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ITosicHuTeIbHASA 3alHCKA

Mertoaudeckue yKa3aHUsS IS BBITIOJIHEHHS TpakTudeckux pador mo MJK.01.02.
MeTanayprus JJerkux HBeTHbIX METANI0OB CO/IepPKaT HEOOXOMMbIE TEOPETUYECKHE CBEICHHUS
W TPAKTUYECKHUE 3aJaHMsl, MpPEJHA3HAUYECHHbIE /i1 CTYACHTOB creunanbHoctd 22.02.02
MeTtaqnyprusi HBeTHbIX METAJLIOB.

MJIK.01.02. Meramnyprust J€rkuMx IBETHBIX MeTauloBsBiseTcss  yacThio [IM.O1
[loaroroBka © BeJEHUE TEXHOJOTMYECKOTO IMpoOIiecca MPOU3BOJCTBA I[BETHBIX METAJIOB U
CIUIaBOB M U3y4YaeTcs B  TedyeHHe ojgHoro cemectpa. B xome wmsyuenus MJIK.01.02
paccMaTpUBalOTCSl CIEIYIOIUME BOMPOCHI: (DU3MKO-XUMHUECKHE CBOMCTBA JIETKMX LBETHBIX
METAJUIOB (QITFOMMHUSA), TEOPETUYECKHUE U MPAKTHUECKUE OCHOBBIIIPOLIECCOB IPOU3BOJICTBA ITOI'O
MeTaJula, ChIpbe M MaTepuaibl, UCIOJIb3yeMbIE B Ipolecce, TPeOOBaHUS K HUM M CIIOCOOBI UX
IPOM3BOJICTBA, KOHCTPYKLIMHM OCHOBHOTO OOOpYyIOBaHMSA, BEIEHHUE Ipolecca 3IIEKTPONIN3a,
TEXHUKO-3KOHOMHUYECKHE MOKA3aTeNN MPOIIecca, SKOJIOTHIECKHE TPEOOBaHHS K TIPOIIECCY.

Ha uzyuenne MJIK.01.02  orBoautcs 133 uaca, u3 Hux 50 yacoB Ha IpaKTHYECKHE
paboTHI.

JlanHbIN MaTepuan COIEpPXKUT  METOAMYECKHE YyKa3aHus JJIs BBINOJIHEHUS 7-MU
npakTudeckux pa0or. Kaxnas mnpaxkrtudeckas paboTa COAEPKUT, TEOPETUYECKYHO 4YacTb,
NPaKTUYECKHE 3aJaHNs1 U KOHTPOJIbHBIE BOIIPOCHI.

Lenp MeTOoAMYECKUX YyKa3aHMH — IperocTaBlIeHHE HeoOXoauMoil uHpopManuu s
BBIMIOJIHEHHs mpakTudeckux padot mo MJIK.01.02, B xo/e KOTOPBIX 00y4YaromInecs 3aKperisioT
MIOJIy4YE€HHbIE TEOPETUUECKHUE 3HAHUSI U OCBOCHHBIE NPAKTUYECKUE YMEHUS.



IIpakTyeckas padora Nel

Tema: Pa3zpaboTka anmapaTypHO - TEXHOJOTUYECKOW CXEMbI MPOU3BOACTBA TJIMHO3EMa
o crioco0y baiiepa.

Heans padorei: OCBOUTH TOCIEIOBATEIFHOCTh OIEpaIdid 1Mo mepepadoTKe OOKCHUTOB,
UCIIONIb3yeMoe 000pyA0BaHKE, TapaMeTphl, MOIep)KUBaeMble Ha Mepeesnax.

Teopernyeckue cBeAeHUs
CHOCO6 Baﬁepa MpeaACTaBIIACT CO6OI>1 33MKHyTBII>i HOUKJI, CYITHOCTb KOTOPOr0O MOXKHO ONHCATh
00paTUMO peakiuei:
AlI(OH); + NaOH < NaAl(OH),
HpI/I MNPOTCKAaHUN PCAKLHUHN CJIEBA HAIIPABO HNPOHUCXOAUT HU3BJICUCHUC TIJIMHO3CMaA U3 OOKcHuTa

e/IKMM HaTpHeM ¢ 00pa3oBaHHEM pacTBOpa alFOMUHATA HATPHSL.
ITpu mpoTeKaHWH peakiy B 0OPATHOM HATPABJICHUH PACTBOP AIFOMUHATA HATPHS pas3jiaractcs ¢

BBIJIEJICHHEM THIPaTa OKHCH ATIOMHUHUS B TBEPAYIO (azy.
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baiiepa



BokcuT moctymaer u3 pyIOHMKA, MOJBEpraercs MpeaBapUTENbHOW IMOJArOTOBKE-
JIpOOJICHUIO, U3MEIIPUCHHUIO.

Ilocne moAroTOBKM OOKCUT BBIIIETAUYMBAIOT B aBTOKIaBax (pexe B MeIIalKax)
pacTBOpPOM €IIKOrO HaTpus Uil W3BJIeUeHHs M3 OOKCHTa TJMHO3e€Ma B pPacTBOp aJlrOMHHATa
HATpHSL.

B pesynbrare BhllenaunBaHUS OOKCHTa MOJIy4aeTcsl IMysblla, COCTOALIAs W3 pacTBOpa
QIIOMUHATa HATPUsl U HEPACTBOPEHHOro ocTtaTtka (kpacHoro muiama). [lymemy paz0aBisior
IPOMBIBHBIMU BOJAMH (ITOCTYMAIOIMMH OT NPOMBIBKM KpPAacHOIO MLUlamMa) M HalpaBiIAlOT Ha
CTYyILEHHUE [yl OTJENICHHs aJJIOMHHATHOT'O PACTBOpa OT KPACHOTO IIIIaMa.

KpacHb1il nutam mpoMbIBalOT BOAOW M Y IAJISIOT 3a IPEAEIIbl 3aBOJA.

AIOMMHATHBIT pactBop, CJINBAaEMBbII u3 CTYCTUTEIA, MOJIBEPratoT
OCBETJICHUIO((MWIBTPOBAHUIO) AJIS TIOJHOTO OT/AEIECHUS OT HETO YacTHUI] KPaCHOIO IIIaMa.

OcCBeTNCHHBI aTIOMMHATHBIA pacTBOP CMEIIMBAIOT € THUAPOOKHUCHIO AIIOMUHUS
(3aTpaBKa) M NOJBEPraroT MEAJEHHOMY IE€pEMEIINBAaHUIO- BEIKPYUYHBaHUIO. B pesynbrare 310N
Olepalyy aJIOMHHATHBIA PacTBOp pasjaractTcs C BBIICIEHHEM B OCAJOK KPUCTAJUTMYECKOU
THJIPOOKHCH TFOMHUHUS.

[TonmyyeHHyI0 MyJNBIYy, COCTOSIIYIO W3 TUAPOOKUCH ATIOMMHUS U MAaTOYHOTO PacTBOPA,
crymarot, 25-50% crymieHHoi ruIpOOKHUCH aTIOMUHUS MOJIal0T Ha (PMIIBTPOBAHKUE U MPOMBIBKY,
OCTaJIbHYIO THAPOOKHUCH MOJIAIOT HA 3aTPABKY AJIS CIEAYIOIIETO KA BRIKPYUUBAHHUS.

IIpoMBITYI0O THAPOOKUCH AIIOMUHHS TOABEPIaloT KajdblMHALMHU(IIPOKAJIMBAHUE IIPU
BBICOKUX TEMIIEpaTypax), MoxydaeTcsi 0€3BOIHBINA TTTMHO3EM, HAIIPABIISEMBIN HA AJIEKTPOJIN3.

MatouHBIH ETOYHON PacTBOP MOCIE BHIKPYUMBAHUS U IPOMBIBHBIE BOJBI OT IPOMBIBKH
THJIPOOKHCH AIFOMUHUS TIOCTYNAIOT HA BHIIAPUBAHUE JUISI ITOBBIIICHUS MX KOHLIEHTPALHH.

W3 KOHLIEHTpPUPOBAaHHOI'O MAaTOYHOI'O PpAcTBOpPAa BBINAAET HEKOTOPOE KOJIHMUYECTBO
KPHUCTAJNTHYECKOM COMbI, KOTOpast 00pa3yercsi OT B3aUMOJICHCTBUS €KOTO HaTpa ¢ MPUMECIMHU
KapOOHAaTOB B OOKCHTaX H YIJIEKHCIOTOH Bo3ayxa. CoIy OTHENSIOT OT pacTBopa H
KayCTHPUIMPYIOT (00paboTka coOAbpl TalieHOW W3BECThIO, O0OpazyeTcs eaKuid HaTtp u
YTIEKUCIBIN Kanblwid). [1ynbiry, momydeHHy0 OT KayCTH(UKAINH, CTYIIIAI0T BMECTE C KPACHBIM
IIJIAMOM.

KoHneHTprpoBaHHBI MaTOYHBIN PACTBOP IMOCTYNAET B ABTOKJIABBI JIJIS BHINIEIAYHBAHUS
HOBOM nmopuuu OOKCHUTOB.

IIpu mepepaboTrke OokcuTOB(OEeMHTO-THACTIOPOBBIX) TO cnocoOy baifepa Ha
npou3BoJcTBO 1T ALOQsTpelyercs:

- Ookcura 1,2-2,351
- NaxO (tBepmoro) 90-95kr

IToaroroBka 60KCUTOB (APOOJIEHHE)

B 3aBuCMMOCTH OT MHUHEPATOTHMYECKOTO COCTaBa H (U3UKO-XMMHUYECKUX CBOWMCTB
OOKCHTa MOATOTOBKA MOXET ObITh pa3MIMYHON M BKIIIOYATh TaKue MPOLECCHI, Kak oOoramieHue,
npobiieHne (KpyImHOE U CpeqHEe ), TOHKOE U3METbUYeHHE (CyX0e U MOKPOE), CYIIKY U O0XKHT.

OnuH u3 BUAOB oOOrarieHusi OOKCUTOB- MOWKA MPOTOYHOW BOJOW, JIJIST OTIEICHUS OT
OOKcHTa TIECKa U TJIMHBI. DTy OMEpaIfio BeAyT Ha MecTax M0O0bUM OOKCHTA M MPUMEHSIOT s
[JIMHUCTBIX pa3HOBUIHOCTEN OOKCHTA.

OObBIYHO OOKCHUTHI, MOOBIBaEMBbIC HA PYJAHHUKAX, HE MOABEPraroTCs 00OTAIlIECHUIO, CPpa3y
MOCTYNAalOT Ha TJIMHO3eMHbIE 3aBoJbl. Ilepen oTrpys3koil OOKCHUTOB WX cymiar ajis yJaJleHus
TUTPOCKOMUYECKON BIIArH, JIJIsl IPEIOTBPAIICHUSI CMEP3aHus PU TPAHCTIOPTUPOBKE.

[TocTtynuBmmii 60KkCUT MO pa3MepaM KyckoB pocturaet  40-50cMm, momaBepraercs
JIpOOIIEHUIO- KPYITHOE U CPEIHEE.

[Ipu xpynHOM npoOsIeHnr pa3Mepbl KyCcKoOB qoBoaatT 10 10-15¢cm.

[Ipu cpenrem npobiieHUU pa3Mep KyCKOB JTOBOJST 10 4CM.



KpymnHoe apoGrieHne npou3BOIsT Ha MIEKOBBIX JPOOMIKaX.

Cpennee npobiaeHre IPOU3BOIAT Ha KOHYCHBIX WIJIH MIEKOBBIX IPOOMITKAX.

Hdns  npoOneHus TNPUMEHSIOTCS TakXKe MOJOTKOBBIE JIPOOMIIKH, THII JIPOOHIKA
OTIpeNieNsieT TBEPAOCTh OOKCHUTA.

[Tocne npobneHus GOKCUT MOCTyHaeT Ha CKJIAJ, TJI€ CO3JaeTCsl ONEpaTUBHBIN 3amac Ha
20-30 cyToK.

Ilepen mnomaueil OOKCHTa Ha BBIIIEJAYMBAHUE NPOBOJUTCA pa3MoOJ B IIAPOBBIX
MEJBHUIIAX CyXOr0 WM MOKPOTO pa3Moja, paboTaroImuX B 3aMKHYTOM IHKIE C
KJIaccu(uKaTopamMu U TUAPOLUKIOHAMHU.

MoKpbIii TOMOJI OOKCUTA MMPUMEHSIOT HE TOJIBKO TSl yI00CTBA BHITOIHEHHS pa3Modia, HO
W JUIS OCYILECTBJICHHS HAuaJIbHOM CTaJuK BhIENaYnBanus. Mismenpuenue senercs npu 90-95°C
(TemnepaTypa o6opoTHOro pactsopa 105-110°C). Kpynaocts nocie pasmona 95% < 0,1mm.

[TonoxutenpbHOE 3HAYEHHWE MOXKET HUMETh OOXKHI, CIIOCOOCTBYIOIIMKA W3BIICUECHUS
TJIMHO3EMa NpH  BBINICTAYMBAHUN TPYAHO BCKPBIBAEMBIX JIMACIIOPOBBIX  OOKCHUTOB,
OJTHOBPEMEHHO OOKUT CLIOCOOCTBYET pa3pyIICHUIO OPTaHUYECKUX BEIECTB, IPUCYTCTBYIOIINX B
OOKCHUTE U TIEPEXOAIINX B AIFOMUHATHBIA PACTBOP MPH HX BBHIIICITAYNBAHHH.

BrIme1aunBanne 00KCHTA

OcHoOBHbIE peaknuu TPH BblledaunBanuu. Ormepanys BbIIIETaYUBaHUS OOKCHTA
3aKio4yaeTcss B 00pabOTKe pyabl, pacTBOpaMHU E€IKOTO0 HATpa HIM OOOPOTHBIM INEIOYHBIM
pacTBOpPOM TIpH JIaBJICHWH BhIIIe aTMochepHoro, 1yt nepeBoaa Al2O3 u3 CeIpbs B paCTBOPUMYIO
dopmy- amomunar Hatpust (NaAlO»).

CoOCTBEHHO B3aMMOJICHCTBHME HAYMHAETCS C MOMEHTAa IEPBOIO KOHTAaKTa OOOPOTHOTO
pactBopa M OOKCHTa NPH MOKPOM pa3MoJie, OJHAKO HauOObIas CKOPOCTb M MOJHOTa
JOCTUTAETCS Ha TIepeiele BhIIeIaYHBaHUSI.

XHWMH3M BBIIIEIaYMBaHNS OCHOBHBIX KOMIOHEHTOB OokcuTa (Al203, Fe20s, SiO2 u TiO2)
CBOJUTCA K CIIEIYIOLIEMY.

I'nuHo3emM B OOKcHTE COIEPKHUTCS B (OpME THUAPATOB, MPHU B3AUMOACUCTBUH C CIKUM
HATPOM, TIEPEXOIUT B PACTBOP B BUI€ MOHOAIIOMUHATA HATPHS 110 IBYM CJIETYIOIIUM PEAKIIHSIM:

AI(OH); + NaOH < NaAl(OH)4
AIOOH + NaOH + H;0 < NaAl(OH),

CkopocTh B3aUMOJIEHCTBUSL TJIMHO3EMCOJAEPKAIIMX MHUHEpPAJIOB B IMEPBYIO OYEpelb

3aBUCUT OT HUX MUHepanorudeckod ¢opmbel.  MccaenoBaHus TNOKas3aad, 4YTO CKOPOCTb
BBIIIE/IAYUBAHUS (PACTBOPEHUE B €JJKOM IIETI0YH) PACHIOIOKEHBI B CIETYIOIIEM MTOPSIKE:

Al(OH); — AIOOH — AIOOH

THAPAPTWJINTOEMUT ANACIIOP

Haubonpmas axkTHBHOCTh TpucCyma Truapaprmwmry (ruddcury) - Al(OH)s, s

BBILIETIAYMBAHUS JOCTATOYHO TEMIIEpATypa HUKE 100°C. Jdna 6emuta He Hmxe 170°C, mas
nuacriopa - He Huxe230°C
KpemHesem - B3auMoIeHiCTBYET C €KUM HATPUEM B JIBa dTarma:

SiO2 + 2 NaOH = Na;SiO3 + H,O

Cunmkat HaTpus, BBaHMOﬂeﬁCTBYH Aajie€ B pPAacCTBOpE C AJIIOMHUHATOM HATpHsA, OACT
HepaCTBopI/IMBIﬁ ruapoaJqTrOMOCHUIIMKAT HaTPUA:

NazSiO3 + 2 NaAl(OH)4 = Na;O - ALOs - 2 SiO; - 2 H,0 + 4 NaOH



OTOoT Tpolecc NPUBOAUT K OYHCTKE aIIOMHMHATHBIX pacTBOpoB oT SiO2 —
00eCKpEMHUBAHUIO, HO BJ€YET K HEKOTOPHIM MOTEPSIM IIEIOYM U H3BJICUYEHHOTO TJIMHO3EMa B
TBepaylo (azy - kpacHeld mumam. OtmeTuM 4YTOo ans cmocoba baifepa B u3BecTHOM Mepe
XapakTEepHO COBMEIICHHUE TPOIIECCOB BHINICIIAYNBAHKMS M OOCCKPEMHHBAHHS TPH 00pabOTKe
OOKCUTOB PACTBOPOM E€IKOT0 HATpa.

[TonHOTa OOGECKpeMHHMBAaHMS AIIOMHHATHOTO PACTBOpa XapaKTepHU3yeTcss — KPEMHHUEBBIM
MoayJeM, otHomeHueM o macceAl,Os3 k SiO:z B pactBope:

B= AL O3/ SiO;

UeMm BbIIIIE KPEeMHHEBBIH MOAYJb, TEM BHINIE TOJHOTA OOCCKPEMHHMBAHHS PAacTBOpA,
00eCKpeMHUBAaHHE HAYMHACTCS B CAMOM aBTOKJIABE, HO JIOCTUTACTCS MAaKCUMAILHOTO 3HAYCHHUS
npu pa30aBIeHUU KOHIIEHTPUPOBAHHOTO AIFOMHHATHOTO PAacTBOpa U OTACIICHUU €T0 OT KPacHOTO
nIiama.

HekoTtopoe komudyecTBO KpeMHE3eMa BCE K€ OCTaeTCs B pacTBope, 3arpsizusis ero. C
noBeIIeHreM cojaepkanus SiQ:B 6okcute Bo3pacTaroT nmotepuAl,Os3; u NaOB nwtam. [lostomy
no crnoco0y baitepa mepepabarbiBaroTCsi OOKCHTHI ¢ coaep:kaHueM KpemHesema 2-5%. s
YMEHBIICHUS MOTEPh IEJIOYH B KPACHBIA IUIAM BHIINIEIAYMBAHUE TMPOBOIUTCS B TPUCYTCTBHH
u3BectH (3-5% OoT Macchl OOKCHTA), YACTh KPEMHE3eMa CBSI3bIBACTCS B ATFOMOCHIITUKAT KaJIbITHS:

Ca(OH); +NaAl(OH)4 +2NaO - ALO; - 2 SiO; -:2H,0 = 3Ca0 - ALLO3 - 2Si02* 2 H,0
+4 NaOH

Ckopoctb B3aumoneicTBust SiO2 3aBUCHT OT MHHEPAIOTHYECKO (opMbl KpemHe3ema.
Kpemuesem B Ookcute Haxomutcs B (opme KBapia, KOJJIOMJIHOW KPEMHEKHCIIOTHI(omania),
KAOJIMHUTA U JIP. aTIOMOCHIINKATOB.

KBap1 HanmeHee aktuBHas Gopma mpu aTMOCHEPHOM JABICHUH HE PACTBOPSETCS EAKOM
HATpe, HAYMHAET PearkpoBaTh CO LIEIOYHBIM pacTBopoM npu 125°C.

Omnan HaoOOpPOT aKTHBHO pearupyer co IMICJIOYHBIMH pacTBOpaMu ¢ 0Opa3oBaHHEM
cunukata HaTpusa-NaxSiQs3, 3aTeMm pearupyer ¢ aJlOMUHATOM HATpHsl, 00pa3ys HE PacTBOPUMBIN
THJIPOATIOMOCHITUKAT HATPUS:

NaxO - ALOs - 2 SiO; - 2 H,O

Kaonuuut BcTymaer BO B3aMMOJEHMCTBHE C alIOMHHATHBIM pPacTBOPOM, cpaszy oOpasys
TUAPOATIOMOCHIINKAT HATPUS:

NaO - ALO3 - 2 Si0; - 2 H»,O

JByokuch TuTana TiO: npu BBICOKHX TeMIepaTypax B KOHIIEHTPUPOBAHHBIX IIETOYHBIX
pacTBopax, MpH OTCYTCTBUU B OOKCHTax COEAMHEHUN KalblLUs, pacTBOpPSETCA ¢ oOpa3oBaHHEM
tutaHata Hatpus (Na20-2TiO2: H:0), Beimagaromero 3atemM B TBepAyk (asy, NpOMCXOIUT
noteps 1menoun. Ckopocts oOpasoBanusi(Na0:-2TiO;: H,0) Beckma Benmka, OCOOCHHO B
CpPaBHEHHHM C pacTBOPEHHUEM TPYIHO BCKPBIBAEMBIX OEMHTa M JAMACIOpa, YTO HPUBOAUT K
00pa30BaHUI0 IUICHOK Ha 3€pHAaX INIMHO3EMOCOAEPKAIIMX COSAMHEHHH. [l CHUXKEHUs IOoTepb
IIEJI0YM U TpeNoTBpallleHUs] 00pa3oBaHMs IJICHOK O00eCHeunBaeTCs MPHUCYTCTBUEM H3BECTH.
Bzaumopeiicteue TiO2 c¢ Ca(OH): npuBogut k obOpaszoBanuto CaTiOsz (TuTaHatacaabius),
KOTOPBIM BBIMAJaeT B O0CaZOK U He 00pa3yeT IUIEHOK Ha MOBEPXHOCTH TIIMHO3EMOCOJEpKAIUX
COCIMHEHUH, I10 PEAKLINN:

TiO; + Ca(OH); = CaTiOs + H,O



Ckopocte W monHOTa B3auMopelictBus TiO2 cO IENOYBI0 3aBHCHT OT  €ro
muHepanoruueckoir popmel.  Conepxanue TiOz B 6okcutax 1-3% mosTOMy HOTEpH LIEIOUYH U
o0Opa3oBaHUE MJICHOK HE3HAUYNUTEIIBHEI.

Coennnenus :keqae3a. [IpucyrcTtByer B Ookcutax B (opme cyabhUIOB - TUPHUTA
(FeS2),0xkcumoB u rupOOKCHIOB.

FeS: mnpwu BblenaunBaHuy MepexoAUT B pacTBOP B BUJE CyJb(puIa HATPUs, CBA3BIBAS
3TUM HEKOTOPO€ KOJUYECTBO €IKOTO HaTpa U CHIXKAETCA KayCTHUYECKOE OTHOILCHHUE.
Vxyamaercs oTcTaMBaHWe KpacHoro unuviama. [IMpuT mpu B3aUMOIECUCTBUM CO IIEJIOYBIO
o0Opa3yeT coelMHEeHUE TUAPOKCUTHOGEppaTa HATPHS:

Na;[FeS2(OH);]- H,O

3arps3HAET TUIPOOKCHU/I AIFOMUHUS, a 3aTEM TNIMHO3EM KEJIE30M.

Oxcuapl ¥ TUIPOOKCUIBI MHEPTHBI B INEJIOYHBIX PacTBOpax, B 3aBHCHUMOCTH OT MX
MUHEPATOTUIECKON (DOPMBI H3MEHSETCS OTCTAaMBaHUE KPACHOTO MITaMa.

B pesynbpraTe BhImeTaunBaHUsS OOKCHUTOB 1O cmocoOy baitepa mosywaeTrcsi pacTBop
MOHOATIOMUHATA HATPHs, 3arps3HEHHBI HEOOJBIIUM KOJIHMYECTBOM IMPHMECEH- COCTMHEHUs
KpemHus, hocdopa, xpoma, BaHaIMs, TaJUTHSL, CEPbl U OpraHU4YecKUMH BellecTBaMu. OCHOBHYIO
Maccy TBEPJOTO OCTaTKa- KPaCHOTO IjlaMa COCTaBIsIET OKHUCH JKeie3a U TUAPOATIOMOCUIIUKAT
HaTpUS.

Bausinue pa3anyHbIX GaKTOPOB HA BblleJIaUYMBaHHe 0OKCUTOB

VYcnoBus BelleNauMBaHus OOKCHTAa B aBTOKJIAaBaxX BIMSIIOT Ha IOJHOTY H3BJICYECHMUS
JIMHO3EMA, a TAaK)KE Ha CKOPOCTh MEepexo/ia IIIMHO3eMa B pacTBOp. B kax oM cityyae HaXoaaTCs
OTIBITHBIM ITyTEM.

HaubGonee Baxnbie ycnoBusi ((pakTopsl) BIMSIONIE HAa CKOPOCTh U CTEICHb
BBINICIIAYNBAHMSI TTIMHO3EMA:

MPOJOHKUTEILHOCTD BhIIIETauUBAHUS

KOHILICHTpAIUs IEJIOYHOTO pacTBOpa

KayCTHYECKHE OTHOIICHUS OOOPOTHOTO U alFOMHHATHOTO PACTBOPOB
JaBlieHue (TemMrepaTrypa) BHyTpH aBTOKJIABA.

TOHHHA ITOMOJIa

T00aBKH H3BECTH

CKOPOCTh MEPEMEIINBAHUS MYJIbITHI

Nk W=

TexHoJ0rus BbllleJa9YMBaHUS]

[Ipornecc BhImenaynBanus OOKCUTOB B criocoOe baiiepa mpou3BOIUTCS B aBTOKJIABHBIX
Oatapesix. CoBpeMeHHasi OaTapes — 3TO HENPEPHIBHO JCHCTBYIOIAs YCTAaHOBKA, COCTOUT M3
TPEX OCHOBHBIX I'PYIIIL:

— TO/IOTPEBATEIIH;

- aBTOKJIABBI,

- cemaparopsl (CaMOUCTIapUTENN) TIapa.

B npou3BoicTBE HCIIONB3YIOTCS JIBA THTIA ABTOKJIABOB:

- C HarpEBOM OCTPBIM TAPOM;

- INIyXUM HarpeBOM U NIEPEMEIINBAHHEM.

ABTOKJIAaB € HArpeBOM OCTPbIM MapoM (puc. 2) mpeacTaBiseT coO0N KIICTTaHbId WITH
CBApHOU IMWIMHP OOJBIION MEXaHUYECKOW MMPOYHOCTH, YCTAHOBJICHHBIN BEPTHUKAILHO.
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PucyHnox 2 - ABTOKJIaB C HArPEBOM IYJIbIIBI OCTPBIM APOM:
1- UIMHAPUYECKUH cOoCyn; 2- Jjambl; 3- COmIo; 4- pasrpy3ouHas TpyOa; 5- 3arpy3ouHas TpyOa; 6-
PEMOHTHBIH JIIOK.

ABTOKIIaB HMMeeT cdepuueckoe BepxHee M HIDKHee JHMINe. B BepxHeM jaHuIe
PAcIoNIOKEHbl OTBEPCTHS Ul MOAAYM OOKCUTOBOM IyJIBIIBI, MaHOMETP M NPeJOXpaHUTEIbHbIN
kiamaH. Yepe3 BepxHee AHHUIIE MPOIyIIEHa BEepTHKaJbHAs TpyOa, He HOXOonsIias 10 HU3A
aBTOKJIaBa, 4epe3 KOTOPYIO BBIJABIMBAIOT IIyJIbIly B CICAYIOIIMM aBTOKJIAB. Y TIPEIOIIMX
ABTOKJIAaBOB HIDKHEE THHINE OKAHYMBAETCS MATPyOKOM, depe3 KOTOPBIH IMOAAeTCsl OCTPBIA map.
Hapyxnass dacTe mMOKpbITa Teruton3oisnuen. Jlimst Oe3omacHoil pabOThl aBTOKJIaBa 3amac
MIPOYHOCTH JIJIS CTAJIH MPUHUMAETCS IPUMEPHO 7, 1sl paboThI TipH aaBieHuu 20-50aTm.

[IpenmyniecTBa JAHHOTO aBTOKJIABA- IPOCTOTA KOHCTPYKIMH U OOCITY)KUBAHMUSL.

Henocrarku: nuskuit tepmuueckuit KIIJ{ Garapelt m3-3a AByX CTyleHel cemapariuu,
pa30aBieHHE MyJIbIIbI KOHACHCATOM T'PEOILEro Mnapa.



ABTOKJIaBbI € II[yXHM HArpeBOM H INepemMeminBaHueM. [lo BHemHeMy BHUIY 3TOT
aBTOKJAB (puc.3) mpeacTaBiseT coOON aBTOKJIAB C HArPEBOM OCTPHIM mapoM. OTiIu4ue B TOM,
YTO BHYTPHU aBTOKJIaBAa YCTAHABIIMBAIOTCS HarpeBarTebHbIE TPYyObll, B KOTOpBIE MOAAETCS Map.
Beiensromeecss npu KOHAEHCALMU Iapa TEIUIO 4Yepe3 CTEHKU TPyOKM IepenaeTcs IyJIbIle.
Konnencar u3 TpyOOK HENmpepbIBHO BBIBOAWUTCS B cemnaparop. s mepeMelMBaHus ITyJIbIIbl
BHYTPU AaBTOKJIaBa YCTAHABIMBACTCS MEXaHMUYECKas Melankal. 3arpy3ka OCYHIECTBIIETCS
yepe3 IUTyLep3, YCTAaHOBICHHbIM B BepxHel cdepuueckoil yacTH. BeIrpy3ka MyJsbIibl
OCYLIECTBIIIETCS YEPE3 IUTYLIEp4 YyCTaHOBJICHHBIN B HIKHEN LMIMHIpUYecKod yacTh. [lapoBoit
IITyIepS YCTaHOBJIEH B BepxHel cdepuueckoir dactu. Iltynep6 ans KoHzaeHcarta
yCTaHABJIMBAETCS HWKHEH ChepruuecKoil yacTH aBTOKJIaBa.
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PucyHok 3 - ABTOKJIaB C ITyXUM HAarpeBOM IYJIbIIbl U IEPEMEIIUBAHUEM:

l-HarpeBaTeabHbIC TPYOKH; 2- MEXaHWYECKas MeIIaiKka; 3- 3arpy304HbIA MITYyLEp MyJbIb; 4-
pasrpy304HbIi WITYyLEp MyJIbIbL; 5- MapOBOM IITYIEP; 6- TyLEp KOHAEHCATa

[TpoMmbIieHHBIE aBTOKJIABBI OBIBAIOT PA3IMUHBIX PA3MEPOB:
- pabounit o6sem  20-70M°

- BpIcOTa Kopmyca 5,4-15,2m

- HapyxHbIiA quametpl,6-3,0m

- TOJIIIAHA CTEHKH 16-32MM

Ilooozpesamenu. 1llupokoe TNpPUMEHEHHE TONYUYWIH TpyOuaThie (KOXKYyXOTPYOHBIE)
noJorpeBaTeNu ¢ ruiaBaromiei ronokoii(Puc.4). CranpHoil kopmycl 3akpbIT CBepXy U CHHU3Y
KPBIIIKaMU2, My40K TPyO 3aKpersieH BHYTPH KOXyxa B TpyOHbIX pemieTkax3. OnHa pemieTka
KECTKO CKpETIeHA C KOXKYyXOM, JApyras MOXET CBOOOJHO MEPEeMEMIaThCs, YTO MPeaynpexaacT
nedopMaruio TpyOOK MpU HarpeBaHUM H obOJierdaeT pa3dopky u uucTKy anmapara. CBobogHOE
MIPOCTPAHCTBO MEXKy BEPXHEH TPYOHOH PEIICTKON M KPBIIIKON pa3/IesieHO Meperopoakoid Ha
JIBE 9acTH, MOATOMY MyJIbIIa JEJaeT B MOJOTpeBaTelie JBa XOJa- CHadaja OHa OIMYCKAeTCs IO
TpyOKam TmojorpeBatess, 3aTeM MoAHUMaeTcs. ['peronuii (cemapaTopHBI) Tap IMoAacTcs B
MeXTpyOHOE MPOCTPAHCTBO, IJie KOHACHCUPYACh, OT/IAET TEIUIO MyJIbIe Yepe3 CTEHKH TPyOOK.
TennooOMeHHUKH C TIOBEPXHOCTBIO HArpeBa 38M? UMEIOT CIEAYIOIIME Pa3sMEphI:
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- nuameTp koxyxa 600mMm
- KOJIMYECTBO TPYOOK 56 quamerpom 32 MM M JJTHHOHN 6,9M
- ckopocTh mynbiel 1,0-1,5m/cex
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Pucynoxk 4 - TpyOuartsrif mogorpeBarens: | - Kopryc; 2- KPBIIIKY; 3- TpyOHBIE pemieTKH; 4-
IIeperopoIKa

Cenapamoput (camoucnapumenu) (puc.5) TPUMEHSIOTCS B aBTOKJIABHBIX OaTapesix Bcex
TUIOB JUISl pELIEHMSI IBYX 3a/]1a4:

- CHIDKEHHUE TeMIIepaTypbl MyJIbIIbI 0 3HAYCHUH HIKE TeMIIepaTyphl KUIICHHUS,

- OT/IENICHUS Mapa CaMOUCIIapEHHUS.

B Gatapesx c aBTOkJIaBaMU C HarpeBOM OCTPBIM MapoOM MpeayCMaTpHUBAETCs Cerapaus
JIBYX CTYIICHEH.

Cemnaparop nepBoii cTynenu umeeT GopMy U pazMepsl aBTokIasa. [lynbna oxmaxaaercs
no 180°C, a momyueHHBIH map ¢ JaBIEHHEM 6AaTM HCHONB3YeTCs B TEMIOOOMEHHHKAX s
HarpeBa MyJIbIIbL.

Cemapatop BTOpPOH CTYIIEHH IO CBOSH (hopMe TPEICTaBIIICT aBTOKIAB MECHBIIUX
pasmMepoB. Bo BTOpOM camoucrapurene Mysbha oxnaxaaerca ao 105-108°C, a mosyueHHbIi
nap MCIOJIb3YEeTCs AJIsl HarpeBa BOJIbl, UYIIEH Ha MPOMBIBKY IIlJIama.

Ha Bcex cemapatopax mnocepeAvHe UIWIMHIPHUYECKONW YacTH TNpUBapeHa Tpyoda, IO
KOTOpOM mocTtynaer myisna. [lynpna BelmyckaeTcs yepe3 HUKHEE JHUIIE, a Iap MPOXOoasl Yepes
OTOOMHYI0O METAJUIMUECKYI0 CETKYy, OTOMpaeTcsi MO NapompoBOAY, MOJCOEAUHEHHOMY K
BepxHemy AHMINY. B pe3ynbrare pe3koro cHkeHus nasieHuss (¢ 30atM mo 6atm) mysbhia B
caMoMCIapuTelie BCKUIMAET C BHITECHEHHEM OOJIBIIOr0 KOJIHYECTBa Hapa.
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Pucynok 5 - Camoucnapurens

OxoHUYaTeIbHOE CHUKEHHME JIaBJICHHS AaBTOKJIABHOM MYJbIOBI [0 aTMOC(HEpHOro

OCYyIIECTBIIsIETCS. B 0aKoBOW ammaparype, Ile MyJbly pa30aBisSiOT MPOMBIBHBIMH BOJAMH,

IMMOJIYYCHHBIMHU OT IIPOMBIBKH KpAaCHOI'O IIJIaMa.
OOKCHTOB MMPUMCHSAIOTCA

B MMPOMBIINIJICHHOCTH JJIA BbhIIICJIaYMBaHUA
CoCTOoAIMC U3  allllapaToB

aBTOMATH3UPOBAHHbIE OaTaped HENpPEepHIBHOIO  JIEHCTBHA,

paboTaronux B mocieaoBareabHou renu (Puc.6):
-Hacoca JUIsl HarHeTaHus B CHCTEMY CHIpOMl OOKCHUTOBOM MyJbIbI, MOCTyNAlOMmEeH U3

1apOBbIX MCJIBHUIL,
- mofiorpeBareneil 60KCUTOBOH MyJIbIIbI 2;

- 6arapel COeIMHEHHBIX TOCIIEIOBATEIFHO aBTOKJIABOB 1;
- CHCTEMBI CemapaTtopoB (WCmapuTenei) g OTACICHHs Tapa OT BBITPYXaeMOi

aBTOKJIAaBHOM IyJIbIIbI3;
- MEMIaJIKa JUIsl yJIbIbI 4.

12
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Pucynok 6 - Cxema pacroyioyKeHHs alnapaToB MPY HEMPEPHIBHOM BbIIICIauNBAHUH
OOKCHUTOB

BrinenaunBanue OOOPOTHBIMM  IEJIOYHBIMM PAacTBOpaMM JAMACIOPO - OEMHUTHBIX
OOKCMTOB B HENpPEpBLIBHO jeiicTBylomeil Gatapee aBTOKIaBoB BeayT mpu 205-225°C, uro
COOTBETCTBYET AaBiieHHIO mapa 25-30atm. [lox 3TuM naBieHueM OOKCHTOBYIO MYJIBITY MOJAIOT B
yCTaHOBKY HacocaMu. Ilynbra cHayana mocTymaeT B MOJOTPeBaTeNd (ABYXXOIOBbIE TpyOUaThie
TETNIOOOMEHHUKH ), COSJTMHEHHBIE TIOCIIEIOBATEILHO B OaTapero.

Uro0bl MNpeAoTBpPaTUTh BBIIEICHHE TUIPOATIOMOCHUIMKATAa HATpHUsl Ha TPEIOIIUX
IIOBEPXHOCTAX TEIUNIOOOMEHHUKOB, IyJIBITY MPEIBAPUTENBHO BBIACPKUBAIOT B MeEIIAiKe Mpu9S-
100°C. Jlns HarpeBa MyJbIIbl B HATPEBATENIAX MCIIONB3yeTCs CeNapaTOpHBINA map, TeMIepaTypa
napa 165°C (naBneHue 6aTM),uTo MO3BOIAET HarpeBaTh myibny 10140-150°C, momorpesatsh
OyJbIly BbIIE S3TOH TeMIepaTypbl HeleaecooOpa3Ho, T.K Ha TPEroIIUX MOBEPXHOCTIX
OTKJIa/IbIBA€TCS OCAJOK aFOMOTUTAHOKAJBIMEBBIX COECIUHEHUH, coiepxkammx Takxke Fex0s.
OkoHYaTenbHBIH HArpeB MyJblbl 1O TEMIIEPATypbl BBIIIEIAYUBAHUSA, MPOUCXOJUT OCTPHIM
napom, 1ojIaBaéMbIM B TIEpBbIC /IBa aBTOKJIaBa Oarapew, rnoj nasieHueM 25-30atm. Tpebyemoe
npeObIBaHKE ITyJIbIIBI B aBTOKJIABaX JJIi MAaKCUMaJIbHOIO M3BJICUYEHUS TJIMHO3EMA COCTABIIAET 2-
2,54, 00byHO 9T0 10 aBTOKJIABOB, JBa TEPBBIX SBISIOTCS «TPEIOMIMMU», OCTAIbHBIC
«peakoHHbIMUY. [1o Mepe nmepemeleHus MyJiblibl 10 aBTOKJIaBaM TeMIleparypa najaeT Ha 15-
20°C. U3 mocneqHEero aBTOKJIaBa MO pPasTPy304HOIl TpyOe BBITECHSETCS B CaMOWCIAPHTENb
(cemapatop mapa).

