Jlekuusa 5

3 KatanuTu4eckune nNpoueccbl BTOPUYHOU nmepepadoTKu
He(PTAHBIX Pppakuuil. I'eTeposuTnyecKkue nNpoueccol

3.1 Karanutnueckunii kpexkunr (KK).
3.2 AnxkuinpoBaHuUE.
3.3 IIpousBoacTBo MeTunTpeTOyTHIIOBOTO 3hupa (MTBED).

3.2 AIKMJIMpOBaHKe

Teopemuueckue u mexHONO2UYECKUE OCHOBbL NPOYUECCO8 ANKUTUPOBAHUS
U300ymana anKeHamu.

CKIDKEHHBIN Ta3 KaTAIMTUYECKOTO KPEKUHIa COCTOUT MPEUMYIIIECTBEHHO U3
yraeBoaopoa0B C3-Cy, IpeicTaBIAIONIMX COO0M CMECH aJTKEHOB U AJIKAHOB KaK HOP-
MaJIbHOTO, TaK U U30CTPOCHHs. BBIX0OA MX B 3aBUCHUMOCTH OT PEXUMa KPEKHUHTa,
KaueCcTBa ChIpbsS U KaTtain3aTopa cocrasiser 12-25 % macc.

Haubonee sddexTuBHOEC HampaBlieHHE HCIOIB30BAHUSI MHOTOTOHHAKHBIX
PECYpCOB ATUX Ta30B - CUHME3 BbICOKOOKMAHOBIX KOMNOHEHmMO8 OeH3unos. B
pe3yibTaTe JOCTHraloTCs JanbHeilee yriayOsjaeHue mnepepaboTku HedTIHOTO
CBIPbS, YBEITMUCHUE PECYPCOB OCH3MHOB, TOBBIIIICHNE KaYeCTBA TOBAPHBIX aBHa- U
aBTOMOOMJIBLHBIX OCH3MHOB 3a CYET MPOU3BOJICTBA AJIKUJIATa U 3(UPOB.

Hcnonb3oBaHue ajnKuiaTa Kak BBICOKOOKTAHOBOTO M30KOMITOHEHTA MO3BOJIS -
€T BBIMYCKAaTh TOBAPHBIC aBUa- U aBTOMOOUJIbHBIE OCH3UHBI HE TOJBKO C BHICOKOM
JIeTaHAIIMOHHOM CTOUKOCTHIO (JIC), HO ¥ ¢ MEHBIIINMM COJICP’)KAaHUEM B HUX apEHOB.

Ha ©0aze razoB KK (karaiuThyeckoro KpeKMHra) BHEAPEH B
He(dTenepepabOTKy MEePCHEKTUBHBIN kamanumuueckuii npoyecc cunmeia MThI
(METHITPETOYTUIIOBBIN A(DUpP) U3 N300yTUIIEHA U METAHOJIA.

Peakiuu ankunupoBaHus IPOTEKAIOT ¢ BbiAeeHueM Teruia 85-90 kJ[>x/mMomb
(20 - 22 kkayi/M0JIb) B 3aBUCUMOCTH OT BHIAa ajlKeHa 1 00pa3yIoIIerocs n3oajikaHa,
MOATOMY TEPMOAMHAMUYECKU MPENNOYTUTEIbHBI HU3KUE TEMIEPaTyphl, YKe MpHU
100 °C 1 HmKe peakuuio MOXKHO CUMTATh NPAKTUYECKH HeoOpaTumoii. MeHHO B
TaKuX YCIOBHUSX OCYIIECTBIISIIOT MPOMBIILUICHHbIE MPOUECCHl KATAIUTHYECKOTO
ANKAJIMPOBAHUS.

N3 ankaHOB K aJIKUJIMPOBAHUIO CIOCOOHBI TOJBKO H30QJIKAHBI, UMEIOIIUE
TPETUYHBIN aTOM yriepojaa. AJKEHbI MOTYT ObITh pa3IMYHBIMU (J1a’Ke STHJICH), HO
yalie BCEro MPUMEHSIOT OyTHIICHBI, aIKWIMPYIOUME U300yTaH ¢ 00pa3oBaHUEM
n30-CgHig, mo TemmeparypaM KureHUsi HaumOoOJiee€ TPUTOJIHBIX B KadyeCTBE
KOMIIOHEHTa OCH3UHOB.

