETCTBYET € MPEAMOYTHTENILHOMY BapHAaHTY OCYIIECTBJICHHUS,
yIpaBJIeHHuE B KOTOPOM IPOHCXOINT IyTeM cOpoca JaBJIeHHs Yyepe3 KIlarmaHbl 00CTy KUBaHUS.

1. IToozomoeka ceipvesoii cmecu

IlepBasi cramust cmocoba 3akiO4YaeTcsi B TOATOTOBKE CHIPBEBOH CMECH B BHAE
NOANAIOINEHCS MePeKauMBaHUIO CYCIIEH3UU YIJIEPOICOAEPIKAINero Marepuaiga. ITO OOBIYHO
BKJIIOYA€T CpeaAcCTBa MAJis YMCHBLICHHUA PAasMEpPOB U CYCIICHAUPOBAHMS, TAaKHUE KakK
AMCIIEPrUPOBaHNE OPTaHUYECKOro Marepualia ¢ APYTMMHU MHTPEIUEHTaMU, TAaKUMH KaK BOJA,
KaTaJIM3aTOPBI M APYrHe 100aBKH, TAKHE KaK OPrAHUYECKHE COEANHEHUS B ChIPHEBOH CMECH.

Vrieponconepikamuii MaTepral MOKET ObBITb B TBepAOH (GopMe I MOXKET HUMETh
BHELIHUHI BUO TBEPAOTrO BEMIECCTBA, HO TAKKE MOKET 6bITb B BUJAC IIJIaMa UJIU JKUOKOCTH. KpOMe
TOTO, YIJIEPOACONEpIKAIIUN MaTepuan (MaTepuabl) MOXKET COAEepPkKAaTbCsS B OAHOM Win Ooee
BXOOALINUX ITOTOKOB.

HeorpanuduBaroiue MpuMepbl yIIEPOACOAEPIKAIIErO ChIpbsi BKJIIOYAIOT OHOMAcCy,
TaKyl Kak JpeBecHast OMomacca U OTXOMAbI, TaKue Kak ApeBecHas INera, IPEBECHbIe OIMIIIKH,
JlecoMaTepHaJibl, 3aroTOBJIEHHbIE MPH PyOKax yXoaa, MPOKJIaIKe AOPOT, KOpa, BETKH, CaOBbIe U
MapKOBbIE OTXOAbl W COPHAKHU, OSHEPITCTHUYCCKHUE KYJBTYpPbl, TaKUC KaK IOPOCIb, HBHIK,
MHCKAHTYC U TpOCTHPIKOBbeI apyHIao, CEeTbCKOXO3IUCTBEHHBIE OCTATKH U HO6OLIHI:>IC MNPOAYKTHI,
TaKHWe KaK 3J1aKOBbIE TPaBbl, COJOMA, CTeOJM, IIeNyxa, CTEPKHH KYKYPY3HBIX IMOYAaTKOB H
o0onouka, HampuMmep, MINEHHUIbl, PXKH, KYKYPy3bl, PHCA, MOJCOJHEYHHKA, MYyCThbIE MyYKH OT
II0A0B, O0Opa3yroliuecss MNpU TMPOU3BOACTBE IaJbMOBOIO Macjia, CTOKH TMPOU3BOICTBA
nanemoBoro macia (POME), ocraTku OT NMpoWM3BOICTBA caxapa, Takue Kak Oaracca, Oapna,
NnaToka, OTXOAbl TCIUIUL, SHEPTCTUYCCKHE KYJIBTYPbI, TAKUEC KaK MUCKAHTYC, MNPOCO, COPro,
sarpoda; BogHYIO OMOMAaccy, Takyl Kak MaKpOBOIAOPOCIH, MUKPOBOIOPOCIHH, LIMAHOOAKTEPUH,

NOJCTHJIKH JJIs1 CKOTA U KOMIIOCT, HAIIPUMEP, BOJIOKHHUCTYIO (PPaKLUIO NMPOU3BOCTBA KOPMOB;
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MOTOKA MYHUIIUTIAIBHBIX M MPOMBIIUICHHBIX OTXOAOB, HAMPUMEP, YEePHBIN MIEIOK, OyMasKHbIE
IIJIAMbI, HEKOHINIIMOHHbIE BOJIOKHA IMPOU3BOACTBA OyMaru;, OCTaTKU U MOOOYHbIE POIYKTHI OT
MIPOU3BOACTBA NMPOAYKTOB NMUTAHUs, TAKOTO Kak MPOU3BOACTBO COKOB WJIM BUH, ITPOU3BOACTBO
PacCTUTENBHOIO Maciia, OTCOPTUPOBAHHBIE MyHULIUIIAJIBHBIE TBEPbIE OTXOAbI, OTCOPTUPOBAHHbIE
OBITOBBIE OTXObI, OTXObl PECTOPAHOB, OTXOABI MACONEPEPAOOTKH, OCAKH CTOYHBIX BOJ, U UX
COUYETaHMUs.

MHorue yriepoacozep:kalue MaTepuanabl OTHOCATCS K JIMTHOLEJUIFOJIO3HBIM
MarepuajiaM, TaKUM KakK JIpeBecHas Ouomacca U CelIbCKOXO3SHCTBEHHBIE OCTATKU. Takue
yIIePOACOAEPIKALINE MaTepUaIbl OOBIMHO COAEPIKAT JUTHHUH, LEJUTIOJIO3Y U TeMHLISIUTIONIO3Y.

BapuaHT OCyIIEeCTBICHHS HACTOSIIEr0 M300PETEHHsI BKIFOYAET YIIIePOACOAEP KAIIHMA
MaTepua, HWMEIIHNA CcoAep’kaHue JWrHuHA B aAuana3oHe 1,0-60% wmacc., Hampumep,
cofepkaHue nurHuHa B puamnaszoHe 10-55% macc. IlpennoururensHO copepkaHue JTUTHUHA B
yTiepoAcoAep kalleM MaTepuajie HaxoauTcs B AuamasoHe 15-40% wmacc., Hanpumep, 20-40%
Macc.

Copep:xaHue LEJUTIOJIO3bI B YIVIEPOJCONEpIKAlleM MaTepuane IpeArnodYTUTENbHO
HaxonuTcss B nuama3oHe 10-60% macc., Hampumep, COAEp:KaHHE LEJUTFOJIO3bl HAaXOIUTCS B
nuanaszone 15-45% wacc. [lpeanoututenpHO conepikaHue LEUTIOJI03bl B YIIIEPOACOAEPIKAIIEM
MaTtepuaie Haxonurcs B nuamna3one 20-40% macc., Hanpumep, 30-40% macc.

Copep:xaHue TeMULE/UTIONO3bl B YIVIEPOJACOAEpIKALEM MaTepuale MPeANOYTUTEIbHO
HaxonuTcs B nuarnasone 10-60% macc., HampuMep, COAepKaHUe MeMULIEIUTIONO03bl HAXOAUTCS B
nuanaszone 15-45% wmacc. IlpeanoyTuTenbHO conepikaHue LEUTI0JI03bl B YIIEPOACOAEpIKAIIEM
MaTtepuase Haxonurcs B nuamna3one 20-40% macc., Harpumep, 30-40% macc.

B 3aBucMMOCTM OT KOHKPETHOTO OpPraHMYECKOrO  BELIECTBA, MOAJIEKALIETO
TpaHcopMarnmy, u crocoda ero MojydeHHs, yMEHbIIEHHE pa3Mepa MOXKET OCYLIECTBISATHCS B
onHy wiu Oosee CTaani, HaIpUMep, YIiIepoACOAEP KA MaTepHral MOXKeT ObITh nepepaboTaH
KAaK €CTb U BIIOCJIEACTBUM CMELIaH C APYTUMHU UHIPEAUEHTAMU B TOW K€ CTAAUU, WIH K€ OH
MOXeT OBbITb TNPENBAPUTENIBHO HU3MENbYEH 10 pasMepa, MOAXOISAINEro i JajibHeHIeit
nepepabOTKU M YMEHBLICHUs pa3Mepa Ha CTagud CMelHnBaHus. YacTo yriepoicomep Kaiiuii
MaTepual U3MeNbYaroT 10 pa3Mepa 4YacTULl MeHee 15 MM, Hanmpumep, 40 pa3Mepa 4acTHULl MeHee
10 MM Ha cTaguM NPEABAPUTENBHOIO HU3MENbYEHUS, MPEANOUTUTEIBPHO 0 pa3Mepa YacTHI
MEHee 5 MM, HallpuMep, MeHee 3 MM.

IIpenBapuTtenbHOE U3MENBUEHUE MOXKET OCYLIECTBIATHCS C UCIONBb30BAHUEM LIpENAepa,
pPEeXyLIed MeNTbHULIBI, MOJOTKOBOH MEJNbHULIBI, OETYHKOBOW MEJNBbHUIBI, H3MEIbUUTENS C
UMIIEJUIEPOM I UX KOMOMHALIH.

IIpennmouturensHO, CTagus MNPEABAPUTENBHOIO HU3MENBYECHHUS] MOKET HOIMOJIHUTENBHO
BKJIFOYATh CPENCTBA U YIOAJIEHUS MpHMecel, TaKuX KaK MeTaJUlbl, KAMHHM, TPsi3b Hamojgooue
necka, W/WiH JUIs OTAEJIeHNS] HEKOHJUIIMOHHBIX BOJIOKOH OT YIJIEPOACOAEPIKAIIEro MaTepraa ¢
YKa3aHHbIM MaKCHMAaJIbHBIM pa3MepoM 4acThl. Takue CpeacTBa MOIYT BKJIIOYAaTb MarHUTHYIO
Cerapauuio, MPOMBIBKY, pa3felieHHe IO IJIOTHOCTH, Hampumep (QIoTainuio, BHOpALMOHHbIE

CTOJIBI, aKYCTHYECKHE CenapaTopbl, MPOCEUBAHUE U KOMOHMHALIMM 3TOrO. YKa3aHHBbIE CPENCTBA
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MOTYT TPUCYTCTBOBaTb A0 CTAAHH IPEIBAPUTENBHOTO HM3MEIbUEHUs] W/MIN TIOCHEe CTaauH
IIPEBAPUTEIBHOIO U3MENIbYEHHS.

Yrnepoaconep:xalui MaTepruall BIOCIECACTBUA CMELIUBAOT C APYTUMU UHIPEAUEHTAMHU
CBIPBEBOI cMecH. [lpyrue HHrpeIueHThl MOTYT BKJIIOUATh CIEAYIOLIEE:

1. PeuukioBoe macio (yrieBogopoOAbl), MOJYYEHHOE B criocode, WM (pakuusi macia
(yraeBozmopon, MOMy4eHHBIH B crioco0e;, MPeArOYTUTENIHO B MAaCCOBOM OTHOIIEHHH K CYyXOMY
0€330JIbHOMY OpraHHYECKOMY BeIlecTBY B auamazoHe ot 0,5 mo 1,5, kak Hampumep, B
orHowennu ot 0,8 no 1,2; PeuukioBoe Macio MOXKET conep:kaTh (PEHOJbI, aKUITUPOBAHHBIE
(deHoNBl, TONU(EHOBl, MOHOMEPHbIE U  OJHIOMEpHble  (DEHONBI, KPeo30J, THMOJI,
ANIKOKCU(EHOJBI, Tapa-KyMapUJIOBbIA CIUPT, KOHU(EPHIIOBBIH CIHUPT, CHHAMUJIOBBIA CIIHPT,
(bJ1aBEHOJIbI, KATEXHHBI.