B Tabnuue Huke mpuBEEH MPUMEPHBIM COCTaB U CBOMCTBA OOKCUTOBOM MyJbIbI 10 U
110CJI€ BBILIEIAYUBAHUS.
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Tabnuma

Ilyabmna, Ilyabmna,

CaoiicTBa M cocTaB NMOCTYNALAs B | BBIXOASIIIAS U3

aBTOKJIABHYIO 0aTapero camMoucnapuTess
[TnoTHOCTB, T/cM’ 1,62 1,55
OTHOILIEHUE X:T 3:1 9:1
OlkI11e7I09HOTO pacTBOpa 3,7-3.8 -
Ol aTFOMHHATHOTO PacTBOPA S 1,7-1.8
Na,O111e7109H0r0 pacTBopa, I/ 300-310 —
ALQOj3 meno4Horo pacTBopa, /1 110-130 —
Na,OaJIFOMUHATHOTO PacTBOpa, I/ — 190-200
AL O3 anOMUHATHOTO pacTBOpa, I/J1 — 160-170

W3Bnedenue rinvHo3emMa U3 OOKCHTA MPHU BBILIIETAUUBAHUU COCTABISET OKOJIO 85%, mpu
9TOM, YeM MEHee OOKCHUT 3arpsi3HEH KpeMHe3eMOM (OOJbIle ero KPEeMHHUEBBIH MOIYJb), TeM
BBIIIIC U3BIICYCHHE U HA00OPOT.

[Tpon3BOANTENFHOCTS ABTOKJIABHOW Oaraped MO IyJbIIE MOXHO OIPEISIHUTh TI0

dbopmyiie:

Q=(m-V/t)-y-n

Q — MPOM3BOAUTENBHOCTD, T/9acC

N — YUCIIO aBTOKJIAaBOB B OaTapee, MIT

V —pabouniioObeM KakI0ro aBTOKJIaBa, M

t — BpeMsAnpruOBIBaHUS MyJIBITBI B aBTOKJIABAX, 4ac

Y — IIOTHOCTB ITYJIbIbI 3aTPYKaeMoii B EePBLIif aBTOKIAB, I/cM>

N — k03¢ dunmeHT ucrnonbp30BaHUs aBTOKJIABHOW Oarapeill (OTHOIIECHHE YMCiIa PabOvYMX
4acoB B TOJIy K OOIIIEMY YHCITy 9acOB B TO/TY)

Pa30aBjieHne aBTOKJIABHOM NyJdbIlbl 1 OTACJICHHUEC AJTIOMHUHATHOI'O pacTBopa oT
KpacCHOro nviama

ABTOKJIABHYIO  ITyJIBITY, pasrpy’kaemMyro H3 CaMOWCIIApHUTENS, HAMpaBJIAIOT Ha
paszbaBiieHume.
Lenp oToii omepanmyy — CHWKCHHWE KOHIICHTPALMU AIIOMHHATHOTO pacTBopa H

yBenuuenue otHomenus K : T B mynbne. [Tpou3BoauTCst 3TO € LETbIO:
- o0ecrieunTh B JalbHEHIIEM 3¢ GEeKTUBHOCTh Mpoliecca  PpasIokKeHUs
(BBIKpYYHMBAHHS1) TIOMHHATHOTO PAaCTBOPA C BBIJICIEHUEM IHJIPOOKHCH ATIOMUHUS;
- 6osee riry0OKO 00ECKPEMHUTH aTIOMHUHATHBIN pacTBOD;
- 001eTYUTh OTCTanBaHUE (CTYIIEHUE) KPACHOTO IIJIaMa;
- YMEHBUIUTh M3HOC (PUIBTPOBAJIBHBIX IOJOTEH IO/ BIMSHUEM aJOMUHATHOIO
pacTBOpa BO BpEMs €ro OCBETIICHUS.
ITponiecc oO0eckpeMHUBaHMSI AIFOMUHATHOTO PAacTBOpa MPOTEKAET MPH BhILIEIaYUBaHUM,
pa30aBiIeHNH aBTOKJIABHOW MYJIbIIBI M CI'YIIEHUH KPACHOI'O IIJIaMa.
Ilocne BbllIenauumBaHMs B aBTOKJIaBe KpeMmHeBoe oTHouieHue (P= ALO; / SiOz)
IIOMHUHATHOTO pacTBopa coctasisier ~180. [Ipu pa3daBieHnn aBTOKIABHON IyJIbIIbI KPEMHEBOE
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oTHomeHHe nosbimaercss 10 ~ 300. DTo MPOUCXOOUT B CHIY TOIrO, YTO C IOHM)KEHHEM
KOHIIGHTPAllMM AJTIOMHHATHOTO PAacTBOpa, pPACTBOPUMOCTH B HEM aJIOMOCHIJIMKATa HATpHUs
(Na20 - Al,O3 - 2 SiO7) ymensbIaercs.

Ha mpaxTrke mocine BbIIETaYMBaHUA OOKCHUTOB TOTYYaeTCsl aJIOMHHATHBIA PacTBOpP C
coaepxanueM 10 200-250r/n AL O3 1 ¢ HU3KUM KpeMHUEBBIM OTHOIIeHUeM. [Ipu pazbaBieHun
TaKUX QJIIOMUHATHBIX PAacCTBOPOB IPOMCXOJUT IEPECHIIIEHHE UX aTFOMOCHIKATOM HaTpus,
U30BITOK KOTOPOTO (TPOTUB PABHOBECHOTO) BHITIAAAET B TBEPAYIO (hasy (KpacHBI 1u1am).

IIpu pa30aBieHHH aTIOMUHATHOTO PACTBOpA IMOHMKACTCS €ro BSI3KOCTb, OOJieryaercs
ocefanue vacTui nuama. CKOpocTh OcelaHHs TBEPBIX YACTHIl MOYKHO BBIPa3UTh ypaBHEHHEM
Crokca:

Wo=1/18 - d*- (y1-72) * 1/p

Wo — CKOpOCTb OCelaHMs YaCTHIIBI, M/CEK
d — qfnaMeTp yacTuilbl, M

Y1- TUIOTHOCTh YaCTHIIBI, KI/M>

Y2- IIIOTHOCTb CPEIbl, KI/M>

1L — K03 (DUIUEHT BA3KOCTU CPEJIbL, KI*C/M>

W3 ypaBHeHuss BHIHO, Mpu pa30aBICHUU MYJbIBI OYyIET YCKOPSATHCA OTCTauBaHUE
YaCTHUI[ KPACHOTO IIJIaMa: BCJICACTBUE CHIDKCHUS BA3KOCTH aTIOMUHATHOTO pacTBopa ([ ) U u3-3a
YMEHBILIEHUS €r0 TIOTHOCTH.

ABTOKJIaBHYIO IIyJIbIly pa30aBislOT B YaHaX C MeIIAJKaMH, KyJa HampaBlsioT
MPOMBIBHBIE BOJIBI OT MPOMBIBKH KpacHOro nuiamMa. O0beM Mysblbl YBETUYHBACTCS B JBa pasa,
IUIOTHOCTh Pa30aBICHHOM MyIbThHI 1,28r/cm® , K:T=19,5: 1.

OTtneneHue alfOMHHATHOTO PAcTBOPa OT KPACHOTO IIIJlJaMa ¥ MPOMBIBKY KPacHOTO ILIaMa
MPOBOJST B CHCTEME JCHCTBYIOMINX CTYCTHTENCH (MPOMBIBATENEH), TPUMEHSIOT OJJHOKAMEpPHBIC
(omHO sipyCHBIE) puUC. 7 1 MHOTOKaMEpHbIE (MHOTOSIPYCHBIC) CTYCTHTEIH.

[Ipu cryuieHnn KpacHOTO IUIaMa MOJACPKUBACTCS PEIKUM:

- Temneparypa myabis! 90-100°C;
- coZiep KaHMe TBEP/IBIX YACTHIl B CJIMBE (QTIOMUHATHBIN pacTBOp) He Oosee 1r/n
- otHomenue XX : T B mmame 3,5 : 1.

[IpogomxutensHoe BpeMs A OTJAEICHHUS KPACHOTO IUIaMa MPOMBIBKA MPUMEHSIIHCH
MHOTOsipycHbIe (3-X W 5-TH) CrycTUTEeNH, NapajuieabHoro aeictBus. CYHUTANOCh,Y4TO TO
CPaBHEHHUIO C OJHOSIPYCHBIMU OHM UMEIOT IPEUMYIIECTBA:

- YMEHBIIIAETCS PACXO/I XKeJe3a Ha COOPYKEHHUS;

- COKpAIlaeTCs MJI0MIAlb OTACIIEHUS CTYIIEHUS U POMBIBKHU.
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Pucynok 7 - OnHOSIpYCHBIH CIYCTUTEND C IEHTPAIbHBIM IPUBOIOM:
1 - MexaHW3M BpaIieHusl; 2- TPaOJIMHEL; 3- 3arpy304YHBINA CTaKaH; 4- BAJ, 5- MUTAIOIIAE TPYOHI.

MHOroJIeTHUE HCIBITAHUS [TOKA3ald, YTO B OJHOSPYCHBIX CTYCTHUTEISAX OOJIBIIOrO
nuamerpa  (6omee30M) 1O CpaBHEHHMIO C MHOTOSPYCHBIMH JOCTHTaeTcs OoJiee TIIyOOKoe
VIUIOTHEHHWE IIJJaMa M TOCJIEIyromas ydinas OTMBIBKA, OHH Ooyiee MPOCTHl M YJOOHBI B
00CITyKUBAaHUH.

Jl5is ycKOpeHHs CTYIIEHUS] KPaCHOTO [IUIaMa B MyJIbITy A00ABISIOT KOAryJsHT (Kpaxmad,
pKaHasi MyKa), TPUCYTCTBHE KOATryJSIHTa YCKOPSET OCAXKICHHE IIaMa M YMEHBIIACTCS
CoJIep’KaHMEe TBEPABIX YACTHUI[ B cliuBe. DPPEKTUBHBIM CPEICTBOM JJIsi YCKOPEHUS OCAXKICHUS
KpacCHOr0 TIaMa TIPU €ro CTYNICHUW SIBJISIFOTCSI CHHTETHYECKHE BBICOKOIIOJIMMEPHBIC
(GIOKYISIHTEI — CenapaH U MOJTHAKPHIAMUI.

KoarynsHTel 1 QUIOKYJISIHTBI HAPYIIAIOT YCTOHYMBOCTH B3BECH YACTHIl KPACHOTO MITamMa
B QJIFOMUHATHOM PacTBOPE.

KoarynsiHTBl BCIIEACTBUU CHSTHS C YACTHI[ OJJHOMMEHHOTO (ITOJIOKUTEIHHOTO) 3apsia,
YTO CIIOCOOCTBYET MX CIMITAHUIO U 00pa30BaHUIO KPYITHBIX JIETKO OTCTAMBAIOIINX XJIOHEB.

@QIOKYNIHTHl aACOpPOUPYSACh HA MOBEPXHOCTH TBEPBIX YACTHUIl CO3JAIOT YCIOBHS IS
BO3HUKHOBEHUS CUJI CIETUICHUS MEX/Ty YacTUIIaMU B 00pa3oBaHus 00jee KPyTHBIX YACTHII.
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B psne ciydaeB yckopsieT OTCTaMBaHHME KpPAaCHOTO IlaMa OOXHI OOKCHTOB WIIH
BBIIIIEJIAYMBAHUE TPU TOBBIIICHHONW TeMIeparype (IaBiIeHHH), OCOOCHHO Juisi OOKCHUTOB B
KOTOPBIX OKHCh JKe€jle3a HaxXOAUTCs B TUAPATHBIX (OpMax U KOTOpble HpPHU  BBICOKHX
TEMIIepaTypax 00KHUTa WM BBIIIEIAYNBAHUS MIEPEXOAT B OE3BOTHYIO, JIETKO OTCTAMBAIOILYFOCS
dbopmy okucu xkenesa- remaTuT o= Fe 03 .

AJIOMUHATHBIA PaCcTBOpP, CIMBAIOIMIUKUCS W3 CTYCTHUTENCH, (UIBTPYIOT I YIAJICHUS
YBJIEUEHHBIX YAaCTUIl KPACHOTO IlamMa Ha (UIBTP-Tpeccax, MOcCie Yero OCBETJICHHBIM pacTBOP
HANPaBISAIOT Ha pasznoxkeHue. OCBETICHHBIA AallOMHUHATHBIM pPAcTBOP HUMEET CIEIYyIOIINe
XapaKTePUCTHKU:

- ox = 1,5-1,7

- 120- 150r/n AlLO3

- KpeMHeBoe oTHolleHue He Huxke 250-300.

[[I;1am, BBITpY’KaeMbIil U3 KOHYCOB CTYCTHUTEJICH, TPOMBIBAIOT BOJOM B CEPUU KaCKaJaHO
PacHoI0KEHHBIX npoMbiBaTenieid. I  TPOMBIBKM  HCIOJIB3YIOTCS  OJHOSIPYCHBIE U
MHOTOSIpyCHBIE ammapatbi(cryctutenu). M3 mocneaHero mpombiBaTens Iiam (GUIbTPYeTCs,
OTQUIBTPOBAHHBIM NIIaM HIAET B OTBaj. [IpoMBbIBHBIE BOJBI M3 TEPBOTO MPOMBIBATENs
MOCTYNAIOT B COOPHUK U CIIyXKaT JUis pa30aBiIeHUs aBTOKIABHOM ITyJIBITBIL.

IIpu npomsiBke kpacHoro muiama otHomeHue XK : T cocrasnser 3,7 : 1, onepanuto BeayT
pu95°C.

Cpennuii BeIxon kpacHoro nuiama cocrtasisger 0,54t Ha 1t Ookcura, motepu NaO B
nutame 22kr/T OokcuTa.

PaziioxeHue aJIIOMHHATHOTO PACTBOPA BBHIKPYYHBAHHEM(1eKOMIIO3ULINSA)

Ocgetnennbii  amomuHaTHeii  pactBop  (NaAl(OH)s) umeer  cienyromme
XapaKTePUCTHUKU:

- ox = 1,5-1,7;

- Al,03 120-150r/.1;

- KpeMHeBoe oTHoueHue He Huxke 250-300;

- TeMmepaTypa pactBopa mopszka 50-60°C.

[TonBepratoT pa3ioXKEeHUIO C BBLACICHHEM B OC3J0K KPHCTAIIIMYECKOW THIPOOKHCH
amoMuHus. [[ns 3TOro  pacTBOp JIMTENbHOE BpeMsl MEpEMEIIMBAIOT C 3apaHee BBEICHHOU
3aTPaBKOW CBEXKEOCAXKJACHHOW THUIPOOKHUCH aIOMUHH. Takoe pas3loKeHHE Ha3bIBAIOT
BBIKPYYMBAHUEM WU JIEKOMITO3UIIUEH.

Pa3noskeHne aaTroMUHATHOTO PACTBOPA BHI3BIBACTCS 3aTPABKOW M CBOJUTCS B OCHOBHOM K
pOCTY KPHUCTAJUIOB 3aTPAaBOYHOM TMIPOOKMCH amoMuHus. Hapsiny c¢ stum oOpa3yercs HOBbIE
HEHTPHl KPUCTAUTM3AINN, HCTOYHUKAMH KOTOPBIX CIYKAaT pacTyllue KPUCTAIIIBI Camou
3aTpaBKH, OT KOTOPBIX MPU MEPEMEIINBAHUN C AJIFOMHUHATHBIM PACTBOPOM OTIEINAIOTCS MEIKHE
YaCTHUIIbl, KOTOPBIE B CBOIO OYEPE/Ib TAKXKE PACTYT B CPE/Ie aJTFOMHUHATHOTO PACTBOpA.

CxemaTHuyecKy pa3iokKeHHe aJIOMUHATHOIO PACTBOPA MOXKHO BBIPA3UTh PeaKIUeil:

NaAl(OH)s + nAl(OH); < (n +1) AI(OH); + Na OH

Jlns mpoTeKaHusl peakluuy cjeBa Ha IPaBO, COCTaB pasjiaraéMoro pacTBOpa IOJKEH
HAXOMUTHCA B J1eBoit o6mactu cuctembl ALOs3 - Na2O — H20 npu 30°C.
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OcHOBHBIE TOKAa3aTeJIN BBIKPYYUBaHUA:

Bbixoa rimHo3eMa IpU pa3ioKEeHUH AIOMUHATHOTO PacTBOPa Ha3bIBAETCS IMIPOLIEHTHOE
OTHOILIEHUE TIJIMHO3€Ma BBIICIMBLIETOCS B OCAJOK, K TIJIMHO3EMY, COJAEpXKallemMycs B
pa3naraeMoM aJlOMHUHATHOM pacTBOpe. MOKHO paccyuTaTh CIOCOOAMU:

1. I1o n3MeHEeHNIO0 KOHLIEHTpaLUi PacTBOPa

e = (Ci—Cz) : Cr- 100%= (1- C1/ C2 ) - 100%

1r — BBIXOJI IJIMHO3eMa, %o
C1 — KOHIICHTpAIUs TIIMHO3eMa B HCXOTHOM aJJFOMUHATHOM PacTBOpeE, T/JT
C»- KOHIIEHTpAIIMs TIMHO3EMA B IIEJIOYHOM PACTBOPE MOCIIE PA3IOKESHHSI, T/JT

2. [lo u3smMeHeHnIo KayCTUYECKOTO OTHOILIEHUS

Ne=(1-01/ 02) -100%
0] — KayCTHYECKOE OTHOILIEHHE CXOIHOI0 aTFOMMHATHOTO pacTBOpa
02 — KAyCTHYECKOE OTHOILIEHHUE I1I€JIOYHOTO PacTBOpaA MOCJIE BHIKPYUNBAHUS

I'panyjomerpuyeckuii  cocTaB  TI'HAPOKCHAA  AJMHUHHMA-OT  HETO  3aBHCUT

I'paHyJIOMETPUYECKUN COCTaB KOHEYHOTO NpOAyKTa- rimHo3ema. [Ipeobnamaromas (paxius
(>70-80%) --50+100MKM.

YaeabHas NPOU3BOIUTENLHOCTD JeKOMII03epa uin chem AlLOs ¢ 1m3
Q=024 Cr )/ t=124- Cy* (02- a1)]: (a2* t)

Ine Q — yxenbHas IPOU3BOAUTENHLHOCTh AekoMmosepa wium ckeM ALO; ¢ 1M |
KI/M>-CyTKH
1r — BBIXOJI IVIMHO3EMA IIPH BBIKpYYUBaHUU, %o
t — IPOJOKUTEIHLHOCTD BEIKPYUMBAHUS, U
Ha mporecc BBIKpy4YHMBaHHS BIUSIOT DA (DAKTOPOB, KOTOPBIE MOJDKHBI COYETATHCS TAKHM
00pa3om, dTOOBI BBIXOJ TIJIMHO3eMa ObLT BO3MOXKHO 0ojiee BBICOKMM TPH MHHHMAJIbHOM
IPOJOJKUTEIBHOCTH  BBIKPYYHBAHHUSI, BBICOKOE KA4eCTBO II0Jy4aeMOrO THAPaTa, HAWIy4YIIeM
HCIIOJIb30BaHHUH aIIapaTyphbl.
@DakTopbl, OKA3bIBAIONINE BIUSHUE HA BEIKPYUUBAHUE ATFOMUHATHBIX PACTBOPOB:
- KayCTUYECKHWE OTHOIICHMSI KCXOJHOTO M KOHEYHOIO aJTIOMHUHATHOTO pacTBopa (0=
Na;O./ ALLO3);
- KOHLIEHTpalMs aJTIOMHUHATHOTO PAcTBOPA;
- TEMIIEPATYPHBIEC PEKUM IIPOLIECCa;
- KOJIMYECTBO M Ka4e€CTBO 3aTPABKU;
- XapakTep nepeMelInBaHus;
- HaJIM4Me MpUMecel B aIFlOMUHATHOM pacTBOpeE.

BiMsiHMe KayCTHYeCKOr0 OTHOIICHUS

KaycTnueckoe OTHOIIEHHME aJOMHUHATHOIO pacTBOpa(0i1)BIUSAET Ha BCE IOKA3aTENH
nponecca. CHUKEHHE 0.1 BEIETK:

- YBEJIMUYEHUIO CKOPOCTH BBIKPYUYHBAHMS;

- YBEJIHMYEHUIO BBIXOAY IJIMHO3EMA;
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- YBEJIMUYEHUIO TPOU3BOUTEIBHOCTH IEKOMIIO3EPOB;

- YBEJIMUEHUIO MEKUX (ppakuuii TMIPOOKCUIA.

[TosToMy CHMXEHHE O JJIs1 YCKOPEHHs pa3ioXeHus 0e3 yMEHBIICHHS KpPYIMHOCTH
ruapaTa He0OX0IUMO MPOU3BOAUTH C TIOBBIIIEHUEM TEMIIEPATYPHI.

Ha npakTuke kaycTU4ecKkoe OTHOIIEHHE MCXOJIHBIX aTIOMUHATHBIX PACTBOPOB JIepkKaT B
npenenax 1,6-1,8. u 3a Bpemsi pa3ioKeHus: allOMUHATHOIO pacTBopa MoBbImaerca 10 3,8-3,9,
JNalibHelIee MOBLIIMICHHUE O BEICTK:

-CHIKEHUIO MTPOU3BOIUTEILHOCTHINKOMITIO3€EPa;

- YBEJIMYEHUIO MPOJAOHKUTEIIbHOCTU BEIKPYUUBAHUS;

- YBEIMYEHHIO YHUCJIa MEJKUX (Qpakiuili B CBSI3U C YBEITUYEHHUEM IMPOJOJIKHUTEILHOCTU
JEKOMIIO3ULIHH.

BiisiHMe KOHLIEHTPAalUM pacTBopa

JUis OZHOrO M TOro € 3HAuY€HUs  Ox  HMCXOAHOIO QJIIOMHHATHOIO pacTBOpa
koHieHTpanus AlOQ3 B pacTBOpe AEHCTBYET B ABYX HAIIPaBJICHUSX.

C opaHoOil cTOpoHBI, noOBbIIIEHHE KOHLEHTpauuu AlOQ3 B pacTBope yBeIMUMBACT
YAETbHYIO0 MPOU3BOAUTEIHHOCTD AEKOMIIO3€pa.

C npyroil CHMKaeTcsi CKOPOCTb M BBIXOJ IJIMHO3EMa, IOCKOJbKY CHMYKAETCSl CTEIIECHb
MEPECHIIICHHUS.

JUid  Kaxaoro KayCTUYECKOTO OTHOLIEHHS MCXOJHOIO aJOMUHATHOIO pacTBOpa
CYHIECTBYET ONTHUMAaJIbHAs KOHIICHTpalUs AlLO3; (mmm Na;0O), 1. e. obecneuyuBaromias
HAUOONBIINK BBIXOJ THUIPOOKUCH ATIOMHUHHS TIPU PA3JI0XKEHUH AFOMHHATHOTO pacTBopa. Ha
MpaKTUKE JUIsl BBIKPYYMBAHUS CUMTAETCS AJTIOMUHATHBIA pacTBOp, coxepxammii 120-1251/n
AbLOsnpuo,= 1,7-1,8 HCXOAHOTO AIFOMUHATHOTO PACTBOPA.

Bausinue Temnepatypbl

TemnepaTypHbli peKUM ACKOMIIO3ULIMY IIPU HEU3MEHHOM KayCTUYECKOM OTHOUIEHMH U
KOHIIEHTpAllud  TJIMHO3€Ma,  BIMSET  HAa  CKOPOCTb  BBIKDYUMBAHUS,  yJEIbHOU
MPOU3BOJUTENILHOCTH JEKOMIIO3epa M KadecTBO moiydaemoro ruapata. C MOHMXKEHHEM
TEMIIEPATYpPbl YBEJIUUYHMBAETCS CTENEHb NEPECHIIIEHUSI aTIOMUHATHOIO PAcTBOpa TUAPOKCUIOM
ATIOMHUHUS. DTO IPUBOIUT K:

- YBEJIMUEHUIO CKOPOCTH Pa3JI0KEHUs aTFOMUHATHOTO PacTBOPA;

-YBEITUYCHUIO YACTBHOU MPOU3BOIUTEIBHOCTH IEKOMIIO3EPOB;

- YMEHBIIEHHUIO pa3MEPOB YaCTHI] OIy4aeMOIo THIPOKCHUIA.

DTO CBSI3aHHO C TeM, YTO YBEJIMYUBAIOMIASCS CTEMEeHb MEPECHIIICHUS pPacTBOpa
THIPOKCHUIOM HOBBIIIAET BBIXOJ IIIMHO3EMA, YBEIMYUBAETCS CKOPOCTh 00pa30BaHUs 3apOIbIIIeH
U yMEHbBIIAET CKOPOCTh HUX pocTa. MakcumanbHas CKOPOCTh W TIIyOMHA pasloKeHUs
nocturaercs npu 30°C. DTo moONOXeHHE CHOPABEMIMBO JUIS PA3IMUHBIX KayCTHYECKHUX
OTHOIIECHUH.

IIpu noBbIeHuy Temnepatyphl Bbie 30°C cKopocTh U IiTyOHHA BBIKpYYUBaHHs MaIaeT,
3TO CBA3aHHO C TIOHMWKEHHEM CTENEHH MEePECHIIIEHUS PacTBOpa.

Ipu oxnaxkaenun pactBopa Hmwke 30°C majgeHMe CKOpOCTH 0OYC/IABIMBAETCA
YBEJIMYEHUEM BSI3KOCTH.

[Ipy cuIbHOM MOHMKEHUM TEMIIEpaTyphl MOBBIIIAETCS JUCHEPCHOCTh OCAXKIAEMOU
THUAPOOKHUCH AIFOMHHHUS BCIEACTBUE 3aMEJIEHHOTO POCTa KPUCTAJIIOB 3aTPAaBKH M3-3a BHICOKOU
CKOPOCTH PA3JIOKEHHs, TAKYIO0 THAPOOKHCH TPYAHO QHIBTPOBATh, HAanOOJIEEe TOHKOAMCIICPCHBIN
TUIPOKCHU]T BBINANAET IIPU 30°C.

Ha mnpaxkThke OPUMEHSIOT NOJIUTEPMUYECKHI PEXUM PA3JI0KEHHUS ATIOMHUHATHOTO
pacTBOpa, HauMHas ¢ TemrepaTypsl Bbime 40°C, MOCTENeHHO OXNaXkaas PacTBOP IO MEPE €ro
paznoxkeHus. [lpu mnonmuTepMHUUECKOM peXUME pa3loXKEHHH, B TEUEHUE BCETO BPEMEHU
MOJIICP)KUBACTCSl MOCTOSIHHOE TEPECHIICHNe, PacTBOp pasjaraercs MeEAJIieHHee cHavala U
ObICTpEE B KOHIIE, YTO MMO3BOJISIET BBIPABHUBATH I'PAaHyJIOMETPUUYECKUI COCTaB THIPOKCHIA.
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CHuxeHue HadaJbHOM M KOHEYHOW TEMIEPATypbl BBIKPYUYMBAHMS CHUXKAET KPYIHOCTh
HOJIY4aeMOro I'MIPOKCHAA, IMOBBIIIEHUE - MOBBIIIAET KPYIHOCTb. OCOOEHHO CHIIBHO BIIMSIET HA
KPYIIHOCTb M3MEHEHHE HayalbHOM TeMIEpaTyphl Ipoliecca BBIKPYUMBAHHS. YBEIUYECHUE
HAYaJIbHOW TEMIIEpaTypbl IPOLECCa MCIONb3YETC U MOIY4YEHHs « IIECYAHBIX» IIMHO3EMOB
IIPHU JOCTATOYHO BBICOKOM BBIXOJI€ ITIMHO3EMA.

BiinsiHMe KoJIMYeCcTBa 3aTPaBKH

CBexxeocaxieHHasi TUAPOOKHCH AIIOMUHMS IIPU BBIKPYUHMBAHUU SIBIISIETCS LIEHTPaMU
KpUCTAUIM3allMM B Macce aJIOMUHAaTHOIO pacTBOpa, CIIOCOOCTBYIOIIMX  Pa3IOkKEHUIO
alIOMUHATHOrO pacTBopa. Ilpm 3TOM, B Ipolecce pasioKeHus allOMMHATHOIO pacTBOpa
KPHUCTAJIJIBI 3aTPABKU YKPYITHSAIOTCS.

KonunuecTBo 3aTpaBKM B aJlOMHHAaTHOM pPAacTBOPE, MOCTYNANOUIEM Ha BBIKPYUYHBAaHHE,
XapaKTepU3yOT TaK Ha3bIBAEMbIM 3aTPABOYHBIM OTHOILIEHHEM (YHCIIOM).

Y = ALO3 3ar./ALO3Axpacr.;

Y- 3aTpaBOYHOE OTHOILIEHUEM (YHUCIO0);

Al2O3 3ar.- cOzlepKaHMe TIIMHO3EMA B 3aTPaBKe, 10 MACCE;

AL O3Axpacr - COEpAKAHUE TIIMHO3EMA B AJIIOMUHATHOM PacTBOpPE, MO Macce.

Ha npaktuke noanepXuBalOT 3aTpaBOYHOE OTHONIEHHWE HE HW)XXE EIUHUIbI, Ha
Pa3IMYHBIX 3aBOJ/IaX 3aTPABOYHOE OTHOIICHHE KoyieoeTcs ot 2,0 1o 4,5.

YBenuueHue 3aTpaBOYHOTO OTHOIIEHHS CIIOCOOCTBYET:

- YBEJIUYCHHUIO CKOPOCTH Pa3NIOKEHHS, T.€. YBEIUYCHHUIO BBIXOJA TJIMHO3EMa, OCOOEHHO
nposiBisieTcst mpu Maibix 3HaueHus1x 'Y (0,05-0,5);

- CHOCOOCTBYET YKPYIHEHHIO KPHUCTALIOB THIPOKCHIA QIIOMUHUSA, TIPH MAaJbIX
3HAQUEHUSAX 3aTPABOYHOTO OTHOIIEHHUS YBEJIMYMBACTCS KOJUYECTBO TOHKOJIUCIIEPCHOTO
TUAPOKCH/IA aTIOMUHHS.

BiusiHue kauyecTBa 3aTpaBKH

KadecTBo 3aTpaBKku onpeaensercs yaedbHON MOBEPXHOCTHIO THIPOKCHUIA, 3aBUCSIIEH OT
€ro KpYMHOCTH U (hOPMBI YaCTHII.

MenkoaucnepcHasi THAPOOKUCH AFOMUHUSI B 3aTpaBKE YBEJIMYMBACT YHCIIO LIEHTPOB
KpUCTAIIN3AUHU(YIEIbHYIO TIOBEPXHOCTH), MPOLIECC BHIKPYUHBAHUS YCKOPSIETCS.

AKTHBHOCTH 3aTpaBKH MEHSETCS 10 BPEMEHH, HAaWOOJBIICH aKTUBHOCTBHIO 00JIajacT
CBEKEIIPUTOTOBJICHHAs TOHKOAMCHEpPCHAs 3aTpaBka. OJHAKO CIUIIKOM MEJKas W aKTHBHAas
TUAPOOKHUCH B 3aTPaBKE, YBEIMUYCHUE CKOPOCTH BHIKPYUMBAHUS M BBIXOJIa TJIMHO3EMAa MPUBOIUT
K YXYJLIEHUIO TPaHyJOMETPUUYECKOTr0 COCTABA, YBEJIMUYMBAETCS KOJMYECTBO TOHKHUX KIIACCOB
TUAPOKCHIA.

Bausinue nepememinBaHus

[lepememmBanue TIpH  JIEKOMITO3UIIMM  3aMETHO HMHTEHCU(MUIIUPYET TIPOIECC W
CIOCOOCTBYET pAaBHOMEPHOMY POCTY KPHCTAJUIOB THIPOOKUCH aTFOMHUHHSL.

[lepememmBanue criocoOCTBYET:

- MoAJAep>KaHHWe 3aTpaBKU BO B3BEIIEHHOM COCTOSHUU, OOecreduBas TaKUM 00pa3oM
HanOOJIBIITYIO TTOBEPXHOCTh COMMPUKOCHOBEHUS €€ C AIFOMUHATHBIM PacTBOPOM;

- BBIPAaBHUBAHUIO KOHIICHTPAIIUHU aIFOMUHATHOTO PACTBOpA MO0 BCEMY 00bEMY.

[TepememmBanre yCKOpsieT pas3joKEHHE altoMHUHATHOro pactBopa. CKopocTh
pa3NoKEeHHUsT aJIOMHUHATHOTO PACTBOpPA BO3PACTAET C YBEIMYEHUEM CKOPOCTH IMEpPEMELIMBAHUS,
3a CYET MEXaHUYECKOTO M3MEbUCHHS KPUCTAIOB 3aTPABOYHON THAPOOKUCH H, CIIEIOBATEIBHO,
yYBEIUYEHUsI €€ MOBEepXHOCTU. OIHAKO, MPU CUIBHOM IEPEU3MENbUYCHUH YaCTULl TUIPOOKHCH
ATIOMUHMS YXYJIIAETCsS €€ OTCTauBaHWE W Toclenytomas ¢uinbTpanus. [lepememmBanue
JIOJIPKHO OBITh ONTHUMAJILHBIM.

Binsinue nmpumeceii B pacTBope
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OCHOBHBIMU NIPUMECSIMH, IPUCYTCTBYIOIIMMHU B QJIFIOMUHATHOM PacTBOPE, NOCTYIHUBILIEM
Ha BBIKpYUYHMBaHUE, ABISAIOTCS Si02 M OpraHMYEeCKUE COCTUHEHUS.

Hannune SiO2 B aJfOMMHATHOM pacTBOpPE B OIPENEICHHBIX KOJIMUYECTBAX BIUSET HA
YUCTOTY TUIPOOKUCH U CHH)KAE€T CKOPOCTh pa3jioKEHHE allOMHHATHOTO pacTtBopa. KpemHeBoe
otHomenune (B= Al,Os3/ Si0Qz) anOMHUHATHBIX PACTBOPOB MOCTYNAIOIINX HA BEIKPYUYHUBAHUE, IS
MOJTYYEHUS THAPOOKUCH ATFOMUHUS HYXKHOTO KauecTBa, JOJKHO ObITh B Tipeaenax 250-300.

[IpucyrcTByromue B OOKCHUTaxX TYMUTOBBIE BEIIECTBA, PACTBOPSSACH B ILNEIOYHBIX
pacTBopax, OOpa3ylOT T'yMaThl HAaTpus, KOTOpbIE MNEPEXOIAT B aJIOMUHATHBIA pacTBOp H
OKa3bIBAIOT BIMSIHME HA IIPOLECC BHIKPYUHNBAHUSA:

- YMEHBIIAIOT BBIXOJ ITMHO3EMA;

- CHWXKAIOT CKOPOCTb Pa3jI0oKEHUs! paCTBOPOB AIIFOMUHATA HATPHUS;

- 3aMEJISIIOT POCT KPUCTAIOB TUIPOOKUCH aTIFOMHHHUS.

Heo06xonuMo yMeHbIIaTh  MOMAJaHHWE OSTHUX BEIIECTB B aJIOMUHATHBIE PACTBOPHI,
MOCTyNAlONIMe Ha BHIKPYYMBAHUE, TIPOBOAUTH 00KUT OOKCUTOB, CHCTEMAaTHUYECKOE YJAICHHUE UX
B IIPOLIECCE BBINIAPUBAHUS IIEJIOYHBIX PACTBOPOB.

[IpucyTcTBHE B allOMMHATHBIX PAacTBOpax cephl B BHUJIE cyjibdaTa HATPUS U COJbI,
HAKOIUIEHWE UX B QJIIOMMHATHOM pACTBOPE, 3aMEIJISIOT PA3JIOKEHHE aJOMUHATa HaTpus U
OJIHOBPEMEHHOMY YKPYITHEHHUIO KPUCTAIIJIOB THAPOOKCHUIA.

IIpakTuKa BBIKPYYHMBaAHUS

PaznoxeHne amOMUHATHBIX PacTBOPOB BBIKPYUYHMBAHHUS OCYLIECTBISIOT HENPEPHIBHO B
OaTapee nekoMIT03epoB. bartapes BkirodaeT B ceOst:

- IPUEMHYIO €MKOCTb JIJIsl aIFOMUHATHOTO PacTBOPa;

- CHCTEeMY /JIsl OXJIaXJEHHUs pacTBopa (IJIaCTUHYAThIE TEIUIOOOMEHHUKU WM BaKyyM-
OXJIaJIUTEJIbHBIC YCTAHOBKH);

- HUTKY JUKOMIIO3€pOB;

- THApOCeNaparop JUIsl OTIENICHHUs 3aTPaBOYHOTO M MPOAYKLMOHHOTO THIPOOKCHIA U
OTMBIBKA THAPOOKCH]Ia OT MaTOYHOTO PacTBOpa.

AJIOMHHATHBIHA pacTBOp, HOCTYNAIONIMI HA JeKOMIO3ep, uMeeT TemmnepaTypy 10100°C.
Jlis oxnaxaeHus ero 10 TeMIlepaTypbl Hadajla JAEKOMIIO3HMIIMU HCIOJIb3YIOT IJIaCTHHYAThIE
TerioooMeHHuKH (Puc .8) u BakyyMoxyiauTeabHble YCTAHOBKH.
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Pucynok 8 - [InacTuHYaTBIN TETIIOOOMEHHUK:
| - moaBWXKHAS TUINTA; 2- MJIACTUHBI, 3- HEMOJABWXKHAA 1nuTa; MP - mMaTounblit pactBop ; AP-
aJFOMUHATHBIA PACTBOP.

[MnacTuHYaTBIE TEIDIOOOMEHHHKH  COCTOST W3 Habopa TOHKHX TO(QPHUPOBAHHBIX
CTaJbHBIX TIJIACTHUH, OOpa3yIOIIMX JBE CHUCTEMbl MEXIUIACTHHYATHIX KAaHAJOB — TOPSYUX U
XOJIOAHBIX, IO KOTOPBIM MPOTUBOTOKOM JIBUJKYTCSl QJIFOMUHATHBIN U MAaTOYHBII pacTBOPBI.

B BakyymMHOH OXJ1aguTENbHONM YCTAaHOBKE OXJIAXKIECHHE OCHOBAHO Ha IOHWKECHHH
TEMIEPaTypbl KHUIIEHHS pPAacTBOpa C TMOHWKEHHeM naaBineHus. Jig Oonee  parrioHaIbHOTO
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UCIIONIb30BaHMsI TEIUIA OXJIAKICHUE BEOYT B HECKOJIBKO cryrneHed. KoHeuHas Temmeparypa
OIpEeJIeNSACTCS BETMYMHON BaKyyMa B IIOCIICIHEM CaMOKCIIAPUTEIIC YCTAHOBKH.

OxUa)ICHHBII aTFOMHHATHBIA PAacTBOP 0 HY)KHOW TeMIepaTyphl MOCTYIAET HA HUTKY
nexomnosepos (12-15 anmaparos).

JlexoMmriazepbl OBIBAOT:

- C MEXaHMYECKHUM TiepeMerBanuemM (puc.9 ul0);

- ¢ BO3AYIIHBIM (a3ponuTHEIM) nepemeninBanueM (puc.11).