AJKUIMpPOBaHUE MTPOTEKAET, KaK M KaTAIUTUUECKUN KPEKUHT, 110 KapOeHUI -
MOHHOMY IIeMHOMY MexaHu3my. [lepBoii cranueit npouecca (BO3SHUKHOBEHUS LIETIH )

ABJIACTCA IIPOTOHUPOBAHUC AJIKCHA.
Hapﬂ()y C OCHOBHbIMU peakyuimu, 6 npoyecce npomexarom u nobounwvie peaxkyuu,
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npusoosue K 00pa308aHur0 NPoOYKMo8 Oojee NecKUX uiu Oonee MAdNCENblX, YeM Yenesol
NPOOYKmM, UlU K nomepe aKmu8HOCMU U VEeIUHeHUl0 pacxooa kamaiuzamopos. K maxosvim
OomHOCAM  peakyuu  OeCMpPYKMUBHO20  AIKUIUPOBAHUS, CAMOAIKUIUPOBAHUE U300YMAHA,
anxkunuposanue c¢ yuacmuem Cz u Cs aikaHo8 u aikeHo8, NOIUMEPUIAYUIO ANKEHO8, CYIbhupo-
BaHUE AIKEHOB C 0OPAZ0BAHUEM CTLOANCHBIX IPUPOB, KUCL020 wIama u op.

Kamanuzamopui npouyecca AIKUIUPOBAHUS - cepHas u
¢TopuctoBogopoaHas kuciaoTel. [lo karamutuueckum cBoiictBam HF  Gornee
npennoututenbHa, ueM HaSO4. [porieccs hToprcToBOIOPOAHOTO ANKHINPOBAHUS
XapaKTEPHU3yeTCs] MPEUMYLIECTBAMH 10 CPABHEHUIO C CEPHOKUCIOTHBIM:

- 3HAYUTENHPHO MEHBIIUN BBIXOJ MOOOYHBIX MPOAYKTOB, CIEAOBATEIbHO,
0oJice BBICOKAS CEIICKTUBHOCTD;

- OoJiee BBICOKME BBIXOJT M KAUECTBO AJIKHJIATA;

- 3HAYUTEIbHO MeHbIINM pacxoa KuciaoTsl (0,7kr BMecto 100 - 160 xr H2SO4
Ha | T ankuaTa);

- BO3MOKHOCTb IIPOBE/ICHHUS Ipoliecca Ipu 0oJiee BBICOKUX Temneparypax (25
- 40 °C Bmectro 7 — 10 °C mpu cepHOKHCIOTHOM) ¢ OOBIYHBIM BOISHBEIM
OXJIaXKICHUEM;

- BO3MOXXHOCTb TPUMEHEHMS MPOCTBIX PEAKTOPHBIX YCTpPOHCTB 0e€3
JOBUKYUIUXCA W TPYLIUXCS YacTeil, OOyCJIOBJIEHHAs MOBBIIIEHHOW B3aUMHOMN
pacTBOpUMOCThIO n300ytana u HF;

- HeOoJpIIas METAUIOEMKOCTh peaktopa (B 10 - 15 pa3 MeHblue, yeMm y
CEPHOKHCIIOTHOTO KOHTaKkTopa, U B 25 - 35 pa3 MeHplIe, 4eM Yy KacKaJHOIO
peakTopa);

- JIETKasl pEreHepUPYyEeMOCTh KaTalu3aTopa, YTo SBJISAETCS OJHON U3 MPUYHH
MEHBIIETr0 €ro pacxoaa, v JIp.

Opnaxo Oosbllas JIETy4eCTh U BbICOKasi TOKcUyHOCTh HF orpannunBaroT ee
0oJiee LIMPOKOE MPUMEHEHHE B MPOLIECCaX ATKUITUPOBAHUSI.

B oreuectBeHHOll HedTenepepabOTKE NPUMEHSIOTCS TOJBKO MPOIECCHI
CEPHOKHUCIIOTHOTO JIKUJIMPOBAHUS

Coipve. ANKunMpoBaHUIO B HedTenepepadOTKe yalle BCEro IMOJBEPraroT
U300yTaH M 3HAYUTENIBHO PEXE H30MEHTAaH (MOCIEeIHUN SBISETCS LEHHBIM
KOMITOHCHTOM aBTOMOOMILHOTO OSH3MHA).