2. PenupkyaupoBaHHBIA KOHIIEHTpPAT BOMHOW a3kl w3 cmocoba, Comep Kariuid
U3BJICUEHHBII TOMOIEHHBIN KaTaju3aTop U BOJOPAcCTBOPHUMBbIE OpraHUYECKHE BELIECTBa,
HarpuMep, OIHH WK 0oJiee KOMIIOHEHTOB, BBIOPAHHBIX U3 CJIEAYIOIIETO:

a. KeroHbl, Takme Kak aueTOH, NPOMAHOHBI, OYTAHOHBI, IEHTAHOHBI, MEHTEHOHBI,
LUKJIOTIEHTAHOHBI, Takue Kak 2,5-IUMEeTUJIIUKJIONEHTAaHOH, LUKJIOMEHTEHOHbI, I'€KCAHOHBbI U
LIUKJIOTE€KCAHOHBI, HAIlpUMep, 3-MeTHUJINeKCAHOH, XMHOHBI U T.1.;

b. CoupTel W TOJMHCIUPTHI, TaKWe KaK METAHOJ, ATAHOJ, MPOMAHOJNBI (BKIFOYAsS
U30TIPOIIAHON), OYTAHOJIBI, IEHTAHOJIBI, T€KCAHOJIbI, TENTAHOJBI, OKTAHOJIbI, TAKHE KaK 2-OyTHI-
1-oxTaHON, THAPOXUHOHBI U T.1.;

c. DeHonbl, aNKUIUPOBaHHbIE (PEHONBI, MOIM(EHONBI, MOHOMEPHBIE M OJIUTOMEPHBIE
(eHOBI, KPeOo30J1, TUMOJ, ATKOKCU(EHOJIBI, apa-KyMapHIOBbIH CIIUPT, KOHU(EPHUIIOBBIH CITUPT,
CHHAITUJIOBBIN CIIUPT, (JIaBEHOJIbI, KATEXUHBI,

d. KapOoHOBbIE KHCIIOTBHI, TaKM€ KaK MypaBbHHAsl KHCJIOTa, YKCYCHas KHUCIOTa, U
(eHONBHBIE KHUCIOTHI, TaKWe KakK >KeJe3Has KHUCIOTa, OeH30HHbIe KHUCJIOTBHI, KyMapHHOBas
KHCJIOTA, KOPUYHAsI KHCJIOTa, a0METUHOBAsI KHCJIOTA, OJEMHOBAsk KUCIOTA, JIMHOJIEBAsk KUCIIOTa,
NaJbMUTHHOBAS] KUCJIOTA, CTeAPUHOBAs KUCIIOTA,

e. @ypanel, Takue kak THF n .1,

f. AJKaHBI, aJIKEHBI, TOIYOJI, KYMOJ U T.J1.;

U UX COYETaHUsI.

Kak npaBuiio, BOZOpacTBOPHUMBIE OPraHUYECKUE COSTMHEHUST 00Pa3YIOT CIOKHYI CMECh
U3 YKa3aHHbIX BbIIIE KOMIIOHEHTOB, M CbIpbeBasi CMECb MOXKET COAepkKaTb TakKue
BOIOPACTBOPUMbIE OpraHWYeckhe COEJUHEHHUs B KOHLIEHTpauuu oT npumepHo 1% macc. no
npumepHo 10% macc., Harpumep, B AUana3oHe oT npuMepHo 2% macc. A0 npuMmepHo 5% macc.

3. Jlo6aBo4HBIIi TOMOTeHHBIH KaTanu3aTop B (hopMe KapOOHaTa KaJus W/ HIH THAPOKCHIA
KaJus, W/WIM anerara KaJus, MPEeNNOYTHTENbHO N00aBiseMblii B BHIE BOJHOTO PacTBOpa H
no0aBysieMbli B TaKOM KOJIMUYECTBE, YTOOBI OOLIasi KOHIEHTPALUs Kajlusl B IIOJy4YEeHHOH
CBIPBEBOI CMeCH CcOocTaBjsiia Mo MeHbuieil mepe 0,5% macc., kak HampuMep, KOHLEHTpaLus B
CBIppeBOMl cMecu Mo MeHbluell Mepe 1,0% macc., NmpeanouTUTENbHO KOHLIEHTPALMs Kajus

COCTaBJIsIeT O MeHbluel Mepe 1,5% macc., Hanpumep, 1o MeHb1ei mepe 2,0% macc.
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4. JlobaBouHOe ocHOBaHue A perynupoBaHust pH. IlpeanmodrurensHO, THAPOKCHI
HAaTpusi NOOABNSAIOT B CHIPBEBYID CMECh B TAaKOM KOJHuUecTBe, uToObl pH, M3MepeHHbId B
peLMpPKYIMpPYIOLIel BOAHOH (ase, Obul BbIle 7 U MPEANOYTUTENBHO HAXOAWICS B AUANA30HE OT
8,0 no 12,0, nampumep, B nuanazone ot 8,0 1o 10,0.

Bce unrpenuents! m..l-4 mpeanodTUTENBHO HAXOAATCA B KUAKOM (opMe M MOTyT
NPEHMYLIECTBEHHO OBITh IPEABAPUTENBHO CMELIAHbI W HEOOs3aTeNbHO MPEABAPUTENBHO
HarpeTbl Mepel CMEUIMBAHUEM C OPraHUYeCKUM BELIECTBOM [JIs1 MOJYYEHHUs YKa3aHHOU
cripbeBOll cMecu. IIpenBapuTenbHOEe CMEIIMBAaHME W/WINM TNPENBAPUTEIbHBI HArpeB MOTYT
COKpATHTb BpeMsl 3arPy3KH M BPeMsl HarpeBaHusi, TpeOyeMble B CMECHTEIIE.

Yraeponcoaepamuii MaTeprai U APYrHe WHIPEOUSHTbI CMEIIUBAIOT TaKUM 00pa3oM,
yTo0Bl C(HOPMHUpPOBANACH TOMOTEHHAsl CYCIEH3Usl WM MacTa.YKa3aHHbIH CMECHTENb MOXKET
NPEACTABIIATh COOOM COCyl € MeINalKoW, OOOpyAOBaHHBIA cpeacTBaMu misi 3(dexTHBHOTO
CMEIMBaHUsA, JMCIEPTUPOBaHUS U TOMOTEHM3allMM BA3KHUX MAaTepUajioB, KakK HampuMep,
IUIAHETApHBI CMECHTENb, MECHJIbHAS MalluHa WM cMecutrenb banOepn. Cwmecurens
NPEATIOYTUTENIbHO TaKke OOOpPYAOBAaH CPENCTBAMH Ul TPEABAPUTEIBHOTO HArpEBaHUS
yKa3aHHOH CBIpbEBOIl cMecu A0 TemriiepaTypbl B auanazoHe 80-220 °C, mpennouTUTENbHO B
nuana3one 130-200 °C u Gonee mpeamouytureapbHO B auamasone 150-180 °C, mpu naBieHuw,
IOCTaTOYHOM JUTS IPEOTBPAIIEHUS] KUIIEHHSI, HAanpuMep, AaBlieHnH B nuana3one 1-30 Gap (0,1-
3 MlIla), npeanourutensHo B auanazone 4-20 Oap (0,4-2 MlIla), Hanpumep, B nuanasone 5-10
6ap (0,5-1,0 MIla). HarpeBanue HCXOZHOH CMeCH OO TEMIIEPAaTyp B YKAa3aHHBIX BBIIIE
JMana3oHax MPUBOAUT K Pa3MSTYEHUIO W/WIM MO MEHbIIeH Mepe YaCTUYHOMY DPACTBOPEHHIO
YIJIEPOACOAEPIKALIUX BEIIECTB, YTO OOJeryaeT H3MeNbYeHHe W TOMOTE€HHU3ALMI0 ChIPbEBON
cmecu. IIpennoutuTenbHble CpencTBa AJi HArPEBaHUS YKAa3aHHOW CBIPBEBOM CMECH BO BPEMs
NOATOTOBKM  BKJIIOYAIOT HArpeBaTesibHyr0 pydamky. B mpeamourutensHOM — BapuaHTe
OCYIIECTBJICHUS] TEIUIO ISl NPEABAPUTEIbHOTO HArpeBaHUsl YKa3aHHOW CBIPBEBOM CMeCH
MOJIy4arOT B Pe3yJIbTaTe OXJAKIEHHs] KOHBEPTUPOBAHHOIO YIJIEPONICOAEpIKALIEro MaTepuala,
COZIEpIKaIero KUIKHUHI YIJIeBOAOPOAHBIM MPOAYKT, HAMpPHUMEP, C MOMOLIBI HCIOIb30BAHUS
TeIJIoNepenaroLeil cpenpl AJid OTBOJAA TeIJla W3 OXJIAJUTeNs BOJbl BBICOKOTO JaBJICHUS B
TETUIONIEPEIAIOINYIO CPEAy U JUI PacHpesiesleHus TeIula, Kak 0ojee moxpoOHO OMHUCAHO BBIIIE CO
cceuikod Ha ¢ur.3 - ¢ur.S. braromaps 3>TOMy MOXHO JIOIOJHUTEIBHO TOBBICHTH
sHeprodgpekTUBHOCTL criocoba. CMecuTenr MOXKHO JOMOJHHUTENBHO OOOpPYIOBAaTh KOHTYPOM
PELMPKYJIALMY, TIPU 3TOM MaTepuaj OTBOJUTCS U3 YKA3aHHOIO CMECUTENS U MO MEHbLIEeH Mepe
YaCTUYHO PELUPKYJUPYET BO BHYTPEHHEM MWJIM BHELIHEM KOHTYpe, U MOBTOPHO BBOJAUTCS B
YKa3aHHBIH CMECHUTENb, YTOOBI PEryJMpOBaTh XapPaKTEPUCTHKH CHIPHEBOH CMECH, HAIpUMep,
peoJIornyeckne CBOWCTBA, TaKWE KaK BSI3KOCTh W/WIM pa3Mep YacTHL, K MPEABAPUTEIHHO
OTIpeNeNIEHHOMY YPOBHIO. BHEITHMI KOHTYP MOXKET JOMOJHUTEIBHO COAEPKaTh OMHO W OoJee
YCTPOWCTB YMEHBLIEHHWs pa3Mepa W/WIM TOMOT€HM3alWH, TAaKWX Kak Mareparop u/wmim
KOJJIOW/IHAS ~MENbHHIA, W/MIM KOHYCHas MeJbHMLA, WIM KOMOWHAIMs 3TOro, B
NIOCJIEIOBATENbHON /WK NapasieIbHOW KOHQUTYpaLnu.

[IpeanouTuTenbHO, YTOOBI YINIEPOACOAEP KAIIUN MaTepuaia IMOAABaJICI B CMECHTENb
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IIOCTETIEHHO, a HEe cpa3y, 4YTOOBl PEeryJupoBaTh BSI3KOCTb CBIPHEBOH CMecH, M YTOOBI 3Ta
CBIpbEBasl CMECh OCTaBaJlaCh NMEpeKauuBaeMOl MPU YMEHbIIEHHM pa3Mepa U TOMOI€HHU3aLUU.
PerynupoBanue BA3KOCTH MOKET OCYLIECTBIATHCSA C IIOMOLIBIO U3MEPEHHUSI SHEPronoTpeOIeHus
CMECUTEJIS /WA KOJUIOUAHON METIbHULIBL, U C TIOMOLIbIO T00ABIEHUsI OPraHUYECKOTO BEIECTBA
K CBIPbEBOM CMeCH B COOTBETCTBUHU C 3apaHee 3afaHHbIM 3Hepromnorpednenuem. Kpome Toro,
NPEANOYTUTENIBHO HE OMNOPOXKHATH CMECUTENb IONHOCTBE) MEXAY MapTUSIMHU, IOCKOJbKY
IPUTOTOBJICHHAsA CBHIPbEBAsl CMECh BBICTYNAET B KA4eCTBE TEKCTYPUPYIOLIETO areHTa is
clenyrolel NapTuu U TeM CaMbIM TIOMOTaeT FrOMOT€HHU3UPOBATh CIEAYIOLIYIO MApTHUIO, [eNas ee
Oosee mepekayMBaeMOW M, TaKUM O0pa3oM, YIJIEPOACOAEPIKALIMA MaTepHal MOXKET ObITh
nobasJjieH ObIcTpee.

Jlpyrve TpennouTuUTeNbHblE CpeACTBA I TIIATEJIbHOrO IEpPeMELINBaHUus U
rOMOI€HU3aLUH HUHTPEIUEHTOB B ChIPHEBOM CMECH BKJIIOUAIOT BCTPOEHHbIE cMecuTenu. Takue
BCTPOCHHBIE CMECUTEN TAKXKE IMO3BOJIIIOT OCYILIECTBIIATh PE3aHUE W/WIM OTCEUeHHE, W/WIIH
camoouuiarouiee nefictaue. [IpeanoYTUTENbHBIN BapUaHT OCYLIECTBJIEHUs TAKOIO BCTPOEHHOTO
YCTPONCTBA BKIJIFOYAET OJIUH HIIH OOJiee SKCTPYIEPOB.