JIeKoMIo3epbl C MEXaHWYECKHM TIePEMCIIUBAHUEM TIPEACTABISIIOT METAJUIMYCCKHIA
pesepByap(6ak),BHyTpH KOTOPOro Bpamiaetrcst (co ckopocThio 8-1000/MHH) IiemHas MeIaka,
eMKOCTb JiekoMmo3epa gocturaer 2000-6000m>.
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Pucynok 9 — Jlekommosep ¢ MEXaHUYECKUM Pucynox 10—/lekommnosep ¢
HNEPEMCIINBAHUCM U INTOCKUM JHUIIEM MEXaHUYECKUM IIepEMEIINBAaHUEM

Jlexomnozepvl ¢ BO3MYIIHBIM (23POJTUGTHBIM) TIEpPEMEIIMBAHUEM TPEACTABISIIOT COOOM
CBapHYIO 3aKpBITYI0O €MKOCTh LWJIMHIPO-KOHUYECKOW (QOpMBI, CHAOKEHHYIO IBYMs
a’poupTaMi — TPAHCIOPTHBIM W MepeMenmBarommmM. [lo mepeMenmBammeMy MOJACTCs
CKaThld BO3MYX Ui TEPEMEIIMBAHUS pacTBOpa. TpaHCHOPTHBIA U TIEPETOKAa  pPacTBOpA.
TeMHepaTyprIfI PCKUM B HUX MOAACPIKUBACTCSA BOAAHBIMHA pyGaIlIKaMI/I, YCTAaHOBJICHHBIMH Ha
aspomudrax. O6beM Takuxaekomnosepos 1000-3500m°.
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Pucynok 11 -Jlexkommosep ¢ BO3AyLIHBIM IIEpeMEIINBAHUEM:
1-xoprryc; 2- TpaHCHIOPTHBIH a’poymudr; 3-pydamika BOISHOTO OXJIAXKICHUS, 4-TIepEeMEITHBAIOIIHNA
a’posu@r.

BoikpyunBaHue HempepbIBHBIN Ipolecc. B mepBbie (T0N0BHBIE)IEKOMIO3EPHI KaXK10M
CEPHUH HEIPEPBHIBHO MOCTYNAET OCBETJICHHBIN AJFOMMHATHBIN pPAacTBOP M 3aTpaBKa I'MIPOOKHUCU
amoMuHus. U3 mocnenHero (XBOCTOBOTO) JIEKOMITO3epa OTOMPAETCS TIOTyYESHHAS ITyJIbIIA.

ITo Mepe nepemeleHns aTlOMUHATHOIO PACTBOPA YEPE3 CEPUI0 AEKOMII03E€POB
KayCTHYECKOEe OTHOILIEHUE AIFOMUHATHOTO pacTBopa (0k) MoBbilIaeTcs ¢ 2 104, otHoueHue XK:
T B nynbne yMenbmaercs ¢ 7:1 10 4:1,TemMnepaTypa MyJiblbl B FOJI0BHOM jekommosepe 60°C,
nocrenenHo cHuxkaercs 10 30-40°C B xBoctoBoM. TemmepaTypHblii Hepemajz OT OJHOTO K
JIpYroMy JIEKOMIIO3E€pPY COCTaBISET 2-3rpa.

l'unpatHast mynbna, BBIXOJALIAsT M3 XBOCTOBOI'O JHMKOMIIO3€pa, HAIpaBlseTcs  Ha
OTMBIBKY MAaTOYHOI'0 PacTBOpa M KiaccU(UKALUIO THAPOOKCHAa B ruapocenopatop. Ciaus u3
ceropaTopa IOCTyHaeT B MHOTIOKAMEPHBIM CTyCTHTENIb, TMIPOOKCHJ IOC]IE€ OTKATHUA  Ha
¢uibTpe Kak 3aTpaBka IOCTymaeT B mpouecc. HwKHMI OpoayKT ruapocemnopaTopa —
NPOAYKIIMOHHBIA THAPOOKCHI- UIET Ha OapaGaHHBINH (QUIBTp, TI€ OTACNSETCS OT MAaTOYHOTO
pactBopa . [IpoMbIThII THIPOOKCHA € BIa)KHOCTBIO 10-14% uaet He KanbIUHALKIO

MatouHbIi IIEIOYHON PpacTBOP 0x=3,8 HampaBIsICTCS HAa BBHIMAPKY.

BbIxop rinHo3eMa py BBIKPYYHBAaHUU COCTABIAET B cpeaHeM 53%.

Kansuunanus (00e3B0kMBaHUE) THIPOOKUCH AJTIOMUHUSA
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IIpeBpanmenns, NpoucXoAsiMe NPU KAJIbIHHAIMA THIPOOKUCH AJTIOMUHHUSA

Kanpuunaius rugpoOKMCH aFOMHUHMSI - 3TO 3aBEpIIAONas ONepanus B TEXHOJOTHH
MPOM3BOJCTBA TIIMHO3eMa. Ha3HadueHne ee — 00€3BOXKMBAHUE THUAPOOKHCH ATIOMUHUS TIPU
BBICOKHX TEMIIepaTypax C IEeJbl0 TOJyYeHHs] O€3BOJHOTO, JOCTATOYHO HETUTPOCKOITMYHOTO
riuHo3ema. Kansuunanuto sexyT mpu 1150-1200°C.

[Ipu 006kuTe TUIPOKCHIA ATFOMUHUS TTOCIIEIOBATEIFHO MPOTEKAOT MPOIIECCHI:

- CYIIIKH;

- IETUTpATAIUU TUAPOKCUIA;

- IPOKAJIKU OKCHJIAa aIFOMUHHUSI, COMPOBOKIAIOIIENCS YACTUYHON NEPEKPUCTAILTAZALUCH
v-ALLO3 B a-ALO3

100-200°C 225°C 530°C 1200°C
ALO; - 3H, O —ALO;3 - 3H, 0 — ALO3;- HO — ’Y—A1203 — 0-ALO;3
THAPAPTUIINTBIAKHBIATHAPAPTUIINT CYX0H 0emMuT 5-20%

[Tonyuennsrit rnmunosem, He sBiusgercs 100% a-ALQOs. K stomy He cTpemsTcs, T.K.
nocratouHo uMeTb 5-20% a-AlOs, a ocrtanmbHOe Y-ALO3; 118 modydeHUs NPOKAJICHHOIO
IIMHO3E€MA - MPAKTHYECKH HETHrpockonudeckoro. IloBellieHHOE copep:kaHue a-ALO3 B
KaJbIIMHUPOBAHHOM TIIMHO3EME HeIeIeco00pa3Ho, T.K. CHHMIXKAETCS CKOPOCTh PacTBOPEHUS
TJIMHO3EMA B AJIEKTPOJIUTE AIFOMUHAEBON BaHHBI.

KauecTBO nonyueHHOro riIMHO3eMa ONpeAeIsieTCs:

- YUCTOTOM (XMMHUYECKUM COCTaBOM);

-IUCTIEPCHOCTHIO (TPaHyJIOMETPUUECKHI COCTAB);

- (ha30BBIM COCTABOM.

B cootBerctBru ¢ 'OCToM B riiMHO3EME ONpPENENeTCS €ro YUCTOTa U OrPAHUYUBAETCS
coJlep>KaHUeM TMpuMecei u T.I.I- notepu npu npokanuanuu (H20). Conepkanue mpumeceit
ONpEeIENSAETC YUCTOTOM THAPOOKHUCH.

['panynomerpuueckuii cocTaB TJIMHO3EMa B IIEPBYI0 OYEpPEIb OINpeAeseTcs
TPaHYJIOMETPUUECKUM COCTAaBOM HCXOJIHOM THAPOOKHCH, B MEHBIIECH CTENEHU 3aBUCUT OT
ycnoBuid oOxwura. Bo BceM mHTepBaje TemmepaTyp OOXKHTa cCoXpaHsieTcs pasmep U ¢opma
MCXOMHOTO Tuapokcuaa. Jlume mpu TemnepaTypax Beime 1050°C (mua meueit KC) n 1200°C
(mms TpyO4aThIX), a TaKKE C YBEIMYCHHEM CKOPOCTH HarpeBa MPOUCXOJIUT pa3pylIeHUE
KPYIHBIX YaCTHI] THIPOOKKUCH U MOSBICHUS MEJIKUX YaCTHULL.

@Da30BBIl COCTaB TNIMHO3eMa 3aBUCUT (cooTHomieHue Y U 0-AlQ3) 3aBUCHT B MepBYIO
ouepenb OT TeMIlepaTypbl U MpoAokuTeabHoCcTH 00xura. B HoBeix ['OCTax HeT TpeboBaHuii
no coaepxkanuio 0-ALQ3 , HO oOs3arensHo 3Hadenwe I[LILIL. Tlpu ILILIT mmke 1%
COOTBETCTBYeT coAepkanuto  a-ALO > 25% nns tpy6uatsix neueit u 5-10% mnsa neueit K.C.
Bemnunna ILILII. Xapakrepu3yeT rurpOCKONMYHOCTD INIMHO3€Ma- CBA3AHHOTO C COACP/KaHUEM
0-Al, O3 1 BenmnunuHOM NoTeph (TOPA MPHU AIEKTPOIIU3E.

IIpakTika KaJdbLIUHALMH

AnmaparypHoe odopmiieHHe nepesenia KaablIUHAIMA U OXJTKICHUS OKCHJIA ATFOMUHHUS
BKJIFOYAET:

- TpyOyYaras Bpamaromuecs neds (oapadaHHast)

- TpyOUaThIil BpaIIAOIINICS X0I0IUIBLHUK (O0apabaHHbBIN)

Jisi KanmbIWHAIMU TUAPOOKOCH ANIOMHUHHS MPUMEHSIOTCS TpyOuaThie BpaIlaloluecs
neyu.

TommmBoM sBIseTCd Ma3yT WM T€HEPATOPHBIM a3, HE COACpPKAIUNA MHUHEPAIBHBIX
IpUMeECEH, 3arpsI3HAI0IINX MPOKAaIUBAaEMblii MaTEpUal.
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Pucynok 12 - Tpy6uaTas Bpamaromascs mneyb

Pa3mepsl neun 3aBUCAT OT MOIHOCTEMN TNIMHO3EMHOI'O TPOU3BO/ICTBA.

Jnvna nmeunoro 6apabana 50-75um, nuametp 3,0-3,5M, ykioH 2,5-3% K JTHHE, CKOPOCTH
BpanieHus 0,75-1,5 06/MuH, TPOIOJDKUTETLHOCTS IPOKAIMBAHUS TPUMEPHO 1,54aca.

Jis oXJaxIeHUs OKCHJa ATFOMUHHSI UCTIONB3YIOTCS OapabaHHbIE XONOAMIbHUKH. [[rnHa
xonoawibHUKA 25-30M, muametp 2,3-2,5M, yKiIoH 5% K JJIMHE, CKOPOCTh BpaIleHus: 3 00/MuH.

B mnacrosimee Bpemsi ucnonb3ytorcsa neun anuHoM 100Mm, aumamerpom 4,5M, nnuHa
XoJIoWSIbHUKA 38,5M mipu AuamMeTtpe 3,6Mm.

JInst yCcKOpeHusi OXJaXJEeHHsI TMPOKAJECHHOTO TJIMHO3€Ma, HapYyXHYI TOBEPXHOCTh

XOJOAMIBHUKA OPOINAIOT BOJON MITM Yepe3 XOJIOIMIFHHIK MPOCACHIBAIOT BO3YX.

3arpy3o4yHasi TOJIOBKa TI€4M dYepe3 OOpOB COEIMHEHAa C TBUIEBOM KaMepoul u
anexktpoduiabTpoM. [lpolins yepe3 MeKTpoGHUIbTp, Tra3bl MOCTYMAIOT B BHITSOHKHYIO TPYOy H
BBIOpachIBatOTCSl B atMocdepy. ['a3pl, mocTymas B MBUIEBYIO Kamepy coaepkat okosio 801/
ALO3, U3 mpUIeBOM KaMephl Ta3bl BHIXOAAT ¢ coaepkanueM 151r/m Al2Os, BeiOpackiBaeMblii B
atMocdepy ra3 conepxkut He 6onee 0,51/1 Al20s.

B meupr moctymaer mpombiTas THAPOOKHUCH AFOMHHHS, a TaKKe€ BO3BpaTHAsl MbUIb U3
IBUIEBOM KaMepbl U 3IEKTPOPMIBTPa, MPEIBAPUTEIBHO CMEIIaHHbIE. [ MIPOOKUCH aTIOMUHHMS,
nepeMeIaeTcss BHYTPH I[I€YM HAaBCTPEUy TOPSYUM TOMOYHBIM Ta3aM, MPOXOIUT Pl
TEMIIEPaTYPHBIX 30H, OTBEUYAIONIMX ONPEACICHHBIM CTAaIUSM IPEBPAIICHUS KAIBIIUHHPYEMOTO
MaTepuana.

3ona 1. 30Ha cymiku (BEpXHsS 4acTh MedyH) TemMrepaTypa ra3oBoro moToka B 3TOH 30HE
mmensercsa ot 300 1o 600°C  u TemmepaTypa KaJdblUHEpyeMoro matepuana ot 40-200°C. B
9TOM 30HE MOJHOCTHIO YAANSETCS TUAPOCKONNYECKasl Biara ruJIpOOKHUCH.

3ona 2. 3oHa 00€3BOKMBAHMS WM KalblIMHALMU (CpelIHss 4acTh). TemrepaTypa ra3oB
ot 600 mo 1050°C, xanpuunupyemsiii matepuan 01200 1o 950°C. B 3Toif 30HE HOIHOCTHIO
ynaisieTcsl TuApaTHAs Bjara W TMAPOOKUCH MpeBpamiaercs B 0e3BoaHbIi yY-AlOs.

3ona 3. 3ona mpoxanuBaHus (00nacTh ¢akena ¢popcyHkr) B 3Toil 30HE MPOUCXOAUT
npeppamenue y-ALO; B 0-ALOs.Temneparypa Harpea raszos ot 1050 ngo 1400°C wu
TeMIeparypa Harpena MaTepuanos oT 950 mo 1250°C. JluameTp 6apabana B 3TOif 30He HEMHOTO
0oJbIlIe YeM B APYTUX 30HaX. DTO 3aMEJIIET CKOPOCTh MEPEMEIEHUsI MaTepuaia B 3TOi 30He,
YBEJIMYMBAETCS BpeMsl MpeObIBaHUs MaTeprasa B 3TOH 30He.
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3ona 4. 3oHa oxylaxAcHUs (HWXKHAA 4YacTh neud). TemmepaTypa KaJdbLUHHUPOBAHHOTO
rMHo3eMa cHuskaetces ¢ 1250-1200°C 1o 1100-1000°C.

W3 pa3rpy304HOil TOJOBKM TIEUH TJIMHO3EM HETPEPHIBHO, TIIEPECHINaeTcss B
XOJNOAUIBLHUK, IepeMeliasch BHYTPH ero, oxaaxaaercs a0 60-70°C.

IIpon3BOANTENBHOCTD NEYM KalbIMHALMU OOyCIaBIMBAeTCd (aKTOPaMU: TEIUIOBBIM
PEKUMOM, PaBHOMEPHOCTBIO MUTAHUS €YU THAPATOM M 0OOPOTHOM MBLIBIO.

[Ipon3BOUTENBHOCTD MEYH 3aBUCUT OT €€ Pa3MEPOB:

Hns 50 —metpoBoii 8,51/4

st 75-metpoBoit 141/4

s 110-metpoBoii 26,51/4

B nHacrosiee BpeMs MUPOKOE NPUMEHEHUE NOTy4HiIa KajdblIMHALMS TJIMHO3EMA B Mevyax
KUIAIIErO CJos, JUIsl 3THX ILellell MCIOJIb3YIOT MHOTOKaMEpHbIE IIeYd, COCTOSIIME U3
HECKOJIBKUX KaMep PacIoIOKEHHbBIX OJJHA HaJ JPYTOM.
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Pucynoxk 13 - Ileus 1u1st KaJIbLIMHALIMY THAPOOKUCH AJIFOMUHHUS B KUIIAILEM CIIOE.

Paznenenue no BepTukanu pabouero mpoCTpaHCTBA NIEUH MOJAUHAMU HA HECKOJIBKO KaMep
MO3BOJIICT UMETh B OJHOM TEUM PSJT TEMIIEPATYPHBIX 30H C PA3IMYHOW CKOPOCTBHIO T'a30BOTO
MOTOKA, Pa3INYHBIM COCTABOM B3aUMOJCHCTBYIONNX (ha3.

B Takux medax rHapaT OKHCH QJIOMHHHS TIepeMeNacTcs BHU3 HABCTPEUY Ta30BOMY
MOTOKY, TOCJEIOBATEIbHO TPOXOAS CTaJuW CYIIKH, TPOKAIWBAaHUA U OXJaxiaeHus. Bce
MOJIMHBI, KPOME HW)KHEH MpOBaJbHBIC, a HWXKHAs0ecnpoBaibHass. C TIOMOIIBIO HAKIIOHHOW
dopCcyHKH B CIOM TIMHO3eMa KaMepbl 5 TOJaeTcs MasyT. 31eCh MPOUCXOIUT €ro
«OecIIaMeHHOE» TOPEHHE, BCISACTBHE KOTOPOTO pa3BUBACTCS HanOoJIee BHICOKAs TeMIIepaTypa
B rreun 1250°C.
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ITonaBaeMblil CHU3Y BO3/yX CO3AAET BO BCEX KaMmepax KUILAIMH cioil. B kamepax 6,7,8
OH OXJIQXJAeT MPOKAJECHHBIA TJIMHO3EM, U3 KaMepbl 8 BBIXOAUT TOTOBBIMA TNIMHO3eM. HarpeTsiit
BO3JlyX M MPOJIYKTHl TOPEHUS Ma3zyTa HArpeBaloT TJIMHO3EM M THAPAT OKHCH ATIOMUHUS B
kamepax 4,3,2,1. ['muHo3eMHas MbUIb, BEIHOCUMAS U3 IE€YH, YJIABIMBAETCS MYJIbTUIIMKIOHAMH,
BCTPOCHHBIMHU B M€4b, U BO3BPAILIACTCS HA MPOKAJIMBAHKE.

CoBeplilieHCTBOBaHHUE ammaparypHoro ogopmieHus Mpolecca KaibIMHALIMKA HUAET IO
NyTH HCHOJb30BaHUS 0o0Jiee COBPEMEHHBIX TEIJIOOOMEHHBIX YCTPOWCTB M alMapaTypHOro

pa3aciicHuA Iponecca Ha OTACIIBHBIC CTAIUH:

1. [TomorpeB rumpara, BKIIOYAIOIINN CYIIKY U TUTPATAIIUIO
2. [Tepekpecramnu3zanus OKcuIa aTIOMUHHS
3. OxnaxaeHue TIUHO3eMa C pereHepanue Teria rOTOBON MPOYKITHH.

BoinapuBanne MaTO4YHOr0 pacTBopa

Marounsiii  (0OOOPOTHBIN) IIEIOYHOM PACTBOP IIOCIE OTACICHUS OT THUIPOOKHCH
QIIOMUHUS HMMEeT HEeBBICOKYI0 KoHmeHTpauuio (NaxO = 140r/n ). Jnsd TOBTOPHOTO
HCIIOJIb30BaHUS 3TOTO PACTBOPA MPHU BHILIETIAYMBAHUN OOKCHTA €T0 MOJBEPTalOT BHIMAPUBAHUIO.
[Ipu BbIMapuBaHMM W3 HETrO YJAJISETCS TO KOJUYECTBO BOJBI, KOTOPOE OBUIO BBEACHO C
IIPOMBIBHBIMU BOJIaMHU MIPU pa30aBiIeHUH aBTOKJIABHOW MYJIbIIBI.

Kpome Toro, mpu BbImapuBaHUKM OOOPOTHOTO ILIETIOYHOTO PACTBOPA M3 HEro yAasseTcs
COJ/1a, OpraHUYECKHE MMPUMECH, KpeMHe3eM (THIPOATIOMOCHIINKAT HATPUS) U CyJIb(aT HATPHUS.

[Ipu B3auMoaeHCTBUHM KapOOHATOB, NPUCYTCTBYIOIUMH B OOKCHUTaX, U C yIJIIEKHCIOTON
BO3/lyXa YacTh €IKOW MIesoud 0OOpOTHOrO pacTBOpa IMpeBpallaeTcsl B COAY, KOTOpas B BHJE
moHoruapaTta (Na2COs3 - H20) BBIKpUCTAINIM30BBIBAECTCS W3 TOPSYETO KOHIIEHTPUPOBAHHOTO
HIEJIOYHOTO pacTBopa. BMmecTte ¢ cooii M3 MaTOYHOTO pacTBOpa yAaJseTcsl 3HAUUTENIbHASL 4acTh
OpPraHUYECKUX BEUIECTB, aICOPOUPYEMBIX KPUCTAJUIAMU MOHOTHIpATa.

BrimapuBanue MaTO4HOrO pacTBOpa MPOUCXOJUT B MHOTOKOPIYCHBIX BBITAPHBIX
Oarapesx, pabOTaIOMIMX O]l BAKYyMOM, C MHOTOKPAaTHBIM HCIIOJIb30BAaHHEM Tperolero mnapa. B
3aBHCHUMOCTH OT JBIDKEHHUS Iapa W pacTBOpa pa3iMyaloTCs TPU CXEMbl YCTAaHOBOK BBINMApKU
(puc.14).

Bagg

Pucynok 14 - CxeMbl MHOTOCTYTIEHYaTOM BBINAPHON YCTaHOBKHU:
A- npsMoTOYHas; 6 - MPOTUBOTOYHAS; B - cMemanHoro Toka; [-IV kopmyca; BK -
Oapometpudeckuii konaeHcatop; TP- TpyOuaTsiii HarpeBatenb; BH —BakyymHBIIf Hacoc.
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Kayctudukanus o6opotHoii coapl. Coa0Bo- U3BECTKOBOE BbIleJIa4BaAHME.

Jns oTaeneHus OT KPHUCTAUIOB COJbl KOHIEHTPUPOBAHHBIM IIEIIOYHON PacTBOP IMOCIE
BBINTAPUBAHUS HAIPABISAIOT B OTCTOMHHMK. OTcrosiBmmiicss pactBop (comepxamuii 300-310r/n
Na2Oos m umeromuii o= 3,8 ) BO3BpamaloT Ha MOKpPOE H3MelbueHHe OOKCHTa, COIy
HAaKaIlJIMBalOT B OTCTOMHUKE.

[locne mpoMbIBKM W (UIBTPALMU COJOBBIA OCAIOK BJIaXKHOCThIO He Oonee 20%,
KayCTUPUITMPYIOT IS pereHepanuu eaxoil menoun. Kayctudukanwio BeIyT H3BECTKOBBIM
CIocoO0oM.

Na,CO3 +Ca (OH); < 2 NaOH + CaCO;

Jis  coxpaHeHHsT BBICOKOM CKOPOCTH KayCTU(GUKAIMM M TOJyYEHHUS XOpOILIO
OTCTaMBAEMOro IlIaMa mpoliecc BedyT mpu Temrneparype 60-70°C, mpusToM BBIXOJ KayCTHKA
coctaniseT 80-90%.

Ha npaktuke 000poTHYIO comy mepen KayCTH(HKAIMEHd pacTBOPSIOT B BOJE, IMOIydast
12% conoBslit pactBop. [lomydeHHbIN pacTBOp 00pabaThIBalOT U3BECThIO B 0aKe C MeEIIaIKon
npu Temneparype 90-95°C, nonydaercs cnadblit pacTBOp €IKOro HaTpa (KaycTuuecKas MIeaodb).

[TonmyuyeHHbI pacTBOp OTAENSIOT OT Oenoro Imama B CrycTUTeNsX. benbrii mutam
OPOMBIBAIOT W (DUIBTPYIOT, YacTO MPOMBIBKY O€IIOro IjlaMa COBMEIIAIOT C TMPOMBIBKOU
KpacHOro Luiama.

IHopsinok BbINOJIHEHUs Pa0OTHI

1.  O3HaKOMHUTHCS C TEOPETUYECKON YACTHIO TAHHOTO METOJUYECKOTO YKa3aHHUs.

2. CocTaBUTh NPHUHLUIHUAIBHYIO TEXHOJOTHYECKYIO CXEMYy Ipolecca NPOU3BOACTBA
TIIMHO3eMa 1o crocoOy baiiepa.

3. CocTaBUTh TEXHOJOTMYECKHUE CXEMBI OCHOBHBIX IEPENEIIOB COIJACHO BAPUAHTY
3aJaHHs C OMHMCAaHUEM OCHOBHBIX HMPOIIECCOB HMCIIOJIB3YEMOTro 000OpYyIOBaHUS M MapaMETPOB Ha
ITUX NEpeaeax.

4. OTBeTUTb Ha KOHTPOJIBHBIE BOIIPOCHI COITIACHO BAPUAHTY 3aJJaHUSl.

BapI/IaHTI)I 3aJaHUH U KOHTPOJIbHBIC BOIIPOCHI

Bapmuanr 1

1. Pa3paboTaTh TEXHOJOTHMYECKYIO CXEMY MOJATOTOBKH OOKCHUTOB K IepepaboTKe.

2. Yto Takoe KayCTUYECKH MOIYJb alFOMHHATHOTO pacTBOpa’?

3. llepeuncnuTh MOCIEIOBATENBHOCTD IEPEAEIOB MPH MPOU3BOACTBE TIIMHO3EMA IIO
cnocody baiiepa

Bapmuanr 2
1. Pa3paboTaTh TEXHOJIOIMYECKYIO CXEMY BBILIEIaUUBaHUS,.

2. Kakyro nens mpecienyror nmpu kayctudukauu 000pOTHON coIbl?
4. OcHOBHEBIE npuMecu 6OKCI/ITa, HX MOBCACHUC MPU BLIICIIAYUBAHUH.

Bapuant 3
1. Pa3paboTaTh TEXHOJOTHYECKYIO CXeMY pa30aBJICHHUs MYJbIbI U OTEICHHS KPACHOTO
niama.
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2. PaccraBpTe B MOCIENOBATEIBHOCTH OCHOBHBIE THIPOOKHCIBI ATIOMHUHHUS MO HX
CKOPOCTH B3aMMOJEHCTBHUS C IETOYHBIM PACTBOPOM.

3. UYro coboii mpexncraBiseT TpyOuaTas Meuyb KaJbIMHALWHK, TEMIEpaTypHbIE 30HbI
KaJIbIIMHAIIAN?

Bapmuanr 4

1.Pa3paboTaTh TEXHOJIOTUYECKYIO CXEMY JEKOMITO3UIIMH ATIOMUHATHBIX PACTBOPOB.

2.IlepeurcnuTh OCHOBHBIE (PAaKTOPHI BIMSIOIINE HA CKOPOCTH (ITOJIHOTY) BBILIEIaYMBAHUS
3.Yem ompenensercst KaueCTBO OKMCH aJIFOMUHUS TTOJTy4YE€HHOT'O IPU KaJIbLUHALIUN

Bapuant S
1. Pa3paboTaTh TEXHOJOTMUECKYIO CXEMY KaJbLMHALIMU FMIPOOKUCH ATFOMUHUS

2. Ilpu xakoM cozep:kaHUH KpEMHHS B OOKCUTE UCIIOIB3yeTcs crocod baiiepa?
3. Lenb kanpuMHAIMK, Kakue (a30Bble MPEBPALICHUS IPOTEKAIOT IPU KalIbLIUHALMH.

Bapuanr 6

1. Pa3paboTaTh TEXHOJIOTHYECKYIO CXeMY KayCTU(DUKAIUH.

2. Ot yero 3aBHCHUT ONTHMallbHAas TEMIIEpaTypa IMPH BHIIEIAYUBAHUU OOKCHUTA IO
criocoOy baiiepa?

3. Lenb pa3nencHus THAPOOKUCH ATIOMUHHS HA JIBE YACTH MOCIIE BHIKPYYHBAHMUS?

Bapuanr 7

1. Pa3pab®oTaTh TEXHOJIOIMYECKYIO CXEMY MTOJTOTOBKH OOKCHUTOB K IepepadoTKe.
2. Kak u3mensiercss KayCTMUECKHH MOJYJIb IIPH BbILIEIAYMBAHUM?

3.1lenp kanbUMHALMY, KaKue (a30Bble IPEBPAIIECHUS IPOTEKAIOT MPU KaJIbLIUHALN

Bapuant 8
1. Pa3paboTaTh TEXHOJIOTMYECKYIO CXEMY BbINIEIAYHBAHU

2. Kakyto uenp npecienyoT OT BBEEHUS U3BECTU B MIPOLIECC BhILLIETAYMBAHUSA?
3. llenb pa3geneHusi THIPOOKUCH aIFOMUHUS Ha JBE YACTH MOCJE BHIKPYUHUBaHUS.

Bapuanrt 9

1. Pa3zpaboTarh TEXHOJOTMYECKYIO CXEMY pa30aBlICHUs IYJbIbI U OTAEICHUS KPAaCHOIO
nuiama

2.Kak paccuuThIBaeTCsl MPOU3BOAUTEIHPHOCTD aBTOKJIABHOM OaTapew.

3.Urto Takoe BBIXOJ INIMHO3EeMa MPU JEKOMIIO3HUIIMU U KaK OH PACCUUTHIBACTCS?

Bapmuanr 10
1.Pa3paboTaTth TEXHOJIOTMYECKYIO CXEMY JIEKOMITO3UIIUHU aJIFOMUHATHBIX PACTBOPOB.

2.Kakyro 1enp TpecleayroT TpH pa30aBiICHUH aJTIOMHUHATHOTO pacTBOpa IOCTE
BBIIIETAYUBAHUS?

3. Yto Takoe 3aTpaBOYHOE OTHOIICHUE?

Bapuant 11

1. Pa3paboTaTh TEXHOIOTHYECKYIO CXEMY KaJbIIMHAIIUHN TUIPOOKHCH ATIOMUHUS.
2. CKOJBKO CTyNEHEH UCIONIb3YeTCsl IPU MTPOMBIBKE KpAaCHOTO Lutama’?

3. Uro Takoe 3aTpaBKa B IIPOLIECCE BBIKPYUUBAHUS?

Bapuaur 12

1. Pa3paboTaTh TEXHOJIOTMYECKYIO CXeMY KayCTU(UKALIUH.
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2. OOopynoBaHue, UCHOJNb3YyeMO€  JUISOTICIEHHE aATIOMMHATHOIO pacTBOpa OT
KpPacHOTO [IUIaMa M IPOMBIBKHM KPaCHOTO [1IaMa.
3. Kakue (akTopsl BAUAIOT Ha MPOLIECC BHIKPYUUBAHUSA?

Bapuanr 13
1. Pa3paboTaTh TEXHOJIOIMYECKYIO CXEMY BBIILEIAUYNBAHMUS.
2. XuMuU3M  1polecca  BBIKpYYMBaHUS  (AE€KOMIIO3MLMH),  XapaKTepHCTUKA

AJIIOMHUHATHOI'O paCTBOpa NOCTYIIAIOIMICTO HAa BBIKPYUYUBAHHC.
3. OcHOBHBIE MOKA3aTEIN BEIKPYUUBAHUSI.

Pexomenayemasi jgureparypa:
1. benseB, A. . Meramryprus nerkux metamioB / A. W. benseB. — 6-¢ u3n. - M.:
Mertannyprus, 1970. — 368 c.

2. MockButuH, B. W. Metamutyprust JIerkMx MeTauloB: y4yeOHuUK s By3oB / B. U
MocksutuH, 1. B. Hukonaes, b. A. ®omunsix. - M.: Uatepmer Unxunupunr, 2005. — 416 c.

IIpakTHyeckas padora Ne2
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Tema: Pa3paboTka anmmapaTypHO- TEXHOJIOTMYECKOH CXEMBI MPOU3BOJCTBA TIIMHO3EMa
CYXHM HIETIOYHBIM CITIOCOO0M

Henb: OcBouTh  MOCIENOBATENBHOCTh  ONEpanuii Mo nepepaboTku OOKCUTOB,
UCIIONIb3yeMoe 000pyJ0BaHNE, TEXHOJIIOTUYECKUE TTapaMeTphl, MOIep)KUBaeMble Ha Mepeiernax.

Teopernyeckue cBeAeHUs

O0mas TeXHOJIOTHYECKAs CXeMa Crocoda creKkaHust

Cyxoiif crnocod nmpou3BOJCTBa (CreKaHus) — Haubosee cTapblii U3 MPUMEHSAEMBbIX IS
IIPOM3BOJICTBA IIIMHO3EMA.

CymHOCTh NMPOU3BOACTBA 3aKJIIOYACTCA B CINEKAHUM TTIMHO3EMAacOJEepiKallero Chipbs (B
YacTHOCTH OOKCHTA), C COJIOM MPH BBICOKOW TemmepaType. B pe3ynbraTe B3auMoIeHCTBUS COIBI
¢ AlOs3, B TBepnoil (aze oOpa3yercss aqlOMHHAT HAaTpUs, KOTOPBIA 3aTEM BBIIIEIAYMBAIOT
BOJIOW, a TIOJYyYECHHBIM QIIOMUHATHBIM pACTBOpP OTACIAIOT OT NIPUMECEd M pasliararor
YTJIEKUCIOTOM, A1 BBIACICHUS THIPOOKUCH aJIFOMUHUSL.

Ecnu amtomuHMeBble pylibl colepkaT OOJIBLIOE KOJWYECTBO KpPEMHE3eMa, TO JJIs €ro
CBSI3bIBAHMS B LIMXTY BBOJAST U3BECTHSK, KOTOPBIN, PU CIIEKaHUU BCTYINAET BO B3aUMOJICHCTBHE
¢ SiO2 , maet HEpaCTBOPUMEI B Bojie cuitnkaT Kanbius (2Ca0- Si0Oy).

ITo cnocoOy criekaHust MOXKHO MepepadaThiBaTh ChIpbe € BBICOKUM copaepikanueM SiOx.

Crioco0 crnekaHusi MOKHO TNPUMEHSATh K PAa3NMYHBIM BHJIAaM AJTIOMUHHEBOTO  ChIPbS,
Toraa kak ruapoxumudeckuil (baiiepa) sddexTuBeH mpu HCmoab30BaHUKM OOKCHTOB C HU3KHM
conepxanneM SiO2. B mpowmbinieHHOM MacmTade 3TOT Coco0 MPUMEHSIOT ISl epepadoTKu
BBICOKOKPEMHE3EMHUCThIX OOKCUTOB, HE(ETUHOB, KAOJIHHOB.

[Ipon3BoacTBO TIMHO3EMa MO CHOCOOY CHEKaHHs MOXKHO IPEJICTaBUTh B BHUJE OOIIeH
cxembl(pucl).
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Pucynok 1 - TexHonornueckas cxema Mpou3BOJICTBA TTIMHO3eMa U3 OOKCUTOB IO CIOCO0Y
CIIeKaHUs
Bokcur (unm wHas amOMUHUEBAs pyla) U M3BECTHSIK IOCIE KPYIMHOTO U CPEAHETO
IpOOJICHNsT MOJIBEPTalOT MOKPOMY pa3MOITy, NMPHUMEHss 00paTHBIE COMOBBIE PACTBOPHI. 3aTeM
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IMXTY CIEKAIOT BO BpamlaoIuxcs TpyOuaThix mewax npu Temmeparype (1200-1300°C),
MOJlyUYEHHBI CIEeK — COJAEp)KAIllMi alIOMHHAT HATpHs, HANpaBISIOT Ha HW3MEJIbYECHHUE U
BBIINIEJIAYMBAHUE BOJOW WM COJIOBBIMH pacTBopamu. [Ipu BBIIEIaYUBAHUU B PACTBOP
nepexonut amoMuHaT HaTpus (NaAlO2) u HeKOTOpoe KOIMYeCcTBO KpeMHe3ema. [ 1aBHas Macca
IIpUMECed COCTaBISAET TBEPABIM OCTAaTOK — KpacHbIM MuIaM. Ero oTmopasisioT B OTBal.
[TpoMbIBHBIE BOJBI KPacHOIO IIjlaMa MPUMEHSIOT Ui BbIIIEIauMBaHUs HOBBIX MOPIMIl creka.
KoHnieHTprpoBaHHBIN pacTBOpP aTOMUHATA HATPHUS PA30aBIISIOT U MOAAOT HA 00ECKPEMHUBAHKE
(ounCTKa OT pacTBOPEHHOTO B HEM KpeMmHe3eMa). O0ecKpeMHUBAaHNE MMPOU3BO/ISAT B aBTOKJIABAX,
HarpeBas pacTBOp allOMHHaTa C J00aBKOH wu3BecTH. 3BECTHAK CBS3BIBAET KPEMHE3EM B
HepacTBOpUMBbIN cuiukaT Kanpuus — (2Ca0- Si0O2). Cunukar KanblMs BMECTE C OCTaTKaMu
U3BECTH 00pa3yroT Oeliblii 1aM, KOTOPBIN OTAEISAIOT OT AIFOMUHATHOTO PACTBOPA CTYIICHUEM H
nocneAyomuM GunsTpoBaHueM Ha (GuiIbTp - mpeccax. UHMCTBI aniOMHUHATHBIN pacTBOp AJs
U3BJICUCHUS] THAPOOKUCH aJTIOMHHHUS DPa3/laraloT METOAOM KapOOHHM3allMU: Yepe3 pacTBOP
nporyckatoT (0apOOTHUPYIOT) TOIMOYHBIC Tas3bl, COACPXKAIIME YIVIEKUCIOTY. [ HMApOOKHCH
QIIOMUHUS OTACISAIOT OT 00pa30BaBIIETOCs MOcie KapOOHU3AIMKU PacTBOpPA COJbI HA BaKyyM —
bunbTpax M MOABEpraroT KajblMHALMU. PacTBop copl mocie KapOOHM3AIMK HAMpPaBIAIOT Ha
[IMXTOBKY U MOKPBIA TTOMOJT.

IToaAroToBKAa HCXOAHOM IUXTHI

CriekaHuio BCerja MpeaiecTByeT nepeaen MoAroTOBKH UCXOAHOM muxThl. [loaroroska
CBOJIUTCS K BBITIOJTHCHHIO OTICPAIIHIA:

1. npoGneHue ucxoaHou pyasl (OOKCUTA, U3BECTHSIK)

2. J03UPOBKA KOMIIOHEHTOB ITUXTHI

3. MOKpBHIil pa3moi

4. KOppPEKTUPOBKA IIUXTHI

Jlpobnenue B 3aBUCUMOCTH OT KpPYHNHOCTH, TBEPAOCTH U BJIAXKHOCTH BEIyT Ha
MOJIOTKOBBIX, IIIEKOBBIX U KOHYCHBIX JApoOuikax. Jlo kpynHoctu 35-40mMm.3aTeM C MOMOILBIO
nuTaTesnel, JIGHTOUHbIX BECOB U aBTOMaTHYECKHUX BECOBBIX J103aTOPOB MIPOU3BOJUTCS J103UPOBKA
KOMITOHEHTOB IIMXTHI AJs1 00€CHEeYeHHUs HY>KHOTO COOTHOILICHHMS KOMIIOHEHTOB B HCXOJHOU
muxTte. MOKpBhIM pa3Moi BEAyT B MHOTOKaMEPHBIX IApPOBBIX MEJIbHUIAX, KPYIMHOCTh ITOMOJIa 7-
10mm. TlonydeHHast mysbla JOKHA ObITh BiIakHOCTBIO 40-42%. IlomydyeHHas mocie pa3mosna
IyJblla TOAAeTCsl B KOPPEKIMOHHBbIE OacCeiHBI Al JOBEIACHHS 10 TpeOyeMoro cocTaBa.
[Tony4yennas mysbna TpeOyeMoro cocraBa XpaHUTCS B COOpHBIX OacceiiHax, OTKy/1a MoAaeTcs Ha
CIIEKaHUeE.