OnTUManbHBIM ChIPbEM JJIs1 ATTKWJIMPOBAHUS N300yTaHa SBIIAIOTCS Oy THIICHBI.
B nHedrenepepaboTke B KaueCTBE aIKEHOBOTO ChIPhsi OOBIYHO MCTIOJIB3YIOT OyTaH-
OyTUJIEHOBYIO (PpaklMIO B CMECH C MPOMNaH-IMPONUICHOBOW C COJEpKaHUEM
nponuieHa Mmenee 50 % OT CyMMBbI AJIKEHOB.

Ankanbl C3-Cs B peakluio aJKWIMPOBAaHUS HE BCTYNAIOT W SBISAIOTCS
MHEPTHBIMU TpUMecsMU. JIMeHbl, coaepkaluecs B ChIpbe, 00pa3yloT CIOXXHbIE
MPOYKTHI B3aUMOJICUCTBUSI C CEPHON KHCIOTOM M OCTAIOTCS B KUCJIOTHOU (hasze,
pa3baBisisi KHUCIOTY, 4YTO YyBEJIMYMBaeT ero pacxod. Iloatomy nueHOBbIE
YTJEBOAOPO/ bl HE JOJKHBI COIEPHKATHCS B ChIPHE.

K chIpbIo anKuIupoBaHus NPEAbSIBISIOT TAKXKE MOBBIILICHHbIE TPEOOBAHMUS IO
COAEP>KAHUIO BIIaru U cepHUCTBIX coequHeHui. Eciou ceippe KK He moasepranoce
IpeIBapUTEIbHON THIPOOYUCTKE, TO OyTaH-OyTUJIEHOBYIO (PaKIUI0 KpPEKUHTa
OOBIYHO OYMIIAIOT LIENOYBI0 WIM B mpoleccax Tuna «MepoKc» OT CepHUCTBIX
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COECIMHEHUM.

OcHnog6bl ynpagnenus npoueccom CePHOKUCIOMHOZ0 ANKUIUPOBAHUAL.
BaxHbIMU OTlepaTUBHBIMU [TapaMeTpamMu, BIUSIOIMUMH Ha MaTepUajIbHbIN OataHC U
KaueCTBO MPOIYKTOB aAJIKIJIMPOBAHUS, SABJISIETCS AaBJICHUE, TEMIIEpaTypa, O0beMHas
CKOPOCTb CBIPbs, KOHIIEHTPALMSI KHUCJIOTHI, COOTHOIICHHsS] H300yTaH : aJIKeH,
KHCJIOTA : ChIPhE U MHTEHCUBHOCTH NIEPEMEIIUBAHUS ChIPhS C KaTaIU3aTOPOM.

/lasnenue. I1pu CEpHOKUCIOTHOM KHJIKO(PA3HOM aNKEIUPOBAHUY U3MEHEHUE
JaBJICHUS HE OKAa3bIBACT CYIIECTBEHHOTO BIMSHUS Ha mporecc. J(aBieHue qJomKHO
HEHAMHOTO MIPEBBIMIATH YIIPYTOCTh APOB YTIIEBOJOPOAOB CHIPhS TIPH TEMIIEpaType
karamu3a. OOBIYHO B PEAKTOPAaX C BHYTPEHHEW CHUCTEMOM OXJIAXACHHS IPHU
AIKETMPOBAaHUN W300yTaHa OyTwieHamu moanaepxkuBaroT nasiaeHue 0,35 - 0,42
MIla. Ecnu ceipbe COAEPKUT MPONaH-TIPONUICHOBYIO (PPAKINIO0, TO JTaBJICHUE B
peaKTope HECKOJIBKO MOBBIIIAIOT.

Temnepamypa. 1lpu TIOBBIIEHUH TEMIEPATYpPbl CHIKACTCS BS3KOCTh
KHUCIIOTBI U YTJIIEBOJAOPOJIOB, M CO3/IAIOTCS OoJiee OJIaronpusTHBIE YCIOBUS IS UX
nepeMenIuBanus U aucreprupoBanusa. OJIHAKO MOBBIIICHUE TEMIEPATyphl (BBIIIE
15 °C unTeHCcHUIUpYET TOOOYHEBIE PEAKIMU B OOJBIIEH CTEIIEHHU, YeM LEIEBYIO
peakuuio). [Ipu 3ToM yBenuuMBaeTCs CoJep KaHUE MaJIOPa3BETBIICHHBIX AJIKAHOB,
CHUKAETCsl U30MPATETHLHOCTh PEAKIIHii, BO3pACTAET PACX0/l KUCIOTHI U YXY/IIIAETCS
KaueCTBO aJIKUjIaTa.