ColpbeBasi cMeCb CO CTaJUU CMELIMBAHHUS ChIPbEBOII CMECH MOXKET IOAaBaThbCsl B
HaKOINUTENbHbIM pe3epByap Iepes TeM, Kak INOCTylaTb Ha CTaJUI0 TOBBIIIEHUs AaBJIEHUS
cocoba. VYKa3aHHBI CMECUTENbHBIN pe3epByap MOXeT ObITh CHaOXEeH CpPeACTBAMHU IS
nepeMeIInBaHusl YKa3aHHOW ChIPhEBOH CMECH B HAKOIMTEJIBHOM pe3epByape W/HIIN CPEACTBOM
LUPKYJSIUU AN LUPKYJSIUU  YKa3aHHOW  CBIPbEBOMI CMECH  BOKPYI  YKa3aHHOTO
HAKOIMUTEJIBHOIO pPe3epByapa, MPU 3TOM ChIpbEBasi CMECh MOAAEPKUBAETCS B PA3KIDKEHHOM IIPU
capure u Oojee JIErko rnepekauynBaeMoM cOCcTOsTHMM. HeoOs3aTenbHO, ChIpbeBasi CMECh MOKET
OBITH paclIpeHa INepe] BXOAOM B HAKOIUTENbHBINH pe3epByap, B Pe3yJbTaTe 4ero ChIpbeBas
CMeCh MOJKET OBbITh elle OoJIblIe H3MeNIbYeHa U TOMOT'€HU3UPOBAHA.

Kaxk npaBuio, conepxaHue CyXoi Macchl yriaepoACOAEPKALLErO MaTeprasa B ChIpbeBOM
cMecu HaxoauTcs B quamnaszone 10-40% macc., npeanouTuTeabHo B auamna3oHe 15-35% wmacc., u
OoJiee MpenmnovTUTENBHO B Aramnasone 20-35% wmacc.

Cnocob6 o0bMHO TpedyeT MPHUCYTCTBHSI BOIbI B YKa3aHHOW ChIpbeBOH cmecu. Kak
MIPaBUJIO, COAEPKaHUE BOABI B YKA3aHHOI ChIPhEBOI CMeCH cOCTaBJseT 1o MeHbluel Mepe 30%
Macc., HaxoauTcsi B quana3one 30-80% macc. u npeanoutuTenbHo B auamna3one 40-60% macc.

2. Iogviuienue oasienus

Bropoii cragueil mpeArnoYTUTENPHOIO BAapHAaHTa OCYLIECTBJICHHUS CIIOCO0a BBICOKOTO
JIaBJICHUs IBJIIE€TCS TMOBBILICHNUE AABJIEHUS 10 JKeaeMOM BeNMYUHbI AaBJIEHUS A YKa3aHHOTO
npoLecca KOHBEPCUH. Y Ka3aHHOE IMOBBIIIEHNE AaBJIEHUS A0 KEeJAeMOro JaBJIeHMs] PeaKLUU IO
CYLIECTBY OCYINECTBJSIOT IMepeJ HAdyalloOM HarpeBaHus OT TeMIlepaTypbl Ha BXOJE CTaaAHU
MOATOTOBKU CBIPHEBOH CMECH IO TEMIEpaTypbl PEakLUH B CUCTEME HarpeBaHUs/OXJIaXIECHUs
BOJIbI BBICOKOT'O J1aBJIEHUS.

OOBIUHO aBNIEHNE CHIPbEBOI CMECH MOXKET OBbITh MOBBIIIEHO 10 padoyero HaBieHUs] BO
BpeMsl YKa3aHHOI'O HAarpeBaHHs M KOHBEPCUH, COCTABJISIIOMIEro mo MeHbine mepe 150 Gap (15

Mlla), manpumep, 180 Oap (18 Mlla), mpeamouTuTeNnbHO yKa3aHHOe pabouee aBiIeHUE
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cocTaBiisieT 1o MeHbliel mepe 221 6ap (22,1 MIla), nanpumep, no meHsiueit mepe 250 Hap (25
MIla), u Ooiee mNPEeANOYTHUTENFHO VKa3aHHOE padouee IaBJICHHE BO BpPEMsI KOHBEPCUU
cocraBisier o Mmenbined mepe 300 Oap (30 MIla). Eme Oonee mpenmoututenbHO pabouee
naBneHne Haxonaurcs B auanaszone 300-400 Gap (30-40 MIla), nanmpumep, B ananazone 300-350
6ap (30-35 MITa).

MHorue BapuaHThl OCYINECTBJICHHUS OTHOCATCS K IepepadOTKe CBIPbEBBIX CMeced ¢
BBICOKUM COZIEp’)KaHUEM YIJIEPOACOMAEPIKAIIero MaTepuana, Kak OINKMCAaHO Bblme. Takue
CBIPbEBbIE CMECH OOBIYHO HUMEIOT IUIOTHOCTH B muamna3oHe 1050-1200 KI/M° 1 OOBIYHO BEYT
ceOsi Kak OJHOPOIHAsI TCEBAOIUIACTHYHAS IMACTa, a HE KaK CYCIEH3Us JAMCKPETHBIX YaCTHII
(>kuAKOCTh). BSI3KOCTh TaKMX MACT MOXKET HIMPOKO BAPHHUPOBATH B 3aBUCUMOCTH OT CKOPOCTH
CIIBHTA M3-32 MCEBAOIUIACTHUECKOTO MOBENEHUs (Pa3KIKEHHS TP CABUIE) U MOKET COCTABJISATh
or 10° mo 107 cIT (1-10000 Ila‘c) B 3aBMCHMOCTH OT KOHKPETHOW CKOPOCTH CHBHIa H
nepepadaThIBAEMOTr0 YIIIepOACOAePIKAIIEr0 MaTepraa.

OnMH W3 acreKkTOB HACTOSIIErO H300PETEeHHs] OTHOCHTCS K CHCTEME IOBBILICHUS
JaBIEHHUs] Ul CO3MAHUsI JABJICHUS B TAKUX BBICOKOBSI3KHX IICEBIOIJIACTUYHBIX CHIPbEBBIX
cMmecsax. CucTemMa TOBBIIEHHUS AABIEHHSI COAEPXKUT ABa WM Ooliee YCHIIUTENs] IaBJICHUS,
KaXIbIi U3 KOTOPBIX CONEPKUT LIWIMHAPHKI C MOPIIHEM, CHAOKEHHBIM MPUBOAHBIMHU CPEICTBAMHU
IUTS TIPYJIOXKEHHST M/WJIH TIPUEeMa YCUJIHSI Ha TTOPIIeHb, KaK TIOKAa3aHO M OMUCAHO B CBS3H C (pur.2
- ¢ur.9. IlpennouTHrenabHble NMPUBOAHBIE CPEACTBA U MOPIIHEH B LMJIMHAPAX BKIIOYAIOT
THIpPABIMYECKUE TPUBOAHBIE CPEICTBA.

B mpenmodruTenbHOM BapuaHTE OCYIIECTBIIEHHS SHEPTHIO AABIEHHS YTWIM3HPYIOT Ha
CTaJ U CHWKEHUS JaBJICHUs], OIIMCAHHON HIDKE Kak cranus 6. [Ipoucxoaut CHIbKEHUE JaBJIeHus
U Iepefada B HAKONHUTENIb SHEPIMM, TA€ HHEPrus, MOTJIOLIEHHAs YCTPOWCTBOM CHIDKEHHS
JaBIIEHUs], TEPeaeTcss B HAKOMMUTENb JUIA IOCIENYIOIIEro HCIOJIb30BAaHUs, HAIpUMEpP, Ha
CTaAMH TOBBIIEHNS AaBJIEeHUS. B pesynbraTe, monydaercss oueHb SHeprod(peKTUBHbIA Criocod
BBICOKOTO JIaBJICHHUSI.

3. Haepesanue

Haxopsiimyrocss mox IaBi€HHEM CBIPBEBYID CMECh B JaJIbHEHIIEM HArpeBarT 0
TeMIlepatypbl peakiuu B quanasone ot 340°C go 450 °C, nanpumep, B nuamnasone ot 350°C no
430°C, mpennouturenbHo B auanaszoHe ot 370°C no 430°C, nanpumep, B auanaszoxe ot 380°C
no 420°C, 6onee mpeanouTuTesbHO B anana3zone ot 390°C mo 420°C, Hanmpumep, B 1uana3oHe
o1 400°C no 415°C.

HarpeBanue CpIppeBOH CMeCH OCYINECTBIJISIETCSI NYTEM KOCBEHHOIO TeIIooOMeHa ¢
BOJIOW BBICOKOTO [aBJIGHHS. 3a CYET WCIOJBb30BAHUS TAKOH TEIUIONepenaroIiell cpenbl
MOJIy4aeTCs, YTO U ChIpbeBasl CMeCb, M CMeChb NPOAYKTOB MOTYT Tedb BHYTPH TpPyD, UTO
MO3BOJISIET OOJIETYUTD OUYHUCTKY.

3a cyer yKa3aHHOH peKynepauu Teruia AOOMBAIOTCS TOTrO, YTO CIIOCOO CTAHOBHTCS
BecbMa  OHEprod(pexTUBHBIM, TOCKOJBKY  OOJbINas 4YacTb  HEOOXOAMMOIrO  Teria
pekynepupyerca. Bo MHOrMX BapMaHTax OCYINECTBJICHUS HACTOSINEro H300peTeHus

exkynepupyercss mo MeHblneii Mepe 40% sHepruu, HeOOXOAUMON Il HArpPEBaHUsl ChIPHEBOM
2
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CMeCH 10 JKelTaeMOH TeMIepaTypbl peakluu, Hampumep, Mo MeHblueil mepe 50% sHeprum,
HEOOXOIMMOW Uil HarpeBaHUsl CHIPbEBOM CMeCH 0 JKelaeMOW TeMIepaTypbl pPeakLuy,
pexynepupyercs. IlpennoururensHo, 1mo MeHbluel Mepe, 60% sHepruu, HEOOXOAUMOH IS
HarpeBaHusl CbIPBEBOM CMECH [0 JKEeJIaeMOHl TeMIepaTypbl peakluH, pPeKynepupyercs,
HarpuMmep, 1o MeHblIel Mepe 70% TpedyeMoil SHepruu pekynepupyeTcs.

4. Peakuus

ITocne HarpeBaHus A0 TeMIEPATYPhl peaKLIMN YKa3aHHYIO HaXOAALIYIOCS MOA JaBICHUEM
U HArpeTyr CBHIPhEBYID CMECh BBIIEPKMBAIOT NPU TpeOyeMOM JaBJICHUU U TEMIIEpaType B
pPEaKIMOHHOH 30HE C. B TEUEHHE 3aJaHHOTO BPEMEHH. XapaKTePUCTHKH ChbIPbsl W/WIH
KOMOMHAIMS JaBJIEHUs W TEMIIEpaTypbl B LEJIOM O0ecrednBaroT Oojiee KOPOTKHE BpEeMeHa
peakumyu Wwmu  OoNbliee KOJMYECTBO MPOPEArdpOBABLIETO JKHIKOTO YIJIEBOJOPOIHOTO
NPONYKTa, Y€M B H3BECTHOM YPOBHE TEXHUKHU, NMPH COXPAHEHHU BBIXOJA W/WIIM KayecTBa
LIEJIEBOTO TPONYKTA. 3aJlaHHOE BpeMsi MpeObIBaHUA B YKA3aHHOW PEAKIMOHHOW 30HE MOKET
HaxoAuTcss B pauanasoHe 1-60 muH, Hanpumep, 2-45 MHH, NPEANOYTUTEIBHO YKa3aHHOE
3alaHHOe BpeMs MpeObIBaHUS B YKA3aHHOW PEAKLMOHHOW 30HE HaXOIWTCS B AuanazoHe 3-30
MUH, HamnpuMmep, B Auana3zoHe 3-25 muH, Ooyiee MPEANOYTUTENbHO B auana3one 4-20 MuH,
Hampumep, 5-15 mun.

5. Oxnasrcoenue

Bexomdmumii U3 peakTropa MOTOK, COAEPKAIMMN SKUIKUN YIJIEBOAOPOAHBIM MPOAYKT,
BOZly C BOZOPACTBOPUMBIMU OPraHMYECKUMHU COECJUHEHUSMH U PACTBOPEHHBIMH COJISIMH, a3,
COZEp KALINI TUOKCU YTJIEpOAa, BOAOPOA U METaH, U, B Psifie CIy4aes, B3BELICHHbIE YACTHULIBI
KOHBEPTHPOBAHHOTO YTIJIEPOJCOAEPIKALIEro MaTepuaia, MocTynaer B oxjaaurens (6), rae oH
OXJIQXKAAETCsl TOCPEACTBOM KOHTAaKTa C BOAOW BBICOKOIO JABJICHHMs] U3 OXJIAJUTENST BOZBI
BBICOKOT'O JJABJICHHUS, KaK MTOKA3aHO U OMUCAHO Ha (ur.2 - pur.4.