KonngyectBo BBOAMMOM COABI B IIUXTY, JOKHO OOECHEUnTh MpEeBpalleHue BCeX
nonyTopHbix OKHCI0BALO3 Fe:O3 m TiO2 B COOTBETCTBYIOIIME COENMHEHUs(AIIOMHUHAT,
beppuT, TUTAHAT HATPHS).

Ha mpaktuke comy 3amaloT M3 pacuera: OJHAa MOJEKYyJa COAbl Ha KaXAylo
MonekynyALOs u Fe:O3 ¢ 5%-bIM HM30BITKOM, MOKPHIBAIOIIMM PACXOJ COJbI Ha CBS3bIBAaHHE
TiO2 1 Bce MEXaHUUYECKHE MTOTEPH.

W3BecTHSAK J103UpyeTcs TaK, YTOObI BECh COZAEpIKALIMICSA B IIMXTE KPEMHE3EM CBS3aTh B
nByxKkanbiueBelid cunukaT 2Ca0- SiO2, KOTOPHIN SIBISETCS YCTOHYMBBIM COCIUHEHUEM IIPH
TeMIrepaTypHoM pexume criekanus (1150-1250°C).

Jlo3upoOBKa MIKXTHI:

- 1 monexyna Na;COs Ha 1 monekyiny ALOs

- 1 monexyna Na,COs Ha 1 monekynyFe O3

- 2 monekynbl CaCOj3 Ha 1monekyny SiOz.

[IuxTa qaHHOrO cocTaBa oOecreyMBaeT HauOOJee MOJHOE MpEeBpallleHue TJIMHO3EMa B
pacTBOpUMBIE COEAMHEHUS U HauTyylllee MOBECHNE IUXThI B IEUH.
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Cnexanue OOKCHTA ¢ COI0¥ M M3BECTHAKOM BO BPAIIAKOIIUXCS MeYyax

B npouiecce ciekanusi XUMUYECKHE peaKIMK IPOTEKAIOT B TBEpAOH (ase.

CnekaHve IIMXTHl — Ba)KHEHIIAs oOIepanuss B TEXHOJOTMYECKOM CXEME CyXOro
niesouHoro cmnoco6a. Ilpu ocymecTBiaeHHH 3TOi omepanuu HEOOXOIHWMO CO3/1aTh TaKue
yCIOBHS, KOTOpble  OJarompusTCTBOBaNM Obl 00pa30BaHMIO PACTBOPUMBIX COCAMHEHHI
QTIOMUHHUSL U B TOXE BpeMs CBOIWIM K MHUHHMYMY BO3MOXKHOCTHU Iepexofa B pacTBOp
KpeMHe3eMa, M MpPOTEKaHMs peakuui, BbI3pIBaomMX norepu AlO3 U menodn ¢ KpacHBIM
[IJIAKOM, 3TO TEMIEPATypHbI pEeXHUM CIEKaHWsS U TMPaBUIBHOCTh MOJOOPAaHHOCTH COCTaBa
MUXTHl. BakHO TakKe MOMY4YHUTH CHEK C (PU3UUYECKUMU U MHHEPAJOTHUYECKUMHU CBOHCTBAMH,
0JIaronpUATCTBYIOIIMMH €T0 BBILIEIAYUBAHUIO.

B cnekeanun ciokHON OOKCHTO-COAOBON-M3BECTKOBOM IIUXTHI YYAaCTBYIOT CIEIYIOIIHE
KOMIOHEHTHI:  ALQO3, NaxO(Na2CO0:3), Fe203S102,Ca0  (CaCO:s3),TiO2.  OcHOBHBIMU
COCTaBJIAIONIMMH CIHEKOB SBISIOTCS amoMuHaT HaTpuiNaxO -ALOs, depput natpusNaO -
Fe203, neyxkanbuneBbiii cunukaTt 2Ca0- SiO2, tutanateiNa20 TiO2 u CaO “TiOx.

Temnepatypa miaBiaeHus 3TUX COEAMHEHUN BbIIIE TEMIIEPATYPHI NIPOLIECCa CIIEKAHUS.

IlocsenoBaTeIbHOCT peakluil NPH CNEKAHUH OOKCHTO - COJOBOH — M3BECTKOBOM
IIMXTHI.

B nauane mnpomecca npu HarpeBanud 10 550°C  mpoucxomur 06e3BOKMBAHME
TUAPOOKUCEN aTIOMUHMS, BXOAIIUX B COCTaB OOKCHUTA.

Ipu Temneparype Bointe 700°C HauMHaeTCs peakiys MEkKTy OKUCHIO ATFOMUHMS U COLOM
(c obpazoBanmem amtomuHata HaTpwsiNaO AlbO3) U MeXIy OKHUCBIO Keje3a M comor (¢
oOpaszoBanueM (epputa HaTpus Na2O - Fe;03).

B mepBeiii MomMeHT mnpeobnamaeT peakuus oOpazoBaHus (eppuTa HATpHs, HO TIPH
nosbimeHun Temmneparypsl 10 900°C HaumHaeTcs o00pa3oBaHHME alIOMHHATA HATPUS B
pe3ynbTare MNpsSMOTO BBITECHEHHS OKHCHIO aTIOMUHHUS OKHCHU jKele3a U3 ¢eppuTta HaTpus,
OGpa30BaHHue aFOMUHATA HATpUs 3aKkaHuuBaeTcs npu 1150°C.

Ipu 800°C smepruuno mpoTekaeT Mexay SiO2 M cofoif ¢ oOpa3oBaHMEM CHIMKATa
HatpusaNa;O -SiQz, KoTopelii npu mnoBblmeHun Temmneparypbl Bbimel100°Ceerymaer  Bo
B3aMMOJICHCTBUE C M3BECHIKOM C 00pa3oBaHMEM JBYXKJblneBoro cuinkata2CaO -SiOs.

Ipu 1100°C naumnaercs peakius Mexay CaO um SiO2 B pesyibTate KOTOpOH IIpH
MOBBIIICHUH TEMIIEpaTypbl 00paszyercs nBykanbiueBbiid cunukar 2Ca0 +SiOz.

Oxuch TUTaHa Bcerjga MPHCYTCTBYeT B OOKCUTE, NMpPU B3aUMOJCHCTBUU C COJIOW U
W3BECTHIO TIPU BBICOKOW TemmepaType oOpasytorcs TutaHatbiNaxOQ TiO, u CaO TiO,,
CBS3bIBasl TPU CIEKAaHUM OOKCUTO — COJOBO—M3BECTKOBOM IIUXTHI COOTBETCTBYIOLICH
konuuectByNaO u CaO.

Cocras cneka

CocTaB crieka mojTyJaemslii mpu Temmneparype 1200°C:

- MetaamtomuHaT Hatpus Na,O +Al,O3

- metadepput Hatpus Na O « Fe,03

- nByKanbieBsiid cumkat 2Ca0 Si0;

-tuta”HateiNa20 -TiO; u CaO -TiO;

KonnuecTBeHHOE  COOTHOIIEHHME  MEXAY OCHOBHBIMH  COCTaBJISIONIMMM  CIIEKa
(amroMuHATOM W (EPPUTOM HATPUS M JIByXKaJbIIMEBBIM CHIIMKATOM) OIPENENSIETCS COCTaBOM
PUMEHSAEMOro OOKCHUTa U KOJIeOIeTCs U1l CIIEKOB, KOTOPbIE MOJIy4arOTCs:

- 50-60% NazO -ALO3

- 15-20% NazO - Fe203

- 25-30% 2CaO - SiO»

33



OTH XMMHYECKHE COCIUHEHUsS, 00pa30BaBIIMECS MPHU CICKAHUU HMEIOT TeMIIepaTypy
IUTABJICHUS BBIIIE TEMIIEpaTyphbl CIEKaHMs, OJHAKO CMECh JIBYXKaJIbLIUEBOTO CHJIMKAaTa W
depputa HaTpus coctaBa 43% 2CaO - SiOz + 57% NaO -+ Fe;03, Temmneparypa miiaBIeHUs
okorno 1200°,. HaspIBaeTCs crieKkooOpa3oBaTeNeM.

(CnexooOpa3zoBareneM Ha3bIBACTCS BEIIECTBO, TUIABSINASACS NPU TeMIIepaType CIEeKaHus,
IIPU OXJIAXKICHUU CIIauBaeT HEepacCIIaBJICHHbIE YaCTUIbl MEXaHUYECKU MPOYHBII CIIEK).

I[Ipu  Ttemmeparype cCIHeKaHHUs CIEKOOOpa3oBaTeNh pACIIIABISIETCS U MPOMUTHIBACT
OCTaJIbHYIO CIIEKOCTOMKYIO YaCTh IIUXTHI, COCTOSIIIYI0 B OCHOBHOM U3 aJlOMUHATa HATPHsL.

TexHOJIHIUsI CIeKAHUS.
HpI/IHI_II/IHI/IaJIBHaSI cxeMa HG‘-IHOI\/'I YCTaHOBKI/I IJId  CIICKAHUA FJII/IHOBGMOCO[[GP)KEIH.H/IX
muxT (puc.2).

B dbiMosyr0 5 -
mpyby ’ p onnueo
3 714 ’
7
Ha ,_.{_3 Ha sbiujenayusarue
npuzomosneHue 70

wuxmsl

Pucynok 2 - CxeMa ne4Hoi yCTaHOBKH JJIsl CLIEKaHUS TIIMHO3EMCOAEPKAIINX [IIHUXT:
1 - wmemanka; 2- ckpy006ep; 3- anekTpodunbTp; 4- LUKIOHBI, S5- MynbloBas (OpPCYHKa
(xoBmIeBOW Jm03aTop); 6- OapabaHHAs Tedb;, 7-XOJNOMWIBHHK; 8- OyHKep; 9- rpoxot; 10-
npobwuika; 11- meieBas kamepa

7 I J 7 J

i 1 | e

Pucynoxk 3 - bapabanHnas neus:
1-6apaban; 2- 3y0Jareiii BeHel, 3- OaHmaxu; 4- 3arpy309Has TOJIOBKA; 5- OMOPHBIC POJIUKH; 6-
dbyHIaMeHT; 7-TOIIUBHAS TOJIOBKA

s criekaHus WIMXTHI MPUMEHSIOTCS TpyOuaThle (O6apabaHHbBIE) BpallaroIIUecs MEYH
(puc.3), aHasorvyHbBle Ie4YaM KalbLMHALMKA THUAPOOKHCH amtoMuHus (anuHHOW 10 110M
JUaMeTpoMSM it OOKCUTOBOM MIMXTHI U 10 180M auameTpoM SM Ui He(heTMHOBON LIMXTHI),
HaKJIOH 110 ropu3oHTy 2-2,5°.

Jns medel ucnoib3yercss razoo0pasHoe, KMIKOE, TBEPIOE MbUIEYTOJbHOE TOIIUBO.
TBeproe mbUIEYTroIbHOE TOIUIMBO COJEPKUT 3HAUYUTEIBHOE KOJITUYECTBO 3016, B COCTaB KOTOPOH
BXOAMT TJIMHO3€M, KPEMHE3EeM M JIpyrHeé KOMIIOHEHThI, KOTOpble HEOOXOAMMO YUUTHIBATh IpHU
pacueTe IINXTHI.
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[Teunoii 6apaban 1Mo IJIMHE COCTOUT U3 S5-TU TEMIIEPATYPHBIX 30H.

[TepBas 30Ha — cymka. HaxomuTcst B BepXxHe# (X0101H0#) yactu OapabaHa, Temmeparypa
mmxthl 0120 10 300°C. B 5Toii 30He yaansercs U3 MuXThl Biara 10 6-10%.

Bropas 3oHa— mnogorpes.Temmeparypa mmxtsl 300-800°C, mpomcxomuT MOIHOE
yAaJieHUE BJIaTH U3 IIHUXTHI.

Tpeths 30Ha - KanbiuHALUA (paznoxenue). TemnepaTypa muxTtel or 800 10 1000°C. B
ATOM 30HE MPOUCXOIUT MOJHOE PA3TOKEHNE H3BECTHIKA.

Yerpepras 30Ha — criekaHue. MMeeT HamBhIcIIylo Temmeparypy mmxthl 1200-1250°C. B
ATOM 30HE 3aBEPIIAETCS MPOLIECC CTIEKaHUs U MONHOCThIO paznaraerca Na;COs. 3oHa HaxoauTCs
B IIpeiesiax OTHeBOro (hakena.

[Iaras 30Ha — oxJaxkaeHue. PacmonoxkeHa B caMoii HIXKHEH YacTu IeyHoro 6apabana, 3a
OTHEBHIM (haKeJIoM, TemIrepaTypa crieka cHinkaercst 1o 1000- 1100°C.

bapaGannble meun - OapabaH u3 JHCTOBOM craimu TommuHOW 20-70MM, H3HYTpH
(yTepoBaH OrHEYNMOPHBIM KHPIHYOM, yroj HakinoHa 6apabana 2-2,5°.CKopocTs BpaleHHs
Oapabana 1-206/mMuH.

HopmanbHblid criek mpeacTaBisieT co0Ol MaTepuan TEMHO-CEpOro I[BETa, BEIWYHHA
kycka 40-50mm.

[uxTa B meub NOCTyMaeT B BUAE MyJbIbl (¢ conepxkanueM 40-42% Biaru), noayyaemon
B pe3yJbTaTe MOKPOTO MOMOJIA IUXTHI B MIAPOBBIX MEIBHHUIIAX BMECTE C OOOPOTHBIM COJOBBIM
pactBopoM. [lomaua MOKpO# MUXTHI B TIeYh UCIOJIB3YIOT (POpcyHKH (puc.4), pacHbUIUBAIOIITNE
MyJBITY.

@dopcyHKa MpeacTaBisieT co00H TOPU3OHTAIBHYIO METAJUIMYecKylo TpyOy, KoTopas
OKaHYMBAETCS TOJIOBKOM C BHUHTOBBIM pacnbuiuTesnieM. K TIpOTHBOIMONIOXKHOMY  KOHILY
MPUCOEIMHEH IIUIAHT, MO0 KOTOpoMmy noja naasieHueMm 10-12atm momaercsa Mokpas muxTta. B
rojoBke (HOPCYHKH CTPYysS IIUXTHl MPHOOpETaeT BpallaTeIbHOE [BIKEHHUE U PACIBUISSICH,
BBITAIIKUBAETCS U3 coruia (oTBepctre 7-10MM) Ha paccTosiHEE 0KOJ0 10M.

Pucynok 4 - [TynbrnoBas hopcyHka

[Tpon3BOANTENBHOCTD MEYH CIIEKAHUS ONPEACISIOT (PAKTOPHI:

- TOJILLIMHA CJIOSl MaTepHualla B IIeUH;

- yucio o0opoToB Oapabana neuu (1-206/MuH);

- BJIQYKHOCTD IIUXTHI;

- XUMMYECKHUH COCTaB IIHUXTBHI.

OTxopsue ras3pl

I[Ipu HOpMaJIBHOM paboTe TEMIIEPATypa OTXOAAMIMX ra30B B 6opose neunl80-200°C.
CocraB razoB HOpMaJIbHO PaOOTAIOIICH MeUn:
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- konmuectBo CO u O2 He gomxHo npesbimath 0,4-0,6%

- CO2 nomxHO OBITH B mpenenax 25-27%.

I"a3e1, BeIXOAMAIIME W3 TEUH, COACPXKAT OOJBIIOE KOJIMYECTBO MBUIH, IS YJIABIHBAHUS
IBUTM Ta3bl MPOXOJAT Yepe3 YCTAHOBKY MbLICYJABIMBAHUs. YCTAaHOBKA COCTOUT W3 INbUICBON
KaMephbl, [UKJIOHOB, 3JIEKTPOPUILTPOB U MOKPBIX CKpyO0OepoB. IIbuth, yIOBIECHHAS B MBLIEBBIX
KaMmepax, IIUKJIOHAaX, AIEeKTpopMIbTpax, Bo3Bpalaercs B neub crekanus. [Ibuib u3 ckpy06epoB
B BUJIC MYJBITBI BO3BPAIACTCS B OT/IEJICHHIE MOArOTOBKY MUXTHI. [IbuieBbIHOC W3 OapabaHHBIX
neyert cocrabisieT 30-40% OT Macchl CyXOW IIUXTBHI.

Oxnaxxaenue  cmekoB M3 meunoro  OapabaHa  cmek — cchlmaercss B
XOJIOAMIbHUK(OapaOaHHbIN), MPOABUTASICH TO KOTOPOMY OH OXJIQXKIACTCS JABHKYIIEMCS
HABCTPEUy BO3JAYXOM U OpPOIICHHEM Hapy>KHOW MOBEPXHOCTH XOJIOAWIBLHUKA BOJOW, 10 60-
70°C.

OxJaXIeHHBI CIEeK TOoJaeTcs Ha APOOUIIKY, pabOTalollyl0 B 3aMKHYTOM ITHKJE C
rpoxotoM. Pa3zmep crieka mociie apo0ieHus S-8mm.

Brlle1aunBaHue crexka

JInst u3BNEYEHUsl allOMUHATa HATPUS B PAacTBOP CIEK MOABEPraeTcs BbIIIEIAUYUBAHUIO,
BOJIOM, COZIOBBIM PacTBOPOM, CIIaObIM aJIFOMUHATHBIM PACTBOPOM.

['maBHBIE COCTaBIISIIOLINE CIIEKA:

- amomuHaT HaTpusa Naz0 ‘AL O3

- bepput Hatpus NazO - Fe203

- nByKanbiueBblid cuiukat 2Ca0 - SiO»

- TutaHaT Hatpusau canblusd Na20 -T10;, CaO -TiO:

BaxHOl XapaKTEpUCTUKOW CIIEKOB SIBIISIETCS MOPUCTOCTHh (OTHOIICHHE O0BeMa IMOp K
obmiemy 00beMy crieka) u ToJKHa cocTaBisiTh 10-20%.

BrlmenaunBanue Be1eTCs B HOJOTPETHIX KapOOHATO-IIIEIOUHBIX PAaCTBOPAX.

IloBenenue crnexka Npu BbIlleIa4MBAHUM.
Antomunam nampus BeICTpO pacTBOpSIETCSl B TOpsiueii Bojie M pacTBOpax C MOHMKEHUEM

TEMIIEpaTypPbl PACTBOPUMOCTH CHUKAETCSI.
Na;O -ALO3 + 4H,0 = 2 NaAl (OH)4
@eppum nampus 11pu CONPUKOCHOBEHUH C BOAOM TMIAPOJIM3YETCA,  BBIJIEIAS B OCATOK

OKHCH XKelle3a U 00pa3yst €AKYIO IIeJI0Yb, KOTOpas MOBBIMIACT Ok PACTBOPA, MOBBINIAS CTOMKOCTh
AIIOMUHATHBIX PACTBOPOB I1OCJIE BhIIIETAIINBAHUS:

Na;O - Fe;03 + H20 = Fe;03+ 2 NaOH

IIpouecc TUIpOJU3a MPOTEKAaeT MEMJIEHHEE, YEM pacTBOPEHUE AJIIOMHHATOB.
HHTeHCHBHOCTD pa3nokeHus: (eppuTa HaTpUsi BO3pACTaeT C MOBBIICHHEM TemmepaTypsl. Ilox
BJIMSHUEM UHUCTOW BOABI ATOT MPOIECC MPOTEKAET HHTEHCHUBHEE, YeM TIOJ JeWCTBUEM
AJIIOMHUHATHOT'O PacTBOpA.

Leykanvyuesnviii cunuxam B Bojae oOpa3yeT HepacTBOPUMBIE COETMHEHMS

OJTHOKAJIBIIEBBII CHIMKAT THIPOOKHUCH KaJbLIUsA:
2CaO0 - SiO; +2 H20 = CaO - SiO; - H,0|] + Ca(OH): |
Paznaraercs B IIENIOYHBIX M KapOOHATHBIX PacTBOpax C OOpa30BaHMEM PACTBOPUMOIO

CUJIMKaTa HaTpus:
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2Ca0 - Si0; +2 NaOH + H,0 = 2Ca(OH); + Na,SiO;
2Ca0 - Si0; +2 Na,COs+ H,0 = 2Ca CO; + Na; SiO3 +2 NaOH

OO6pa3yrouuiics CHIIMKAT HATPUSL W TUIPOKCHU KAJIBIHS BCTYMAIOT BO B3aUMOJICHCTBUE
C ATIOMHUHATOM HaTpHs, 00pa3ys MajgopacTBopumbieruapoantomocunukatel(l’ACH)

2Na;SiO3; +2 NaAl (OH)4 = NaO - ALLO3- 25102 2H20 | +4NaOH
TpexKalbLUEBBIMTHIPOATIOMUHAT

3Ca(OH): + 2NaAl (OH)4 =3CaO0 - Al,O3° 6H,0| +2NaOH
TpexkanblMEeBBIUTUAPOAUTIOMOCHUITUKAT

3CaO0 - ALO3 6H20 + Na;SiO3 = 3Ca0 - ALO3- SiO2* 4H:0| +2NaOH + H20

Tumanam nampusa u karvyus NaO ‘T102,Ca0 -TiO: npu BbllIeIaYMBaHUMU CIIEKA HE

pacTBoOpsieTCsl.

[Ipn BblmIENaUMBaHUM CIEKa B PAacTBOP MEPEXOAUT TIJIABHBIM O0pa3oM alIIOMHHAT
HatpusNaAl (OH)s. Hapsiny ¢ HHM pacTBOpsieTCs M HEKOTOPOE KOJMYECTBO KpPEMHE3eMma,
HMCTOYHUKOM €ro CiayXuT cwinkar Hatpusd Na;O: SiOQz. B pacTtBope mosiBigeTcsi HEKOTOpPOE
KOJIMYECTBO CBOOOTHOM IIENI0UH, KOTOpasl MoxydaeTcs OT TuApon3a peppura HaTpus.

[Tocne BhINIETAUMBAHUS CIIEKA OCTACTCS TBEPIbIA HEPACTBOPHMBIM OCTATOK- KPACHBIN
[U1aM, KOTOPbIN cOCTOUT U3 KoMIoHEeHTOB: 2Ca0 + Si0z, Na;O -Al,O3 -2Si0; - 2H,0, CaCOs,
Fe;03, Na;O ‘T10,, CaO ‘TiO;,3Ca0 - Al,O3* 6H,0,3Ca0 - Al,O3- SiO,* 4H,O

Ha BeImeraunBanme crieka BIHUSIOT (PaKTOPHI:

- TOHHMHA [TOMOJIa;

- KOHIICHTPAIHS COJOBBIX PACTBOPOB MPUMEHICMBIX IPH BBINIEITAYNBAHUY;

- KayCTUYECKOE OTHOIICHHUE MOJTy4YaeMbIX aJFOMHHATHBIX PACTBOPOB;

- TEeMITeparTypa;

- BpeMsl BBIIICITAYNBAHHUS;

- THII aNIapaTypsbl.

TexHo10THS BBIIIEJIAYNBAHNSA CIEKA.

B 3aBo/iCKHX YCIIOBUSX BBILIETAYUBAHUE MOKHO ITPOBOJIUTH:
- IepEeMEIINBaHIEM ITyJIBIIBI;

- ¢ dYy3MOHHBIM METOJIOM WIJIM IPOTOYHBIM;

- B TpyOUaTHIX BBIIIEIAYNBATEISAX.

Buuwenauusanue nepemewusanuem 1o Hambosee crapbiii crmocod. OH HCMOIB3yeTCs

JUTSL BBIIICTIAYMBAHHS CIIEKOB, TaK W JUIA BBINICIIAYUBAHUSA THIPAPTHIUTOBBIX OOKCHTOB TpH
aTMOC(EepHOM JaBlicHHH. B KauecTBe OCHOBHOTO ammapara MCIOJIb3yeTCsl Yaj ¢ MPOIEIICPHOM
Meranako, nenarorieit 80-100 00/mMuH.
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B uan momaercst pa3mMoJIOTBIA B MEJIbHUIIE CIIEK M MPOMBIBHBIE BOJIbI OT IPOMBIBKH
KpacHOTO IIJIaKa, CMEMIAHHBIE C HEKOTOPHIM KOJMYECTBOM COJOBOTO pacTBopa maisi Oosee
IOJIHOTO W3BJIeYeHUs TiMHOo3eMa. CBoOojHas enkass MENOYb, IS IOJYyYEHHUS CTOMKHX
QTIOMUHATHBIX ~ PAcTBOPOB, 0Opa3yeTrcss TNpHU  BBIMIETAYMBAHUM TPU  B3aUMOJCHCTBUU
JBYKQJIBLINEBOT'O CHJIMKATa C COJ0M MO PEaKLUHU:

2Ca0 - SiO; +2 Na;COs + H,0 = 2CaCOs + NazSiOs + 2NaOH

Ho riaBHEIM 06pa3oM Iea04b 06pasyercs OT TUAPOIM3a (eppUTa HATPUS:
NaO : Fe; 03 + H,0 = Fe; O3 + 2 NaOH

Bhlenaunpanue BeAyT IpH Temmeparype pactsopa 75-80°C, HempepblBHO B 4aHax
PacIoIoKEHHBIX KaCKaIHO, TOCIIeI0BATENILHO ONH 3a JPYTHM.

MonoTslii criek NMoAaeTcsl B YaH CBEPXY IIHEKOBBIM nuTaresneM. [lynbna u3 mocieaHero
YaHa UJIET Ha CTYILEHUE U IPOMBIBKY B CUCTEMY CTYCTHTEIEH.

Kpenkuil anmoMHHATHBII pacTBOp IMOCHE CTYLIEHHs MOCTyHaeT Ha OOECKpeMHHUBaHHE,
KpacHBIN 111aM MPOW psili IPOMBIBaTeNIel HalpaBiseTcs B 0TBajJ. B XBOCTOBOI MpoMbIBaTElNb
KpPacHOro IuiamMa IOCTYNAaeT ropsvas BoJa, K NMPOMBIBHBIM BOJaM, BBIXOJSIIUM M3 BTOPOTO
OpOMBIBATENs, JTOOABIAIOT COJOBBI pacTBOp, M TMOJYYCHHYIO CMECh HAIpaBIsAIOT Ha
BBIII[EJIAYMBAHNE HOBOW TOPIMH CIICKa.

BrimenaunBanue  crieka NEepEeMEIIMBAaHNEM MOXHO TPOU3BOAWTH B IIAPOBBIX
MEJIBHUIIAX, a CTYIEHHE MPOBOIUTH B (PUIBTPAX- CTYCTHTENSX, COUETAIOIUEe (UIbTPALMIO U
OOBIKHOBEHHOE YIUIOTHEHHE.

Bouyenauusanue oug@ysuonnvim memodom. [puniun nuddy3noHHOTO METOAa COCTOUT

B MPOCAYMBAHUU PACTBOPHUTENS depe3 Cloi ApoOseHHOro creka. PacTBopuTelnb, MoaaBaeMbli
O]l HEKOTOPBIM JaBJICHHEM, OMBIBAET YAaCTHIbI crekan AuGPyHAupys BHYTPH HUX,
BBIIIENIAYMBACT AIOMUHAT HAaTpus. [Ipu 3TOM MeToze BhIIENauuBaHUS MOXKET OBITh PUMEHEH
KpynHbId  Matepuan (5-8mm), obOnamaromuii  gocratouHoil mopuctocthio  (40-45%), HO
COJep KA BO3MOXXHO MEHBIIIEE KOJMYECTBO IBUIM BO H30€XKaHWE 3alloJIHEHUS TOop U
KaHAJIBLIEB B YACTHIIAX CIIEKa.

Anmapatr  Juid  BBIIIEJAYMBAHUS ~ CIEKa  IPOTOYHBIM  METOAOM  Ha3bIBaeTcs
nuddyszop(puc.5). Tlpencrapnser cobol MUIMHAPUYECKUN KEIC3HBI pe3epByap ¢ BEPXHUM
JTHUILEM KOHUYECKOH (opMBI.

B HmxHel yacTu uMeeTcs J0XKHOE OTKUAHOE JIHO, Yepe3 KOTOPOE BBITPY)KAETCs IIIaM.
PacTBOop momaercst uepe3 maTpyOOK, pacrloNOXEHHBIH B HIDKHEM JIHUILE, a BBIXOIUT uepes3
natpyOoK B ropsioBuHe BepxHero auumia. Auddysopsl coennHeHs! Tpydamu nocieaoBaTeIbHO B
3aMKHYTYIO OaTapero.

B mepBrIil (xBOCTOBO#) Auddy30p MOJAIOT BOAY WM CIIAOBI pacTBOp COJBI, PO
BCI0 OaTapero, MpeBpallaeTcs B KPENKUI aJlIOMHUHATHBIM PAacTBOP M BBIXOAUT M3 T'OJIOBHOIO
muddys3opa. Hanbonee mosHO BBIMIEIOUCHHBIN CIIEK HAaXOJUTCS B XBOCTOBOM muddysope, a
CBEXXUH B TOJIOBHOM.
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Pucynok 5 - Iuddy3op 1is BeIIeTaunBaHUs CIIEKa:
l-kopmyc; 2- 3arpy304HbIi JIOK; 3- pa3rpy304HbIN JIIOK; 4 - KpbIIIKa 3arpy304HOrO JItOKa;S-
KpBIIIKAa pa3rpy304HOrO JIIOKA; 6- TUAPABIMYECKOE MNPMKMMHOE YCTPOMCTBO; 7- peleTka
OTKHJIHOM KPBIIIKY; 8-pe3UHOBAs MPOKIAIKA.

Juddy3op ¢ BBIIETOYCHHBIM CHEKOM MEPUOJUUECKU OTKIIIOYAIOT, a B JPYTOM KOHIIE
06araper BMECTO HEro BKJIIOYAIOT JU(PQPY30p cO CBEKEM CHEKOM. 3a MEpUOoJ MOJHOro 000poTa
(umkina) kaxapii qudy3op ObIBaeT OAUH Pa3 rOJIOBHBIM.

OO6b1yHO B Oarapee U3 aBeHaAnatu AUQPGY30pOB IEBATH HAXOAATCS B pabOTe, OJAMH O
3arpy3Koii, OJIMH 1O/ BEITPY3KOH M OJIMH B 3arace s IePHOAMYECKOr0 OCMOTPa U PEMOHTA.

Kaxnpnii nuddy3op uMeeT Tpu BEHTWIISA: JJIs TOIBO/IA BOJBI, JUIS TIEpelayd pacTBOpa B
caenyromuii tuddy3op, A7 epeaadn pacTBopa B COOpHBIN Oak.

IIpu Takoi cxeme BbILIETAYNBAHUS CIIEKa JOMOJHUTEIbHAS MPOMBIBKA KPACHOTO IIIJIaMa
HE HYXKHa.

[Monmyuennsiit kpenkuit pactBop ( 280r/n AlkO3 u 238r/1 Na;0, ax=1,4) B ocBeTIeHUN
HE HYX/JaeTcs, T.K. CJIOW CIleKa SBISETCS CBOEro poja (MIBTPOM; MPUCYTCTBYIOIIAS B HEM
B3BEChH IIIJITaMa HEBEJIMKA M OCAKIAETCS PU 00ECKPEMHUBAHUH.
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Temneparypa BoAbl, HocTynarom@as B xBocToBoii mudpdysop, 95°C. Peaxuus
pacTBOpEHUs allOMUHATa HATPUS K30TepMHUUYECKasi, BO M30exaHHE NeperpeBa pacTBoOp IO IIyTH
ot ogHOTO AUdPy30pa K APYromMy MPOXOIUT Yepe3 XOJIOAHIHLHUK.

Temrmeparypa Kpernkoro alloOMUHATHOTO PacTBOpa MPH BBIXOJIE M3 ToIOBHOTO auddy3opa
100-105°C, ob6mas MPOJOJKUATENIBHOCTh BblllenaunBaHus cneka 200MuH, uzsinedenue Al,Os u
Na;O - 90%.

barapero u3 10-12 muddy30poB co CIOKHOM KOMMYHHUKAIIHEH MOXKHO 3aMEHUTH OJTHHM
mudGdy30poM ¢ HENPEPHIBHOW 3arpy3koil creka (CBepxy) U pasrpy3koil mmama (CHH3Y), ¢
HETIPEPHIBHOM TO/a4yell BOIBI ISl BBIIICTAYMBAHUS (CHH3Y) M CJIMBAa KOHLIEHTPHPOBAHHOTO
ATFOMHUHATHOTO pacTBOpa (CBEpXy) puc.6.
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Pucynoxk 6 - [IpuniunuanbHasi cxemMa BepTUKATbHOTOBBIIIEIaunBaTeNs:
1 - Koprryc; 2- CEKTOPHBIN pa3rpysKaTenbceneka; 3- OyHKep creka; 4- mubdep

IIpomounvlii __nepkorayuonHbligblujerauueamen __aenmouyrno2o _muna (puc.7) OH
no3BoJsieT MOBBICUTH u3BiedueHHe AlLQO3; m NaOus crneka M JOCTUTHYTh BBICOKOU
IIPOU3BOAUTEIIBHOCTH.
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Pucynok 7 - Cxema JIeHTOYHOTONEPKOJISIIMOHHOTOBBIIIEIauMBATES:
1 - OyHKep IS crieka; 2- MUTATENb ; 3- MEepKoIsATOp;4- Bam, 5- memb; C- crnek; KP —
kpenkuii pactBop; BIII- Boma mnwramosas; II-I, II-ILII-III- mepasi, BTOpas,TpeTbs
npomMBoibl; - nutam

[lepkosALMOHHBIN anmapaT COCTOUT U3 LEMHOIO TPaHCIOPTEpad ¢ yCTaHOBJIICHHBIMH Ha
HeM KoHTelHepamu (mepkoisrtop)3. KoureitHep pazneneH IIEPEropoiKaMu Ha  psif
BEPTUKAJIBHBIX OTCEKOB. B oTcekax Ha paccrossHuu 200-250MM OT AHMINA YKpEIUIEHA CheMHas
1IeJIEBUHAS CETKA C pa3MepaMH Lenu 3MM. B oaceTouHoM npocTpaHCTBE OTCEKU KOHTEHEpa
COO0LIAI0TCSA U UMEIOT BBIXOJI Ul pacTBOpA.

3arpy3ka IpoOJIEeHOTO ClieKa B KOHTEHHEPa OCYIIECTBISETCS CEKIIMOHHBIMH TUTATEISIMU
2 w3 Oynkepa 1. Crnoii cmexka Im. CkopocTh KoHTeWHepa mocturaeT g0 0,22M/MuH.
[TpousBoautensHOCTh Nocturaet 10 100t B yac.

PacTBOpBI B IEpKOJIATOPBI MOAAIOTCA HACOCAMHU 10 CHUCTEME TPyOOIpPOBOJOB. Ammapar
pa3out Ha 8-9 30H. B mepByio OT pa3rpy304HOro KOHIa anmnapara 30Hy MOAaeTcs ropsyas Boja,
a M3 IMOCJIEIHEH, TOJIOBHOM 30HBI BBIXOJUT PAacTBOP allfOMHMHATa HaTpus. Pasrpyxkaercs nuiam
IpY OTPOKHJIBIBAHNY KOHTEHHEpa B MOMEHT Iepexoa ero ¢ paboueil BeTBH Ha xojocTyro. Jls
IIPOMBIBKU CETKH IIOCJIE pa3rpy3Ku KOHTEHHepa MoJ annapar NogaeTcsl BOAa MO/ JaBICHUEM 8-
12atm. Ilpoiing yepes cinoi BBILIEIOYEHHOIO CIEKa, cIadblil allOMUHATHBIA PacTBOP HACOCAMHU
MOJIaeTCs B CIEAYIOIIYIO 30HY U T.J. B mpearonoBHyto 30Hy BBOJUTCS COJOIIETIOYHON pacTBOp,
JUIS TIOJTyYE€HHS HY’)KHOTO KayCTHYECKOTO MOYJIS.

ITpOMBITBIN 1II1aM U3 IPUsAMKA IIEPEKaYMBACTCS Ha IUIAMOBOE TOJIE.

OnHUM U3 OCHOBHBIX YCJIOBUN HOpMaJIbHOW pabOThl NEPKOISALIMOHHOTOBBIIIEIaunBaTENs
ABJIIETCS. PABHOMEPHOE pacIpelelIeHue CleKa II0 BbICOTE 3allOJIHEHUS KOHTEWHepa U
PaBHOMEpHBIM TpaHyJIOMETPUYECKUN cocTaB creka. Hamuume wenkoil ¢pakiuuu B CHeke
IPENATCTBYET PABHOMEPHOMY ITPOXOKIECHHUIO paCTBOPA IO CEYEHUIO BBILIEIAUYNBATEIS.

41



Tpyouamsie sviwerauusamenu (puc.8, 9) B HHUX OCYIIECTBISETCS HENPEPHIBHOE

BBILIETIAYMBAHUE KyCKOBOrocneka. [IpuHuumn neiicTBus npOTUBOTOYHBIN.

Pucynok 8 - TpyOuatsblii BbllienaunBaTeb

AnmapaT npezicTaBisieT Bpamarouuiics Oapaban amuHHON 0 60M, nuamerpom 3-5M,
yIJI0M HakJIoHa 5% 1o OTHOWIEHHIO K JunHEe. CIeK MmepeMeIiaeTcsi CHU3y BBepX, a 00OPOTHBIH
pacTBOp U BOJa MOCTYNAIOT B CPETHIOIO U BEPXHIOIO YyacTu OapabaHa,cTeKast BHU3.
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Pucynok 9 - TpyOuartsblii BbllIeIaUMBaTENb!
1 - Bpamaronuiicst 6apaban; 2- BUHTOBAs CIIUPaJIb; 3- CIIEKOBas TeUKa; 4- 3arpy304Has rojioBKa;
5-KOJIbIIEBOW TOJIOYHBIN 3JIeBaTop; 6- 3yOuaToe Koseco; 7- ko, 8- menbHHIA; PO- pacTBOp
obopoTtHbIit; BI'- Boga ropsigasi.

HaBcrpeuy crneky nBmkeTcsi 000OpOTHBIA pacTBOp, BBINIEIAYUBAsi U3 CIIEKa AIFOMHHAT
HaTpHs, a BOJA IPOMBIBACT IIIJIaM, BBITPYKaeMbIi YEPE3 BEPXHIOIO YaCTh BBIIIECIAYNBATEIIS.

Criek, a 3aTeM LUIaM MEepEMEILAIOTCI U3 HIDKHEW 4acTu TpyOuaToro BbIIIENadUBaTENs B
BEPXHIOKO CIUpajib, NMPUBAPECHHYIO K BHYTPCHHEW IMOBEpXHOCTH OapabaHa, TpH MEIJICHHOM
BpAIlICHUN BHINIEIAYMBATENSA. B BUTKaX CIUpaiyd MperyCMOTPEHBI MPOPE3N ISl TIepETeKaHUs
pactBopa, muddyHaHpylomEero dYepe3 BCH Toamly creka. K Hemocrtatkam  TpyOdaThIX
BBIIIEJIAYMBATENICH OTHOCHTCS COJICP)KAHHE 3HAYUTEIHLHOTO KOJIMYECTBA B3BEIICHHBIX TBEPIBIX
YacTUI] B CJIHMBE aJIOMHUHATHOTO pAacTBOpa, TaKOW pacTBOpP HEOOXOJUMO IMOJBEPraTh
¢unpTpanuu. B cuity aToro, crek JoKeH coaepikaTh MUHUMYM TOHKOM (ppakiiu.