CHmKeHHe TeMIepaTypbl B OMNPEICICHHBIX Npeaenax OKa3blBaeT OJaro-
MPUATHOE BIIMSHUEC HA CEJIICKTHBHOCTH PEAKITMH, BBIXOA M KAa4eCTBO AaJIKHIIATA.
JImmutupyromumM HakTopoM MPH CHIDKCHUH TEMIIEPATYPhI PEAKITUN SBIISETCS Ypes3-
MEpPHOE TIOBBIIICHHE BA3KOCTH KHUCIIOTHI, YTO 3aTPYAHSET CO3IAAHHE SMYIbCUH C
BBICOKOM TMOBEPXHOCTHIO pasfena ¢a3. Ha mpakTuke ONTUMAaNbHBIN HWHTEpBAI
Temmnepatyp 5-13 °C.

Coomuouwienue uz00yman : aiKeH SBIACTCS OIHUM W3 BaKHEHIIHMX
napameTpoB aJKuIupoBaHus. M30bITOK H300yTaHAa UHTEHCUPUITUPYET TEIEBYIO U
MOJ/IaBJISIET MOOOYHBIE PEAKIIMU ATKWJIMPOBAHUS, HO TTOAEPKUBaTh ero Boime 10:1
HEepeHTa0eNbHO, T.K. YPE3MEPHOE MOBBIIIEHWE ITOTO0 COOTHOIICHUS YBEINYUBACT
KalUTaJIbHBIE U DKCIUTyaTallMOHHBIC 3aTPATHI.

Konyenmpayua xucnomer. Jlns  ankunupoBaHus OyTaH-OyTHUIICHOBBIX
YTJIEBOJIOPOIOB OOBIYHO MCIIOIB3YIOT CEPHYIO KHUCIIOTY, coJiepKantyro ot 88 10 98
% monoruapata. CHIDKEHHE €€ KOHIIEHTPAIMK B Mpoiiecce paboThl MPOUCXOIUT 32
CYET HAKOILJICHUS BBICOKOMOJICKYJIIPHBIX TOJMMEPHBIX COCIMHCHWH W BOJHI,
MOMAAIONIE B CHCTEMYy BMECTE C ChIpbeM. ECIM KOHIEHTpamusl KHCIOTHI
CTaHOBUTCS HMxke 88 %, yCUIMBAaIOTCA MNOOOYHBIE PEAKIMH, NPHUBOJAAIINE K
YXYAIIEHUIO KauecTBa ankwiara. OnNTUMalIbHOE 3HAYCHHE COOTHOIICHHS
(00BEeMHOT0) cepHasi KUCJIOTa : ChIPhEe COCTaBJIsIeT OKOJIOo 1,5.

ObvemHas cKkopocms nooauu ChIPbS BBIPAXKAECTCSI OTHOLIEHHEM o0bema
CBIPbS, TI0JIaBAEMOTO B €IWHUILY BPEMEHH, K 00hEMy Karajau3aropa B peakTope.
BnusHue 3Toro mapamerpa Ha pe3yJIbTaThl aJIKUIUPOBAHKS BO MHOTOM 3aBHCHT OT
KOHCTPYKIIMM  peakTopa M, TMOCKOJIbKY miponecc aud@y3HMOHHBIH, OT
3G ()EKTUBHOCTH €ro TEPEeMEIIUBAIONIETO YCTPOWCTBA. IKCIEPUMEHTAIBHO



YCTAHOBJICHO: P ONTUMAJIbHBIX 3HAUEHUSX OCTAJIbHBIX ONIEPATUBHBIX TAPAMETPOB
MPOJIOIKUTEILHOCTh MpeObiBaHusl Chipbsi B peaktope — 200-1200 ¢, dTtoO
COOTBETCTBYET 0OBEMHOM CKOPOCTH mojayn ankenos 0,3-0,5 ut,