Kax npasuio, Temneparypa Ha BXOJi€ BOJbl BBICOKOI'O JIaBJIEHUS B OXJIaAUTENb (6) cMecu
NPOAYKTOB COCTaBisieT Mo MeHbluell mepe 60°C, Hampumep, mo Mmesbined Mmepe 80°C;
NPEATIOYTUTENIbHO, TEMIIEPATypa Ha BXOJ€ BOIBI BBICOKOTO NABJICHHUS B oxJiaauTenb (6) cMecu
NpOAYKTOB cocTaBisieT 1o MeHbined mepe 100°C, nampumep, mo menbiueii mepe 110°C. Bo
MHOTHX BapUaHTax OCYLIECTBJIEHUs, TeMIlepaTypa Ha BXOJ€ BOAbI BBICOKOIO MAaBJIEHUS B
oxjianuresb (6) cMecu MpoaykToB Haxonutcs B auamasone ot 100°C mo 150°C, Hanmpumep, B
nuamnasone or 110°C mo 140°C.

Yacto cmech NPOAYKTOB OXJIAXAAIOT 10 TeMrnepaTypsl B Auanasone or 80°C no 250°C B
oxjanurene (6), Hampumep, A0 Temmeparypel B auamazone ot 100°C mo 200°C;
MPEANOYTUTENBHO, OXJIAXKIAIT A0 TeMnepaTypbl B auanasose ot 120°C no 180°C, nampumep,
1o temneparypsl B quanazone ot 130°C mo 170°C 3a cyer TeriooOMeHa cO CMEChIO MPOAYKTOB
B TETJIOOOMEHHHKAX.

[IpennoyTuTeNbHBIA BAPUAHT OCYIIECTBICHNUS HACTOALIETO M300PETEHHs 3aKIF0YaeTCs B
TOM, YTO YKa3aHHBII TEINIOOOMEH OCYLIECTBISETC IyTeM KOCBEHHOW TeIUIonepenadu ¢
MOMOILIBIO BOJABI BBICOKOTO JaBJeHMs. biaromaps MCHOAB30BAHUIO TAaKOM KOCBEHHOM

TeIJIoONepeaul yepe3 TeIUIONepeAaroInyo Cpey MOMy4YaeTcs, YTO KaK ChIpbeBasi CMEChb, TaK U
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CMECh MPOAYKTOB MOTYT T€4b BHYTPH TPYO, Te€M caMbIM obecrieunBasi OoJiee JISTKYI0 OYHCTKY.
Teronepenaromast cpena HeEOOSI3aTEIBHO MOXKET OBITh JOMOJHHUTEIBPHO Harpera W/Wid
JOTIOTHUTEIPHO OXJIAXKIEHA IJIsi O0eCreueHusl JOTOJHUTEIbHOW YIPAaBJIIEMOCTH M THOKOCTH
HarpeBaHUs M OXJIAXKACHUS. YKa3aHHAs TEIUIoNepeaaroas cpena MOKeT TaK)Ke HCIIOIb30BaThCS
IUTSI TIEpeHOCa Teria B/U3 IPYrUX TEXHOJIOTMUYECKUX Omepaurii crnocoda, Takux Kak, HaIpuMep,
npenBapuTenbHas 00paboTka 1 W/HiaK y4acTOK MOBBIMIEHUS KauecTBa crnocoda.

6. Cruosicenue oasienus

OxJa’kIeHHbIM MPOAYKT IMOCTyMaeT B YCTPOHCTBO [JIsi CHIKEHHUS MaBJIEHUsS, TIIe
JaBJIEHUE CHUYKAETCS OT

3areM OXJIaXKIE€HHAs CMeCh TMPOAYKTOB IOCTyMaeT B YCTPOMCTBO [UIsl CHHKEHHS
JaBJIeHUsI, IpryueM OJIOK CHUKEHHSI JABJICHHsI COIEPIKUT MO MEHBIIIeH Mepe OIUH BXOA M BBIXO,
OJIOK CHMIKEHWSI JaBJICHUS BBITIOJIHEH C BO3MOKHOCTBIO MPUEMa TeKy4del Cpelbl O NaBJIeHHEM
Ha YPOBHE TE€XHOJIOTUYECKOTO JABJICHUS HA BXOJE, BBIMOJHEH C BO3MOKHOCTBIO HU30JIMPOBATH
TIOJTYYEHHYIO TeKYUYYIO CpeAy MO AaBJICHHEM OT PACIOJIOKEHHOTO BBIIIE O MOTOKY MPOIecca U
OT BBIXOJA, U BBIMOJIHEH C BO3MOXKHOCTBIO YMEHBINEHUS JABJICHUS TeKy4el cpeanl 10 Oonee
HU3KOTO 33JaHHOTO YPOBHS, a TaKXKE BBIMIOJIHEH ¢ BO3MOKHOCTBIO OTBENEHUS TEKy4eil Cpelbl
Yyepe3 BbIXOJ, MPU COXPAHSHUH M30JISIUHN MO OTHOIICHHIO K MPOLECCY, PACIIONOKEHHOMY BBILIE
IO MOTOKY.

Kak mpaBuio, OMOK CHMXKEHHSI JNaBJICHHs CONEPIKUT MPUBOAHON KJIallaH Ha BXOIE H
MPUBOJHOW KJIANIAaH HA BBIXONE, a MEXKAY BIYCKHBIM KJIANIAHOM W BBITYCKHBIM KJIAMIAHOM -
YCTPOHNCTBO MOBBILIEHUS AaByieHus1. Kpome Toro, OJ0K CHIDKEHHUS JaBJICHUSI CONEPIKUT CPENCTBO
IUTST U3MEpPEHUs] JaBJICHUS Iepel BIYCKHbIM KJIAIAHOM, MEXAY BIyCKHBIM KJIAIIAHOM M
BBIMTYCKHBIM KJIAIIAHOM, U MOCJIE BBIITyCKHOTO KJIaraHa.

bnok cHuXeHUs AaBJIEHUS MOXKET TaKXKe COAEpPKaTh HACOCHBIM arperar, UMELIUN
LWIMHAP U TOPLIeHb, a TaK)XXe CPENCTBO MJsl TNPUBENEHUs NOPIIHS B IBIKEHHE BHYTPU
wwmHapa. [lpeanoyturensHo ONIOK  CHIDKEHHUS JABJEHHsS TakKXKe CONEPIKUT HMHIUKATOP
MOJIOKEHHUS, YKa3bIBAIOIIMN IMOJIO)KEHUE IUKJIA YCTPOHCTBA CHUMKEHMsI [JABJICHHS W
BBITIOJTHEHHBIN ¢ BO3MOKHOCTBIO TIOJJAYU YITPABJISIOINErO CUTHANA IJIsT OTKPBITHS HITH 3aKPbITHSI
MO MEHBIIIeH Mepe OMHOTO KJIalaHa B CUCTEME CHIKEHUS TaBJICHUS.

[MpenmoytuTenpbHBIA  BapUAHT OCYINECTBICHHUS YCTPOWCTBA CHIDKEHUS  JABJICHHUS
3aKJIFOYAEeTCsS B TOM, YTO HACOC JJIsl CHIDKEHUS IaBJICHHsS COENMHEH C JOMOJHHUTEIbHBIM
HACOCOM, KOTOpBI YMpaBJsieT MOBBIIIEHHEM JaBJICHHUs HAKOMUTENs SHepruu. Hampuwmep,
YCTPOMCTBO CHUKEHHSI JABJICHHS NOTIOJHUTENILHO COAEPKUT HAKOIUTENb SHEPTHUH, MPH 3TOM
HArHeTaTeJIbHbIN HAcOoC (DYHKIMOHAJIBHO CBSI3aH C HAKOMHTEJIEM, W SHEPTHUs, MOTJIOLIECHHAS
HACOCOM, MPeo0pa3yeTcs U mepeaeTcs B HarHeTaTeIbHbINA HACOC.

B mpenmouruTensHOM BapHaHTE OCYINECTBJICHUS HAKOMHUTEIb SHEPTUU TPHBOAUT B
NelCTBIEe HArHEeTATEIbHBIH HACOC, BBITIOJHEHHBIH C BO3MOXKHOCTBHIO TIOBBIIICHHS TaBJICHHSI
CBIPBEBOI CMECH Ha CTaIWH IOBBIIIEHUS AaBJIeHUs] (CTaausi 2 BBINIE) CIOCOOAa BBICOKOTO
naBjieHus. B OMHOM BapuaHTe OCYLIECTBIIEHUS HACTOSIIETO M300PETEHHS 3TO OCYINECTBIISIETCS

TypOMHOM  HM3KOTO  JaBJIEHUs, COEAMHEHHOH C  TeHepatopoM,  BbIpabaTHIBAIOLINM
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3JIEKTPOIHEPTHIO, U BBIPAOOTAHHOE 3JEKTPUYECTBO YMEHBINAET SHEPTHI0, HEOOXOOMMYIO IS
MIPUBEAECHUS B JEHCTBUE HATHETATEIBHOIO HACOCA HA CTAJAUU MOBBIIIEHUS AABJICHUS.

VYCTpOHCTBO CHMKEHHUS NaBJIEHUs OOBIMHO MpEJHAa3HAuYeHO Uil HU3KHX CKOpOCTeH
pabouero xona (Oonpioro paboyero o0bemMa), YTO MO3BOJISIET UCIIOJIB30BATD JJISl HATIOJIHEHUS U
ONOPOXKHEHHsT ~ LWJIMHAPOB  TNPHBOJAHBIE  KJamaHbl, a He  OOpaTHble  KJIAMaHbL
IIpennovyrurenbHBIMUA NPUBOAHBIMYU KJIANAHAMU SIBJIIOTCS 3aJBUKKU U LIAPOBBIE KJIAMAaHbl MU
UX COYETaHUE.

CxopocTh XOfa MOpPLIHEH MOXET COCTaBJATH OT MPUMEPHO 1 XOAa B MHUHYTY 10
npumMepHo 150 X00B B MUHYTY, HAIPUMED, OT IPUMEPHO S5 XOA0B B MUHYTY 10 npumepHo 100
XOAO0B B MUHYTY. IIpeanouTuTenbHo, CKOPOCTh X0a MOPIIHEN COCTAaBJIsIET OT npumepHo 10 no
npuMepHO 80 XO0B B MUHYTY, HallpUMep, CKOPOCTh XOJa MOPIIHEH HAXOAUTCS B ANANA30HE OT
npumepHo 20 no npumepHo 60 xomoB B MHUHYTY. Kpome BO3MOKHOCTU MCHOJB30BAHUS
IPUBOJHBIX KJIANIAHOB HU3Kasl CKOPOCTh XOJ1a MOPLIHS CHUKAET N3HOC MOPIIHEH, YINIOTHEHUN U
cenesl KJIanaHoB.

TemmepaTtypa Ha BXOAE€ B YCTPOWCTBO CHW)KEHHUS NaBICHHUS OOBIYHO HAXOIWUTCS B
nuanaszoHe ot npumepHo 10°C npo mpumepHo 250°C, nampumep, ot mnpumepHo 20°C no
npuMmepHo 220°C; mnpeAnodTUTENBPHO TeMIepaTypa Ha BXOA€ B YCHJIMBAIOLIUE JaBJIECHHUE
WIMHAPBl OOBIMHO HaxomuTcsi B auanazoHe ot npumepHo S50°C mo mpumepro 210°C,
Hanpumep, ot npumepHo 80°C no nmpumepno 200°C; ewme Oonee MPeANOUTUTENBHO TEMITEPATypa
Ha BXOZI€ B YCHJIMBAIOIINE JABJICHHE LMJIMHAPBI OOBIMHO HAXOAWUTCS B TUANA30HE OT MPUMEPHO
100°C no npumepHo 180°C, nanpumep, ot npumepHo 120°C no npumepno 170°C.

Jna mnpuMmeHeHuii, rae Temmeparypa mnpesbimaer npumepHo 120°C, nHampumep,
npumepHo 140°C, mMaMHAPBI MOTYT OBITH JOMOJHHUTENBHO OCHALIEHbI CPEACTBAMH IUIS
OXJIKIACHUS] YIUIOTHEHMH MOpPIIHS, 4YTOOBI BBIAEP)KUBATh OMNHMCAHHBIC BBILIE YCIOBUS
SKCIUTyaTaLlUH.