OO0eckpeMHNBaHUE ATIOMUHATHBIX PACTBOPOB
Cywnocms _obeckpemHnusanus. B pesynpraTe 3TOM onepanuy U3 KOHLIEHTPUPOBAHHOTO

QIIOMUHATHOTO PAacTBOpa yJaJsieTcsi OOJbIIast 4acTh KpeMHe3eMa, TIePemIenero B pacTBOp Mpu
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BBIIIIEJIAYMBAHUN. AJIOMUHATHBIA PAcTBOP,HANpPABISIEMbId HAa KapOOHU3AIMIONIS TONyYeHUs
BBICOKOKaY€CTBEHHOI'O TJIMHO3EMa, JIOJKEH UMETh KpeMHeBoe oTHolieHue (f= Al,Os/ SiO2) He
ke 1000.

AIOMHHATHBIA PAacTBOP TOCJIE BBINIEIAYMBAHUS 3HAYUTEIIBHO 3arpsi3HEH KPEMHE3EMOM
¢ xonneHtpanueit 80-150r/nAl,O3 wumeer HH3KHI KpeMmHHEBBI Momyiab 20-50, 4Tro He
MO3BOJIAET NOJYYUTh TPEOYEMBIil 10 XUMHUYECKOMY COCTaBY TJIMHO3EM.

ObeckpeMHUBaHHUE 3aKIIOYAaeTCd B CBA3BIBAHUM PACTBOPEHHOTO B ATIOMHUHATHOM
pacTBope KpeMHe3eMa B HepacTBOPUMbBIEC COSAMHEHUS U UX OcaXKAeHHe. [JOCTUTHYTh 3TO MOXKHO
JIBYMS Iy TSIMU:

[TepBeIii — MPOJOIKUTENFHOE HATPEBAHNE ATFOMHHATHOTO PACTBOPA, CIIOCOOCTBYIOMIETO
pocTy KpucTauioB ruapoamtoMocunukara Harpus (Na,O -ALOs; -2Si0; - 2H»0),
oOpasyromierocst nipu B3aumojeicTeuu NaxSiOsz u NaAl(OH)4. OOpasyromuecss KpUCTAILIBI
TUAPOATIOMOCHIIMKATa HATPUS C TEYEHHEM BPEMEHHU BBINAJAIOT B 0caAoK(Oenblil muam). 3ToT
MPOIECC YCKOPSIETCS B MPUCYTCTBUU HEKOTOPOTro KoJinuecTBa KpacHoro muiama wiau ['ACH,
YaCTHIIBI KOTOPOTO CIIyXaT LEHTPAMH KPUCTAITU3ALUU THIPOATIOMOCUIIMKATA HATPUSI.

Bropoii— HarpeBaHue amOMHUHATHOTO pacTBOpa BMecTe ¢ wu3BecThio. OOpasyercs
MajopacTBOpUMBIM rugpoamomocunukar kainbius (3Ca0 + ALOs3: SiOz 4H>0),Beinagaroniuii B
0CaJIOK, M 00pa3yeTcs TaK Ha3bIBaGMBbIi OEJIbIi IIIaM.

Texnonocusi obeckpemuusanus. OOECKpeMHUBAaHHE BEAyT B JBe craauu. Ha mepBoit

cTaauu oOecKpeMHHBaHHE BeIyT B Oarapee IOCIEA0BAaTENIbHO COEAUHEHHBIX aBTOKJIABOB,
CHaOEHHBIX MAPOBBIMK 3MEEBHKAMH U Mellankamu Tpu TemmnepaType >140°C. IIporece BeayT
HernpepbiBHO 34ac. be3 no06aBku m3Bectu npu 3,2-3,5atMm. B kadecTBe 3aTpaBKU HCIIOIB3YETCS
kpacHsiii nutam win ['’ACH.

[Tonyuennsiii pactBop uMeer kpemHueBbli Monyib 300-400. Ha mepBoil cragum
KpeMHe3eM otaensiercs B Bue ruapoattomocunukara (CACH) NazO - AL O3 2Si02-2H,0.

Jlia nonydeHus pactBopa ¢ KpeMHEBbIM Moayiem 1000 ciyxuT BTOpas craigus, B
pacTBOp BBOIUTCS M3BECTb, 00pa3yeTcsi MalOpaCTBOPUMBIM  THAPOATIOMOCHIMKAT KaJIbIIHS
(3Ca0O -ALO; -SiO; - 4H;0), BeImajgarolmMii B 0CagoK, BTOpas CTaaus IPOU3BOJIUTCS B
Memankax 1pu Temneparype ~100°C B Teuenue 1-3uac.

B mmame mociie BTopoi cramuu obecKkpeMHUBaHUS coiepxkutcs 10 26% ALQOs. dns
yMeHbIeHus conepxanus Al,O3 B nmutaMe ucmosib3yeTcs: cojoBasi oopadbotka. [Ipu s3Tom okcua
ATIOMUHHUS U3 1IJIamMa MEPEXOANT B PACTBOP, OAHOBPEMEHHO MPOUCXOANUT KayCTU(DHUKALIUS COJIBI.

3CaO0 -ALOs3 -SiO; - 4H;0 + 3Na;CO; +2H,0 =3 CaCOs+ Na;SiO; + 2NaAl (OH)4+
2NaOH

[Tomy4yeHHBII pacTBOP HMCTOIB3YETCS IS BHIIIEIAYMBAHUS CIIEKA, a IIIJIaM COACp KaIIHi
1m0 85% CaCOs, uzer B OTAENEHUE NPUTOTOBICHMS IIHUXTHl WIM HAa BTOPYIO CTaJUIO
00EeCKpEeMHUBAaHNS BMECTO H3BECTH..

KapOonu3zauusi aJJIOMMHATHBIX PACTBOPOB

KapOonuzanuus 3T0 OJUH U3 METOJOB pa3iOoKEHUs aJIOMUHATHOTO PacTBOpA C LEIBIO
BBIJIEJICHUS TUAPOOKHUCH antoMuHMs. [Ipu kapOoHU3aluy NOIy4YaeTcsl TUAPOOKUCH AIOMUHMS U
pacTBOpP COJIbl, KOTOPBIN UCIOJIb3YEeTCsI KAk 0OOPOTHBIM pacTBOP.
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IIpu xapOoOHM3aLUHU ATIOMMHATHBI pacTBOp 00padaThIBAIOT YIJIEKUCIOTONH (OOBIYHO
TONOYHbIE Ta3, coaepxkane CO2, ra3sl neuelt crekanus, coaepxkamue 12-14% CO»). Ipomecc
MPOTEKAET B JABE CTAHH.

[lepBast cramus — HeWTpaiM3alus TMPUCYTCTBYIOIIEH B pacTBOpe CBOOOIHON eaKOi
HIeJI0YX C 00pa30BaHUEM COJIbI

2NaOH + CO; = Na;COs + H,0

Bropast cragus- BeiaeneHrne THIPOOKUCH ATIOMUHMS 32 CUET PA3JI0KEHHSI aTFOMUHATHOTO
pacTBopa Orarogaps pe3koMy CHUKEHHIO €T0 KayCTUYECKOTO OTHOIICHUS
NaAl(OH)«< Al(OH)3 + NaOH

OO6pa3yromasics ~ enkas IIeJI0Yh Cpa3y CBSA3BIBACTCS B COAY C IMOCTYMAromiei
YI‘JIGKI/IC.HOTOf/'I, " CO34ar0TCA yCJIOBI/IH JJIA naaneﬁmero paSHO)KCHI/I}I AJITFOMUHATHOTI'O paCTBopa.

Posnb yrinekuciaoTsl 3akiIto4aeTcsl B HEUTpalU3alul €KOW MIEJI0YU M CO3/1aHus YCIIOBHIA,
JUTSL pa3JIOKEHUs aJJIOMUHATHOTO PAaCTBOPA.

Bauanue pasnuunvix pakmopos na kapbonuzayuro

Ha xapOonHu3amuio amiOMUHATHBIX pacTBOPOB, T.€. Ha TEUYEHHWE CAMOIo Ipolecca U
TJIABHBIM 00pa30MHA KaueCTBO TUIpaTa OKUCH ATFOMUHUS BIUSIOT (aKTOPHI:

- TeMIIepaTypHbIE YCIOBHUS;

- IepEeMEIIUBaHHUE;

- IPOJOIKUTENBHOCTD (CKOPOCTh KAPOOHU3AIUN);

- cTeneHb (TTyOnHa) pa3ioKeHus: pacTBoOpa.

B npombIUIEHHBIX YCHIOBHUAX OTH (AKTOPbl JOJKHBI COYETAaThCS TakK, YTOOBI
MOJIYYEHHBIM TUAPAT OKUCU ATIOMUHHUS COAEPKal MUHUMYM MpPUMECEH KpeMHe3eMa U IIeJIOUH,
a KPYITHOCTh KPUCTAJUIOB €T0 ObLlIa TAKOW, YTOOBI THIIPATHAS ITyJIbIIa XOPOIIO (PHIBTPOBAIACH.

TemnepaTypHble yCA0BHS BIHUSIOT Ha (PU3HUECKHUE CBOMCTBA BBIACTISAEMOM THAPOOKHCH.
Kap6ouusamuio seayT npu 80-90°C.

C MOHMXEHHEM TeMIEepaTypbl BO3PACTAET KOJIUYECTBO METKUX (PAKIUI THAPOOKHUCH.
Heob6xonumas Temrneparypa 1OCTUTAETCS:

- XOpoIlel TeTION30IIsALMeH anmnapaTypsl (KapOOHU3aTOPOB);

- TETJIOM, BHOCUMBIM C Tra3amu.

Coaep:xkanue CO; B OUHIICHHBIX TOMOYHBIX Ta3ax kojebnercs 12-14%. Uem Bbie ux
KOHIIGHTpAIMs, TEM HIKE MX PACXO0J, MEHBIIE TePSAETCA TEeIUla ¢ OTXOMAIIMMH Ta3aMU, BBIIIE
MPOU3BOJUTENLHOCTh KapOoHM3aTopa. B CBs3M C yMEHbIIEHHEM AHCIEPCHOTO COCTaBa
TUAPOKCHIA B KOHIIE TTPOIIecca CKOPOCTh Ta3allii K KOHILY MpoIecca JI0JKHA ObITh CHIDKEHA. B
MPOMBIIIICHHBIX YCIOBUAX MPOJIOJKUTENBHOCTh KapOOHHU3aIuu 6-8uac.

IlepememmBanue pacTBOPOB MpH KapOOHM3AIMK CYIIECTBEHHO BIHMSET Ha POCT
KPUCTAIIJIOB U COZEpKAHHE LIEIOYH B THAPOOKHCH.

Mexanuyeckoe TepeMEeNIMBaHue CIOCOOCTBYET POCTY KpPHUCTAIIIOB THUIPOOKUCH U
YBEJIMYUBAET CKOPOCTh PA3NI0KEHUS aTIOMUHATHBIX PaCTBOPOB, BEIPABHUBASI KOHIIEHTPAILIMIO TIO
BCEU Macce pacTBOpa, U CHIDKAET COACPKAHUE MIEIOYU B THAPOOKHUCH.

IIpogonxuTeIbHOCTH (CKOPOCTH) KAPOOHM3AUMHM 3aBUCUT OT HMHTEHCHUBHOCTH
nporryckanusi (6apOoTHpOBaHMs) YIJIEKUCIOTH U €€ COJIepXKaHuEe B MPUMEHsAEMBbIX raszax. [Ipu
OOJBIION WHTEHCHUBHOCTU MPOIMYCKAHUS Ta30B M BBICOKOM COAEPKAHUM B HUX YTJIEKHUCIOTHI
AJTIOMHUHATHBIE PACTBOPHI pa3znararoTcs ckopee. OmHAKO, MPU ATOM,BBIMANAIONIASI B OCAIOK
THAPOOKHUCH COJEPXKUT OOJbIlle MIeNOoYd, T.K. 00pa3yloTCs MENKOIUCIEPCHBIE KPUCTAIIBI
TUAPOOKHCH.
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CreneHb pa3jioKeHUsl ATIOMUHATHOTO pacTBopa (riIyOuHa KapOOHM3ALMHU) BIUSET Kak
Ha (U3UYECKUEe CBOWCTBA OCaJKa THAPOOKUCH ATIOMUHMS, TaK U Ha COJEpXKAHUE IpUMECEH,
IIEJI0YH U KpeMHe3eMa.

[Ipu kapOonuzanuu Oe3 3aTpaBKH B HayaJdbHBIM TMEPHUOJ BHIMAAACT TOHKOIUCIICPCHBIN
THIPOKCUA. 3aTeM MIEeT BBIACICHHE YUCTOTO M KPYMHO3EpHHCTOro Tuapokcuna. Ha
3aKJIIOYMTENNBHOM CTauy Mpolecca BHOBb UAET BBIJIEIEHUE TOHKOAMCIEPCHOTO THAPOKCHIIA €
YBEIMUYEHHBIM coziepkanrueM SiO;.

Jlns yBeNM4eHus: KayecTBa MMIPOKCUIIA Ha NIEPBOM 3Talle JOCTHIaeTcs UCIOIb30BaHUEM
3aTpaBKH. J{JIs yBemMUEHHUs KadecTBa TMIPOKCHIIA HA 3aKIIOUUTENIFHOM 3Tare HeoO0XOAUMO
YBEJIMYUTh CTEIIEHb 0OECKPEMHHUBAHUS MJIM BECTH HEMOJIHYIO0 KapOOHHU3ALIHUIO.

Texnonozua kapoonuzayuu. JInsg kapOOHH3AIMU HCIIONB3YIOTCS KapOOHM3AaTOPHI C
MEXaHUYECKUM MePEMELIMBAHUEM WU a3POIU(THBIM IIepEMEIINBAaHUEM.

KapOoHH3aTophl ¢ MEXaHMYECKUM IepeMerBanueM (puc.10)

KapOoHu3anuio aqrOMHUHATHBIX PAacTBOPOB MPOHM3BOAAT B KapOOHM3ATOPAX- IKEIE3HBIX
[WIMHIPHYCCKUX YaHaX, CHAOKEHHBIX MEXaHWYeCKUMH (LemHBIMK) Memnankamu. [lermHas
MeIlaiKa BpamaeTcs co CKOPOCThi0 800/MHH.

Pucynox 10 - Kap6oHuzaropst:
a - C MCXaHUYCCKUM IICPEMCIINBAHUCM 6- C BCPXHUM IMOABOAOM rasa.

Huametp xap6onuzatopa 4,7-6,0m, Beicota §,0M. [l yMEHBIIEHUSI TEIUIOBBIX MOTEPb,
CHapy>Kd TOKPBIT TEIJIOBOM m3ossiiueit Tommuuoln 100MM. B G0koBO# yacTu cBepxy MMeEeTCs
OTBEpCTHUE, JJIs 3aIOJIHEHUS ATIOMUHATHBIM PacTBOPOM. B mHHIE MPeaycMOTPEHO OTBEPCTHE
JUISL yIaJIeHusl TUIPATHOM MYJIbIIbL, @ Ha BbIcOTe 1,3M OT IHUINA- OTBEPCTUE AJIS CIMBA COJOBOTO
pactBopa. Ilo OkpyXHOCTH KapOOHM3aTopa Yy JHHUINA PACHOJOKEHBI OTBEPCTHS, K KOTOPHIM
MOJICOSTMHEHBI TPYOBI JIsI IOJIBOIA TICYHBIX Ta30B(0apOOTEpHI).

[Tpu nepuonuueckoii kKapoHU3auuH (IUKIAMHU) BBIIOTHSIOTCS OTEPaIUU:

- HaIloJIHEHHE KapOOHU3aTopa AIIOMUHATHBIM PAaCTBOPOM;

- IPOJIyBKa 4epe3 pacTBOP TONOUYHBIX Ia30B, cojaepkaumx CO2;
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- IEpEMEIINBAHNS PacTBOpA C OCAJAKOM (BBIKPYUHMBAHHUE);

- OTCTauBaHME OCaJKa T’UAPOOKUCH ATFOMHUHUS;

- CJIMB COJIOBOT'O MaTOYHOT'O PacTBOPA;

- BBITPY3Ka FMIPATHOM MyJIbIIBI.

[eunsie rassl, copeprxamme 10-14% CO2 nepen kapOoHH3aKEH OXJIAXKIAIOT U OYUIIAIOT
OT B3BEUICHHBIX INBUIEBBIX YacTUI[ B CKpyOOepax, opomaemblx BogoW. OuuileHHbIE ra3bl Ipu
temnepatype 30-37°C, ¢ comepxanue mbun 0,02-0,04r/M° mocTynaroT B TypOOrasoayBKH,
KOTOpBbIE HATHETAIOT Ta3bl B KapOoHmM3aTOphl moj nasieHueM 0,6-0,7atm ( Temmeparypa ra3oB
100-150°C).

IIpakTrka KapOOHHU3AIMKM aJIOMUHATHBIX pacTBOpoB. KapOGonuzaTop uepe3 BepxHee
OTBEPCTHE JI0 BBICOTHI 5M OT JHHWIIA 3aIOJHSIOT AJTIOMHUHATHBIM PACTBOPOM, M3 OTIEICHUS
BHIIENAYMBaHKus TIpu Temmneparype 73-75°C, npu kapOoHM3alMM TeMIlepaTypa pacTBOpa
nossiraercst 10 80°C ot Teruia ra3os.

[Tocne 3anmonHeHus: KapOOHU3ATOPA Yepe3 TOJILY pacTBOpa MPOIYBAIOT Ta3 B TEUEHHUE 6-
8yac, NMPOJOHKUTENIBHOCTh MPOAYBKH 3aBUCUT OT cojepkanuss CO2 B MEUYHBIX Tras3ax, Ui
oOecrieyeHnss HOpMaIbHOTO Tpornecca KoHueHTpauus CO2 ve Hwke 12-13%. ['a3 mpomyckarort
JI0 TeX Top, Mmoka coaepkanne Na;Ok B pactBope He nocTUTHET 1,5-2,0r/11, 3TO COOTBETCTBYET
pas3ioxkeHuto pactBopa Ha 97% wunm octarouHomy coxepxkanuio2-3r/n AlOsz. Kapbonusarmio
JI0 TIOJIHOTO BBIJICJICHUSI TTIMHO3EMa HE BEIYT, BO U30€KaHue MOTyUYeHUs GPaKIU THAPOOKKCH C
HOBBILIEHHBIM COJIEPKAHUEM KPEMHE3EMA.

[To oxkoHYaHMIO MOJIa4Yd Ta3a MATOYHBIM pAacTBOp B TEYEHHE lyaca mepemMenImBarOT C
TUAPATOM Ul YKPEIUIEHUS €r0 KPUCTAJUIOB, 3aTE€M IIyJIbIly OTCTaUBAIOT, paCTBOP OTKAYMBAIOT.
MaTouHBIll COJIOBBII PAacTBOP OCBETIISIOT, YaCTh €r0 HANPABIIAKOT HA MPUTOTOBJICHUE LIUXTHI,
4acTh Ha BbIIIEIAYNBAHNE CIIEKA.

I'uapatHyto myneny U3 KapOOHU3aTOpa PUIBTPYIOT U MIPOMBIBAIOT HA BaKyyM-(QHIbTpax,
MPOMBITBIN THIpAT OKMCH AIFOMUHUS HAMPABISIOT HA KAJIbI[MHALIMIO B MIEYH.

OO6mas MpoOAOKUTENBHOCTh IMKIIA KapOoHm3anuu 12-14uac. TIpom3BoIUTETHEHOCTH
onHoro kapoonusaropa 600-650kr/uac ALOs.

[Ipn kapOoHM3alMM HACBHILICHHBIX AJIOMUHATHBIX pPAcTBOPOB MPUMEHSIOT METOA
HETNOJHOM KapOOHM3AIMH, BBI3BAHO ATO TEM, YTO PAaCTBOPHI MOCTYMAOT Ha KapOOHH3AIUIO C
HeOobIUM KpeMHEeBbIM oTHOIIeHUuEM P= AL Q3 / SiO;. [TonHas kapOoHU3aIMs aTFOMUHATHBIX
pPacTBOPOB MPUBEIET B KOHIIE MPOIlecca BBIACICHUIO THIPOOKUCH CUIIbHO 3arpsa3HeHHo SiO:z u
Na,Oune npuromHoil ajsi 3iekTposivza. KapOoHM3aIuio KOHIIEHTPUPOBAHHBIX AJFOMUHATHBIX
pPacTBOPOB 3aKAHUMBAIOT IPHU BBIIEIECHUU B OCAaTOK 85% OKUCH alIOMUHHUS COJAEp)KAILEed B
AJTIOMHHATHOM PacTBOPE, MATOYHBIA COOBBIM PACTBOP HANPABIIAOT HA IPUTOTOBICHUE MOKPOU
IIUXTBHI.

Pa3znoxxenne xapOoHHM3alMell MOXKHO BECTH HENPEPBIBHO B OaTapesx IMOCIIEI0BATEIbHO
COEIMHEHHBIX KapOOHU3ATOPOB.

Kap6onuzaropsl ¢ asponudTHeiM nepememuBanueM (puc.l11). B satux xapOoHH3aTOopax
MyJIbIIa TIEPEMENINBAETCS Ta30M, TOCTYMAIOMIMM Yepe3 Colia B KOHMYECKOW YacTH  armaparta.
Jlns mogbeMa THAPOKCHIA, OCAXKIAIONIETO B 00bEMe, PacTIONIOKEHHOM HIDKE COTIET, YCTaHOBJICH
UPKYJISIAOHHBIA a3pOIHT.

JIns kapOOHU3AIMU UCTIONB3YIOTCS  a9POTUPTHRIEKAPOOHU3ATOPBI C BEPXHUM I10/IBOJIOM
raza (puc.100), 4TO MO3BOJIAET CHU3HUTH PACXOJl DSHEPIHH, 32 CYET CHIDKEHHUSI MOITHOCTH
TypOOTra30ayBOK.

Jlist ocymecTBIEHHS HEMPEPHIBHOTO TpoIiecca KapOOHNU3aTOPBI COSAMHSIOTCS B OaTape.
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Pucynok 11 -KapOoHu3atopimmmHapo- KOHHYECKOTO THIIA!
1 - TpyGa ¢ MHEPIIMOHHOH JIOBYIIKOW; 2- KPBIIIKa; 3- Kopiyc; 4 — asponur.

Iopsinok BbINOJHEHHUS PA0OTHI

1. O3HaKOMHUTBCS C TEOPETUUECKON YaCThIO JAHHOTO METOJAMYECKOTO YKa3aHUsI.

2. CocTaBUTh NPUHLHUITUATBHYIO TEXHOJOTHYECKYIO CXEMY TPOMU3BOJCTBA TITHHO3EMA
0 CIOCO0Y CIEKaHUSI.

3. CocTaBUTb TEXHOJIOIMUECKHE CXEMBI OCHOBHBIX IE€PENEIOB COIVIACHO BapHaHTY, C
ONMCAaHWEM OCHOBHBIX IIPOLIECCOB, HCIIOJI3YEMOTo OOOpYyIOBaHUS U MapaMeTpPOB Ha 3THUX
nepeenax.

4. OTBeTUTb Ha KOHTPOJIbHBIE BONIPOCHI, COITIACHO BAPUAHTY.

BapuaHThl 3a1aHUI M KOHTPOJILHbIE BONMPOCHI
Bapmuanr 1

1. Pa3paboTaTh TEXHOJIOIMUYECKYIO CXEMY MOATNOTOBKH IIMXTHI AJIS CIIEKAHUS.
2. KoHCTpyKTHBHBIE OCOOEHHOCTH KapOOHU3AaTOPOB.

Bapmuanr 2
1. Pa3paboTarb cxeMy BbIIIEIaYMBAHUS CIICKA.
2. Amnmaparypa, ucroab3yemas AJIs IPOBEICHHS Ipolecca KapOOHH3anH.

Bapuant 3
1. Pa3pabotaTh cxemy 00€CKpEMHUBAHMSI.
2. @axTOophl, BIAUIIONINE HA IPOIECC KapOOHHU3AIIH.

Bapmuanr 4
1. Pa3pabotath cxemy KapOOHHM3ALNU.
2. Yewm otnuyaetcs cnoco0 cniekanus ot criocoda baitepa?

Bapuant 5
1. PazpabotaTh cxemy KaJbLIMHAIIUU TUAPOOKUCH ATIOMUHUS.
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2. KapOonuzamusi aJlOMUHATHBIX pPAacTBOPOB, HAa YEM OCHOBBIBACTCS MPUHIIMII
KapOOHM3ALIUY.

Bapuanr 6

1. Pa3paboTaTh TEXHOJOTHYECKYIO CXEMY MOATOTOBKH LINXTHI JIJIsl CTIEKAHMUSL.

2. Kakoe obopyoBaHue HCTIOJIb3YETCS Ha nepBou u BTOpOH
cTaauaxo0ecKpeMHUBAHUS?

Bapuanr 7
1. Pa3paboTarh cxeMy BbIIIEIaYMBAHUS CIIEKA.
2. Budewm 3axmoudaercs BTopasi cTaaus 00eCKpeMHUBaHUs?

Bapuant 8
1. Pa3pabotaTh cxemy 00€CKpEMHUBAHHSI.
2. Kakue KOMIIOHEHTHI BXOST C COCTAB IIUXTHI JIJISl CIIEKaHUS?

Bapuanrt 9
1. Pa3pabotarh cxemy kapOOHH3AIMU
2. Kakyro poib BBIIONTHAIOT KOMITOHEHTA IIMXTHI.IIPU CIIEKAaHUH?

Bapuant 10
1. Pa3pabotaTh cxemy KaJbIIMHAIIUN THIPOOKHCH ATFOMUHU
2. Jlo3upoBKa KOMIOHEHTOB IIUXTHI.

Bapmuanr 11
1. Pa3paboTarh cxeMy BbIIIEIaYMBAHUS CIIEKA.
2.  Jlo3upoBKa KOMIIOHEHTOB LIUXTHI.

Bapuaur 12
1. Pa3pabotaTh cxemy 00€CKpEMHUBAHMSI.
2. CocraB nojiyyaeMorocreka.

Bapuanr 13
1. Pa3pabotath cxemy KapOOHHM3ALINU.
2. CocraB nomy4aemMorocrexa.

Bapuanr 14
1. Pa3paboraTh cxemy BbIllleTauMBaHUS CIIEKA.
2. Yro Takoe criekooOpa3oBaTeIb?

Bapmuanr 15
1. Pa3paboTarh cxeMy KaJbIIMHALIUN THAPOOKUCH ATFOMHHUS

2. XUMHYECKHI COCTaB CIICKa, MMOBCACHUC KOMIIOHCHTOB CIICKA ITPU BbIIICIAYUBAHUH.
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Bapuanr 16
1. Pa3pabotarh cxemy kapOOHHM3ALNU.
2.  OOopynoBaHue, UCIIOJIb3YEMOE JIJIs BHIIICTAYUBAHUS.

Bapuant 17

1. Pa3pabotaTh cxemy BbIllleTauMBaHUS CIIEKA.

2. Jlns dYero mpowW3BOAUTCA OOECKpPEMHHBAHHE ATIOMHUHATHOTO pPAcTBOpa, KaKOM
KPEMHEBBIM MOAYJb MOTy4aeTcs mociie 00eCKpeMHUBAHUS?

Bapuanr 18
1. Pa3zpabGotaTe cxemy KalbIIMHAIIMU THAPOOKUCH ATFOMUHUSA.
2. CKoabKO cTaguil BXOAUT B MpoLiecc 00ECKPEMHUBAHUS aJIFOMUHATHBIX PACTBOPOB?

Pexomennyemas nuteparypa:
1. benseB, A. . Meramnyprus nerkux metamwioB / A. W. benseB. — 6-¢ uszn. - M.:
Mertannyprus, 1970. — 368 c.

2. MocksutuH, B. WM. Mertamtyprus Jnerkux MeTauioB: y4deOHWUK mis By3oB / B. W.
Mocksutun, 1. B. Hukonaes, b. A. ®omunsix. - M.: Uutepmer Unxunupunr, 2005. — 416 c.
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IIpakTHyeckas padora Ne3

Tema: Pazpa0oTka anmapaTypHO-TEXHOJIOTUUECKOW CXEMbI MPOU3BOJICTBA 000XIKEHHBIX
aHOJIOB

Heab: OcBOUTH MOCIEIOBATEIBLHOCTh ONEpAlMid MPOW3BOACTBA AHOJHOM MAacChl M
000XOKEHHBIX  aHOJIOB, HCIIOJIb3yeMO€ O00Opy/IOBaHHME, TEXHOJOTUYECKHE IapaMeTphl,

NOJJIepKMBAaEMbIE Ha Tepeiesnax.
Teopernyeckue cBeAeHUs

HecmoTpss Ha MHOrooOpasmwe AJIEKTPOMHBIX W3CNIUNA, OHU HW3TOTABIMUBAIOTCS IIO
OJTHOTHITHON TEXHOJOTUYECKOW CXEMe:TBEepJAble VYIJEPOAHBIE MaTepuasibl B BHIE HaOopa
Pa3TUYHBIX YaCTHI], HO OMPEICICHHBIX Pa3MEPOB MEPEMEIINBAIOT CO CBS3YIOIIUM BEIIECTBOM.
[Tomyuennas macca, UCIob3yeTcs sl popMupoBanus aHona (Ha aekTponusepax ¢ COA) unu
M3TOTOBJICHHE OOO0XIKEHHBIX aHOOB (7151 AJIEKTpoau3epoB ¢ OA).

[MpuHIMNIManbHAsT TEXHOJOTMYECKash CXeMa IPOW3BOJCTBA aHOJHOW(IJIEKTPOIHOM)

Macchl MpuBeieHa Huxe (puc.l).

2. MpasuunoyaiLHan CXeMa NMDOHIBOACTRR AHOMHOH Mmaceh:
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PucyHnok 2 - Cxema npou3BoicTBa aHOJHOM Maccel Ha Bl'a3

OcHoOBHBIE CBeJIEHHUsI 0 ChIPbe IJIsI POU3BOACTBA YJIEKTPOI0B

JIst mpOM3BOICTBA BCEX BUIOB yIIIerpaUTOBBIX MaTepHAjIOB, B T.4. JICKTPOIOB,
U ECTECTBEHHBIE MaTepHabl,
COCTABJISIONIEH YaCThIO SBIISCTCS YIJIEPOI.

IMPUMCHAIOTCA

K ectecTBeHHEIM YIJICPOAUCTBIM MaT€prajiaM OTHOCATCA aHTPAUWTLHI U HATYPAJIbHBIC

rpaduTHI.

K wuckyccTBeHHBIM

HCKYCCTBCHHBLIC

IICKOBEIC, KaMeHHoerHBHHe).

YIJIEPOIHUCTHIM

B KOTOPBIX OCHOBHOU

MaTepuagaM OTHOCATCS KOKChl (He(dTsHbIe,




Bce chipheBble Marepualibl, NPUMEHSEMBbIC [UISI TPOU3BOJACTBA YrIIerpaUTOBBIX
MaTepuasoB, pa3AesaioTCs Ha JBE TPYIIIbL:

- TBEPJIbIE YTIEPOIUCTHIE MATEPUATIBI;

- CBSI3YIOIINE BELIECTBA.

CoIpbeM 11t MPOU3BOJICTBA IEKTPOIOB CIYKaT:

- 3JICKTPOJHbIE KAMEHHOYTOJIbHbIC WIIK HE(TAHBIE MEKU — CBSI3YIOIINE;

- aHTPAIMTHI, PTCKTPOAHBIE KOKCHI (HEPTSIHBIC I TIEKOBBIC) - TBEPABINA YIIIEPOIUCTHIN
MaTepua.

B OCHOBHOM HCKYCCTBEHHBIE YTJEPOJUCThIE  MaTepHalibl H3TOTABIMBAIOT IyTEM
pa3ioKeHUsT MNPUPOJIHBIX OPraHWYECKUX BelecTB (He(pTh, yroip) WIK NPOAYKTOB UX
nepepaboTKu (KaMEHHOYTOIbHASI CMOJIA).

Bb160p 3THX BHIOB CBHIPBSl OIpENEseTCs] CAeAYIOLINM:

1. Onu 00JamaroT HU3KOM 30JIbHOCTBIO, YTO BaXHO [JI SJIEKTPOJIUTHYECKOTO
MPOU3BOJCTBA ATIOMUHMS, T.K. JKele30, KpEeMHUi, Meab, IUHK U JIpyrue MPHUMECH,
coJieprKalriecs B 3011, MEPEXOAAT B SJCKTPOIUTUYECKUN alFOMUHUMN, CHIDKAsL €ro KayecTBO.

2. Dmektponbl, o0Opa3oBaHHBIE U3 JOTHUX MAaTEpHUaIoB, OOIATAIOT  BBICOKOM
AIIEKTPOTIPOBOTHOCTHIO, 0€3 Yero HEBO3MOXEH IOABOJ TOKA K 30HE OSJICKTPOXUMHYECKON
peakIuu.

3. Kommnosunus TBepAOro Kokca (HAMOJMHUTENS) M JKUJIKOIO IeKa (CBSI3YIOIIEro)
MO3BOJIAET (OPMUPOBATH KOMIO3UIMOHHYIO CTPYKTYPY, (U3MKO — XHMHUYECKHE CBOMCTBA
KOTOpPOM  TOCJe CIEKaHWs, CYIIECTBEHHO IPEBOCXOJAT  CBOMCTBA KOKCa, U TeKa MO0
OTJICTHHOCTH.

4. Dtu Marepuanbl Tocle TepMOOOpabOTKH 00Jalal0T BBICOKMMH TEPMOCTOUKHMHU
CBOMCTBaMH, JOCTATOUYHBIMH CBOMCTBAMU /il paOOTHl B XUMHUYECKU arpECCUBHOM Cpelie U TMpu
BBICOKMX TemmnepaTypax 950°-1000°C.

CrIpbeBble MaTepHaJIbl 1J1s1 IPOU3BOACTBA AHOJHON Macchl M AaHO/AO0B

Caszyonue MaTepuabl

B xauecTBe CBS3YyIONIMX MaTEepHAJIOB sl IPOM3BOACTBA AHOJOB (DJIEKTPOIOB)
UCTIONb3YIOTCS:

- KAMEHHOYTOJIBHBIN TEK;

- He(pTSAHOM TeK.

B HacTosimiee BpeMs B OCHOBHOM HUCIIOJIb3YE€TCsl KAMEHHOYTOJIBHBIN €K, 110 Py IPUYHH
UCTIOJIb30BaHUE HE(PTIHBIX IEKOB OrpPaHHMYEHHO.

KameHHOYro1bHBIH NEK

HcxomHbIM MaTepuansoM Uil MPOU3BOJICTBA KAMEHHOYTOJILHBIX TIEKOB SIBIISIETCSI CMOJIA,
nojy4yaeMass KaK TOOOYHBIM TPOAYKT TPH KOKCOBAaHUHM YIJIEH C IEIbI0 TOTYYCHHUS
METAJUTyprudeckux KOokcoB. Ilpum kokcoBaHuM yriei (KOKCyromuecs) B KOKCOBBIX OaTapesix
HOJTy4aeTcsl KOKC, CMOJIa KOKCOBAHUS U Ta3bl KOKCcoBaHUs. Kokc, MOIy4YeHHBIH IpH KOKCOBaHUH,
COJICPKHUT MHOTO MHHEPAJbHBIX NMpPUMEcCEd W He TOAEH Ul 3JEKTPOJIHOro NMpou3BojAcTBa. B
CMOJI€ KOKCOBAaHHUS COJAEp)KaHHE IpUMEecel  HEBEJIMKO, M OHA CIYXHT  ChIpbeM JUIf
IPOM3BOJICTBA KAMEHHOYTOJILHOTO TEKA.
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KaMeHHOYronpHBIN TEK MPEeACTaBIsSeT COOOM TSHKENBI OCTATOK IOCIE pa3rOHKU
cMoibl. Yem Oosbliie KOTUYECTBO (ppakiuii OyaeT OTOTHAHO M3 CMOJIBI, TEM MEHbIIE Oyer
MIOJTyYEHO TIeKa U TEM BBILIE OyAET TEMIEpATypa €ro pa3MsIryeHus.

KameHHOYronbHBIM TEK Moiydaercs B KojaudecTBe 10 2% OT Macchl KOKCYIOIIEToCs
yri uiny 10 60% oT mosryyaeMoi Ipu 3TOM CMOJIBI.

B wupeane nmons  meka, UCHONB3yeMOro Juisi IPOM3BOACTBA AHOAOB  JOJDKHA
ONTUMU3HPOBATHCA NPUMEHUTENBHO K KaXIAOMY THUILy KOKCa M CMECH C LEIbI0 JTOCTUKEHUS
MaKCUMaJIbHOM MJIOTHOCTH, MAKCUMAJILHOM 3JIEKTPONPOBOJHOCTH, MAKCUMaIbHOM MTPOYHOCTH U
MaKCHUMaJIbHON YCTOMYMBOCTH K OKUCIJIEHHUIO U BBITOPAHUIO.

PDuU3NKO - XMMHYECKHe CBOICTBA IEKOB

B xauecTBe CBA3YIOIMX MPUMEHSIIOTCS MaTepualibl, KOTOpble B Ipolecce O00Xura
KOKCYIOTCSL M, 00pa3ys [IOCTaTOYHOE KOJIMYECTBO IPOYHOTO KOKCA, NPUAAIOT H3ACTHIM
HEOOXOAMMYIO TMPOYHOCTh M OJHOPOAHOCTH. Kpome 5Toil OCHOBHOHM (PYHKIMH, CBS3yIOIIEE
JOJIKHO 00ecreunBaTh TaKylo IIACTUYHOCTh Macce, YTOObI CTaJI0 BO3MOXKHBIM IPECCOBAHUE U3
Hed u3nenuif. OTU JBE 0COOEHHOCTH CBSI3YIOIIETO BEIIECTBA HE 3aBHUCST OJHA OT APYroM, HO
00s13aTeNbHBI TSI TI0OOTO €ro BUA.

KaMeHHOYTOJIBHBIN TEK - CI0XHAasi CTPYKTypa C OIPOMHBIM KOJIMYECTBOM XHUMHUYECKHX
COCJIMHEHUH, OTIIMYUTEIbHAsE 0COOEHHOCTh MEKa 3TO HAJHUYUE B CTPYKTYpPE KOHIACHCUPOBAHHBIX
apOMaTUYECKHUX YIJIEBOAOPOJOB, MMPOCTEHIINIA MpPEeACTaBUTENb OEH30/1- YCIOBHO OEH30JbHOE
KOJIBLIO.

XUMUYECKUE COCAMHEHUS TIeKa, COCTOALIME M3 JBYX HJIM HECKOJBKHX OEH30JbHBIX
KOJICll, OTJIMYAIOTCS BBICOKOM PEAKIIMOHHOM CHOCOOHOCTBIO; MPU HArpeBaHMM M JaXke MpHU
XpaHEHUU OHHM OOBEAMHSIOTCS B COEAMHEHHUS TpeX, MATUKOIbYAThie W Oojee. DTOT mporiecc
Ha3bIBAECTCSI KOHJICHCALIMEH, UM YIUIOTHEHUEM XHUMHUYECKOH CTPYKTYpHI IIEKa.