Ilpomviuinennvie ycmanoeku CepHOKUCIOMHO20 aakuaupoeanus. Ha
OTEYECTBEHHBIX YCTAHOBKAX MPUMEHSIOTCA PEaKTOPHI JBYX TUIIOB, OTJIMYAIOIIUEC
CIIOCOOOM OTBOJA BBIACIISIONIETOCS TEIIa - OXJIAKICHHEM XJIaJareHTOM
(aMMHaKOM WJIM MPOIIAHOM) Yepe3 TeINTIO0OMEHHYIO ITOBEPXHOCTh M OXJIAKICHUEM
3a cUeT uchapeHus: M30bITOYHOTO N300yTaHa.

B nepBoM ciydae B aIKWIATOPE-KOHTAKTOPE BEPTHUKAIBHOTO WU
20pU3OHMAILHO20 ~ MUNA, CHA0KEHHOM  MOIIHOW  MEIIAJIKON, HMEIOTCS
OXJAKIAINMMEe TPYyObl, B KOTOPBIX XJIQJIOATCHT UCIHAPSIETCS, U €ro Iapsbl
HaIpPaBJISIIOTCS B XOJIOJIUIIBHYIO YCTAHOBKY, IJIe CHOBA IIPEBPAIIAIOTCS B )KUIKOCTb.

Ha coBpemMeHHBIX YCTaHOBKAX aJKWIMPOBaHUS OOJBIION MOIIHOCTU
NPUMEHSIIOT Oojiee 3(P(GEeKTUBHBIC PEAKTOPHI BTOPOTO THIIA - 2OPUZOHMATIbHbIE
KacKaowuwvle, B KOTOPBIX OXJIAXKIECHNE PEAKITMOHHON CMECH OCYIIIECTBIIICTCS 3a CUeT
JaCTUYHOTO MCIapeHus n300yTaHa, 4To 00JIeT4aeT peryIMpoBaHUuE TeMIIepaTypBhl.
Peaktop mpeacraBiser coOOM MOIBIM TOPU3OHTAIBHBIM IUIWHIP, Pa3ieiICHHBIN
neperopoakaMu OOBIYHO Ha 5 ceKiui (KackaaoB) ¢ MellajJkaMmH, 00ecleunBaro-
UMW UHTCHCUBHBIN KOHTAKT KUCJIOTHI C CHIPHEM.

(3namo! Cxema 2opu3oHmanrbHO20 KaCKaOH020 peakmopad.

llpunyunuanvnas mexnHonro2u4ecKas cxema YCMAHOBKU CEPHOKUCIOMHO20
ANKUIUPOBAHUSL.)

Konmponwvuwie 6onpocol

1. VYka3aTp LeneBoe Ha3HAYEHUE M 3HAYEHHE MPOLECCa KaTaTUTHYECKOTO
ANKWJIMPOBaHUS U300yTaHa oJe(UHAMM.

2. MexaHM3M KaTaJIUTUYECKOTO aJKUINPOBaHUS N300yTaHa oepUHAMU.

3. ComnoctaButh N0 3¢ (HEKTUBHOCTH KATATUTUYECKOTO JACUCTBUS CEPHYIO U
(bTOPUCTOBOAOPOTHYIO KUCIIOTHI.

4. BnusHue KayecTBa ChIPbS W ONEPATHBHBIX IApaMETPOB HaA IPOLECC
TKUITUOBAHUSI.

5. Pa3HOBMIHOCTM MPOMBINUIEHHBIX YCTAHOBOK AaJKWJIWPOBAaHMS, UX
JIOCTOMHCTBA U HEJTOCTATKHU.

6. [IpyHUMNIManbHAsE TEXHOJIOTMYECKAsd CXEMa YCTAHOBKH CEPHOKHCIOTHOTO
AIKUINPOBAHUS, €€ TEXHOJOTMYECKUI PEXKUM U MaTepUalibHbII OaslaHC.