7. Pazoenenue

CMech TOHMKEHHOTO JaBJICHUs, TOJYYEHHYIO B pe3yJbTaTe YKa3aHHOIO CHIDKEHUS
NABJIEHUs, COAEPXKALIYI0 JKUAKUN YriaeBOAOPOAHBIM MPOAYKT, Jajee HAaNpaBIsAIOT Ha
pasnenenue. Paznenenne MOXET BKJIKOYATh CPEACTBA A OTACJIEHUS ra3a OT YKa3aHHOW CMECH.
VYka3zaHHbIE CPENCTBA Pa3AENCHUss MOTYT BKJKOYAThb CENapaTOp MIHOBEHHOIO AEHCTBUS WU
JIera3aTop, B KOTOPOM Tra3 OTBOAUTCS CBEpPXY. YKa3aHHBIA Ia3 MOXKET MCIOJb30BATHCS IS
MPOM3BOJICTBA TEIUIAa JJIsl HArpeBaHUsl B Crocode, Kak MOKa3aHO Ha (GUrype M JOMOJHUTENBHO
OMHUCAHO BhILIE. |'a3 MOKHO HEOOS3aTENbHO OXJIAAWTDH Ui KOHAEHCALMU TAKUX COCIUHEHUH,
KaK, HalmpuMep, BOJAA, Mepel YKAa3aHHBIM HCIOJb30BAHUEM U NPOU3BOACTBA TeMja AIJs
HarpeBaHus B JaHHOM CIIocobe.

OcobeHHO MPeANnOYTUTENBHO BAPHAHT OCYINECTBJICHUS BKJIIOYAET CHCTEMY, B KOTOPOH
KOHBEPTHPOBAHHYIO CHIPBEBYIO CMECH/CMECh MPOAYKTOB CHaYajla OXJAKIAOT O TEMIIEPATYPHI
60-250 °C, pacmupsoT 10 AaBieHus B quana3one ot npumepHo 10 6ap (1 MIla) no npumepHO
150 6ap (15 MIIa), Hanpumep, B nuana3oHe ot npumepHo 15 6ap (1,5 MIla) no npumepso 100

Obap (10 MIla), u HampaBisiFOT B (hpa30OBBIM cemaparop/mera3aTop Uil pas3AeleHHs CMECH
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MPOAYKTOB Ha IO MEHbINEH Mepe Tra30ByI0 a3y U OCTaTOUHYIO (a3y.

B mpennoyruTenbHOM BapHaHTE OCYLIECTBIEHMs OTIENEHHYI Ta3oByr0 (a3y cHauana
OXJIAXKAAIT A0 Temneparypbl B auanazoHe oT 80°C no mpumepno 200°C, pacuupsiroT 10
nasneHust B nuanasone 60-110 Gap (6-11 MIla), nanmpumep, B nuamnasone 70-100 6ap (7-10
Mlla), u HampaBisr0T B (a30BBIN cenmapaTop/aerasaTtop s pasfeleHus KOHBEPTHPOBAHHOMN
CBIPbEBOH CMECH/CMeCH MPOAYKTOB Ha IO MEHbIIEH Mepe ra3oByo a3y U OCTaTOUHYIO (asy.

Kax TOnoJHUTENBbHO MOKA3aHO HIKE, ra30Bast a3a 4acTo COAEPIKUT TUOKCHI YIIIEPOAa,
BOZIOPOJZl, MOHOOKCHJ YIJIEpOZa, METaH, 3TaH, MPOMaH, W30mpomnaH, OyTtaH, u300yTaH, BONY,
METAHOJI, TAHOJ, alleTOH.

[IpennoyTHTENbHBI BapHAHT OCYINECTBJICHUS HACTOSLIETO W300pETEHUs] BKIIIOYAET B
ceOs1 M3BJIeUEHHE/BBIICIICHHE BOAOPOAA W3 OTHAEJICHHOW ra3oBod (ha3bl M BBENEHHE €€ B
YKa3aHHbBIN CIOCcO0 ISl MOBBILISHHS KA4eCTBa YIIIeBOJOPONOB (HeoOsi3aTenbHast CTaaus §).

OnuH W3 BapuUaHTOB  OCYLIECTBJICHHMsS]  HACTOSAILIET0  H300PETEHHS  BKIFOYAET
U3BJICUCHNE/BBIICTICHHE BOJOpPOJA W3 OTAENEHHOH Tra3oBod (ha3bl C MOMOINBIO METOona
MEMOpPaHHOTO ra3opaszaeneHus. Jlpyroil BapuaHT OCYINECTBJICHHMs HACTOSIIETO H300pEeTeHHUs
BKJIFOYAET H3BJICUCHUE/BBIICIIEHHE BOJOPOAA C HCIIONB30BAHMEM METONa ancopOmum C
nepenanoM nasieHus. Eie oquH BapuaHT OCYINECTBIICHUS HACTOSIIEro H300PETEHNUs BKIIOUAET
W3BJICYCHHUE/BBIICICHHE BOIOPOAA W3 YKAa3aHHOH OTHENIeHHOH ra3oBOi (pa3bl MOCpPencTBOM
cTaaui:

- pa3nesieHusi KOHBEPTHPOBAHHON CHIPHEBOM CMECH/CMECH MPOAYKTOB Ha MO MEHbINEH
Mepe ra3oByio a3y u octaTouHyo ¢asy,

- OXJIUKIEHMs OTIEJNIEHHOTO rasa 70 TeMIepaTypbl B [uanasone ot npumepHo 31°C no
50°C, u pazmeneHus OXJIXKACHHON ra30Bol (pa3bl HA KOHAEHCHPOBAHHYIO (pas3y, Mo CyIecTBy He
COZIePIKAIYIO BOOPOAA, U OCTATOYHYIO ra30ByIO a3y, 00OraIieHHYI0 BOZOPOIOM H AHOKCHIOM
yriepona, B (a30BOM Cemaparope,

- AJbHEHINEero OXJaXIeHHUsI OTAEJICHHON ra30Boi (a3bl 1O TEMIEpaTypbl B JUATIA30HE
ot npumepHo 10°C no npumepro 31°C, u pa3neneHus OXJIaKISHHONW OCTATOYHOH ra3oBoi (asbl
Ha kuaKyro (Basy, comepxainyto CO,, 1 0CTAaTOYHYIO Ta30BYIO (Pa3y, 0OOTaleHHYO BOJOPOIOM,
B CENapaTope;

- BBEACHUS OOOTALIEHHOTO BOJOPOIOM Ta3a B IMPOLECC MOBBIMIEHHS KAadecTBa IMOCIE
CTaJIMH TIOBBILICHHSI TABJICHHSI.

CpenctBa nist  pasnmesieHHss MOTYT Takke OOecreynBaTh [0 MEHbIIEH Mepe
NPEABAPUTENBHYI0 OUYHCTKY JAETa3sUPOBAHHON CMECH C TOJyYeHHEM TII0TOKa C BBICOKHM
COZEPIKAHNEM JKUJIKOTO YIIIEBOAOPOAA U OCTATOUYHOTO MOTOKA C BBICOKMM COAEPIKAHHUEM BOJIBI,
HarpuMep, MyTeM IPaBUMETPHUYECKOHN cenapaunu B 3-x (pa3HOM cemaparope.

IToTOK C BBICOKMM COAEPIKaHHUEM BOJBI, CONIEpPIKAIMUN BOAOPACTBOPUMBIE OPTaHHMYECKUE
COEMHEHUs], B3BEIIEHHBIE YACTHLIbI M PACTBOPEHHBIE COJIM, MOYKHO MO MEHBIIEH Mepe YaCTHIHO
OTBECTH M3 YKa3aHHOTO TIPAaBUMETPUYECKOTO Cceraparopa M TNOAaTb B YCTAHOBKY MJIS
U3BJICUEHHS], HEOOS3aTENBHO OCTIE TOTIOJHUTEIbHON Cernapalyuy rpaBUMETPHUYECKHM CIIOCOO0M,

(bunbTpOBaHMS W/NIH LEHTPU(YTUPOBAHUS JJIs1 yAJ€HUs B3BELIEHHBIX YaCTHLI.
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JlerasupoBaHHasi CMECh WJIM HEOOSA3aTENbHO MOTOK C BBICOKUM COAEPIKAHUEM SKHIKHX
yIJI€BOAOPOAOB OTBOAUTCS M3 YKA3aHHOTO CPENCTBA AJI CeMapaliil ra3a, U MOXeT ObITb
TOTIONTHUTENIBHO pAa3ZeNieH, HampuMep, MOXKeT NOoTpe0OBaThCs, YTOOBI TOTOK C BBICOKUM
CoImep’KaHUeM  JKUAKUX  yriaeBomoponoB  Obul  3(¢dekTuBHO  O0E3BOXKEH  W/WiH
obeccosnen/00e330eH nepes] BBEASHUEM B y4aCTOK MOBBIMIEHHS KaueCcTBa Criocoda.

Bo MHOTHX acnekTax HacTOSIIEro H300PETEeHHsI YKa3aHHOE IOTIOJIHUTEIbHOE Pa3ieeHIe
BKJIIOYaeT B ce0st OfHy MM Oojee CTaauio I'PaBUMETPHYECKOTO pas3lesieHus], HeoOs3aTelbHO
OCHAIIIEHHYIO CPEICTBAMU JJIsl KOAJeCLIEHIIMU Kareilb Macja WX BOJbIL, HalpuMmep, OAHOW WU
Oosnee cragMel SJIEKTPOCTATUYECKOW KOaleCUeHUMH. B  Ipyrux acmekTax HacTOSIIEro
n300peTeHNs yKa3aHHOE JOTOJIHUTENIbHOE Pa3fesieHHe MOXKET BKIIFOYATh Pa3[eieHue Ha OHOM
win Oonee cTamuil LEHTPUPYrUPOBAHUS, HATIPUMED, pa3AeieHne B ONHOW miu Oosee 3-(a3HbIX
HeHTpU(DYT, TaKUX KaK OfHAa WM 0Oojiee BBICOKOCKOPOCTHBIX LEHTPUDPYT € KOHHUECKUMHU
NeperopoiIKaMy B pOTOpE W/ MK OfHA WK OoJiee NIeKaHTEPHBIX LEHTPUQYT.

Yacto pabouyr Temmeparypy IOMOJHUTENBHOTO pa3leieHus] BBIOMPAIOT TaKUM
o0pa3oM, 9TOOBI MONYYUTh JUHAMHUYECKYIO BSI3KOCTh KHIKOTO YrI€BOAOPOAHOIO NMPOAYKTA B
nuanazoHe ot npumepHo 1 cIl mo mpumepno 30 clIl (0,001-0,03 ITa-c) BO Bpemsi yKa3aHHOTO
JOMOJIHUTEIBHOTO Pa3AeNeHus], HapuMep, B [uanasone ot npumepHo 1 cIl no npumepno 25 cll
(0,001-0,025 TIa'c) BO Bpemsi YKa3aHHOTO JOIOJHUTENBHOIO Pa3[eIeHHs], MPEaOYTUTEIbHO
TEMIEpaTypy pas3neleHuss BBIOMPAIOT TAaKUM O0pa3oM, YTOOBI TOJYYUTh JUHAMUYECKYIO
BSI3KOCTh B uanas3one ot npumepHo 1 cIl no mpumepno 20 cII (0,001-0,02 ITa-c), Hanpumep, B
nuana3one 5-15 cI1(0,005-0,015 Ia-c).

Pabouvast Temneparypa yka3aHHOTO AOMOJHUTEIBHOTIO Pa3feseHuss MOXKET HaXOIUThCS B
nuanasone ot 80°C no 250°C, nanmpumep, B nuanazone ot 120°C no 200°C, nmpeanoyTUTENBHO,
10 MEHBbLIEH Mepe NMepBOe U3 YKA3aHHOIO AOMOJHUTENBHOTO Pa3/ieeHts OCYLIEeCTBIAETCS PU
temneparype B auanaszone 130-180 °C, manpumep, mpu Temneparype B auanaszone ot 150-170
°C.