IIpn kokcoBaHuu (MOMUKOHACHCALIMK) HSTHUX COEIWHEHUH MPOUCXOTUT 0Opa3oBaHUE
KOKCOBOH CTPYKTYphl, MOAOOHON KpUCTAUIMYECKOM pemeTke rpadura, HO ¢ OOJBIIMM
KOJINYECTBOM JIC(PEKTOB M OTKJIOHEHUH OT CTpOeHUs rpaduTa.

BricokoMonekysipHbIe apOMAaTHYECKUE COCIMHEHHUS UMEIOT CHOCOOHOCTh K
KOKCOBAHUIO U OHU SIBJISIIOTCSA «BBICOKOTEMIIEPATYPHBIM CKJICHBAIOLUIUM WM LIEMEHTHPYIOIIUM
BEILIECTBOMY.

[lex sBnsieTcss amMOpGHBIM TEJIOM M MO3TOMY HE HMMEET OIpEACNICHHOW TeMIlepaTyphbl
3acThiBaHus. [Ipy mMOBBIIEHMH TeMIEpaTypbl BA3KOCTh II€Ka pPE3KO HU3MEHSETCS, U OH
MOCTENEHHO MEPEXOAUT U3 TBEPIOTO COCTOSIHUS B KHUAKOE.

DU3UKO-XMMHYECKHE CBOKWCTBA IEKOB 3aBUCAT OT KQYECTBA UCXOJHOW CMOJBI U YCIOBUU

€€ HCDGD&GOTKH, HOBBINICHUEC TEMIICPATYPHI CMOJIBI WJIN YBCIMYCHUC JJIMUTCIHbHOCTH €€ HAarpcBa

OPUBOAAT K HAKOIIJICHUIO B CMOJIC U IICKC BHICOKOMOJICKYJIAPHBIX ITPOJAYKTOB.
[lex mpencraBisieT co00i cMech apOMaTUYECKUX COETUHEHUM yriaeBonopoaos ( 92-93%
C, 4,1-4,7% Bonopona, menee 2% azota u kuciaopona, cepsl 0,2-0,7%, 30mb1 0,1%),

KauecTBO meKoB OLEHMBAETCSl TAKMMM IOKA3aTENSIMHM, KaK IUIOTHOCTb, BBIXOJ JIETYYUX
BEUIECTB, 30JIbHOCTb, TEMIIEpAaTypa pasMArYeHUs, a Takke rpynnoBod cocrtas. llocnenHuii
XapakTepusyeTcs BbIXOJOM (pakiuil meka, pacTBOPUMBIX B PaA3IMUHBIX OPraHMYECKUX
pacTBOpuUTENAX (TOMy0J1, OeH3MH, O€H30J1, XMHOJIUH U Tp.).

Temmneparypa pasMsiryeHusi sBJSIETCH OJHOM M3 BAXXKHEHIIMX XAPAKTEPUCTHUK IIEKa,
KOTOpasi OmpezessieT OONBIIMHCTBO (U3UKO- XUMHUYECKHX M TEXHOJOTHYECKHUX CBOMCTB.
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Temmnepatypoii pa3MsAryeHus NPUHIATO CUUTATh YCIOBHYIO TEMIIEPATYPHYIO TOUKY, IPU KOTOPOU
IEK MEePEXOAUT M3 TBEPAOIO COCTOSHUS B BS3KOTEKydee COCTOsIHME. B oTeuecTBEeHHOU
IPAKTHKE TIEKU YCIOBHO Pa3/IESIOTCS IO TEMIIEPATYpEe pa3MArueHuUsl Ha YEThIpe BUAA:

-msirkue (40-65 °C),

-cpenHereMiiepatyphsie (67-73 °C),

-C TIOBBIIIIEHHOM Temneparypoit pasmsaraenus (85-90 °C).

- BeICOKOTeMItepatypHble (Bbime 90°C).

ITex ¢ temmeparypoit pazmsiruenus (Tp) go 65 °C ucnonb3zyeTcs A MPOU3BOJCTBA
KPOBEJIBHBIX MaTEPUAIOB, IPENapUPOBAHHBIX CMOJI U T. 1. BrpicokoTemmneparypHsbie neku ¢ T
p Beie 90 °C npuMeHSIOTCS A1 IPOU3BOCTBA IEKOBOI'O KOKCA.

Ilex ¢ Tp B mnpememax 65-90°C mnpumeHsercs s HPOMU3BOACTBA DIEKTPOHOM
npoaykuuu, u ero mnokasarenu perinamentupytorcs ['OCT 10200-83, xoTopsie mpUBEICHBI B
tabnure 1.

Tabmuma 1

Tlorazarenu A E E E
Temnepatypa pasMardenns, “C 65 - 70 £7-73 726 85— &0
Copeprasune g-bpariuy, ¥o 24 - 28 25-31 26 - 31 He =31
Conepxanne ¢-bpaxyuy, % 7 8 10 12
Brrzon netveauz eeme e, ¥ 59 .63 58 - 62 He = 59 55-57
SoneHOOTE, Yo, HE bones 0,3 0,3 0.3 0,3
Brnaxnocts & TREpOoM mexe, V5, He 4.0 4.0 4.0 4.0

R ST =l ad

III10THOCTB MEeKa YBEJINYMBAETCA C MOBBILIEHUEM TEMIEPATYPBI €ro pasmsardeHus. s
3IEKTPOAHBIX TekoB - 1,2-1,3 r/cm®.C pocToM TeMmepaTyphl BBIAECPKKH MPOMCXOIUT U POCT
IUIOTHOCTH, TPU ATOM CaMO BEIECTBO IeKa He OcTaeTcs Heu3MeHHbIM. [lek B cBoell OCHOBe
COCTOMT M3 apoMaTHUeCKuX (MU IMKINYECKHX) yrieBogoponoB. [Ipocredmmm  ux
MpEe/ICTaBUTENIeM SIBIISIETCSI O€H30I - YCIOBHO, TaK Ha3bIBaeMoOe OEH30IbHOE KOJbIIO:

[Ipu BBICOKOW TeMmmepaType XUMHUECKHUE COCIMHEHUS, COCTOAIIME W3 JBYX WIH
HECKOJBbKHUX 6€H3OJ'H>KBIX KoJICL, OG’bGI[I/IH}IIOTCSI B COCAMHCHUA TPCX, IATH, JCBATUKOJIBYATHIC U
nake Oonee. DTOT TMpPOLECC HA3BIBAIOT KOHACHCAIMEH WJIM YIUIOTHCHHEM XUMHYEeCKOU
CTPYKTYpHI 1eka. Hanpumep, BO3MOkHO 00pa30BaHUE COSTMHEHHUI CIIEAYIOIETO THIIA

— (peHaHTpEH, — aHTPaIICH, — MEePUIICH
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[InoTHOCTH TEKa MpH 3TOM BO3pacTaeT. YeM Bbllle TeMIepaTypa BBIACPKKU IIE€Ka, TEM
00J1b1IIE POCT €ro MIOTHOCTH.

Bsi3kocTh meka mpenacTaBiseT OONBIION MPAKTUYECKH MHTEpec, T.K. OT € 3HAYCHUs
3aBUCAT YCJOBUS CMEIICHHUS M TPECCOBaHMS YIIerpa(uTOBBIX MaTepuanoB. BS3KOCTb meka
3aBUCUT OT TEMIIEpaTypbl €ro pa3MsrdeHusi U Pe3KO CHMKAETCS NpU  HarpeBaHUM IIeKa.
Bs3kocTh neka MO>KHO 3HAUUTEIBHO CHU3UTH IyTEM BBEJIEHUS Pa3INYHbIX J00ABOK (KEpOCHHa,
HOMIOTUTENIBHOTO WIIM @aHTPALIEHOBOI'O Maciia U Ip).

IToBepXHOCTHOE HATSIZKEHUE

IIpu npousBoACTBE IIEKTPOIHBIX MaccC, B IPOLECCE CMEUIEHUS YIIIEPOAUCTON MUXTHI U
IeKa MHOTME SBJEHMS, NPOMCXOJAIIME Ha TpaHule pasfena a3, ONpenessiorTcs
IIOBEPXHOCTHBIMM CBOMCTBAMM CBSI3YIOLLETO, KOJIMYECTBEHHOM OLIEHKOW KOTOPBIX SIBISIOTCS
IIOBEPXHOCTHOE HATSKEHHUE U KPAeBOM yrosl CMauylBaHUs.

[ToBepXHOCTHOE HATSAMKEHHE BO3PACTAET C MOBBIIIEHUEM TEMIIEpaTypbl pazMardenus Tp
Y CHMJKAETCs TI0 MEpe Harpena Ineka.

KpaeBoii yron cmMaunBaHus Bo3pacTaeT o Mmepe pocta Tp 1 MOHOTOHHO CHUKAETCSI TIPU
HarpeBaHUU IICKa.

Ilex oTHOCUTCS K IUIOXHM NMPOBOJHHUKAM TeIlJIa, 3Ha4eHUs ero teruionpoBogHocTH (K)
JUISt BIEKTPO/IHBIX TIEKOB B mHTepBaie Temmneparyp 80-200° C nexar B npeaenax 0,08-0,12 Br/m.
TemoemkocTh nekoB Takke HeBenrka (C); 1 3JI€KTPOAHBIX NIEKOB B MHTEPBAJIE TEMIEPATYP
80-200° C nexutr B mpenenax 1300-1700 JLx/kr. 3Hauenuss koddduuuentoB K u C npum
yBenuueHuu Tp u TeMieparypbl HarpeBa Bo3pacTaroT.

I'pynmnoBoii cocraB neka. BBuy cii0)KHOCTH XMMHYECKOTO COCTaBa KAMEHHOYTOJIbHBII
NeK, KaKk W psag NOJOOHBIX €My BEUIECTB, XapaKTEpU3YyeTCs TPYNIOBBIM COCTaBOM  HIIU
(GpakuusMu  KOTOpbIE OTIMYAIOTCS  MOJIEKYJSIPHOM Maccoil M, CII€JOBaTEIbHO, CBOUMH
CBOMCTBaMHM (Pa3JIN4YHbIM OTHOIIEHHEM K ONpPE/IECICHHBIM PACTBOPUTEISAM).

I'pynnosoii coctaB neka-kap0oouabl, KapOeHsbl, acaJabTeHbl, MATbTCHBI.

Kapoounab! (o1 —(ppaxiust) — yepHblif OUYeHb MEIKUM MOPOLIOK, He IJIaBSIIUICS Jaxe

npu Harpesanuu 10 500°C, HepacTBOPUMBIE B XMHOJIMHE, COAEP/KUT YaCTHIILI MONYKOKCa, KOKCa
U MUHEpalbHblE NPUMECH, BBICOKOMOJIEKYJISIPHbIE apOMaTH4YeCKHe BelecTBa. MHEpTHBIN
HAallOJHUTENb, HEe 00JajalT  CBA3YIOIIMMM  CBOWCTBAMH, HO  CIyKaT  LEHTpaMu
KokcooOpazoBanus. CoaepxaHue B KAMEHHOYTOJIBHOM 1eke 0T 3 1018%.

Kapoenbi(a 2- hpakius) He pacTBOpSAETCS B TOJIYOJIe, HO pacTBOPSETCS B XMHOJIUHE 3TO
Ba)KHEHIIAas COCTAaBIISAIONIAS CBS3YIOLIET0. JTO CMECh BBICOKOMOJEKYJSPHBIX COEJIMHEHUN
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CHOCOOHBIX TJIABUTHCS W CHEKATbCsA, 3TO BaKHEHIIAs (pakuus CBA3YIOMIETO. o2- (paxius,

comepkanue B neke He MmeHee 20%. Omnpenensiercs MO pa3HOCTH COAEpIKAHMS BEIIECTBA,
PacTBOPUMBIX B XMUHOJIMHE U TOIYOJIE.

Acdanabtennsl (B—¢ppakius) pacTBOPUMBI B TOJIYOJE U HEPACTBOPUMBI B METPOJIECHHOM
s¢upe. CopepxaT B COCTaB€ MHOIOKOJbYAThIE apOMaTHYECKHE COEAMHEHUs, 00JIafaroT

HOBBINIEHHON CITOCOOHOCTBIO CIIEKAThCH.
MauasbTtenbl (Y —¢pakiusi) MHOTKOJbYAThIe (3-5 KOJel) apoMaTHYeCKUe COCAMHEHMS.

OHU SBISIIOTCA TOBEPXHOCTHO AKTUBHBIMM — BEIIECTBAMH U ONPENEISAIOT CMadyHMBAIOLIYIO
CIIOCOOHOCTh T€Ka, CHIDKAIOT TEeMIIepaTypy pa3MsIrdeHusi U BS3KOCTh TI€Ka, CIOCOOHBI K
CIIEKaHMIO, HO B MEHBIIEN MeEpE.

Tadauua 2

- Ppavyuua Pacteopurens CECHCTER H COCTAE
y etponefinmi sbup onununrnuyeckne cosguuedng ¢ 4-6 KONBLaMu.

5] Eemaon To we, ¢ 8-10 xonpUaMH H MONEEWIApHOA Maccof 350-
450,

i HHHOIHH BricororonngeHoHpoBAHHE S CORTHEEHHA
HEVCTAHOBINEHHOH CTRYETVRE

o) - To e, © MONSEVIARHOA Maccoll B HECKOIRKD pas
Conblusi, den Cio-hparl i, a TAK¥E YarTHL IpadnTa,
YINA, FOKCA U KOMINEKCH HEOPTraHHYECKHY BEIECTE H
IMOIHOHETHYECKH &p QMATHHECKH Y VTIIEE O O}::r QHGE.

[Ipu anuTenbHOM XpaHEHUU TeKa MPH BBICOKON TeMIepaType ramMmma nepexoauT BoeTa, a
Oera Baib(a, CHIKAETCS COJEp)KaHUE JIeTYyYMX BEIIECTB, YBEJIWYMBACTCS TemIepaTypa
pa3MAr4YeHUs.

KokcoBblii 0cTaTOK - POIIEHTHOE OTHOILIEHHE KOJIMYECTBA KOKCa, 00pa3yIoUIerocs mpu
KOKCOBAaHUU T1€Ka, K MCXOJHOMY KOJHMUYECTBY IEKa, BBIXOJ KOKCOBOI'O OCTaTKa OMpeaessieTcs
coJiepKaHueM (PpakLuuil o1 o2

Chnekamwmuecsi CBOWCTBa - 3TO CIOCOOHOCTh CBSI3BIBATHCS (LIEMEHTHPOBATHCS) C
AJIEKTPOJIHBIM MaTepuanoM. Bo3spacraeT ¢ pocToM TemmepaTypbl pa3MArdeHHUs, COJEp’KaHUs
BBICOKOMOJICKYJIIPHBIX (Dpakituii oz u .

30JbHOCTh — HAJIMYKME BPEIHBIX MPUMECEH: KPEMHHH, Kele30, BaHAAWN, HATPUU U
cepa. VoHbl HaTpus SBJISIOTCS KaTalu3aTopoM oOKucisiemMocTd aHoga B artmocdepe COo,
0COOCHHO OOOXKEHHOTO aHona. BaHaawii sBIsieTCS KaTalW3aTOpOM OKHCISIEMOCTH aHO/Aa B
atMocdepe Bo3ayxa.

Copepxanue cepbl He 10JKHO npeBbiaTh 0,3-0,4%.

BenyunBaemocTh - OJIHOTa yajd€HUsl  BJiard U HU3KOKUIIALIMX (PaKIUii, HE JOKHA
npesbimath 10-15% u gocturaercs npu Beiepxkke npu 130-140°C Ha BTOpblE — TPEThH CYTKH.
BricokasiBcriyunBaeMOCTh MPUBOJAUT K BCIEHUBAHUIO 3arpy’KaeMoOW Macchl, BBITEKAHHUIO €€
yepe3 OOpT, MPOPBIBY MPU TMEPECTAHOBKE W TOIBEMY aHOMHOW pyOamiku. CredeHHBIA aHO.
00JaaeT MOBBIIICHHONW MOPUCTOCTHIO, HU3KOM MEXaHMYECKOW MPOYHOCTHIO, JIETKO OKUCIIAETCS
U OCBITMAeTCs.
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B Hacrosiiee BpeMsi HET HaJECKHOIO METOJA, ONPEACIIAIOIIETO IPUTOJHOCTh TOTO MU
MHOTO I1€Ka, B KaUecTBe AEKTPoAHOro. OOIMMU HOPMUPYEMBIMH NOKa3aTesIMU sIBIIsitOTCS TP,
KOKCOBBIM OCTAaTOK, CoJiepKaHue o (ppakiuii, 30JIbHOCTb U COJIEPIKAHUE JIETYUHX.

OcHoBHBIE  TpeOOBaHUS 3apyOCKHBIX (UPM K IIIEKTPOJHOMY II€Ky NpPUBEICHBI B
tabmuie 3.

Tabmuma 3
Tupma, cTpana Kana | Benuxobpura | Ppanun | lepua | Anonua
La HHA A HHA
Ty, 7C, mo KuC 5668 ba-65 T2-0% V82271 ) 60-67
op-hpaxuud, ¥ maco = 25-30 = 28 13-26 | 16-27
24

ot -hparn A, Yo Mact 10-12 5-12 =10 2-4 1-5

Hertunnas mnotrocts opu| 1,31 1,28 - 1.27- 1,27-

25°C ricwd 1,29 1,28

Gona, Ye macc, = 0,3 0,3 0= - -

B Hacrosmee BpeMs KaMEHHOYIOJbHBIM II€K SBISETCS E€OUHCTBEHHBIM BHJIOM
CBA3YIOLErO JJIi IPOU3BOACTBA  YIVIEPOJUCTOM MPOAYKILHH. Opnako, CoOKpalieHue
IPOM3BOJICTBA KOKCA U YXyALICHHE KauyecTBa KOKCYIOIUXCS YIIIeH MPUBENU K JePUIUTY MeKa U
3HAUUTENbHAS €r0 YacTh UMIIOPTUPYETCS U3 Pa3IMYHbIX CTPaH. B CBS3U C 3TUM yXe B T€UEHUE
JUIUTEILHOTO BPEMEHH BEAYTCS MIOUCKU albTEPHATUBHBIX BUA0B CBA3YIOIINX MATEPUAJIOB.

B xadecTBe OCHOBHOI'O BO3MOHOTO IOCTAaBIIMKA CHIPBS I IPOU3BOJACTBA CBSA3YIOIIETO
paccmaTpuBaeTcs HedTenepepadaThIBaIOIIAs IIPOMBIIIJICHHOCTD, pacnosararoomas
3HAYUTEIbHBIMHM 3allaCaMU Pa3HOOOpa3HBIX BUIOB ChIpbs. [IpennpUHUMAaBIINECS MOMbBITKH
UCIOJIb30BaTh TaKWe BHJIbI NPOJYKTOB MepepadOTKM He(YTH Kak TyIpOH, Ma3yT M Ip. He
YBEHUYAJIUCh YCIIEXOM HM3-32 HEBBICOKOH CTENEHM MX apOMaTH3allMHM U OOJBIIOTO COJIEPKAHHS
30J1bI U CEPBI.

Hedrsanoii mnek, HecMOoTps Ha noOBbIIIEHHYO Tp, OnM30K 1O CBOMCTBaM K
KaMEHHOYTOJIbHOMY TIeKy ¢ Oosee Hu3Kom T.

HedTsaHolt nex MeHee apoMaTU3MPOBaH, Ha YTO YKa3bIBAeT €ro 0osiee HU3Kasl IMIIOTHOCTh
u otHomenue C/H.

AHonHast Macca, NpPUTOTOBJICHHAas Ha HE(TIHOM IIeKe ¢ MNPUMEPHO TaKoM ke
TEMIepaTypoil pa3MsryeHus, Kak y KaMEHHOYTOJBHOI'O, MMEeT OOJBIIYyI0 IIACTUYHOCTD.
Heo0GxoauMo  OTMETHTH, 4YTO  NPUMEHEHHE  HEPTSIHOrO  MEKano3BOJISIET  IMOJYYHUTh
rpadUTHPOBAHHBIE H3JENHUA M3 HEPTIHOTO KOKca Ooyiee BBICOKOTO KadyecTBa, 4YeM IIpH
MCIIOJIb30BaHNU KAMEHHOYTOJIbHOIO IEKa.

Opnako He(QTAIHOW NEK HMMEET OrpaHMYEHHOE NPHUMEHEHHE, T.K. NPU OJAMHAKOBOM
KayecTBe (II0 IPYNIIOBOMY COCTaBY, IUIOTHOCTH, BSI3KOCTH) C KaMEHHOYTOJIbHBIM II€KOM, OH
JIOJDKEH MMETh OoJiee BBICOKYIO Tp M CMeIlleHHe MacChl NPUAETCS BECTH MpU 0oJiee BBICOKOM
Temneparype. OTO NOTpedyeT 3aMeHbl HEKOTOPOrO0 TEXHOJIOTMYECKOro 000pyAOBaHMs, T.K.
OpuzeTcs NMPUMEHATh map ¢ Oojee BBICOKMM JAaBleHHMEM M Temreparypoil. HedrsHble meku
OTIIMYAIOTCSI OT KaMEHHOYI'OJBHOTO II€Ka TEM, YTO COJAEP)KAaT MaJloe KOJIMYECTBO IPHUMECEH,

57



HCPACTBOPHMMBIX B XHUHOJIMHC W HUMCHOT MCHCC KOHACHCUPOBAHHYIO aAPOMATUYCCKYIO
CprKTypyB ICJIOM aHaJIUu3 JAaHHBIX O BO3MOJXHBIX 3aMCHUTCIISIX KAMCHHOYTOJIBHOI'O TICKa B
KayeCTBE AIEKTPOJHOTOCBA3YIOLIETO MMO3BOJISIET CAETIATh BBIBOJI, YTO HanboJee NepCcrleKTUBHBIM
SIBJISICTCS] UICTIOJIb30BaHUE TIPOYKTOB NIEPEpadOTKU HEPTH.

TBépable yriiepoaucTbie MATEPHUAJIbI

Kak ormeyanocs Bbllle, K TBEpABIM YIIIEPOJAUCTHIM MaTepHaiaM OTHOCSTCS:
- aHTPAIUTHI

- rpaduThI

- KOKCBI

AHTpaUUTHI

AHTpaUThl OTHOCITCS K €CTECTBEHHBIM MaTepHaiaM, KOTOPbIE IIUPOKO UCTIOIb3YIOTCS
IpU TPOU3BOJCTBE SJIEKTPOAHBIX MACC JUIsl AJIFOMUHUEBOM MPOMBIIUIEHHOCTH. DJIEMEHTHBIN
coctaB auTpauToB (% Mmac. : yraepon 93—98; Bogopoa 1—3%; kucnopoa u cepa 1o 1%, 3ona
4-8%).

BaxxHo#l 0COOEHHOCTBIO aHTPALIUTOB SIBJIETCA UX BBICOKAs JOCTYMHOCTh M HM3Kas (IO
CpPaBHEHHUIO C DJJEKTPOJHBIMU KOKCamMHu) cTouMOCTh. JloHenkwuii Oacceitn, HoBocuOupckas
obnacte, Ky3Hernkuii 6acceiH.

[IpuponaHbIii  aHTpalUMT UMEET HEJOCTATOYHYK) MEXaHWYECKYH NPOYHOCTh U
TEPMUYECKYI0 CTOMKOCTb, JA€T 3HAYUTENbHYIO YCaaKy @pu HarpeBaHud. IlosTtomy st
MIPOU3BOJICTBA YTIIerpaUTOBOM MPOTYKIIUU MPOU3BOASAT €r0 MPOKaTUBAHUE.

Bricokast 301bHOCTh HCKIIOYAET MCHOJb30BAaHUE AaHTPALMTOB JUJIi MPOU3BOJACTBA
AQHOJTHOW MacChl U OOOMOKCHHBIX aHOJOB. HO aHTpamMTHI SBISIOTCS OCHOBHBIM KOMIIOHEHTOM
VIOJBHBIX TOJOBBIX M OOpPTOBBIX OJOKOB, TPUMEHEHHE KOTOPOTO YIy4ylIaeT TaKue
AKCIUTyaTallMOHHBIE  CBOMCTBAa 3THUX H3ACIUH, KaK TEPMOCTOMKOCTb, MPOYHOCTHBIE
XapaKTEPUCTUKU U DJICKTPOIPOBOIHOCT. TexHudeckue yciaoBus (TY) Ha MOCTaBKy aHTPAIIMTOB
COCTABJISIFOTCS TOCHE IMPOBEACHUS CIEUHUAIBHBIX MPOMBIIUICHHBIX HCObITaHUW. TY Ha
AHTPALUThI PA3HBIX MECTOPOXKIECHUM MOTYT 3aMETHO Pa3InyaThCs.

Koxcsl

Kokcel 0auH 13 Ba)KHEUILINX BUIOB CHIPbS IS JIEKTPOAHOTO MPOU3BOJICTBA.

Haubonee mieHHBI Mall030JIbHBIE BHJIBI KOKCOB, COJIEPKAHKE 307161 B KOTOPBIX HE mpeBbImaet 1%,
UCTIONB3YIOTCS AJIsI TPOU3BOJICTBA AHOAHON MAacChl U O00KKEHHBIX aHOIOB.

B CHI' npousBonat nBa BHAa Majlo30JIbHBIX KOKCOB: HE(TsSHbIE U TEKOBbIC. [lepBbie
MOJIy4al0T KOKCOBAaHUEM HE(TSHBIX OCTATKOB, BTOPhIE — KOKCOBAHMEM KaMEHHOYTOJILHOTO TIEKa
npu Temmneparype ot 500 101000°C.

Hedrsinbie KOKCHI

HedtsaHble KOKCHI SBISIOTCS MPOAYKTOM KOKCOBAHMS TSDKEIBIX OCTATKOB IOCIHE
neperonku. [Ipu meperonke HedTH MyTEM HarpeBaHHs BHAYalle BBIICISIOTCS CaMble JIETKHE
dbpakuu — raspl, OCH3WHBI, KEPOCHHBI, Macia. OcTaBmIasCs YacTh — TSOKENBIE OCTAaTKU
NpUOIIKAIOTCS TI0 CBOMM CBOMCTBaM K mekaM. CBOMCTBa KOKCOB 3aBHCST TJIaBHBIM 00pa3oM OT
BUJIa HEPTSHBIX OCTATKOB, KOTOPBIC ITOAPA3ISISIFOTCS Ha KPEKHHTOBBIC U TIMPOJIU3HEIE.

KpexkuHroBsle KOKCHI TIOJY4arOT M3 OCTATKOB  MEpepabOTKM HEPTH  KPEKUHT-
IIPOLIECCOM, a TUPOJIM3HBIE KOKCBI- U3 OCTAaTKOB MUPOJIN3A.

Kpexunr-npomuecc Beaercss npu Ttemmeparype 1m0 500 °C wu  pgaBieHun  12-
70kr/cM?.00pasyloTcsi KPEKHHI OCTAaTKH, KOTOpHIE SBJISAIOTCS CBIDEM [/  HOIydYEHHS
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KPEKHMHroBoro He(TsHoro kokca. IIpukpekuHr -mpouecce momydaor 10 20 %  ocTaTkos,
KOTOpBIE SIBIISIIOTCS CBIPBEM AJI1 KPEKUHTOBOT'O KOKCa.

BricokoTeMmepaTypHblii KpEKMHT-TIIPOIIECC, KOTOPBIM UAET npu TemmepaTtype 650—750
C u naBneHnu, 6:1M3K0M K aTMOC(EPHOMY, HOCUT Ha3BaHHE IUPOJIU3A.

B xone atoro npouecca 00pa3yroTcsi HENpeaesIbHbIE YIIIEBOJOPOAb! (ITHIICH, IPOMUIIEH,
OyTazueH), MCIOJIb3yeMble KaK XUMHUYECKOE ChIpbE IPU MPOU3BOJICTBE IUIACTHUECKUX Macc,
BOJIOKOH, CHHTETHUECKOr0 Kayuyyka 1 T.4. OCTaTK{ NHPOJIU3a UAYT Ha MOIy4YE€HUE THUPOIUZHOTO
Kokca. [Ipu muponmse BBIXOJ CMOJSHBIX OCTaTKOB HE MpeBbIIAET 5 % W UCHONb3yeTcs Ui
NOJYYEeHHSI MHOTHX MPOIYKTOB, B TOM YHCIIE€ HE(YTIHOTO KOKCA.

3onbHOCTh KOKCOB He mpesbimaer 0,8%, comepxxanue cepbl 0,2-0,6%, BBIXOJ JETYUHX
xonebnercst orS o 11%.

KpekuHroBble KOKCHI TIOCIIE TPOKAIKH CTAHOBSTCS 0o0Jiee TUIOTHBIMH, YeM MUPOJIU3HBIC,
HO coJiepKaT OoJibllle MUHEPAJIBHBIX NMPUMECEH U CIOCOOHBI JIerdye OKUCIATHCSA. AHOIBI U3
KPEKHMHIOBOI'0 KOKCAa UMEIOT 0OJIbIlI€ MUKPOTPEIIUH.

TpeGoBanus Kk KOKcam

Cozep:xanue BJArW U JETYYHX — 0aJJacCTHble NPUMECH, KOTOPbIE YIAJSAIOTCS MpU

IPOKAJIKe, TO3TOMY I1IeJIeco00pa3HO APOOUTH M MPOKATUBATh KOKCHI B MECTaxX MX MPOU3BOJCTBA.
TpaHcopTUpOBKa U XpaHEHHUE JyYllle B 3aKPBITHIX €MKOCTSIX BO M30€KaHUE MOMaJaHMs BIaru
U TIOTJIOMEHUsT MMHU aTMochepHoi Bimaru. JleTyume BeIIecTBa W BIAry YIAIAIOT W3 KOKca
TIPOKAJMBAHKMEM BO BPAIIAIOIIMXCSl U POTOPHBIX Meyax npu temmnepatype 1150— 1300 °C.

Coaep:xaHue cepbl_H_30JIbl JIOJZKHO ObITb MHHHUMAJBLHBIM. B mpakTuke paboThI
QITIOMUHHUEBBIX 3aBOJIOB MPUHATO, YTO COJEp’KaHUE Cephl B KOKCE, WAYIIEM Ha M3rOTOBJICHUE
AQHOJTHOM MacChl MU 000K KEHHBIX aHOAOB, HE IOJDKHO MpeBbIaTh 1,5%.

307a — 3TO OKCHUJIBI KPEMHHUS, jKele3a, allfOMUHUS, Kaablus, MarHus, HaTpus, gocdopa,

BaHaJMs, CEPBI.

XKene3o u KpeMHUI MOTHOCTBIO IEPEXOMAT B ChIPELl, KPDEMHHMH TaKKe B3aUMOJAEHCTBYET C
KPHOJIUTOM U PTOPUI KPEMHHUS yieraeT (motepu GTopa).

Cepa okucasieTcsl U aKTUBHO B3aUMOJIEHCTBYET CO IUTHIPSIMU U CEKLIUAMHU, B pe3yibTaTe
CHI)KAETCS UX CPOK CITY>KOBbI U COPTHOCTb.

CryTHMK cepbl BaHAIUN CHMKAET 3JIEKTPONPOBOAUMOCTD aTFOMUHUS U BBIXOJ 110 TOKY.

®docdop cHUKAET BBIXOJ IO TOKY — peaKkILUK nepe3apsaaa. Y BeINYUBa0T CMaulBaeMOCTh
YTOJIBHBIX YacCTHUL] 3JIEKTPOJUTOM, CONPOTHBIICHHE M IIEPETPEB — IUIOXOE OTIEICHHUE IICHBI,
CHIDKEHHE HapaOOTKH.

PeakiuonHbple MeTayuibl HATPWUM, MAarHui, KajblU{ YBEJIMYMBAKOT Pa3pyLIa€MOCTh
aHOJHOM MaccChl ¥ aHOA.

IInoTHOCTH KOKCOB — OJIMH U3 HauboJee BaXKHBIX MAPAMETPOB, Pa3InYatOT O0BEMHYIO U
UCTUHHYIO IJIOTHOCTh. OOBbEMHAsl IJIOTHOCTh - 3TO IJIOTHOCTh C YYE€TOM MOp M IIyCTOT.
HcTrHHAS IIIOTHOCTH — 3TO TUIOTHOCTH TOJIBKO CAMOT0 KOKCA.

VcTHHHAS TIOTHOCTH KOKCOB MOCie MpokanuBanus npu temnepatype 1300 °C B TeueHne
5 9 nomkHa ObITh B peaenax 2,08—2,13 r/eM’.

K Mexanm4yeckuM CBOMCTBAM KOKCa OTHOCSATCS MCTEPAaEMOCTb M BPEMEHHOE
COIPOTUBIICHUE pPa3[aBIMBAHUIO, KOTOPBIEBO3PACTAIOT C POCTOM TEMIEPATYPBl IPOKAIKH.
MexaHnnueckue CBOMCTBa HEPTIHBIX KOKCOB HUXKE, YEM Y IIEKOBBIX.
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YaeabHoe 3JIEKTPOCONPATUBJIEHHE KOKCOB JOJDKHO OBITh MUHUMAJIBHBIM, OHO 3aBHCHUT
OT CTENEHU MPOKAIKU.DJIEKTPOCONPOTUBIEHUE KOKCAa HE JOJDKHO mnpeBbimarts 550—600
MKOM'M.3aBUCHUT OT TEMIIEPATypPbl IPOKAJIKH.

OcHOBHbIE MOKa3aTeNu KaueCcTBa HE MPOKAJEHHBIX HE(PTAHBIX KOKCOB PETJIaMEHTHPYET
'OCT22898-78. B 1abmn. 4 ykazaHbl OCHOBHBIE TPEOOBAHHUS 3TOTO CTaHIApTa MIPUMEHUTEIHHO K
AEKTPOJAHBIM KOKCaM.

Tabauua 4
TpeGoganua K HETAHLIM MANOCEPHUCTLIM IMEKTPOLHBIM KOKCaM
KHIT2 KHKD kI3 K3A KHA
Hokasatens Buictunit copr | Iepssii copr | Boicumi copr | Iepseiit copr Bricumit copr { [epshiit copT
Conepxanue, %, He bonee:
BArd 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
NIETYSHX 6,0 6,5 6,0 7,0 9,0 7,0 9,0 8,0
3015 0,20 0,30 0,30 0,50 0,60 0,10 0,60 0,50
0,70 1,00 1,00 1,20 1,50 1,00
cephl 0’70; 1,00
MaccoBasi JONs. XYCKOB,
%, ne Gonee: .
pasMepoM Merec 25 MM 40 4,0 4,0 4,0 - - - —
pasMepoM Menee 8 MM - — — — 10,0 5,0 10,0 10,0
ITrotHocT TOCHE
HpOKATHBAHUA TIPK ¢ 213 | 208213
1300 °C, 1/cM3 2,10—2,13 | 2,09—2,13 | 2,10-2,13 | 2,10~2,13 2,08—-2,13 | 2,10-2,13 | 2,082, , s
Hctnpaemocts, %, He
fonec 13,0 130 7,0 7,0 - — - -
Maccosas Koid, %, He
oonee:
pemsun - - - - - 0,04 0,08 0,04
Kelesa — - - - - 0,05 0,08 0,05
BaHayHA — — — — — 0,01 0,015 0,012

OCHOBHBIMHU MPOU3BOJUTEISIMH ChIpOro HedTsiHOTO Kokca B CHI' siBstroTCs:
HedTenepepabaTriBatolye 3aBobl B Bonrorpane, Komcomonbcke-na-Amype, OMcke,
HosokyiiObimescke, HoBoydpumcke, Amnrapcke, [lepmu (Poccus), Peprane (Y30ekucran),
[TaBnogape (Kazaxcran), KpacuoBoacke (Typkmens).

Tabmuma 5

Tabnuya 26

prenHeHHble NOKa3aTenn KadYyecTtea CbLIpbIX HethﬂHle KOKCOB

HedrenepepabarnBaromnii Iinornocts, Braxtocrs, % Conepxatine, %

3ason r/em 307151 cepnl JIETYYMX
AHrapckni 1,42 2,43 0,42 1,47 8,20
Bostrorpanckunit 1,435 - 8,33 0,40 0,95 7,8
Hopoydumckuit 1,39 7,78 0,27 1,74 6,88
OMcKkuit 1,40 3,8 0,44 2,56 7,75
Depranckuii 1,45 10,5 0,29 2,81 7,48
ITaBnonapckuit 1,50 6,76 0,41 2,0 6,9
KoMcomMmonbckuii~Ha-

AMype 1,45 3.9 0,21 0,44 6,5
Kpacnopoackuit 1,40 8,84 0,48 0,90 8,75
HoBokyHGhIILIEBCKMIA 1,41 6,0 0,15 2,8 8,0
TTepMmekuit 1,42 7,78 0,27 3,74 6,88
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IIekoBbIi KOKC

IlexoBbIil KOKC TPOU3BOJUTCS B KOKCOBBIX I€4aX KOKCOBAHMEM KaMEHHOYTOJIBHOTO IEKa
npu temieparypax oT 500 go 1100 °C, kOHCTpYKIMSI KOTOPBIX OJIM3Ka K KOHCTPYKLUU NEYEH,
UCIIOJIb3YEMBIX /111 KOKCOBAHUS YIJIs, HO 3HAYUTEJILHO MEHBILIE IO pa3Mepam.

CeppéM Ui TIPOM3BOJACTBA IIEKOBOTO KOKCA SIBJISETCS  BBICOKOTEMIIEPATYPHBIN
KaMEHHOYTOJIbHBIH TIeK ¢ TeMmepaTypoii pasmsaruenus 120—150 °C, BeIXoj KoKca U3 KOTOPOTO
coctaBisieT 64—67 %.

IlexoBBINf KOKC C YCHEXOM 3aMeHseT He(QTSIHON NMpu MPOM3BOJCTBE M MCIOJIb30BaHUU
AQHOJTHOM MAacchl, OJHAKO, KOJWYECTBEHHO NPOU3BOJCTBO METAJLTypruuecKkoro kokca B Poccun
OTPaHUYEHO M3-32 HU3KOro KauecTBa yried. [IekoBbIi KOKC MMEET XYY CIIOCOOHOCTH K
rpaduTalKy ¥ MOTOMY HE BCEria MPUMEHHUM JJIsl IIPOU3BOCTBA TPaUTHPOBAHHON TPOTYKITHH.

CxJiaainpoBaHue U MOATOTOBKA K MPOM3BOJICTBY IeKa

KaMeHHOYTOJIBHBIN TNIEK SBISAETCA ONHHUM U3 CHIPBEBBIX MATEPHANIOB, MCIIOIb3YEMBIX B
KaueCTBE  CBS3YIOIIET0 IPU  IPOU3BOACTBE  DJICKTPOIHOU Maccel. KadecTBeHHBIE
XapaKTEpUCTUKU IIEKOB OKAa3blBAlOT BIMSHUE HA TEXHOJOTHIO IPOM3BOACTBA MacChl H
Hokaszareau paboTbl B AJIeKTpoiu3epe. BapuaTuBHOCTH CBOMCTB NEKOB B 3HAYMTEIBHON CTENCHU
BIMAET Ha IUIACTUYECKHE CBOMCTBA aHOAHOM Macchl. CTaOMIBHOCTH JAHHOTO IOKas3aTens, B
OIPEEIIEHHON CTENEHH IOCTUTaeTCs B MPOLIECCE NTEKONOATOTOBKH.