3.3 IIpou3BoacTBO METHIATPETOYTUI0BOTO 3Pupa (MTBI)
OcHoBHasi peakuusi TPOU3BOJCTBA METHUITPETOyTUIIOBOrO ddupa -
KaTAJIMTUYECKOE ANKUINPOBAHUE METaHOIa N300y THIICHOM:

CHj; CHs
CH,= C + CH30H << CH3; - C - 0O - CH3
CHj; CHs



MTBED, no cpaBHEHHIO C aJKUJIATOM, 00JiaaeT 00Jiee BHICOKUM OKTAaHOBBIM
YUCJIOM W HHM3KOW TEMIIEpAaTypod KHUIEHUS, YTO B COBOKYIHOCTH IIO3BOJISIET
MOBBICUTh OKTAHOBOE YHCIIO MPEUMYIIECTBEHHO TOJOBHBIX (pakiuii 6a30BOro
OeH3HMHA.

B ToBapubie aBTOOeH3MHBI MTBD noGaBnsior B kommuectBe 5-15 %.
Ddupconepxkamme  OCSH3WHBI ~ XAPAKTEPU3YIOTCS  JIOMOJHUTEIHLHO  TaKUM
JIOCTOMHCTBOM, KakK OOJIbIlIasi TOJHOTAa CrOpaHuss M MEHbIIAash TOKCUYHOCTH
BBIXJIOMHBIX Ta30B.

s MIPOMBIIILIEHHOTO MIPOU3BOJICTBA ATOTO 3¢ (HEKTUBHOTO
OKTAHOTIOBBIIIAIOMIETO KOMITOHEHTAa OCH3WHOB HMMEIOTCS JOCTATOYHO IIUPOKHE
peCypChl METAHOJA, IMOIYYaeMOT0 U3 HE(PTAHOTO ChIPbs (YIJIsl WIH JPEBECUHBI), a
Takke n3o0yreHa Ha tex HII3, rne umerorcs ycranoBku KK (karamutudeckoro
KPEKHHTa) WIKM MUPoJin3a (MOocye yaaleHus U3 MUporasa JIUueHOB).

Peakuus cunresa MTBD n300yTuiieHa u MeTaHoIa MPOTEKAET IO LIETHOMY
KapOOHUI-MOHHOMY MEXaHU3My C BblIeTIeHueM 66 k/[x/Monb Teria, a €€
paBHOBECHE CMEIIAETCS BIPABO NPU MOBBIIMICHUU JABICHUS W CHUKECHHUH
TEeMIEPATYpPHI.

IToMrMO OCHOBHOM LIEJIEBOM peaKUK AKUIUPOBaHus rpu cunreze MThD
MPOTEKAIOT MOOOYHBIE PEAKIINH:

- TuMepu3alns n300yTeHa ¢ 00pa3oBaHUEM U300KTUJICHA;

- ruApartanys n300yTUIIEHA BOJIOM, COAEPKALIEICS B HUCXOIHOM ChIPbE C
oOpazoBaHrEeM U300yTUIIOBOTO CIUPTA;

- IETUIPOKOHACHCAIMSl METaHoJIa ¢ 00pa30BaHKE JEMUTHUIIOBOTO 3PUpa;

- €CJIU B YTJI€BOIOPOIHOM CBHIPbE COACPKUTCS U30aMUJIEH, TO TIPHU €T0
ATKUIMPOBAHUM C METAHOJIOM 00pasyeTcs TpeTU4HbIN amuiioBbii ddup (TAD);

- €CJTM B METAHOJIE COACPIKUTCS ATAHOJI, TO 00pa3yeTcs dSTUITPETOYTHIOBBIN
aup (OTHDI).

Kamanuzamopuwi. I3 romorennsix (cepHas, ¢pocdopHas, O0pHasi KUCIOThI) U
TeTePOrCHHBIX  (OKCHIbI  QJIOMUHUS, IICOJUTHI, CYJIb(POYIJIH) KHUCIOTHBIX
KaTaJnu3aTOpoOB B MPOMBINUICHHBIX mporeccax cunresa MTBD waumbomnbiiee
pacnpocTpaHeHUE TONYyUYUITU CyJIb()UpPOBaHHBIE HOHOOOMEHHBIE CMOJIBI.