Pabovee naBneHWe yKa3aHHOTO IOMOJHHUTEIBHOTO PAa3IENCHHs MOXKET HAXOOUTHCS B
nuanazoHe 10-120 Gap (1-12 MIla), wampumep, B nuamazonHe 15-80 OGap (1,5-8 MIla),
MPEANOUTUTENBHO YKA3aHHOE JOMOJHUTENIbHOE pa3/iefieHHe OCYILECTBISETCS MPU AaBJIEHUU B
nuamaszoHe 25-50 Gap (2,5-5 MIla), nanpumep, B nuanazone 30-50 6ap (3-5 MI1a).

MHorue acnekTbl HACTOSILIEr0 M300PETEHHsI OTHOCSATCSI K MCIIOJB30BAHHUIO OTHOTO WJIH
HECKOJIbKUX (Da30BBIX CEMapaTopoB, MPH 3TOM BpeMs NPeObIBaHUS B KaKAOM U3 (Ha30OBBIX
CenapaTopoB HaxoAuTcsd B aAuana3oHe 1-30 muH, Hampumep, B auanasoHe 1-20 MuH,
NPEATIOYTUTENIbHO BpeMsl INMpeObIBaHUS B KaXIOM U3 (Da30BBIX CEMapaTOPOB HAXOIUTCS B
nuana3oHe 2-15 MuH.

B nononHUTENBHOM acrekTe HACTOSINEro M300peTeHMs MOHHU3UTENb BS3KOCTH MOXKET
ObITh 100aBNEH K KOHBEPTHPOBAHHOW CHIPhEBOW CMECH 10 W/HIJIK BO BPEMS IOMOJHHUTEIBHOTO
pasnenenus. IloHM3HTENh BA3KOCTH YAaCTO MOXKET IMPEIACTABIATh COOOM OpraHUYeCKUi
pacTBOpuUTeNb, UMEKOIUN Temneparypy kumeHus Hwke 200°C, nanpumep, Huxe 150°C,

npeanoututensbHo Hipke 140°C, nanpumep, Huske 130°C.
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MaccoBoe OTHOIIEHHE TMOHU3UTENST BSI3KOCTH, JOOABISIEMOrO K  OMpPEneICHHOMY
KOJIMYECTBY BO30OHOBJIIEMOTO Maciia, MOXKET HaxoAauTbcst B auamasone 0,01-2, Hampumep, B
nuanazoHe 0,05-1, mnpeanouYTUTENBHO MAacCOBOE OTHOLIEHHME IIOHU3UTENS  BSA3KOCTH,
N00aBSIEMOT0 K ONPENEICHHOMY KOJHYECTBY HU3KOCEPHUCTOTO KHCJIOPOACOAEPIKALIErO
BO300OHOBJISIEMOro Macia, HaxonuTcst B auamazone 0,1-0,5, mampumep, B nuamasone 0,1-0.4.
bosnee mnpennmouyTHTENIHPHO MAacCOBOE OTHOLICHHE MOHU3MTENS BSI3KOCTH, H00ABJISEMOrO K
OTMpPENEeIeHHOMY KOJUYECTBY HHM3KOCEPHHCTOTO KHCJIOPOICOAEPIKAIErO BO30OHOBISIEMOrO
Macja, HaxoauTtcs B auana3one 0,2-0,4, Hanpumep, B auanasone 0,2-0,35.

B ogHOM BapmaHTe OCYLIECTBIEHUS] TOHU3UTENb BSI3KOCTU CONEPIKUT IO MEHBIIEH Mepe
OoouH KeToH, TakoW kak MerwnTwikeroH (MEK) w/wnm 2-rentaHon wwm  2,5-
TUMETUJILUKIIONIEHTAHOH, UJTH UX COYETaHHE.

[IpenmnodTurenbHO MOHU3UTENb BS3KOCTH CONEPIKUT YacTh HU3KOCEPHHUCTOrO Macjia U
U3BJICKAETCS] HIDKE TI0 TIOTOKY OT YKA3aHHOM JOTMOJHUTENIBHON CTaUU Pa3AeNeHUs] U 10 MOAaqH
HU3KOCEPHHUCTOTO  KHUCJIOPOJACOAEPIKAMEro BO30OOHOBISIEMOIO HEOYHINEHHOTO Macjia Ha
YKa3aHHYI HEOOs3aTeNbHYIO CTAAHIO TIOBBIIICHHS KaueCTBa.

B cooTBercTBHM ¢ BapuMaHTOM OCYLIECTBJIEHUS MOHU3UTENb BS3KOCTH H3BJICKAETCS Ha
CTaJlUU UCIIAPEHUs], OCYILIECTBIstoLIeics npu Temneparype B auanaszose 100-200 °C, nanpumep,
B auamna3zoHe oT 100°C mo 160°C, mpeanouTUTENbHO MOHU3UTENb BSI3KOCTH W3BJIEKAETCS HA
CTaJlUU UCIIAPEHUs, OCYILECTBIIsIoLIeics npu Temneparype B auanaszose 100-150 °C, nanpumep,
B auamnasone ot 100°C mo 130°C.

B BapmaHTe OCYLIECTBJIICHMSI HACTOSIIErO0 H300pPETeHUsI IMOHU3UTENb BSI3KOCTH IIO
CYLIECTBY H3BJICKAIOT HA OJHOW WM OoJyiee CTaguii MrHOBEHHOW NMCTWUISALUU, OOpPa3yOLINX
a3y HU3KOCEPHHUCTOrO Maciia U AUCTUWUIATHYIO a3y, ¥ Ha KOTOPOI TeMrepaTypa MTHOBEHHOTO
ucrnapeHuss Haxomgurcs B auanazoHe 100-200 °C, wanpumep, B nuanasone 100-160 °C,
MPEANOYTUTENBHO MOHU3ZUTENb BA3KOCTH H3BJIEKAIOT HA CTaAMM MIHOBEHHOW IMCTUJUISILIUY,
oOpasyrotei a3y HU3KOCEPHUCTOrO Macja ¥ AUCTUUIATHYIO (hasy, Ha KOTOPOM TeMIieparypa
MTHOBEHHOTO UcCTapeHus: Haxonurcs B auana3zoHe 100-150 °C, nanpumep, B auanazone 100-130
°C.

[IpOMBIBOYHBII areHT, COAEpIKAIlIMiA BOAY, MOXKET ObITh JI00aBICH K JKUIKOMY
YTJIEBOJOPOIHOMY MPOAYKTY O WJIK BO BPEMsI YKa3aHHOW JOTIOJHUTEIPHOM CTaIUN Pa3eeHuUs
a3, IS TOMOJNHUTENILHOTO PEryJIUPOBAHUST CONEPIKAHUS COJIH/30JIbI Maciia mepel mogadyeit Ha
CTaJWIO TIOBBILIEHUSI KauecTBa. [[pOMBIBOUHBIN areHT, COAep KAl BOAY, MOXKET BBOJUTHCS HA
HECKOJIbKUX CTaIHsIX.

MaccoBoe OTHOLIEHHE MPOMBIBOUYHOIO areéHTa, COAEPIKAIIero BOAY, K MAaciay MOXKET
MPEUMYLIECTBEHHO HaxOAuThCs B aAuamnaszoHe 0,05-5,0, Hanpumep, MacCOBOE€ OTHOLIEHUE
MPOMBIBOYHOIO areHTa, COIEp Kallero BOAYy, K Maciy, Haxoautcs B auamaszoHe 0,05-3.0,
MPEATIOYTUTENBHO MAaCCOBOE OTHOLIEHHE MPOMBIBOUYHOIO areHTa, COAEPIKaIIero BoAy, K Maciy,
Haxonutcs B quanasone 0,1-2,0, nHanpumep, B nuanaszoxe 0,1-1,0.

IIpOMBIBOUHBIN ~ areHT, COAEpXKALMK BOAY, MOKET [OINOJHUTENIBHO COAEPKATh

MOAKUCIISIFOLIUNM areHT, TAKOM KaK YKCyCHasl KMCJIOTa WM JUMOHHas kucyoTa. [loakucnsaronuii
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areHT MOXKET 00aBIATHCS, YTOOBI ody4nTh pH BOgHOI (ha3bl mocie OTneNneHus] IPOMBIBOYHOTO
areHra, Cojep’kalero BOAy, B JAuamnasoHe 2-7, Hampumep, pH B auamasone 2,5-6,5,
NPEATIOYTUTENBHO MOJKUCIAIOIUI areHT 100aBIsItoT, 4To0b! noayuuTh pH BogHOM (asel mocne
OTIEJIEHUs] IPOMBIBOYHOIO areHTa, COAEpsKalero Boay, B auamnasone 2,75-6, nanpumep, pH B
auamnasone 3-5,5.

JIOmONTHUTENbHOE pa3feNeHrue MOXKET ONOJHUTEIbHO BKIIOUaTh OIHY WM OoJjee
craauii (QUIBTPALUKM JKUIAKOTO YIJIeBOAOpOAHOro mnpoaykra. Cragus (QUIBTpaLUU MOXKET
BKJIFOYATh B Ce€0sl MEPBYIO CTAJUIO TOMOJHUTENLHOTO pasfefeHus, W/Uiau cTaaus (QuibTpauu
MOJKeT OBITh KOHEUHOW CcTaaueil mepen HeoOs3aTeNbHbIM IMOCTYIUICHMEM Macja B MPOLECe
MOBBILIEHHST KaueCTBa.

8. U3zeneuenue

Bonsble (a3bl U3 CpencTB sl Cenapaniy ra3a U JOTOJHUTENbHBIX CPEICTB Cernapariuu
NOJAIOT B YCTPOWCTBO MJIsl M3BJICUCHMs, I[€ JKUIKHE OPTaHUYECKHE COEAMHEHUs B (opme
BOJIOPACTBOPUMBIX OPTraHMYECKHX COEIWHEHHH W/WIJIN TOMOTE€HHBIE KaTaJH3aTOpPbl U3BJIEKAIOT B
KOHLIEHTPUPOBAHHON (OpMe U PELHPKYJIUPYIOT B YCTPONUCTBO | MOATOTOBKH CHIPBEBOH CMECH.
Kak ykazano Beimie B myHkTe 1. IIOTOKHM MOATOTOBKM BOAOPACTBOPUMBIX OpPraHUYECKUX
COEMHEHHH, MPUCYTCTBYIOLINX B YKAa3aHHOW BOIAHOW (hase, COAepKaT CIONKHYI) CMECh COTEH
Pa3INYHBIX COEAMHEHHH, BKIIFOYAIOIUX ONHO WM 0ojiee COEIUHEHWH KETOHOB, CIHPTOB U
NOJIUCTIUPTOB, (PEHOJIOB U ANKIJIMPOBAHHBIX (DEHOJIOB, KAPOOHOBBIX KHCIOT, (ypPaHOB, aJIKAHOB,
AJIKEHOB, TOJIyOJIa, KyMOJIa U T.J.

IIpennmoyTuTeNnbHO YKa3aHHOE YCTPOHCTBO H3BJICUEHHUs BKJIIOYAET OAHY WiIM Oonee
cTaguio (CTazuy) MCIApeHus, Ha KOTOpOH BOJAa HCHapsercss M3 YKa3aHHBIX OOBEIUHEHHBIX
BOAHBIX (a3 u, TakuM O0Opa3oM, MOJYYAOT AUCTWUIAT W KOHuHeHTpar. CremneHb
KOHLIEHTPUPOBAHUSI BBIOMPAIOT TaKMM 00pa3oM, 4TOObI 00ECTIeYUTh KOJIUYECTBO JUCTHILIATA,
KOTOPO€ COOTBETCTBYET KOJMYECTBY BOABI, NOOABISIEMOH K yIJIEPOICOAEpIKAILEMy MaTepuany,
TOMOT€HHOTO KaTaJlu3aTopa U A00aBjIsieMOro OCHOBAHUS MPH MpeaBapuTeabHoi odpadboTke. Kak
NPABUJIO, OTHOIIEHHE KOHIIEHTpaTa K OOBEIMHEHHBIM BOIHBIM (ha3aM, BXOISIIUM B OJIOK
U3BJICYEHHsI, OOBIYHO HAXOAMTCS B Auana3one ot npumepHo 0,1 no mpumepno 0,9, Hanpumep B
nuamazoHe 0,2-0,8. Yacro OTHOIIEHHME KOHIEHTpara K OOBEIMHEHHbIM BOIHBIM (hazam,
BXOZSIIUM B OJIOK M3BJICUEHUs, HAXOAUTCS B Anana3zone ot npumepHo 0,25 no mpumepno 0,7,
HampuMmep, B nuanaso”e 0,3-0,6. B nagpyrux BapuaHTax OCYIIECTBJIECHHs HACTOSLIETO
n300peTeHNs] OTHOIIEHHE KOHLEHTpaTa K OObEeAMHEHHBIM BOAHBIM (pasam, BXOAALINM B OJIOK
U3BJICUEHHsI, OOBIYHO HAXOIUTCS B AHana3oHe oT npuMepHo 0,25 no npumepHo 0,6, Hanpumep, B
nuamnaszone 0,3-0,6.