Cps3yroliee MOCTYNMaeT B LEX, KaK MPaBHJIO, B JKUIAKOM (B TEPMOLMCTEpPHAX) WIH B
IpaHyJIMpOBaHHOM Buje (B Our-0erax), a MHOrAa B BHJAE MOHOJMTA. B mocienHem ciydae
pasrpy3ka ero BecbMa 3aTpyJHEHa, 0COOEHHO B JIETHEE BpeMsl, KOTJa MeK TepseT CIIOCOOHOCTb
npooutscs. IToaToMy moctymieHue neka B BUJAE MOHOJIMTA CUUTAETCS HApYLIEHUEM YCIIOBHM
IIOCTaBKH 3aBOJIOM-M3rOTOBHUTENEM. B mocnenHee Bpemsi Ha 3aBojax BHEAPSAETCS INEPEBO3Ka
IeKa B JKUIAKOM COCTOSHMM B CTaJbHBIX TEPMOIIMCTEpHAX (PKEJIEe3HOAOPOXKHBIX). Takas
TPAHCHOPTUPOBKA MO3BOJISIET U30aBUTHCS OT JIBYX ONEpALUii: TPAHYJIALUU U OXJIaKICHUS MeKa C
MIOMOIIIBI0 BOJIBI Ha KOKCOXMMHYECKHX 3aBOJaX, OOC3BOKMBAHHS M pacIUIaBICHUS B IeXax
aHOIHOM Macchl. [l TpenoTBpalleHMsl MOTEph TeIla M OXJAXKIEHUs IeKa Ipu
TPaHCIIOPTUPOBAHMM  LIMCTEPHBI  CHA0XKEHBI  CJIOEM  TEIUIOBOM  HW30JIALMH,  KOTopas
BBIKJIa/IbIBAETCS OTJEbHBIMU MaTamMu MEXy HapyXHbIMU KOXYyXaMHu u
JJIEKTPOHATPEBATEIILHBIMU 2JIEMECHTAMM.

Bo Bpems TpaHCHIOPTUPOBKM INEK B TEPMOLUCTEpHax ocTeiBaeT. Ilomorpes mexa B
LUCTEPHE OCYILIECTBISAETCS TPyOUaThIMU 3JIEKTPOHATPEBATENIIMU, YCTAHOBJICHHBIMH MEXTY
KOTJIOM U CJIOEM M30JIALUHU. DJIEKTPOHAIPEBATENN UTAOTCS IIEPEMEHHBIM TOKOM OT CETH 4epe3
Pa3bEMHO-IITENCENbHBIE COEUHEHMS], PACTIONIOKEHHBIE B apDMATYPHOM SIIUKE, IPUKPEIVIEHHOM
K paMé LMCTEpHbI, U1 NPEJOTBPALICHHUS MECTHBIX IEPErPEBOB NPU BKIIOYEHUHU CHCTEMBI B
AIIEKTPOCXEMY BKJIIOUYEHBI TEPMOpEIIE.

CpenHecyTouyHOE CHUKEHHE TeMIIEpaTyphl B TepMouMCcTepHE cocTaBisieT 5-6°C (mpu
OTCYTCTBHHM HarpeBa), 4TO IIO3BOJIIET COXPAaHUThb IEK B JKUAKOM Buae S5—7 cyt. [lpum
BKJIIOUEHUU DJIEKTPOHArpeBa IEK PAa30rpeBacTCsd B PaliOHE CIMBHOTO YCTPOWCTBA M CTEHOK
KOTJa, T.e. TJe OH HauOojee OXJaxAeH. B Tom ciydae, ecnu mpu TPaHCIOPTUPOBAHUU HA
oonbime paccrosuus nek octeieT ¢ 200 g0 150°C, HeoOXomumoe BpeMms pasorpeBa He
npesbicuT 8—10 u. Pasorpersiii g0 170-180 °C nek BbUIMBaeTcs U3 HMCTEPHBI B TedeHHE 45-
60MuH.
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PanmonanbHee 1epeBO3UTh MEK B IKEIE3HOJOPOKHBIX TEPMOLIUCTEPHAX, YEM B
aBTOLMCTEPHAX, OOBEM KOTOPBIX Mall, @ 3TO MPHUBOAUT K OTHOCHUTEIBHOMY YBEJIWYCHHUIO
IIomaed OXJaXJaIUX IOBEPXHOCTEH W Ype3MEepHbIM IMoTepsM Temia. Kpome Toro,
HE00XO0IMMO CoJIepKaHne OOJIBIIOT0 aBTONapKa ¢ 00CIYKUBAIOIINM TIEPCOHAIIOM.

[Toctynarouiuii Ha MPOU3BOACTBO MEK MO COCTABY M CBOMCTBAM €IIE€ HE OTBEYAET BCEM
TpeOOBaHUAM TEXHOJOrMH. B HeM conepkaTcs Biara M JErko- JIETy4He BELIECTBA, KOTOpHIE
BBI3BIBAIOT €T0 BCITyUYHMBAaHUE, HU3KA €r0 UCTUHHAS IUIOTHOCTh M T.J. ISl YCTPAHEHUs yKa3aHHbBIX
HEJIOCTAaTKOB MEK MOJBEPraloT TepMocTaTHpoBaHuio (Bbiaepkke) npu 150-180 °C B Teuenune 3—
4 CyTOK.

[TepepaboTka MOCTYMAIOMIETO Ha MPEINpPUATHE IEKa OCYLIECTBISETCS B CIEAYIOLICH
MOCJIEI0BATEIbHOCTH!

1. Ilpuem u pacruiaBieHHE MEKa B IEKOPUEMHHUKE.
2. Ilepekauka ’KUAKOTO NIEKA B MEKOTUIABUTEIH.

3. AnutenbHas BhIIEPKKA B IIEKOIIABUTEIIE.

4. Ilopaya neka B MpOU3BOJCTBO.

oecssavensceasas i C R el e

) 71
2 546 6 52

-
-
-
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Pucynok 3 - Y3en moaroToBku CBS3YHOIIETO

Cxema y3na MOJATOTOBKM T€Ka IO TPAJUIIMOHHOM cXeMe B 3arIyOJIeHHBIX EMKOCTSIX
npejacraBieHa Ha puc. 3. Ilek pasrpyxaercs B NMEKONPUEMHHK |, Tle OH pacIiaBisieTcs U
nosogutcst 10 120—140°C. M3 nekonpuéMHMKA KUAKUHN M€K NIEPEKAYUBAETCA 1IECTEPEHYATHIM
HAacocoM 2 Il OKOHYATEJIbHOW JOBOJAKU B MeEKOIUIaBUTENb3.IIeKONprueMHHK NpeacTaBiseT
coboli peszepByap, o0orpeBaeMblid mapom. Peructpol 4 citykaT HarpeBaTeIbHBIMU 3JIEMEHTAMU;
Yepe3 HUX OT MArucCTPaibHOTO MAPOMPOBOAa 5 TpoxoauT meperpersiii g0 200°C map mox
naBnenueM 4,50—5,0 atm. Peructpel ycTaHOBIEHBI 1O OOKOBBIM CTEHKAaM M Ha JIHUIIEC
MEeKONPUEMHHUKA: BCETO B 0THOM nexkonpuémMHuke umeercss 40—>50 peructpos ¢ 8—12 Ttpybamu
B Kkaxaom. [Ipoxoas uepe3 TpyObl pErucTpoB, Map OTHACT TEIJIO, OXJIaXAaeTcsi U
KoHJeHcupyertces. [lap momaeTrcss B BEpXHIOIO YacTh CUCTEMbI PETUCTPOB, a M3 HIKHEW 4yacTu
CIIMBAeTCs KOHJEHCAT B CIELMAIbHYIO KOHJIEHCATHYIO JIMHUIO 6 (YCIOBHO IOKa3aHa CBEPXY) U
Bo3epamaercs Ha TOILI. Ionesuslii o6bem nexompuéMuuka 500—600 M gHMIE ero uMeeT
YKJIOH JJs Jy4yllero ciuBa Ieka. B mecrte HauOousbledl INIyOMHBI YCTaHOBJIEH BBIXOIHOM
naTpyOoK, 4epe3 KOTOPBIM MEK MOCTyIaeT B HIECTEPeHYaThi Hacoc. B 1exe aHOogHOW Macchl
COBPEMEHHBIX 3aBOJIOB NUMEETCSI HE MEHEE TPEX MEKONPHUEMHHUKOB.

KoHcTpyKknMs NEKOIUIaBUTENS] AHAJIOTMYHA KOHCTPYKLIMHM NEKONPHUEMHUKA, OIHAKO
€MKOCTh €Tr0 3HaYUTEeNbHO MeHbIe U paccunTana Ha 150—180 T nexa. O6orpeB nekoriaBuTeNs
MPOUCXOAUT TaKXKE C TIOMOIIBI0 IMAapOOOOrPEeBaEMbIX PETUCTPOB. [ OTOBBIM TMek U3
MEKOIJIABUTENSL MTOAACTCS Yepe3 MarucTpaibHbI MEKONPUBOA 7 B LIEX HA y3€Jl CMEIIEHUs, KaK
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NpaBUiIO, JABYMS HIECTEpPEHYAThHIMU HacocaMu (oauH pabotaeT, oquH B pe3epse). [lepekauka
IeKa OCYUIECTBISIETCS 1O MapooOorpeBaeMbiM TpyOaMm, paboTalouM Mo NPUHIMIY “TpyOa B
TpyOe”; Ha HapyXHOW TpyOe wumeeTcs cJol Teron3ousanui. KoMMyHUKAaIMu B y3Ie
MIEKOIO/IBOIKM YCTPOEHBI TAaKUM 00pa3oM, 9YTO TMEK MOXET MepeKadynBaTbCs M3 JII0OO0Tro
NEKONPUEMHHUKA B JTI000H MEKOIIaBUTEb.

['OTOBHOCTH TI€Ka OMNpPEAESIOT IO pe3yibTaTaM aHAJIM30B W MO BHEIIHEMY BHIY.
I'oTOBBIN TIEK MMEET POBHYIO 3epKAIbHYIO MMOBEPXHOCTh, 0€3 CIIEIOB MEHBl WIIM BCITY4YHBAHHS.
[TpoomKUTETPHOCTD BBIIEPKKH TIEKa 3aBHCUT OT COJCp)KaHHs B HEM BIIATH, JIETY4YHX, criocoda
TPAHCHOPTUPOBKH U IPYTHX (PaKTOPOB.

OpHako CKIIapl TAKOTO THIIA UMEIOT PSAJl HEIOCTATKOB:

- TPYIHOCTh TE€PMETH3AIMHA €MKOCTEH, U OOJbIIME BHIOPOCH B aTMOC(Epy BO3TOHOB, B
BUAC CMOJ U Ia30B,

- TPYAHOCTH TOJICP)KaHUS MX B PabOTOCTIOCOOHOM COCTOSIHUH, YHCTKHA OT OCAJKOB U
pEMOHTA.

B mocnemHue TOMBI Ha BHOBBH CTPOSIIMXCS 3aBOJAX YCTAHABJIMBAIOT CKIAIBI TEKa
3akpeiToro tuna.Puc3a

TloaroroBka KaMeHHOYIroJLHOro nmexka Ha BrA3e.

TexHONOrn4ecKuil pPeKUM TEKOMOATOTOBKA U BOBJICUEHUS TEXHOJIOTMYECKOTO TEKa B
MPOU3BOJICTBO OCYIIECTBISIETCSI B COOTBETCTBHUE CO CIESAYIONIMMH TpeOoBaHUSIMHU (Ta0II. 6):
Tabnuma 6

Pexumel IIOATOTOBKH IICKa

Bun u cocrostHue neka TepMocTaTupoBaHUe MOCIE Temneparypa
OKOHYAHUS 3aTPy3KH B PE3EPBYap, CYyTKU TepMocTaTupoBanus,°C

I'panynrpoBaHHBIN He menee 4 190-205
Kuaxuit u3 TepmouucTepH He menee 2 190-205
Cwmech He menee 4 190-205

63



panymposannbii

Iy crusa
nex

mfyuemepn Nl
N l =
] i &

Pré Ly Prf

{lynm crusa
mhgticmepy Nel

|

Hocmet pazozpesa m/yucmepn ( 6doiw
JHceTesHadopoXCHoIY nymeti)

161 (R1, R2) 3nextpoborpenachbie pesepryapsl

;(I)HFHZlcgunbrpu TIeKOBLIE -

’

159,162 (Q1...Q5) DncxrpoborpesacMbic Hacocs! — opeantecku

«OH]'[KC)) MENOHOCUMENH

160 (M1..M7) Kpaset mpobkosie

(K1..K14) Kpanti npobkossic sextponpHBojHLIe g g MK (snexmpoobocpesaetie
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150 (Pr1...Pr11) Iymkrst pasorpesa TepMoncTeph ek Ha CHewentie
151(TC1, TC2) IlynkTal cruea TepMoLHCTEpH
84,85 (BSI, BS2) baxu crabwimsanmn neka

F 3

............... P MEXHOT0UYECK Ul

¥ 3

Pucynok 3a Cxema ckiiaja mneka 3aKpbITOrO THIA

[TocTynaronuii meKk MO COCTaBy M CBOWCTBaM €Illeé HE OTBEYAET BCEM TPeOOBAHUSIM
TEXHOJIOIMU. B HeM copepxkarcs Biara M JETKOKMIISINE BELIECTBA, KOTOPBIE BBI3BIBAIOT €0
BCIYYMBAaHME, a TaKXKe HECTAOWJIbHBI MHOTHE XapaKTepHUCTUKU. s ycTpaHEHUs yKa3aHHBIX
HEJIOCTATKOB TIEK MOABEPTal0T TEPMOCTATUPOBAHUIO (BBIACPKKE) Mpu TemriepaTypax 190-205°C.

B rpanynupoBaHHOM IeKe Biara MNPUCYTCTBYET B BHUJAE Kalelb Ha TpaHyJaX U B
pacnbiieHHOM BHae. B meke, mocTtymaromieM B JKHIKOM BHIE B TEpMOIMCTEpHAaX, Biara
MPAKTUYECKH OTCYTCTBYET MJIU €€ J0Jsl O4eHb Maia. V30bpiTouHas Biara B 1eke BBI3BIBAET €ro
BCIICHUWBaHUE. PacmbUieHHas Bofa OTAENSETCS TOJBKO B Ppe3yibTaTe BBIACPKKU TeKa Mpu
temneparypax Bbimie  130°C.HauOosbliee  ynajeHue  Biard — 1OCHE  PAcIUIaBICHHS
IPaHyJMPOBAHHOTO TEKa TMPOUCXOAMUT 3a TEPBBIE CYTKH BBIACPKKU. [IpakTHUecku MOIHOe
00e3BO’KMBaHUE TPAHYJIMPOBAHHOIO IEKa JTOCTUTAeTCsl Ha 3-4 CyTKH BBIIEP’KKH, TOBEPXHOCTH
ME€Ka CTAHOBUTCS «3€PKaJIbHOW.

B xonme TepMocTaTHpOBaHMS MEKa MPOUCXOANUT TUCTHILIAIMS HanOoJee JIETKOKHITIIIX
(metyumnx) ppakmuii (cMoJ1, Macen, MPOCTEHIINX YyTIAEBOAOPOIOB), a TaK K€ YACTHUYHOE yIaJICHHE
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BOJIOPO/ia 3 CUET pEeaKIMH OKUCIICHNS U NIOJUKOHAECHCALUU YIJIEBOJOPOIOB. Y JAJICHUE JIETYUUX
BEIIECTB HEOOXOMUMO C TOUKHM 3pPEHHS CHIDKEHHUS IMOPUCTOCTH aHOJA M YIUIOTHEHHS €ro
CTpYKTyphl. Vcnonp3oBaHue Neka ¢ MOBBIIIEHHOW BCIYYMBAaEMOCTHIO HEAOIYCTHMO, TaK Kak
IPUBOJUT K BCIIEHMBAHUIO MAacChl MpPU €€ UCIOJIb30BaHUM B aHoje. llomyuyeHHBI U3 Takoi
Macchl aHOJ 00J1a/1aeT MOBBIIMICHHOW MOPUCTOCTHIO0, HU3KOM MEXaHMUECKOW MPOYHOCTHIO, JIETKO
OKHCJIAETCA U OCBINAETCA MIPH DJICKTPOIIM3E.

TemmnepaTrypa pa3msardyeHus onpenesseT TAKOW M0Ka3aTesb, KaK BA3KOCTb MOCTYIAIOMIErO
B IPOM3BOJICTBO M€Ka, OT KOTOPOii, B CBOIO OYEepPE/lb, 3aBUCUT BHIOOP TEMIIEPATYPHOIO PEXHMA
Ipolecca CMEIICHNs] aHOIHOM MacChl U €€ IUIACTUYECKUE CBOMCTBA. B Xo1€e TepMocTaTupoBaHus
Ha CKJIaJax IEeK IPETepIeBacT BO3JIEHCTBUE TEMIIEPATYphbl U KUCIOPOAA BO3IyXa B PEaKLMAX
OKMCJIEHMS. B Tpouecce TepMmocTaTHpoBaHus, IIpu Temmeparypax 190-200°C, 3nauenme
TeMIlepaTyphl pa3MsrdeHus NoBbimaerca B cpeaneM Ha 1-1,5°C B Tewenme 4-5 cyTok.
[ToBpImIeHNE TeMIIEpaTypbl pa3MAT4eHHs II€Ka B IPOLECCE TEPMOCTATUPOBAHMA HE JOJIKHO
IPUBOJUTh K YPE3MEPHOMY YBEIMYEHHUIO BA3KOCTH meka. I[lodTomy B 3aBUCHMOCTH OT
UCXOJIHOTO 3HAYEHHUS ITOrO IOKa3aTellss BpeMsl XpaHeHMs IeKa Ha MEeKOCKJIaZe HeoOX0IuMOo
orpaHnuuBath. Ecinu ecTb HEOOXOAMMOCTH JUIMTENBHOIO XpaHEHUs NeKa B JKUAKOM BHUIE, TO
Temneparypy cienyer noHumsutbh Ha 50-60°C. B TakoM BuJEe NEK MOXKET XpaHUTbCS 10 4
MmecsueB. KpoMme 3Toro ycTaHOBIEHO, YTO I'PaHYJMPOBAHHBIN MEK, XPAHUBIIUNCA HA OTKPHITOU
wiomnaake 6osee 6 MecsueB, MOJ JEHCTBUEM OCAJKOB M COJHEYHOIO OOJyYEHHUs CTAaHOBUTCS
HEIPUTOJIHBIM JUIsl TPOU3BOACTBA. OKHCISEMOCTh U OCHIIIAEMOCTh AHOAHOM Macchl U3 TAaKOI'O
II€Ka BO3PaCTaroT.

Ileapro TEXHOJOTMYECKOrO MPOoLecca MOATOTOBKY MEKa JUlsl MPOU3BOJICTBA DJIEKTPOJIHON

MAacCChI ABJISICTCA.

- yJaJeHHE BJIATU U JIETKOJETY4YHUX BEIECTB;
- crabunuzanus (GU3NKO-XMMHUYECKHX CBOMCTB IEKa;
- obecreyeHne TEMIIEPATYpHOTO PEKMMa TEXHOJOTHYECKOro TIeKa, IM0JaBaeMOro Ha
CMEIEHUE.
['panyirpoBaHHBII neKnepepadaThIBacTCs B JKHUIKOE COCTOSIHUE Ha

aBTOMATU3MPOBAHHOM YYacTKe 0 MpUEMY U mepepadoTKe IpaHyJMPOBAHHOIO neka «OHUKCY.
3arpy3ka TpaHyJMPOBAHHOTO I€Ka MPOM3BOAMTCA M3 «OUr-OeroB» B JO3UPYIOIIUN OyHKeD,
3aTeéM C MOMOIIBIO0 IHEKOBOI'O TPAHCIOPTEPA B HAKOMUTENIbHBIM OyHKep U, MyTEM OTKPHIBAHUS
mbepa, B MEKOIUIaBUTETb.

PacninaBieHHBIN  MEK,MTOCTYMAaOMU Ha 3aBOJ] B TEPMOLIMCTEPHAaX, BO BpEeMs

TPAaHCIOPTUPOBKH, KaK MPABUIIO, OXJIAXKIACTCS O TEMIEPATYpPhl, IPU KOTOPOM HEBO3MOMXKEH €ro
CJIMB, IOATOMY TEPMOLMCTEPHBI HAIpPaBJISAIOT Ha MOCThl pa3orpeBa. llek, pasorpersiii a0
temrepatypbl 190-200°C, mepexkaumBaeTcsi U3 TEPMOIMCTEPH B pe3epByapbl «OHuKcy». CiuB
neKa M3 TePMOIMCTEPH IMPOU3BOJAT HA OJHOM W3 JBYX YCTPOHCTB CIMBa, pabOTAIONIMX TIO
NPUHLIMITY TIepe/aBluBaHusl paboueil cpeabl M30BITOYHBIM JAaBiieHueM He Oozee 0,6 atM u3
LUCTEPH B pe3epBYyaphl.

N3 TepMomucTepH M ydyacTKa MO mepepadoTKe TpaHyJIWPOBAHHOTO IMeKa KHUIKHU TeK
MEepeKaunBaeTCs IIECTEPEHYAThIMU HAacOCaMH B pe3epBYyaphbl AJIEKTPOOOOTpPEBAEMOro CKiIanaa
neka «OHHKC». B 3aBUCHMMOCTH OT MOCTaBOK IE€Ka Ha 3aBOJ, TEXHUYECKHX BO3MOXKHOCTEH
E€MKOCTEH CKJIaJjJa M HaTypHBIX OCTAaTKOB, BBIOMpAETCS OJMH W3 CIIOCOOOB 3arpy3Kkd TeKa B
€MKOCTH: CIIUB TOJbKO MPEABAPUTEIBHO PACIIABICHHOIO TI'PaHYJUMPOBAHHOIO II€Ka; CIIUB
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TOJIBKO JKUAKOTO IIEKa U3 TEPMOLIMCTEPH 10 3all0JHEHUS pe3epByapa; pa3srpys3Ka IeKoB B CMECH,
II0 CJIEAYIOLIEH CXEME - IIPEABAPUTEIILHO PACIUIABICHHBIN IPAHYJIUPOBAHHBIN IIEK Pa3rpyKaeTcs
B HAaKONUTEJIbHBI pe3epByap M TyAa K€ MPOU3ZBOJUTCS CIMB JKUAKONO TeKa U3
TEPMOIMCTEPH. OTOBBIE TIEK HACOCHBIMH CTAHIMSAMHU TIOJAETCS B pacXoJIHbIe Oakd
CTa0WIN3aluK 1€Ka, KOTOpBIE CIIy’KaT JUlsl CTAOMIM3aLUU TEMIEPAaTYpHOrO peXHMa, a TaKXKe
YPOBHS TeKa mepea no3upoBaHueM. HeoOxomumasi temrmeparypa meka B 0akax CTaOWIU3auu
mepes  BOBJCUYEHHEM B  NPOM3BOJACTBO  MOJNJEPKMBAETCS  4epe3  JIMHUIO  [0Ja4H
BBICOKOOPTraHMYECKUM TeIuloHocuTeneM. M3 6akoB crabuiu3alMy NEK pachpesenseTcs yepes
703aTopel  Ha cMmecuTenu.Pexxumbl  paboTel  (TemrmepaTypHble YCTAaHOBKHM HarpeBaTeleit
pe3epByapoB, CEKIMii 000rpeBa MEKOMPOBOJIOB, 3JIEKTPOOOOrpEeBAEMBIX KPAHOB I€Ka, HACOCOB
neKa, 000rpeBaeMbIX OPraHMYECKUM TEIUIOHOCUTENEM 0aKOB CTAOMIM3AINY) YCTaHABIMBAIOTCS
C LeNblo 00ecreyeHts TEMIIEpaTypbl TEXHOJIOTHYECKOTO MeKa JJis BOBJICYEHUS B IPOU3BOICTBO,
B COOTBETCTBHUHU C PErVIAMEHTUPYEMBIMU TPEOOBaHUAMHU

IIpokanuBaHue KOKCOB

B 3aBuCHMOCTH OT CyILIECTBYIOLIEH TEXHOJOTHH MPEIIPUATHS NTepepadaThIBAIOT:

- IPUBO3HBIE IPOKATIEHHBIE KOKCHI;

- CBIpBIC (3eJIeHBIC) KOKCHI,

- CBIPBIE KOKCBI C YaCTUYHOM MOCTaBKOM MPEIBAPUTEIBHO NIPOKAIIEHHBIX KOKCOB.

[IpokasieHHbIE KOKCHI IOJBEPratoTCs CYIIKE, ChIPbIe KOKChI- TPOKAJIKE.

OCHOBBI IPOKATUBAHUS

Ilon nmpokanuBaHMEM KOKCOB U APYIMX YIVIEPOAMCTBIX MaTEpUaloB MOHUMAIOT IpoIece
00pabOTKM KOKCA B TEYEHUE OIPECIIEHHOIO0 BPEMEHHU IIPU BBICOKUX TEMIIEpaTypax ¢ BO3MOXKHO
MUHHMMAaJIbHBIM JIOCTYIIOM Bo3ayxa. [IpokanuBaHMe KOKCa OTHOCHUTCSI K OJTHOMY M3 OCHOBHBIX
IPOILIECCOB B MIPOU3BOJICTBE AJIEKTPOAHOM MacChl, MOCKOJIbKY OCHOBHBIE (PU3MKO-XMMUYECKHE U
9KCIUTyaTallMOHHBIE CBOMCTBA HJIEKTPOJAHOM Macchl BO MHOTOM 3aBHCAT OT KayecTBa
npokanuBanus. Ilponeccsl, nmpoucxoasiue Opu NPOKAIMBAHUU KOKCOB, JOBOJIBHO CIIOXHBI.
IIpoxanusanue npou3soaat npu 1200—1350 °C; npu 5ToM MpakTUYECKH TIOJTHOCTBIO yAaIseTcs
BJIara, MpPOMCXOJAT IMPOLIECCHl Pa3IOKEHUS CIOXKHBIX YIJIEBOJOPOAOB C YAAJECHUEM JETYYHX
BEUIECTB U IPEXK/E BCETO — BOJOPO/A, a TAKXKE YIUIOTHSETCA CTPYKTypa KOkca, (opMUpyeTcs
€ro KpHUCTAJIMYECKash pEelIeTKa M OCYIIECTBIAETCS YacTHYHAas Tpauranus Marepuania.
Ynanenune Jeryumx BemiecTB HauuHaercs npu 400—450°C, 3aMeTHO yBEIWYUBAETCA C
NOBBILICHUEM TEMIIEPaTypbl M JOCTHraeT MakcuMaibHoro 3sHadeHus npu 600-800°C.IIpu
TNOBBIEHHH TeMrepaTypsl 10  1200°C mpoucXomuT yIIOTHEHHE CTPYKTYphl Kokca.Bo Bpems
IIPOKAJIKA CHHUYKAETCS 3JIEKTPOCONPOTUBIIEHUE YIOJIbHBIX MaTEpUajoB, KakK MpaBuio, A0 600—
650 MxkOm'M. Ilo Mepe mNOBBIIIEHMS TeMIEPAaTypbl IPOKAJIKM KOKCOB BO3PACTaeT HX
MOTJIOTUTENbHASL CIIOCOOHOCTh MO OTHOIICHUIO K TeKam.PeaklmoHHAasi cnocOOHOCTH KOKCOB
(CKOpOCTh XMMMYECKOTO B3aUMOJICHCTBUSL C JBYOKHCHIO yIJIepoJa WM KHCIOpPOJOM IpHU
BBICOKMX TEMIIEpaTypax) B MPOLECCE MPOKAIKU CYLUIECTBEHHO CHIKAeTCs. 30JIbHbIC MPHMeCH
(OKHUCIIBI aTIOMHUHMS, JKeJie3a, TUTaHa, BaHAIUS U Jp.) B MPOLECCE NMPOKAIKU HE MPETEPIEBaIOT
CYLIECTBEHHBIX M3MEHEHMH M MOYTH MOJHOCTHIO MEPEXOSAT B MPOKAJICHHBIM KOKC. YaajneHue
NpOKaJMBaHUEM (KaJbLMHAIIMEH) YACTUYHO BO3MOXKHO TOJIBKO CEpBI.

Takum o0pazom, B pe3yibrare (PU3MKO-XUMHUECKuX mpoueccoB npu 1200— 1350°C B
IIPOKAJIMBAEMBIX YIVIEPOJUCTBIX MaTepUagax BO3pacTaeT OTHOCUTENIBHOE COAEpKAHHUE YTIiIepoia
(B OCHOBHOM 3a CYET CHW)XEHMS COJIEp’KaHUs BOJOPOJAa U B HE3HAUUTEIBbHOM Mepe ApYyTrux
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BHGMGHTOB), MOJIHOCTBIO YAAJIACTCA BJIara U OCHOBHAad Macca JICTYy4YUX, ITPOUCXOAUT 06’beMHaSI
ycanka, YBCIIMUUBACTCA UCTUHHAA IIJIOTHOCTB, IIOBBIIIAKTCSA 3JICKTPOIIPOBOJHOCTDb u
MeXaHW4eCcKas MPOYHOCTh, PE3KO CHIDKAETCS OKUCISIEMOCTh (peaklMOHHas CIOCOOHOCTh). Bee
9TH NPCBpaAlICHUSA HCO6XOI[I/IMI)I AJI TIOJTYYCHU A aHOHHOﬁ MacCChI BBICOKOT'O Ka4u€CTBaA.

Db dekTuBHOCTD MPOKAJIKH KOKCa KOHTPOJIHPYETCS o yACTHHOMY
AJIEKTPOCOTIPOTUBIICHUIO KOKCA B MOPOIIKE U 110 UCTUHHON TUIOTHOCTU. ONTUMallbHAs CTENCHb

TepMOOOpPaOOTKM 3aBUCUT HE TOJBKO TEMIIEPATypbl MPOKAJIKH, HO M BpeMsl HaXOXKJICHUS
MaTepuasa B 30HE BBICOKUX TeMIIepaTyp. Y BeIMYCHHE TEMIIEPaTypbl IPOKATUBAHUS IPUBOIUT K
CHIDKCHHIO JJICKTPOCOIIPATHBIICHUS, a MPOAODKUTEIHHOCTh MPOKATMBAHUS K YBEIHMUCHUIO
HCTUHHOM IIJIOTHOCTH.

JJ1s TpOU3BO/ICTBA @aHOTHOM MACChI KOKCHI JIOJDKHBI UMETh CJICTYIOIINE XapaKTePUCTHKH:

- JUI TIEKOBBIX yAETBHOE DJIEKTPOCONPOTUBICHUE HE JODKHO MpeBbImaTh 650 MKOM M,
VCTHHHAS TIOTHOCTH 1,99-2.01 r/em’;

- 7151 HePTAHBIX YIEIbHOE AIIEKTPOCONPOTUBICHHE HE JOKHO TpeBbIath 600 MKOM M,
VCTHHHAS T0THOCTH 2,02-2,04 r/cm?.

J151s mpor3BOCTBA O0OKKEHHBIX aHOJA0B HE(TAHBIE KOKCHI JOKHBI UMETh
YACIBHOE 3JIEKTPOCONPOTHUBICHUE HE TIpeBbImaoiiee 550 MkOM'M, UCTUHHYIO TNIOTHOCTH 2,05-
2,08 r/em?’.

B 3aBojcKoO# TIpaKTHKE B TOCICAHHE TOABI ONPEISITHIUCEH CICAYIONINEC TEMIIePaTyphI
MPOKAIKHA KOKCOB:

-nexoBbIX 1200+£25°C,

- HepTaHbIX 1250+25°C.

ANNapaTypHO-TeXHOJOTrHYecKasi cXeMa NMOAT0TOBKH 3JIEKTPOAHBIX KOKCOB

_J Tonnubeo

Imbod Bodsr
Kowc

Pucynok 4 - AnmapaTypHO-TEXHOJIIOTHYECKAst CXeMa MPOKATIOYHOTO OTACIICHHS

Ha puc. 4 npuBeneHa anmapaTypHO-TEXHOJIOTHYECKAsE CXeMa TPOKAIIOYHOTO OTACIICHHUS.
Kokchbl mocTymaioT Ha 3aBOJ] B OTKPBITBHIX KEJIE3HOJOPOKHBIX BaroHax M pasrpykaroTcs Ha
ckiane | B chneuuanbHble TNPUEMHUKH — TpaHiled. EMKOCTh CKiaga 3aBUCHUT OT
MECTOIIOJIOKEHHS MTOCTABIIMKOB. UeM nanbliie MOCTaBIIMK, TeM OOJbIIEe TOJIKEH OBITh CKIal.
[Tpu OGonbIIOM OTHANEHUU 3aBOJIOB-TIOCTABIIMKOB OT 3aBOJa-NMOTPEOUTENs] €MKOCTh CKIIaja
paccunTana o0s1gyHO Ha 20—30-CyTOuHYyI0 TOTPEOHOCTH 3aBO/Ia B KOKCE.

Jlns mepeMenieHnss KOKca BHYTPU CKJIaja, a TakKe JUIsl 3arpy3Kd B IPUEMHBIE OyHKEpHI
Ha CKJaJe yCTaHOBIEHBI rperdepHbie Kpanol 2. M3 mpuemHoro OyHkepa 3 KOKC JIOTKOBBIM
nuTaTtesneM 4 molaeTcsa Ha BAIKOBYIO 3y0UaTyro ApOOMIKY S NSl IPEABAPUTEIILHOTO APOOIICHNUS,
r7e Kycku Kokca yMeHpuatorcst or 250—350 no 60—70 mM. DneBaTtopamu ApoOJIeHbIN KOKC
MOJAeTCsl B pacxXojHble OyHKepa 7, OTKyJa MUTATEsIMU 8 dYepe3 3arpy304Hyr0 Te4yky 9 B
“XOJIOMHBIA” KOHeIl Bpamatomencs npokagouynor mneuyn 10. TlexkoBbiii u HEDTIHOH KOKCHI
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3arpyxalorcsi B pasHele  OyHkepa. IIpokan€HHBIE  KOKC  4epe3  Ieperpy30uHylo
BOJIOOXJIQXKJAEMYIO TEUKY IIOCTyMaeT B XOJOAWIbHUK OapabanHoro tuma 11, u3 KoToporo
OXJIKJEHHBIA KOKC TPAHCIIOPTEPAMHU U AJIEBATOPAMHU MOJIAETCS B pa3MOJIbHOE OT/IEIICHHUE.

OO0pa3yromuecss B MeYd ra3bl ¢ MEJIKMMHU YacTULIAMU KOKCa, 3allbUIEHHBIA BO3AYyX M3
XOJIOMIUJIbHUKA OYMIIAIOTCS aCHUPALMOHHBIMM CUCTEMAMH, YIAIAIOTCA 4Yepe3 ‘“‘XOJIOHYIO”
TOJOBKY M JBIMOBYIO TpyOy, KOTOpas HaxOAMTCA TMOJ Ppa3pekKeHUEM, a IpU HAIUYUU
IbUICYJIAaBIMBAIOIMX  YCTPOMCTB  (LMKJIOHA, 3JIEKTPOQMIbTpa) Ta3bl  OTCACHIBAIOTCSA
JBIMOCOCAMHU. 3allbUIEHHBIM BO3JyX OTCAChIBAETCSI M3 XOJIOAWJIBHUKA UM OYMINAETCA B
ANIEKTPOPMIIBTPE WM pyKaBHOM (DUIbTpe. YIJIOBJICHHAS MBLIb C TOMOIIBIO0 MTHEBMOTPAHCIOPTA
BO3BpalllaeTcs B Ipou3BoACTBO. Kpome npokasouHbIX Nedel, NpoKaJMBaHUE BEYT B KAMEPHBIX
nevax, B KPYIJIbIX MOJOBBIX I1€YaX, B PETOPTHHIX MeYax.

KoHncTpykuusi Bpamaromieiicst ne4s ¥ XoJ0AMJIbHUKA

[IpokaouHass 1Me4yb COCTOMT M3 CIEOYIOIIMX OCHOBHBIX Y3JIOB: LMIMHAPUYECKOTO
cTanpHOrO OapabaHa, GyTEpOBAaHHOTO M3HYTPU OTHEYNOPHBIM KUPIIHUYOM, OMOPHBIX YCTPOMCTB,
IpUBOJa, TOJIOBOK — TONOYHOM (ropsiued) W ra300TBOAALICH (XOJIONHOM), Meperpy304HOro
yCTpoiicTBa U OapaGaHHOTO XOJOIUIbHUKA (PHC. 5).

B 3aBoickoil TpakTHKE Ui XapaKTEPUCTUKH TEMIEPATypHOTO pPEKUMa pabOThI
Bpalllaloleicsl MeYu MPUHATO YCJIOBHO JEIUTHh €€ JJIMHY Ha CleIyloIlIHe 30Hbl (HauyuHas C
XOJIOJTHOT'O KOHIIA TTeYH ):

1) 30Ha MOACYIIKK ¥ HATPEBa;

2) 30Ha IPOKAJIKH;

3) 30Ha OXJIAXKICHUS.

3oHa noJicymikn U HarpeBa. Kokce, mocTynaronuii B XOJIOAHBINA KOHEI] TIeUd, COJEPKUT OT

3 o 15 % Bnarm um or 1 mo 10% neryuux BewecTB. B pe3ynpraTe HENpPEepbHIBHOTO
NepeMEeNINBaHUs U KOHTAKTa C OTXOASMIMMU razamu, HarpetbiMu a0 400—500 °C, Bnara u
JeTy4le BEeLIeCTBAa WHTEHCUBHO ynaistorcs. [lo Mepe mpoaBuxkeHHs KOKca B 30HY Oouee
BBICOKHMX TEMIIEpaTyp ra30BblAeNIEHNE CTAHOBUTCS Oosiee nHTeHCcuBHBIM. Ha paccrosnum 10—15
M OT XOJIOJJHOTO KOHIIA ME€YH JIETYy4YHEe 3aroparoTcs; TeMIIepaTypa KOKca B paiiloHe KOHIa (akena
dopcyrku nossimaercs g0 1200 °C. 31ech yclnoBHO KOHYAeTCs 30HA MOJACYIIKM M MOJOTPEBA
MaTepHala U HaulHaeTcs 30Ha MPOoKaikH. JlJTMHa 30HbI MOACYIIKH U noforpesa 25—30 M.

30Ha MPOKAIKH —00JacTh caMbIX BBICOKMX Temmepatyp (no 1400 °C); nnuna 30HbI 5—

10 m. T'a3oBbIENICHUE U TOPEHUE JIETYYHX B 3TOW 30HE MPAKTUYCCKU MPEKPAIIAeTCs, B KOKCE
3aKaHYMBAIOTCS BCE OCHOBHBIC (DU3MKO-XUMHUYECKHE TMPEBPAIICHUS, pPaCKaJCHHBIH KOKC
pHOOpeTaeT OCIICUTENbHO Oemnblii 1BeT. OCOOCHHO YETKO 3Ta 30HAa MPOCMATPUBACTCS TPU
MPOKAJIKE TIEKOBOT'0 KOKCA C MUHUMAJILHBIM COJIEPKaHUEM JIETYIHX.

30Ha OXJAKICHUSHAXOAUTCA MeXAy (aKkeIoM U TopsSYMM KOHIIOM Teud, JJIMHA 30HbBI
OXJIQXKICHUS OTPEIEAETCS KOHCTPYKIIUEeH (PypMEHHOT0 yCTpoucTBa U coctaBisieT 1,5—2,0 M.
W3-3a OTCYTCTBUS MMOJOTPEBA U B PE3yJIbTATE MOJCOCOB BO3/IyXa U3 XOJIOAUIBHUKA TEMIIEpaTypa
3aech cHmkaetrcss Ao 1100— I000°C. LlBeT kokca B 3TO# 30HE CTAHOBHTCS OOJIe€ TEMHBIM, C

BUIITHEBLIM OTTCHKOM.