Coueranue peakTopa ¢ peKTU(UKAIIMOHHON KOJIOHHOW B OJTHOM PEaKIIMOHHO-
peKTU(HUKAIMOHHOM aInapare mo3BOJISET:

- 00ecrneunTh MPAKTUYECKU MOJHYI0 KOHBEPCHUIO;

- MPOBOJIUTH IpoLecc Ipu 0ojiee HU3KOM JaBiieHuu U Oosee 3((PEeKTUBHO
MCITOJIB30BaTh TEIUIO PEAKIIMHU, CHUKAsl DHEPTrOEMKOCTh MPOIECcca;

- YOPOCTUTH ammaparypHoe oQopMIIeHHME ¢ 3HAYUTEILHO COKPATHUTh
METAUIOEMKOCTH ITPOLIECCA.

Couipvé. B kadecTBe yrieBOJOPOIHOIO ChIpbs B Ipoieccax cuHteza MTOb
HauOoJIbIllee MPUMEHEHHE moiyunna OytaH-OyTtuieHoBas (pakmus (Bb®D) aByx
MPOIIECCOB - KATATIMTUYECKOTO KPEKUHTa U MUPOJIN3A.

Pecypcot n3o0yTtunena ais npousojctBa MTHBD MokHO yBenUuuTh 3a CYET
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H-OyTaHa, coAep Kallerocsi B MOMYTHBIX HE(PTSIHBIX ra3aX WM Ta30KOHJEHCaTaXx,
UCIIONB3Yysd MPOLECCHl  IETMAPUPOBAHUA U IOCIEAYIOLIEH HU30Mepu3anuu
OyTwieHOB. MICTOUHUKOM M300yTHIIEHOB MOTYT CTaTh I'a3bl TEPMOJAECTPYKTUBHBIX
WIH He(pTEXMMHUUYECKUX TMPOLIECCOB, B YACTHOCTH, MMPOU3BOJICTB U300YTUIEHOBOTO
cnupTa. BTOpEIM CBIPBEBBIM PEAr€HTOM MPOLECCa SABISETC METAaHOI MapKu A.

llapamempul npoyecca. BaxxHbiMu nlapamMeTpaMu, BIUSIONIMMHU HA BBIXOJ U
kauecTBO MTBD, saBnsitorcs TemnepaTtypa, AaBieHue, 00bEMHAasE CKOPOCTh MOJIaun
CBHIPbsI U COOTHOIIEHHWE METAHOJI : U300yTEH.

[Ipomecc cuntesa MTBD ocymecTBiasieTcs B peKmMu@dukayuoHHo-
peakmopHom annapame, COCTOSAILEM U3 CPEIHEN pEaKTOPHOM 30HBI, pa3aeaEHHOM
Ha 3 CJIOS KaTaJiM3aTopa W BEpXHEH M HIKHEH PEeKTU(UKAIIMOHHBIX 30H C IBYMS
Tapenkamu B Kax0il. Ha ycTaHOBKe MMEIOTCS J[Ba TaKUX ariapara: Ha OJHOM M3
HUX TIOCNIeé TOTepU aKTUBHOCTH Kartamuzatopa (uepe3 4000 uvacoB paboOThI)
OCYILECTBIISIETCS TPEABAPUTEIbHASI OYMCTKA UCXOAHOM CHIPhEBOM CMECH OT CEPO- U
a30TOCOJECPIKAIINX TPUMECEH, a TaKXke Uil TOTJIOMICHUS KaTUOHOB JKeje3a,
MPUCYTCTBYIOIIMX B PEUUPKYJIUPYIOLIIEM METAHOJE BCIEACTBHE KOPPO3UU
00opy10BaHUS.

(Bnams! [punyunuanvras mexuoiocu4eckas cxema yCmaHo8Ku
NOJIYYeHUsI MeEMUImpemoymuio8020 3¢hupa)

Konmponwvuwie 6onpocul
1. Haznauenue METUATPETOYTUIIOBOTO 3(pupa.

2. OcHoBHas peaknus nponsBoactsa MThO.

3. [To6ounsbie peakuuu npousoactsa MTED.

4. CpoiictBa MTBD.

5. CocTaB ¥ THUIIbl KATAIN3aTOPOB MPOU3BOJCTBA.

6. CocTaB ChIpBA.

7. IlapaMeTpsl U BIMSHUE UX HA MPOLIECC.

8. IIpunIMI paboThl OCHOBHOTO ammapara rnpou3Boactsa MTED.
9. OT 4ero u Kak OCyIIeCTBISICTCS] POPKOHTAKTHAS OUYMCTKA.

10. TexHoyiornueckas cxema mnpoiiecca.