OOpennHeHHbIE BOAHBIE (ha3bl MOTYT OBbITh MPEABAPUTENILHO HATPETHI A0 TEMIIEPATYPHI,
Hanpumep, 70-130 °C, xak Hanpumep Temmneparypa B auanazone 80-115 °C, nepen nonadeii B
yKa3aHHbI  HcmapuTenb. Temno A yKa3aHHOTO — NPEABAPUTENBHOIO  HAarpeBaHUs
NPEATIOYTUTENBHO MONYYAlOT IyTEM PEreHepalny Teria U3 TEXHOJIOTMYEeCKOro TIOTOKA W/WJIH U3
BBIXOASILErO0 MOTOKAa AMCTUIJIATA Mepel Mojadyedl B ucmapurens. B ucmaputene Bopaa

UCTIApsACTCS U3 yKa3aHHOﬁ CMECH, COI[Gp)KZlH.IGfI BOOOPACTBOPUMBIC OPraHNYCCKHUE COCANHCHUA U
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pacTBOpeHHblE COJM, Npu TeMmmeparype oT npumepHo 100°C no mpumepno 115°C. B stux
cydasix peKymnepanus Terja U3 YKa3aHHOrO TEXHOJOTMYEeCKOro II0TOKa MOXET OBITh
OCYIIECTBJIEHA C TOMOLIBIO TEIUIONEpEeaaroLlell cpenbl, TAKON Kak ropsiuee MacJo.

Benmunna pH oOvenuHeHHOR BOmHOH (aspl, MOCTymarolledl Ha H3BJICYEHUE,
NPEATIOUYTUTENBHO MOAEP KUBAETCS B IIEJIOYHOM JHAINa30He, HapuMep, B Auana3one 7-14, kak
Hanpumep, B nuanasone pH 8-12, mpenmoururensHo pH BomHo#t (asel B Oj0Ke M3BIECUEHUS
noanep:kusaercs B auanasone 8-11. Pabora npu takom pH Ha BXonme B OJIOK M3BIEYEHHUS HaeT
NPEUMYLIECTBO, 3aKJIOYAIOINeecss B CHHJKEHUH KONMU4YecTBA (DEHOJBHBIX COCNUHEHHH B
TUCTUILISITE.

BapuaHT oCyLIecTBIeHHs YKAa3aHHOM CTagud W3BJICUEHUS 3aKJIIOYAeTCS B TOM, YTO
CTaausl M3BJICYCHUS BKIIFOUAET B ceOst OHY Wit OoJiee CTaauii MTHOBEHHOTO HCTIApEHUsI.

[IpennoyTHTENbHBIA BapUAHT OCYIIECTBJIEHHS YKA3aHHOH CTaJAWUd  HM3BJICYCHHUS
3aKJIFOYAETCS B TOM, YTO CTAaJWsl M3BJICYCHHUS BKJIIOYAET UCIAPEHUE B JIBE MM OoJiee CTaamWid,
OCYIIECTBIISIFOIIMXCS] TIPU MOHWKEHUU JABJICHUS M TEMIEpPATypbl, W HAa KaKAOH W3 KOTOPBIX
HAarpeBaHHe OCYIIECTBIIIETCS C MOMOIIBI0 UCTIAPUBIIErOCs Mapa ¢ MPenbIAyIIeil CTaquu, 9TOObI
CBECTH K MUHMUMYMY KOJIMYECTBO TEIlIa, HEOOXOIUMOE ISl HCTIAPEHUSI.

Hcnaputens MOXET NMPEUMYLIECTBEHHO TaK)K€ BKIJIIOYATh KOHIEHCALMIO YKa3aHHOTO
UCTIAPHUBINETrOCsS Mapa Ha ABYX WM OoJjiee CTaaMAX KOHIEHCALWH, MPH 3TOM TEMIIEPaTYypPhI
KOHJIEHCAlUM Ha YKAa3aHHbIX CTAOMsIX KOHJEHCALMU YMEHBIIAI0TCA, YTOOBI O0EeCIedYHTh
(bpakIMOHUPOBAHUE HCIAPUBLICHCS (Ppakiuu, T.e. (pakUuu, Comepkameil BOAy U, B psiae
ciyudaeB, OoJjiee BBICOKOKHUIIINNE COEAMHEHMs, W (Ppakuuu, B KOTOPOH KOHLIEHTPUPYIOTCA
COEAMHEHUs C TEMIIEPaTypOl KUIleHHs OoJiee HU3KOH, YeM TeMIepaTypa KUIeHNs BOJBL.

IIpenmouTuTenbHO yKa3aHHAas MWCHAPUBLIAACA MapoBas (pakuus MPOXOIUT uepes3
KaruieOTOOMHUK W/MJIM NIEHOTaCUTENb Tiepe]] KOHACHCAlNeH yKa3aHHOW UcTapuBLIeHCs Gpakuun
nyTeM oxyaxaeHus. [IpenMymecTBeHHO UCTIapuTeIb MOXKET ObITh JONOJHUTEIBHO 000PYI0BaH
KOaryjsropomM-adbcopOepoM, B KOTOPOM UcTapuBLIasics: (PpakLivs KOHTAKTUPYET ¢ aOCOPOEHTOM.
VYka3zaHHbIN a0COPOEHT COAEPIKUT B BAPHAHTE OCYLIECTBICHUS OCHOBAHHE, TAKOE KaK TMAPOKCHT
HATPUSI.

HcnapuTens MOXKET B HEKOTOPBIX BapUAHTAX OCYIIECTBJIEHHS BKJIFOYATh YBEIUYCHUE
TEeMIepaTypbl KOHACHCALIMN YKAa3aHHON HMCIApUBLICHCS BOIBI MyTEM YBEIMYECHUS NABJICHUS C
MIOMOIIBIO HATHETATEJs, KOMIIpeccopa (MeXaHU4ecKas PEKOMIIPECCHSI Iapa) MK MapOCTPYHHOTO
KEeKTopa (TepMHUecKass pPEeKOMIpeccHs TMapa), MWIH UuX KoMOMHammu. TeM cambiM,
UCTIAPUBIIUICS BOASHON Map MOXHO HUCIMOJB30BATh B KAYECTBE TEINIOHOCHUTEIS JJIST UCTIAPEHHSI
B YKAa3aHHOM WUCHapUTeNe, TMpPH OSTOM VKa3aHHBIH HCHApPUTENIb CTAHOBHUTCS OYEHb
5HeprodpPeKTUBHBIM, TaK KaK OTCYTCTBYET HEOOXOAMMOCTb TIIOAQYH CKPBITOW TEIJIOTHI
UCTIAPEHUS HAa YKA3aHHYIO CTAIHIO UCTIAPEHUS.

Crnenyer OTMETHTD, YTO, yKa3aHHbIE KOHIEHCATOPBI MOTYT COAEPKATh TEIUIOOOMEHHHUKH,
B KOTOPBIX Ha APYrod CTOPOHE HCHAapsieTCs Cpena, MoABepraeMasl KOHLEHTPHPOBAHUIO, HO, B
o0mmeM, yka3aHHas CTaausl UCHApPEHMs BKIJIIOYAET IO MEHbIIeH Mepe OAMH OTOJHHUTEbHBIH

KOH/IEHCATOp MO CPABHEHUIO C YMCJIOM CTaUN UCTIapEHUs.



23

Dpakuro, CoAepKaIy0 UCTIAPUBINYIOCS BOAY (KIUCTHILISAT»), MOKHO AOTOIHUTEIBHO
OXJIAXKZATh N0 TEMIepaTypbl, MOAXOMALIEH ISl OTBEAECHUs, B oxyaaurene. Takum oOpaszom,
NOOMBAIOTCSA, YTO YKAa3aHHBI HCIAPUTENb, HApALy C W3BJIEUEHHUEM YKA3aHHBIX JKUIKHX
OPTaHUYECKUX COEJUHEHUIH W/UIM FOMOT€HHBIX KaTaJlu3aTOPOB, TAKXKE OCBETIISET M OYHUINAET
BOAHYIO (hasy 3¢ pexTHBHBIM 00pa3oM U MO3BOJSIET MONYYUTh BOAHYIO (asy, KOTOPYIO MOKHO
HOBTOPHO MCHOJIB30BAaTh WIJIM HAINPaBJIATH NOTpeduTento. Heobs3aTenbHO «IUCTHILIATY MOXKHO
NOABEPTHYTh OAHON WM Ooyiee CTaAMsAM IOOYUCTKU. YKa3aHHbIE CTAOUM JOOYHUCTKH MOTYT
BKJIIOUaTh abcopOep w/winu aacopOep, W/WIH CTaaUI0 KOAJIECIEHIMH, W/UIM MeMOpaHHYIO
CHUCTEMy, TaKyl0 Kak MeMOpaHa OOpaTHOTO OCMOCA, W/MIIU CUCTEMY OHMOJIOTHYECKONW OYHCTKH,
TaKyI Kak OMoOpeaKTop.

@pakuuoo, MOABEpraeMyr0 KOHLEHTPHUPOBAHUIO, C COEAMHEHUSMU C TeMIlepaTypoi
KMITEHUs] HUKE, YeM Y BOJIbL, MOXKHO CMELINBATh C KOHLIEHTPATOM U3 YKa3aHHOTO MCIapUTeNs U
PEeLMPKYJIUPOBATh HA CTAIUIO 1 OATOTOBKYU CHIPHEBON CMECH.

Bo MHOrMx npHUMEHEHHUSX BbINYCKA€MbIi MJIHM OTBOAMMBII IOTOK OTBOAUTCS U3
yKa3aHHOW KOHLIEHTPUPOBAHHON BOJHOMU (ha3bl mepes pelupKyJSIIuel Ha CTaauio 1 MOArOTOBKU
CBIPBEBOH CMecH, YTOObI TPENOTBPATUTh HAKOIUICHWE TAaKWX COENWHEHWH, KaK XJIOPHI.
Brinyckaemplii MOTOK MOXET B COOTBETCTBUU C BApUAHTOM OCYILECTBIEHHS] HACTOSLIETO
n300peTeHust copepikath 10 npuMepHo 40% Macc. KOHLEHTPUPOBAHHOW BOAHOH (a3el u3 Onoka
U3BJICUEHHs, HAIPHMeEp, 10 MPUMEPHO 25% Macc. KOHLEHTPUPOBAHHON BOJHON (pas3el u3 Oioka
u3BJeueHus. lIpennoyTuTeIbHO BBIMYCKA€MbI TNOTOK COAep:kUT A0 mpumepHo 20% macc.
KOHIIEHTPHUPOBAHHOHN BOAHOH (pa3bl u3 OJ0Ka M3BJICUEHHs, HanpuMep, 10 npuMmepHo 15% macc.
KOHLIEHTPUPOBAaHHONH BOAHOW (a3pl u3 Oynoka wu3BNe4YeHUs. bojee mNpeanoyYTHTENbHO
BBIITyCKAE€MBbIH ITOTOK COAEPKUT 10 npuMepHo 10% macc. KOHLIEHTPUPOBAHHOMN BOJHOMN (a3bl U3
OJloKa M3BJIEYEHUs, HAPUMEp, IO MPUMEPHO 5% MacC. KOHLIEHTPUPOBAHHOMN BOAHON (a3bl U3
Onmoka wu3BiedeHUs. Breimyckaemblii MOTOK MoxeT ObIThb ynaneH. OQHAKO BO MHOTHX
NPUMEHEHHUSIX BBIIYCKAeMbI MOTOK MOJBEPTralOT JaibHeimel nepepaboTke.

KonnentpupoBannass BoxHass (asa w3 Ojoka M3BJI€YEHHUST OOBIYHO  HMEET
MIOJIOXKUTETBHYIO TETUIOTBOPHYIO CIIOCOOHOCTb.

[IpennouyTuTenbHOE MPUMEHEHHE BKJIIOYAET NATbHEHIIYIO mepepaboTKy BBITYCKAEMOTO
NOTOKA MyTE€M CKUTAHUS W/WIM COBMECTHOIO C)KUTAHHUS B KOTJE€ WJIM HWHCHHEPATOPE.
HeoOsi3aTenbHO  BBIMyCKaeMbIH TOTOK JOIMOJHUTENBHO KOHLIEHTPUPYIOT 1O YKA3aHHOTO
C)KUTAHUS W/WITH COBMECTHOTO CYKMTaHMUS.

BapuaHT ocymecTBiieHUs] BKIIOYAET NaJbHEHUIIYIO MepepadOTKy BBITyCKAEMOIo MOTOKA
Ha craguu MoHHOro oomeHa. KoHueHTpupoBaHHas BogHas (pa3a m3 OyoKa W3BIEUEHHS] MOXKET
ObITh OT(QUIBTPOBAHA MU YOAJICHHS BO3MOXKHBIX TBEPABIX YacTHI[ Mepen mnojadell Ha
YKa3aHHYIO CTaJUI0 HOHHOTO OOMEHa B COOTBETCTBHH C HACTOSIIIUM H300pETEHUEM.

Cranus MOHHOTO OOMEHa MOXKET BKJIIOYATh OAHY WM Oojee cTaauii HOHHOTO OOMEHa,
HampuMep, OAHY Win Oojiee MOHOOOMEHHYIO CMOJIy, COAEP KAINyICs B OIHOM WM Oojee
HETIO/IBIDKHBIX ~ CJIOEB. YKa3aHHble ONIHA WM Oojee craauii HOHHOrO OOMEHa MOTryT

OCYHECTBJIATHCA C MOMOLIBKO OAHOr0O WA Oouee HEMOABMIXKHBIX CJIOEB, PACIIOJIOXKCHHBIX
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napajjieNbHO, W/WIN € TIOMOIIBIO OJHOTO WM 0OJie€ HEMOJBMIKHBIX CJIOEB, PACIIOJNIOKEHHBIX
MOCJIEI0BATENBHO.

BapuaHT ocyliecTBIeHHs BKIHOYAET JAIbHEHINY0 1epepadoTKy BBITYCKaeMOIrO MOTOKA,
BKJIFOUAKOLIYI0 IO MEHbLIEH Mepe ABa HEMOIBIKHBIX CJIOS, KaKAbI M3 KOTOPBIX COAEPKUT
XJIOPUICENIEKTUBHYI0 HOHOOOMEHHYIO CMOJIY, CIIOCOOHYIO CENIEKTUBHO aICOpOMpPOBATH XJIOPUA
U3 YKa3aHHOW KOHLEHTPUPOBAHHON BOAHOHM (hba3bl U3 YKa3aHHOTO OJIOKA W3BJICUCHHS, U
NapajuleIbHO  PACIONIOXKEHHbIE KJIANaHbl, Onarojapst 4YeMy MO MeEHbLIeH Mepe OIuH
MOHOOOMEHHBIN CJIOH SIBJISIETCS] TOAKJIIOYEHHBIM, U MO MEHbINEH Mepe OAUH MOHOOOMEHHBIH
CJIOM HAXOAWUTCST B ABTOHOMHOM pexkume. Takum oOpa3om, obecreumBaeTcs HemnpepbIBHAS
pabota, U ynajeHue XJIOPUAOB MOXKET MPOAOIIKATHCS B MOIKIOYEHHOM HOHOOOMEHHOM CJIoe
(cnosix), Toraa Kak HOHOOOMEHHBIH CIIOH (CJIOM), HAXOMSALIMICS B ABTOHOMHOM PEXKHUME, MOKET
ObITh OYMIIEH. YKa3aHHasi OYHCTKA MOXKET BBIMOJHATHCS C TIOMOLIBEO MPOTHBOTOKA HIIH
00paTHOW NPOMBIBKM MOHOOOMEHHOTrO CJOsi (CI0eB) NEMHHEPATU30BAHHON BOJOH, TaKOH Kak
OUCTWUISITHAasE Boja u3 OJjioka wu3BieueHus. Hacrosimmee w3o0pereHne BKIIIOHAaeT B ceds
KJIATIAHHOE YCTPOMCTBO W/WIIM CHUCTEMY VIPABJICHHS, IMO3BOJISIIOLIYIO OCYIIECTBISITH TaKYHO
OYHCTKY WM pEreHepanuio IMyTeM OOpaTHOrO TMOTOKa WM OOpPaTHOM MPOMBIBKH
JN€MUHEPATU30BAHHON BOJOM.

Kak mpaBwmiio, ymaneHue XJOpHAa HAa YKAa3aHHOHM CTaJud MOHHOTO OOMEHa COTJIACHO
HACTOSIIEMY  M300pPETeHHIO0  CcOocTaBisieT 1o  MeHbleil wmepe 50%  XimopumoB B
KOHLIEHTPUPOBAHHON BOXHOW (hase, mocTymaromeil Ha yKa3aHHYK CTAauI0 MOHHOrO OOMeHa,
HaIrpuMep, yAaJieHue XJIOpUAa COCTaBsieT nMo MeHblue mepe 60%. Bo MHorumx BapuaHTax
OCYIIECTBJIEHHsI COTJIACHO HACTOSIIIEMY M300pPETEHHUIO yaJeHNne XJIOPUIa Ha YKa3aHHOH CTaauu
MOHHOTO OOMeHa COCTaBJIsieT Mo MeHblield Mepe 70% XJIOpUIOB B KOHLEHTPUPOBAHHON BOTHON
dase, mocTynaromeil Ha yKa3aHHYIO CTaJuI0 MOHHOrO OOMEHa, HalpuMep, IO MEHbIIeH Mepe
80%. OOenHeHHBIH XJIOPUAOM TMOTOK M3 YKAa3aHHOW CTaJiud HOHHOIO OOMEHa XJIopuaa
MPEANOYTUTENBHO PELUPKYIUPYIOT Ha CTAAMIO 1 MOATOTOBKU ChIPhEBOI CMECH.

Jlanee, BO MHOTHX BapUaHTax OCYILECTBJIEHMs], KOJMUYECTBO FOMOT€HHOIO KaTaln3aTropa
(katanuzatopoB) B (opMe Kaimusi W/WJIM HATPHUS, TAaKOro Kak OCTarolleecs B YKa3aHHOM
00€THEHHOM XJIOPHJIAMH BBIXOJSIIIEM MOTOKE YKA3aHHOW CTaJAuM HMOHHOro oOMeHa XJIOpHIa,
cocTaBiisieT Mo MeHble Mepe 70% macc. KOJIMYeCTBa, MOCTYMAKOINEro Ha YKa3aHHYIO CTaIui0
WOHHOTO OOMeHa XJiopujaa, Hampumep, mo MeHbineh mepe, 80% wmacc. IlpemmouTuTenbHO
KOJINYE€CTBO TOMOTE€HHOT'O KaTainu3aropa (KaTajan3aTopoB) B GopMe Kaliusl WK HATPHsL, TAKOTO
KaK OCTarolIeecs: B YKa3aHHOM OOC€IHEHHOM XJIOPUIAAMHU BBIXOSIIEM ITOTOKE YKa3aHHOHN CTaanu
HOHHOro OOMeHa XJIOpHAA, COCTaBJIsIET N0 MeHbled Mepe 85% Macc. Konu4ecTsa,
MOCTYMAIOIIEro Ha YKa3aHHYIO CTAIUI0 MOHHOrO OOMEeHa XJIOpHA, HAampuMep, MO MEHbIIEH
mepe, 90% wmacc. B cBsi3u ¢ sTuM, Ha ctamuu 1 mpenBapUTENbHOH MOATOTOBKH Tpedyercs
n00aByATh MEHbIIEE KOJMUYECTBO JOOABOYHOIO TOMOI€HHOIO KAaTalnu3aTopa, M JOCTUTAETCs
Oonee >KOHOMHYHBIA CHOCOO U IMOJAYM HEOYMIIEHHOTO Macjia B MPOLECC MOBBIIEHHS
Ka4yecTBa 10 HACTOALIEMY H300pETEeHHMIO M, TAKMM 00pa3oM, B LienoM obecrednBaercs Oolee

3¢ $eKTUBHBINA U SKOHOMUYHBIN CIIOCO0.
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®OPMYVYJIA H30BPETEHUA

1. Cucrema nepepaOOTKH, COAepIKaIas:

10 MEHBIIIEH MEPE OJHO YCTPOMCTBO MOBBILIEHNs 1aBJIEHUS,

110 MEHbLIEH Mepe OAHO YCTPONUCTBO pa3eeHMs,

110 MEHbLIEH Mepe OAHY CEKLUI KOHBEPCHUH,

- 1O MEHbIIEH Mepe OAMH KIANAHHBIM y3€]1 MEXKAY IO MEHbLIEH Mepe OIHHUM
YCTPONCTBOM MOBBILIEHUS JABJIEHUS U 10 MEHbILEH Mepe OJHON CeKLIMeH KOHBEPCUH,

- 110 MEHbIIEH Mepe OAUH KJAMAHHBIN y3€J MEXIy IO MEHbLIEH Mepe OOHOM CeKLHeH
KOHBEPCHUHU U TIO MEHBIIEH Mepe OAHUM Yy3JIOM pa3/ieNieHus;

- IZe CeKIUsl KOHBEPCHHM COIEP>KUT MO MeHbllel Mepe IBa MapajuielbHbIX Y3J1a

KOHBEPCUU;

i€ KaKIbIN y3€Jl KOHBEPCUU COAEPKUT

IO MEHbLIEeH Mepe OHO HarpeBaTesIbHOE YCTPOHCTBO

IO MEHbLIEH Mepe OJHO PEaKTOPHOE YCTPOICTBO, U

10 MEHbLIEeH Mepe OAHO OXJIaKIarollee yCTPONCTBO.

2. Cucrema mepepaboOTKH 110 1. 1, B KOTOPOU 3aNOPHBIA KJIATMAHHBIN y3€J1 MPenyCMOTPeH
MEXAY IO MEHbIIEeH Mepe OIHUM YCTPOMCTBOM IOBBIIIEHHS NABJICHUS M KaXIbIM H3 Y3JIOB
KOHBEPCHUM; U B KOTOPOH 3aMOpHBIN KJIaNaHHbIN y3e MPeAyCMOTPEH MEXIY KaXKAbIM U3 Y3JI0B
KOHBEPCHUHU U IO MEHBLIEH Mepe OAHUM Y3JI0M pa3/ieNeHus.

3. Cucrema nepepaOoTKH MO I.2, B KOTOPOH KaXKIbli M3 3alTOPHBIX KJIATIAHHBIX Y3JIOB
COZEPIKUT KJIaraH OOCIyKUBAHUS MEXY ABYMS KJIalaHaAMH 3aIIOPHOTO KJIAIaHHOTO y3J1a.

4. Cucrema nepepabotrku mo m.l, m2 wmm m3, B KOTOPOH YCTPOHCTBO CHHKEHUS
JABJICHUs IIPElyCMOTPEHO B COCTABE y3J1a KOHBEPCHUU.

5. Cucrema nepepaOoTKM O JIEOOOMY M3 MNPEIIECTBYIOLIMX IyHKTOB, B KOTOPOH
TeMIepaTypa Tekydel cpesibl cocTasiseT 1o MeHblueil Mepe 375°C, u naBieHHe COCTABIISIET 110
meHblIei Mepe 220 Gap (22 MIla), Oonee mpeanodYTUTENbHO TO MeHbliel mepe 240 Gap (24
MITIa).

6. Cucrema nepepaboTku MO JIOOOMY U3 MPEIIIECTBYIOLIMX NYHKTOB, B KOTOPOH
TeMIlepaTypa TeKyuel cpeabl cocTaBsieT o MeHblIel mepe 400°C.

7. Cucrema mnepepalOTKH MO JIEOOOMY W3 MPEIIECTBYIOLIMX MNYHKTOB, B KOTOPOH
TeKy4asi cpena, no0aBisieMass B TOPSIUYI0 CTOPOHY TEIIOOOMEHHHKA, SIBJISIETCS] OXJIAXKIAOLIeH
TEKy4eill Cpenol, HCHONb3yeMOW MJsl OXJaXAEHUs HaxOASALIEerocss MO [aBJIEHUEM U
nepepabOTaHHOTO ChIPbEBOTO MOTOKA.

8. Cucrema mepepaboTk 1O 1.7, B KOTOpPOH OXJaXKaromias TeKy4as cpena
TOTIOJTHUTEIBHO HArPEBAETCS NP BXOJOM B TOPSUYIO CTOPOHY TETNIOOOMEHHUKA.

ITo noBepenHocTn
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