PerynupoBanue nporecca NpoKaJikyd CBOAUTCS K MOAAEPKAHUIO 3aJaHHON TEMIIEPATYPHI,
ONTUMAJIBHOM JUITMHBI 30HBI MPOKAJIKH U €€ TMOJIOKECHUS B M€Y MyTEM M3MEHEHUs KOJUYEeCTBa
TOIJIMBA, KUCIOPOJa BO3/AyXa U pa3pekeHus B neur. [Ipyu nu3sMeHeHnn OJHOTO U3 PETYJINPYEMBIX
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napaMeTpoB HEOOXOAMMO MPHUHATH MEPhl K COOTBETCTBYIOIIMM H3MEHEHUSM M JPyTuX
[apaMeTpoB.

KonTtpons u perynaupoBaHue mpolecca OCYLIECTBISIOTCS CIEAYIOIUM 00pa3oM.
TemnepaTypa OTXOIAIIMX Ta30B U3 NEYM KOHTPOJHMPYETCS TEPMOIAPOM, MOKa3aHUA KOTOPOM
(GUKCUpYIOTCA CaMONUIIYIIUM IPUOOPOM, a TeMIepaTypa B 30HE MPOKAJIKU — MEPEHOCHBIM
ONTUYECKUM ITUPOMETPOM WIIM CTALIMOHAPHBIM paJuallMOHHBIM Npudopom. TemnepaTypa B 30He
IIPOKAJIKKA TI€YN PEryjupyeTcs M3MEHEHHEM pacxoZOB TOIUIMBAa M BO3Ayxa. Pacxox Tomnusa
ompezensercs IO IO0Ka3aHWAM CaMOIMLIYLIETO pacXxoJOMepa, CMOHTHUPOBAHHOIO Ha
TOIIJIMBOIIPOBOJIC, U PETYJIUPYETCs 3aJBMKKaMHU, YCTAHOBIEHHBIMU Tepel (POPCYHKOH WM
ropenkoi.Pa3pexeHre B XOJIOJHOM TOJIOBKE I€YM KOHTPOIMPYETCS MAHOMETPOM, IOKAa3aHUs
KOTOPOTO (UKCUPYIOTCS caMONUIIyIIuM mpubopoM. KommdecTBo BO3ayxa, 1MOJaBaeMOTO IS
C)KMTaHUsl TOIUIMBA, PETyJIUpyeTcss MMOepamMH M JIPOCCENbHBIMU 3aCIOHKaMH, JIaBJICHHUE K€
BO3/lyXa, II0JJaBAEMOT0 BEHTWIATOPOM, KOHTpoOJupyeTrcs Mo mnokazaHuto U-oOpa3Horo
MaHoMeTpa. Kolm4ecTBO KOKca 10 M IOCIE IMPOKAIKHA ONPEENsIeTCs MO MOKa3aHUsAM BECOB,
YCTAaHOBJICHHBIX Ha JIGHTOYHBIX TpPAHCIOpTEpax Nepel NPOKAaJOYHOW IMeYbl0 M IOCIIe
xosjoauiabHUKa. KadecTBO MpoKad€HHOro KOKca ONpefesnseTcs aHalu3aMHu Mpo0, 0TOMpaeMbIX

nociie XONoauiIbHHUKA. [IpoKkaneHHbIi KOKC KOHTPOJIUPYIOT HA MPOICHTHOE CONIEPIKaHUE CEpBI,
30IIbl, JIETYYUX M BIarH, MCTHHHYIO ILIOTHOCTH (T/cM’) M Y/EJbHOE S3IEKTPOCOIPOTHUBJICHHE
(Omm).

DTH NMOKA3aTEIH 3aBUCST OT CIEAYIOMUX (HaKTOPOB:

1) mOI0KEeHNUs ¥ JUTUHBI 30HBI TIPOKAIIKH;

2) pacrmpeneneHus TeMIepaTyp Mo JUIMHE 30HbI TPOKAIKH U B 30HE TIOJICYIIIKH,

3) BpeMeHH HaX0XICHHs MaTepralia B 30HE MPOKAIKA
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Pucynoxk 5 - TlpokanouHasi meyb ¢ XOJIOJUILHUKOM:
1 - Teuka IS TOJAYM MaTepHaa; 2 - XOJOJHAs TOJIOBKA meuu; 3 - OapabaHHas TeYb;
4- GaHjax; 5 - MOAUIMITHUK; 6- ONMOPHBIA POJIMK; 7 - BEHLOBas LIECTEPHS; § - MOABEHLIOBAs
niecTepHs; 9 - peayktop ocHoBHoro mnpuBona; 10 - ropsuas rosnoska; 11 - ropenka; 12 -
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BEHTEJISITOP BO3AYIIHBIN; 13 - meperpy3ouHoe ycTpoicTBo; 14 - oTKaThIBaromiasi Teiexka; 15 -
CHUCTEMa BOJASHOTO OPOILIEHHUS XOJOAWIbHUKA; 16 - XOMOoAUIbHUK; 17- pa3rpy304uHOe OTBEPCTUE
xoJoauibHuKa; 18 - mpuBos; 19 - cnuBHOM naTpy6ok; 20 - mHEBMoanapat

Cymika npokajaéHHBIX KOKCOB

[IpuBo3HBIE TpOKaJEHHBbIE KOKChl MOCTYHNAlOT B CIELUAIM3UPOBAHHBIM  CKJas,
oOecreynBarONIMii MUHUMAaJIbHbIE MOTEPH KOKCAa B BHJE MbUIM NpPU TMEperpy3kax, a Takxke
MPEIOXPaHSIONIMA OT 0CaaAKOB. B 3aBUCMMOCTH OT co/iep)KaHUs BJIaru, €CJIM COJEep)KaHUE Biaru
6onee 0,3—0,5% Kokc HampapiseTCs Ha CYILKY.

[Tox cymkoit mpokan€HHOTO KOKCa MOHUMAIOT MPOIeCC yAalNeHHUs BIIard MOCPEICTBOM
BBICOKMX TEMIIEpATyp B TEUEHUE OINpeAesIeHHOro BpeMeHH. CyIIKy OCYLIECTBISIOT, Kak
NpaBWIO, B CYIIWIbHBIX OapabaHHbIX mnedyax. bapaGaHHas CymMiaKa MpencTaBiIseT CoOOoH
HWIMHAPUYECKUI HAKJIOHHBIA Oapaban ¢ nByMs OaHaakamMu, KOTOPBIE MPU BpaleHuu OapadaHa
KaTATCS MO OIOPHBIM POJMKAM. YToJ HaklIoHA 0OapabaHa K TOPU3OHTy He npesbimaer 6°.
BryTpenHsis moBepxHocTh OapabaHa 000py0BaHA HACAKAMHK: TIPUEMHO-BUHTOBON U OCHOBHOM.
KoHcTpykius Hacaaku 3aBUCUT OT pa3Mepa KyCKOB M CBOMCTB BBICYIIMBaeMOro matepuana. Kak
MPaBUIIO, HACATKU UMEIOT JIonacTHyIo win [-006pasnyto hopmy.

Martepuan mocTymaeT cO CTOpPOHBI BXOJHOTO KOHIIa OapabaHa uepe3 NHUTATedb H
3aXBaThIBA€TCSI BUHTOBBIMU JIONACTSAMM IPUEMHO-BUHTOBOM Hacaaku. 3aTeM Marepuall
NEPEMEIIACTCS B CYLIMIKE IIPU TOMOIIY OCHOBHOM HACaJKH, PABHOMEPHO PacHpeeIIAIOIIEen ero
1o ceueHuro 6apadaHa.

OO0b1yHO B OapabaHHBIX CYHIMJIKAX MaTepuail U ropsSYuid ra3 ABUXKYTCS IPSIMOTOKOM, T. €.
B OJIHOM HaIlpaBJIC€HUU OT BEpXHEro KoHna Oapabana K HkHeMy. bmaromapst stomy
MpeIOTBpallaeTCs MOBBIILIEHHBIA YHOC MaTepuaia B BUJIE TbLIH.

Cxuranve TOMIMBa (Ma3yTa WM TMPUPOJHOTO Tas3a) OCYIIECTBISETCS B TOIKE
(bopkamepe), rae oOpasyromascs ra3osas cMech J0JKHA UMETh Temmneparypy He meHee 600° C.
Janee ra3 mocrynaeT B 6apabaH CyIIMJIKH W Yyepe3 PyKaBHBIN (QUIBTP U JBIMOCOC YAAINSETCS B
atMocdepy.BrICylieHHbIl MaTepuans MPOXOIUT MOANOPHOE YCTPOHCTBO B BHAE CMEHHOIO
KOJIbIIA MJIM TIOBOPOTHBIX JIONATOK, MMOCPEICTBOM KOTOPBIX PETYJIHMPYETCS CTEIEHb 3allOJIHEHUS
Oapabana. OOBIYHO B CyIIMJIKaX CTEMEHb 3amojiHeHus He mnpesbimaeT 20—25 %. 'oToBbii
OPOAYKT MPOXOJUT Yepe3 IITK30BbIM 3aTBOP, NPENATCTBYIOUINM MOCOCY Hapy>KHOT'O BO3yXa B
Oapaban, u ynamsercs Tpancroptepom.CymmibHble Oapabanpl umeroT nuamerp 1,5—3,0 M,
auHy  15—20 M B 3aBHCHMMOCTHM  OT 3aJJaHHOM MPOM3BOJUTEIIBHOCTH M  KayecTBa
nepepabaTbiBaeMOro mMarepuana. TemmepaTypa rasza, BBIXOASIIEIO U3 TOMOYHOTO yCTPOWMCTBA,
MOJKET PETyJIUpOBaThCA CMEIICHHEM C BO3IyXOM, YTO MPEAYCMOTPEHO KOHCTPYKIHEH
TOIOYHOTO ycTpoiicTBa. Temmeparypa BbIXOZsmEro U3 OapabaHa BoO3AyXa HE JOJDKHA
npesbimaTh 150 °C, Tak Kak B IPOTUBHOM CIIy4ae MOTYT ITOCTPaaTh pyKaBHbIE (PUIBTPHI.

Temmnepatypa xokca Ha Bbixoje He mpeBbimaer 100 — 120°C. [Ipou3BoauTeaIbHOCTH
CYLIMJIBHOTO YCTPONCTBA B 3aBUCUMOCTH OT KPYIHOCTH MaTepuala U COIEpKaHUs B HEM BJaru
MOXET KOJIe0aThCsl B JOBOJILHO MIUPOKUX Tpeaenax. [ cymiku nuaMeTpom 2,8 M U JJIMHON
16 M IPOM3BOAUTEIBLHOCTH 10 YTt coctaBisier 60 1/4. [Ipu 3TOM TeMmepaTypa raza Ha BXOJIe
800 °C, na Beixome 110 °c, marepuana mocine cymku 100 - 105 °C, ckopocTh BpalieHHs
Oapabana 6 MuH!, cTenens 3anonHenus 6apabana 21 %.
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IMoaroroBKa MMXTHI AJIS 3JIEKTPOAHOM MACCHI

HcxonupiM celppeM 7S Mpoliecca MOATOTOBKU IIHUXTHI SIBISETCS MPOKAJIEHHBIM KOKC,
Orapku aHoJoB, Opak oOxwura, VIIOBJI€HHAs] MbUIb ACTHUPAIMOHHBIX CHUCTEM, OTXObI
COOCTBEHHOT0 TPOM3BOJACTBA M Jpyrue marepuanbl. Kokc nomkeH OBITh panroHaIbHO
U3MEJbYEH, KJIacCU(UIIMPOBAH MO KPYMHOCTH U paclpeiesieH M0 COOTBETCTBYIOLIUM OyHKepam
Juis no3upoBanus. HasHaueHueM mepezena ApoOJIeHUs, pacceBa W pa3Moiia KOKca SIBISETCS
MOJTyYeHHUE KOMIIOHEHTOB KOKCOBOM HIMXTHI (KPYIIKH, OTCEB, IbLIb), OOECHEUYMBAIOIINX
3aIaHHBINA IPAHYJIOMETPUUYECKUI COCTAB KOKCA-HAIIOJIHUTEIIA aHOJHOU MACCBI.

JApob.sienre U pa3zmMoJ1 KOKCOBOM IINXThI

Lenbto npoGiieHUs SBISIETCS MPABHIBHOE U TOJIHOE HMCIIOIB30BAaHME BCETO MCXOIHOTO
CBIPBS, ITyTEM TOJYyUYEHUSI MaTepuaa BCeX KI1accoB KPYIMHOCTH B HEOOXOIMMOM COOTHOIICHUHU.

B 3aBucuMocTH OT  KpPYNHOCTH APOOMMOrO Marepuaia M JpOOJEHHOro MPOAYyKTa
CTaJuu APOOJIECHUS UMEIOT CBOM HAa3BAHUS:

- kpynHOe apobnenue (kycku 1000-300mm),

- cpenHee apooseHue (Kycku 50-5mm),

- TOHKOE JIpo0ieHne (KyCKHu SMM U MeHee).

Jlis npo6iieHust KOKCOB M 0OOPOTHBIX MaTepUajIoB MPUMEHSIOTCS:

- BaJIKOBBIE IPOOMIIKY C 3yOUaTHIMU U TTIQJAKMMHU BaJIKaMH,

- EKOBBIC TPOOHIIKH,

- MOJIOTKOBBIE U POTOPHBIE APOOMIIKH,

- KOHYCHBIC JPOOHIIKH.

Jnst mosrydeHust TOHKUX (pakiuii muxTel(meuin MeHee 0,16MM) MPUMEHSIOT IIapoBbIe

MenbHUIBL. McxomHblii Matepuan — ¢pakuuu - 0,63-2 MM, moiydaemble IOCJe pacceBa Ha
rpoxoTe npu ApoOJIeHHH, MOCTYNAIOT BO Bpallaromuiics OapabaH, 3amonHeHHbIM Ha 35-40%
o0beMa CTanpHBIMH mIapaMu. [Ipoxoms paccTosHHE OT 3arpy304HOTO YCTPOWCTBA JI0
pa3rpy304HOrO, MaTepHall, 1MoJ| BO3ACHCTBUEM JBIKYIIUXCS IIAPOB, HEMPEPHIBHO UCTUPACTCS U
pasnaBiIuBaeTCs 10 TpeOyeMoi BeTMUMHBI (TOHUHBI TIOMOJIA).

PacceB (rpoxo4eHne) KOKCOBOW IIUXThI

Lenb rpoxodeHus — pa3lenuTh APOOJIEHYI0 KOKCOBYIO IIUXTY MO KPYHHOCTH, ITyTEeM
IPOCEUBAHUS €€ Yepe3 CUTa C OTBEPCTUAMH 3aJaHHBIX pa3MEpPOB.

Jns  pacceuMBaHMs MaTepuana MPUMEHSIOT anmapatel — BuOporpoxotsiPuc.6. B
pe3ysbTaTre IpOXOUYEHUs MOIydaeTcs HECKOJIBKO KJIAaCCOB KPYNMHOCTH MaTrepHana, JeKalluX B
IpaHUIIaX pa3MepoB siueek cuT BuOporpoxora. [Ipu mpocenBanuu Ha rpoxore ¢ ceTkamu 6,4,2 u
0,63 MM, OTYYaIOT MATh KJIACCOB:

-HaJICUTOBBII MaTepHaj BEPXHETo CUTa - (pakmus +6 MM, Ha3bIBAEMBIH «BO3BPATOM;

-TIOJICUTOBBII MaTepua BEpXHEro IMEPBOro CUTa M Ha/JICUTOBBIA MaTepHrall BTOPOTO CUTa
- ppakmwms -6+4 MM (kpymika 1);

-IIOICUTOBBII MaTepuas BTOPOro CUTA U HAJICUTOBBIA MaTepHall TPEThEro CUTA-(QPaKIHs
-4+2 MM (KkpyTika 2);

-IIOICUTOBBII MaTepuan TPETbero CUTa U HaJCUTOBBIA MaTepuall YeTBEPTOrO HUIKHETO
cuta — ¢paxius -2+0,63 mm (otces 1);

-TIOJICUTOBBII MaTepuall HUXKHEro cuta - ppakuus -0,63 MM (oTceB 2).
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PucyHok 6 - JIByXceTouHbIi rpoXoT

TpaHncnopTHpoBKa U Moa4Ya MaTepuaJia

IIuTareneM Ha3pIBaeTCs MEXaHWM3M, IIPU MOMOILM KOTOPOTO IPOBOJUTCS paBHOMEpPHas
nojgada marepuana. [lutatenu OOBIYHO YCTaHABIMBAIOTCA IOJ PA3TPY304YHBIM OTBEPCTHEM
OyHKEpOB, M3 KOTOpPBIX MaTepHajl TPaHCIOPTUPYIOT B IHepepadaThIBaloIlMe €ro arperarsl.
[Turatenn nepekpbIBalOT BBITYCKHOE OTBEPCTHE OYHKEPOB M, CIIEJOBATENbHO, BBIMOIHSAIOT
OJTHOBPEMEHHO (yHKIMM 3aTBOpoB. B 1mexax aHOAHOM Maccel Hamum HauOoubIIee
pacnpocTpaHeHHe TUIACTUHYAThIE, BUOPAIIMOHHBIE, TApEIbyaThie H JJOTKOBBIEC ITUTATEIIN.

Peuentypa anogHoi Macchl.

OcHoBbI (hOpMUPOBAHUS CTPYKTYPHI AHO/AA

K aHomam  amOMHHHEBOrO AJIEKTpOJIM3Epa MHPEIBSIBISIOT TPEOOBAHHUS CIEIYIOIIETO
Xapakrepa:

— Kak K (pU3UYECKOMY TeJy, CIIOCOOHOMY BbIIEP)KMBATh MEXaHUYECKHE HArpy3Ku MpH
BBICOKHX TeMIIepaTypax U 00eCreynBaTh BHICOKYIO SJEKTPHUECKYIO TPOBOAMMOCTE;

— KaKk K XUMHYECKM AaKTUBHOMY OJJIEKTPOIYy, HOJBEPKEHHOMY XHMHUYECKOMY H
AIIEKTPOXUMUYECKOMY OKHCJICHHIO B TMPOIECCE SJEKTPOIM3a U CIIOCOOHOMY IMPOTHUBOCTOSTH
HEOJIArONMPUITHBIM BO3AEHCTBUSIM XUMUYECKOTO XapaKTepa.

DTU YCIOBUSL MOXHO YJIOBIETBOPHUTb, €CIH TMOCTPOUTH CTPYKTYpPY OIJIEKTpOJa IO
MPUHLIUITY KOMIO3UIIMOHHOTO MaTepuania, T. €. Kapkaca U3 KOKCOBOIO 3€pHa (HANOJHUTEN) U
CBSI3YIOUIEro (MaTpuilbl) M3 KaMEHHOYTOJbHOrOo mneka. COorjlacHO TEOpUH KOMIO3UIIMOHHBIX
MaTepUajoB, KOHEYHBIH MPOAYKT — KOMIIO3UT IPEBOCXOJUT MO CBOMM CBOWCTBaM o00e
COCTABJISIIOLIUE B OT/ACIbHOCTH.

Tem He MeHee, KOMIIO3ULIMOHHBIN XapakTep CTPYKTYpbI MPEAONPENEISIeT U HEKOTOPbIE
0COOCHHOCTH pPabOThl aHOAA B YCJIOBUAX OJJIEKTPOJIM3a KPUOJUTOTJIMHO3EMHOTO pacIliaBa.
Baxueiiire u3 HUX CIEIYIOIIKE.

1. B cuny pa3nmuuusi XUMUYECKUX CBOWMCTB KOKCAa W3 HAINOJHUTENS MU KOKCa U3
CBA3YIOLLETO OKHCJIEHHE WX MPOUCXOJUT C Pa3HOM CKOPOCThIO, YTO OOYyCIIaBIMBaeT
HEpPaBHOMEPHOE (CENEKTUBHOE) OKUCJICHHE aHOJa W OCHIMaHWE 4YacTH HaIlOJHUTENS, Kak
MOKa3aHo Ha puc. 6a.
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Pucynok 6a - CxeMa OKUCJIEHUs aHO1a

2. HeckommneHcupoBaHHas ycaJka MaTepuana MaTpULbl NMPU OOXKHUre TNPUBOAUT K
00pa30BaHUIO B CTPYKTYpE KOKCA M3 CBSA3YIOIIETO0 MHOTOYUCIICHHBIX AePEKTOB (MUKPOTPEIINH,
1Op, PAcCIOEHUH U JIp.), YTO UHULUUPYET MEXaHUYECKOE OChITaHNE YaCTHI] KOKca.

DTO 03HAaYaeT, YTo MpH pa3paboTKe PelenTypbl AaHOAHONH MacChl CIEIYET MCIOJIb30BaTh
KOKC-HAIOJHUTENb CO CTPOTO PETIaMEHTUPOBAHHBIM 3HAYEHHEM PEaKIIMOHHOW CIIOCOOHOCTH.
[Ipu pacuere TpaHyJIOMETPHUECKOTO COCTaBa HEOOXOAMMO TAaKXKE MPEIyCMOTPETh ILIOTHYIO
YIaKOBKY 3€peH, YyTOObl M30eXaTh BHICOKOM MOPHCTOCTH aHOJA M MPOHUKHOBEHUS peaKluu
OKHUCJICHUSI BO BHYTPUIIOPUCTOEIPOCTPAHCTBO.

I'panyjioMeTpryecKrii COCTAB AHOHON MAaCChI.

[Ipu mpow3BOACTBE aHOMHOW MacChl ISl CAaMOOOXKHTAIOIIMXCS AHOJOB Ha OCHOBE
HE(PTAHBIX KOKCOB Ha OTE€UECTBEHHBIX MPEINPUITUAX UCTIOIB3YIOT CIEAYIONINE COCTABBIIINXTHI:

CocrTas Na 1 Cocras Ne 2
+8 MM <3,0 9% +8 Mm <3,0 %
—8+4 MM 16+2 9 —8+4 MM 14+3 9
—d4+1 mm 29+2 9% —4+2 MM 18+3 %
—14+0,074 Mm Ilo pasHoOCTH —240,08 MM Ilo paspnoctHn
—-0,074 MM 30x2 % -0,08 MM 33+3 9%

B 3apy0exHOM NpakKTHKE HCIIOJIb3yeTCd HECKOJbKO PELENnTyp
OJI9 MPOM3BOJACTBA «CYXOW» aHOAHOM MACCHI:

Ddupma «M'maopoamoMuHnym» (Hopeerus) @upma «Karizep» (CIIA)

—14 +5 MM 19 % —15+4,75 mm 18 %
—5+2 MM 10 % ~4,75+1,17 mMm 21 9%
—2+0,063 MM ITo pa3sHocTH —-1,174+0,074 Ilo pazHocTH

—0,063 mm 36 % 0,074 36 %

I'panynoMeTpHYEeCcKHM cocTaB KOKCOBOM MMXThl BrA3a
Kpynka 1 14+2% (-6+4 mm);

Kpynka 2 16+£2% (-4+2 mm)

OrtceB 28+2% (-2+0,63 Mm);

[Tbu1B 30£2% (-0,08 mm).

Ceayromee 28-30%, mmxrta 70-72 %.

Jlis npou3BOACTBa OOONOKEHHBIX AHOJOB HPUMEHSETCS TPaHyJIOMETPHUECKUH COCTaB
IIUXTHI, TPEICTABICHHBIN B Ta0. 7.

Tabmuma 7
73



Knace kpynHoctu, MM CocraBNel, %(oTeuectBernbie | CocTaB No2, %
TIPEIITPUSATHS ) (3apyOexHbIe TPEATPUITHS)

+12,5 3 (Makcumym) 8+3

-12,5+4,0 1443 1743
-4,0+0,8 40+3 3344
-0,8+0,2 ITo pa3znocTtu 443

-0,2 4043 3613
B tom uncne -0,063 2043 2243

I'pybas dpaxius cocToutr u3 APOOTICHHBIX OTApKOB U BO3BpaTa 000XIKEHHBIX aHOOB.
Cpennsist ppakiys UCKIIOYUTEIBHO U3 KOKCA.

Conep:xaHue CBA3YHOLIETO

Jlnist 000%0OKEHHBIX aHOJIOB MPH COAEp)KaHUM Teka B npenenax 13,5-14,5% nocturaercs
MakcUMajbHasi 00bEeMHas IUIOTHOCTh W TMPOYHOCTH HA  CXKaTHe, MHUHUMAaJbHOE
ANEKTPOCOMPATUBICHUE U BO3YIIHAS IPOHUIIAEMOCTb.

JIns1 aHOHOM MacChlI 11 CaMOOOKUTAIOIIETOCS aHO1a.

BepXHUHTOKOIOABO ONTUMAJIBHOE COJIEPKAHKE MEKA:

- psoBast aHosHas Macca 29-33(ass HepTAHBIX KOKCOB), 26-28,5 (1151 HEKOBBIX KOKC)%,
ko Puuuent rexyuectu (Kq) 1,6-2,2;

- «cyxas» aHogHas Macca 26-30(m1s HedTsaHbIX KOKCoB)%, Ki=1,1-1,75;

BokoBo#1 TOKONOABO ONTUMAIBHOE COAEPKAHUE MeKa Ha 3-4% HMKe, YEM Ha PSAOBBIX
aHOMHBIX Macc, ¢ Kr=1,2-1,6.

[Tpu Takom coaepkaHUU TIEKa B aHOJHOW Macce JOCTUTACTCS] MaKCUMATbHASI TIPOYHOCTbD,
ONTHUMaJbHas pa3pymaeMocTb B Toke CO2,MUHIUMalIbHAsI TOPUCTOCTh U 3JIEKTPOCONPATUBIICHHE.

Jlo3MpoBKa KOMIIOHEHTOB HIUXThI

[To cIOKXHOCTH AO3MPOBAHUS OCHOBHBIC KOMIIOHEHTHI ITUXTHI MOTYT OBITH Pa3/IelicHbI HA
CJIEIyIOIINE TPYMIbL:

- 3epHOBBIE (PpakIu, BKIIOYAsi OTCEB -1MM;

- mpIIeBbIe hpakiuu (MeTpHUYHAS, GUIBTPOBAS MBLIN);

- )KUIKUN KaMEHHOYTOJIbHBTH TEK.

Jlo3upoBaHue 3epHOBBIX (pakuuii HE MPENCTaBIsieT OOJBIIOTO TPYHa, TaK Kak ATH
MaTepuasbl JIETKO TMEepPEeChINaTcs U He clexuBatoTcs. OnpeneneHHyro mpoljaeMy COCTaBIsSeT

HECTaOMJIBHOCTh UX CHTOBOTO COCTaBa, YTO TpeOyeT BHUMAHUS MPH COCTABJICHUM 3aJaHUS HA
JO3UPOBKY. [l 3TOro m03MpOBaHMsI MCHOJB3YIOTCS BECOBBIE JIEHTOYHBIE 103aTOPBI THIIA
BECOBBIX IMUTATEIIECH.

bonee crnokHa Jo3upoBka mbuieBod (pakumu. [lpuib  moaBepieHa CHIIBHOMY

CJIE)KUBAHUIO U YIUIOTHEHHIO IIPY XPAHEHUH, B PE3yJbTAaTe YEro IpPU €€ AO3MPOBAHMHM UMEIOT
MECTO 3aBHCaHuE B OyHKepax U HapylIeHHue paOboThl J103UPYIOIIHUX YCTPOUCTB.

[IpOoTHBONONIOKHOCTBIO 3aBUCAHMSI SBISIOTCSA NMPOPBIBBI MbUIM. CBEXENPUIOTOBICHHAS
IbUIb MOKET ¢ OOJIBIION CKOPOCTBIO BBIPBATHCS M3 OyHKepa depes ILeib WIN II0XO 3aKPBIThIN
mubep M HAHECTH SKOJOTWYECKHH W MaTepHalbHBI YpOH. B 3TO# CBsSI3M 1103aTOpHI MbUIK
OCHAIIAIOTCSl CHEIUAJIBbHBIMM 3allOPHBIMU yCTPOMCTBAMM, NEPEKPHIBAIOIIMMHU IIOTOK IIbUIM B
ClIydae aBapuiHON CUTyaluu.

Eme Oomnee crnoxxHOM 3ajmadeil sBisieTcss J03UPOBKA IbUIM, YJIOBJIEHHOM B
aneKkTpodmiIbTpax.  bByaydm  MOABEPrHYTOH  SJEKTPOCTATHYECKOMY  BO3JCHCTBHUIO B
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AIIEKTPUYECKOM TOJIE 3JICKTPOPHUIBTPOB, 3Ta MbUIb JIETYE 3aBHCACT, UCTEKAeT W3 E€MKOCTEH
HECTaOMIIBHO, TUIOXO CMELIMBAETCS C APYTUMH BHJIAMHU NbUIH (MEIBHUYHOM, aCIIMPAIIHOHHON).
[lepen mocryruieHueM B cCOpTOBbIe OyHKepa (UIBTpOBas MHbUIb JOJDKHA OBITH TIIATEIHBHO
CMeEIlIaHa B CHEIUAJIbHBIX CUCTEMAX, IOJOOHBIX BUHTOBBIM KOHBEEPAM.

Jly1s 103upOBKH MbUIEBON (Ppakivy MPUMEHSIIOTCS JICHTOUHBIE J103aTOPHI BECOBOT'O THUIIA,
OCHAIIIEHHbIE TBOMHBIMU [UTIO30BBIMU MUTATESIMH, BBIMOJHAIOMKUMU (PYHKIIMU 3aTBOpA MPOTUB
MIPOPBIBA MBLIH.

[lIupokoe pacnpocTpaHEHUE B MOCIEOHUE TOJbl MOJYYHJIA BECOBBIE 103aTOPhI THUIA
«IToteps Becay. CxemaTnueckoe H300pakeHNEe TAKOH CUCTEMBI MPEACTABICHO HA puUC. 7.

Puc. 5.22. MpuHumn paboTs 403aT0-
pa Tuna «flotepsi MacCol»:

1 — OyHkep 3anaca martepuwana; 2 —
8XOA4HOM nuTatens; 3 — posatop; 4 —
B3BELUMBAIOWLNE INEMEHTHI; 5 — MUK~
ponpoueccop; 6 — Ba3a aaHHblX; 7 —
BbIXOQHOW NuTaTens; 8 — npueoa yn-
pasneHus

Pucynok 7 - Ilpunnun pabotsl go3aTopa tuna « [loreps Mmacchi»:
1 - OyHkep 3amaca MaTepuana;2 - BXOJHOW MUTATEIb; 3 - 103aTOp; 4 - B3BEIIUBAIOIIUI JICMEHT;
5 - MuKporporeccop; 6 - 6a3a TaHHBIX; 7- BXOJHOUIIUTATEND; § - TPUBO/T
yIpaBIeHUS.

Hozarop pabotaer mo ciuenyromemy npuHuumy. Korma OyHkep mo3aTopa 3amojHEH
MaTepualioM, TO pPa3rpy3ka ero MPOMCXOIUT B COOTBETCTBUHU C 3aJaHHBIM TEMIIOM (KI/4).
DJEeKTPOHHBINA KOHTPOJUIEP CPAaBHUBAET JIOCTOBEPHOCTh (PAKTHYECKOTO TPATUCHTA TO3UPOBAHHUS
C 3aJJaHHBIM U PETYJHpYyeT paboTy BbIxoxHOoro nutaTelns. Korna ypoBeHb MaTepuana B OyHKEpe
J03aTOpa JOCTUTHET YCTaHOBICHHOIO MUHMMYMA, CUTHAJ «IIOTeps Becay MPEeKpallaeTcs, a cam
OyHKep OBICTPO 3alOJHSAETCS MaTepuajoM W3 OyHKepa 3araca depe3 BXOJIHOM murtarenb. Ha
nepuoj 3arnojHeHHs OyHKepa J03aTopa HCIOJHUTENbHBIA MEXaHW3M BBIXOAHOTO MUTATEeNs
npoaobkaeT paboTaTh B peXHUME, MPEALISCTBYIOIMIEM OTKIOYeHHIo curHana «llotepst Becay.
DT0 MpOAOIIKAETCS 0 3aBepIUICHUS 3amMoHEHUsI OyHKepa J03aTopa, Mocie Yero 3amoJHEeHHBIN
OyHKEp aBTOMAaTHYECKH B3BEIIMBACTCS, a CUCTEMa PETYJUPOBAHUSA UCUHUCISIET TEMI Pasrpy3Ku
MaTepHala B peKuMe 103UPOBAHMUS.

JlozaTopsl Takoro THMAa MOTYT OBITh OCHAIICHHl BOPOIIWTEIEM TBUIM H OBITH
IPUTOIHBIMU JIJIS1 JO3UPOBaHMsI MbUIEBON (ppakuuu. J{TMHHBIA JO3UPYIOUIUM IHEK BBITOIHSAET
(GYHKIMM ~ 3allOPHOTO yCTPOMCTBA MPOTHB MPOPHIBOB MbUIM. be3ycnoBHO, mpuOOpbI
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ABTOMATUYECKOTO YIPABIEHUS M DPETYJUPOBAHUS SBJISIIOTCS KIIIOUEBBIM 3JIEMEHTOM CHCTEM
J03UpOBaHus WUXTHl. Henb3s,01HaKO, HE OTMETUTh U YUCTO TEXHOJOTMYECKUE ACHEKTHI ITOU
POOJIEMBI, B TOM YHUCJIe CTAOMILHOCTh COCTaBa COPTOBBIX (ppakmmii. be3 Xopomro oTiiaxeHHOU
CHCTEMBI APOOJICHUSI ¥ TPOXOUYSHHS MaTephalia HeJb3s IMONYyYUTh (Ppakiui KOKCa CTa0MILHOTO
cocTaBa. JTo ABIseTCA 0053aTENbHBIM YCIOBHEM XOPOLIUX PE3yIbTaTOB JO3UPOBAHUS.

Becsma ciioxHOM mpobieMoi SBIsSIETCS TakKKe JO3WPOBKA KHUAKOTO meka. [IpuHumas Bo
BHUMaHUE BbICOKYyI0 Temmeparypy (160—200 °C), BblaeneHHE TOKCHYHBIX MapoB M CMOJ, a
TaKXKe MEHSIOLINeCs BI3KOCTHBIE XapaKTepUCTUKU IIeKa, 3Ta Mpobiiema TpedyeT o0coboro
BHUMaHUA. g 1O3UPOBKU IIeKa IpUMeEHsA0TCs cucteMsl «lloreps Becay. Mcnonp3yrores Takxke
J103aTOPBI MOPLIHEBOrO THIA, PETYJIMPOBAHUE TO3UPOBAHUS NMPOBOJUTCS U3MEHEHUEM JJIMHBI
X0/1a TIOPIIIHS.

ByHkepsl 3amaca 1 403aTOpbl pa3MEIAOTCS B OJHY JIMHUIO TaKUM 00pa3oM, 4TOObI BCe
Jno3upyemMbie (pakiud COOMpaNTMCh B COOPHOM IITHEKE M Tepej MOCTYIUIEHHEM B CMECHUTEINb
IIEPEMEIINBAINCH.

Ilex mocTymaeT B CMECUTENb U3 J03aTOpa MUHYsI COOPHBII LITHEK - OJ0rpeBaTeb.

Jis 1exoB ¢ NEpUOJMYECKON CHCTEeMOH CMelIeHHs  BMECTO COOpHOro IIHEeKa
YCTaHABJIMBAETCSI BECOBOM COOpHBIM OyHKEp, pa3MellaeMblii Ha TEpPEeIBMIKHOM TeNexKKe.
Marepuan oTBemmBaeTcs Mo GpakusM, cooupaeTcs B OyHKep M Jlajee CCHIIAeTCsi B CMECUTENb
nepuoguueckoro neiicteusa. llek w3 Oaka go3aTopa HampaBisIeTCss HETOCPEIACTBEHHO B
CMECHUTEIb

TexHosorust cMelieHust AaHOJIHON MAaCChI

KoxkcoBble (pakiiuy 1 KAMEHHOYTOJIBHBIN NIEK MOCTYNAIOT B CMECHIIbHBIE MAIIUHBI, TJ€ U
IPOUCXOAUT IOJIy4eHHE aHOIHOM Macchl. Llenpro cMmeleHns NeKOKOKCOBOM HIMXTHI SIBIISETCS
MaKCHUMaJIbHOE yCpEIHEHHE eKa U BCEX KJIACCOB KOKCA-HAIOJIHUTEINA, a TAK)KEe CMauuBaHHUE U
nponuTka Kokca mnekoM. C 1enplo CO3JaHMs YCIOBUM Ul MaKCHMMaJbHO BO3MOXHOI'O
CMauMBaHMs U NPOMUTKH, KOKCOBAs IINXTA U M€K Mepe]] CMEIIEHUEM HarpeBaroTCsl.

@aKTOphl, BIUSONINE HA CMAaYMBAEMOCTh H MPOMUTKY

1. AncopOusi KOKCOB TeKa 3aBUCHT OT HPUPOABI KOKCOB M MX TEPMOOOPAOOTKH, OT
pasMepa yacTull.

HedrsaHble KOKCBHI UMEIOT OONBIIYIO aICOPOLMOHHYIO CHOCOOHOCTD, YEM TEKOBBIE.
VYBenuueHue  TeMIeparypbl TEpMOOOpPaOOTKH YBEIMYMBAET aJCOPOIMOHHYIO CIIOCOOHOCTH
KOKCOB.YBEJIMYEHHE YJEIbHOW IIOBEPXHOCTH KOKCOB YBEIMYUBACT HUX aJCOPOILMOHHYIO
CHOCOOHOCTB, T.€. YBEJIMUYEHUE pa3Mepa 3epHa CHUXKAET aICOPOLIMOHHYIO CIIOCOOHOCTh KOKCA.

2. Poct TemmepaTypbl CMELIEHHs CIOCOOCTBYET MHTEHCHBHOMY POCTY CMadMBaHHUs
KOKca U ero npomnuTtke. JlydmeiicMaynBaeMoCcTbio 0071a1aeT He(TIHON KOKC.

3. CMaunBaeMOCTh M aJCOPOIHS 3aBUCAT OT TEMIIEPATYPBI Pa3MITYCHUS TeKa.
CmauuBaeMoCTh U a/1cOpOLIMsl YMEHBIIAIOTCS IO MEPE MOBBILIEHUSI TEMIIEPATYPhl pa3MsArdeHus
neka.

[leneBbie TeMIiepaTypHbIe TapaMeTphl cMemnBaHus Ha BrA3e cerogus:

- HarpeB 1neka 93-94°C;

- HarpeB WuxThl 98-99 °C;

- reMrieparypa cMemmanus 200-202°C.

TemneparypHble TapaMeTphbl peKUMa CMEIICHHSI T0JDKHBI COOTBETCTBOBATh TPEOOBAHMSM,
Ipe/ICTaBICHHBIM B TabmuLe 8.
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Tabmuna 8

I 3nauenue nokazarens | Ilpumeuanue
OKa3aTellb
MUH | 1IeTh MaKC
e O,
TemnepaTypa KOKCOBOM mUXThI, °C 190 | 198 *_ Ha BBIXOJE U3
Temneparypa neka, °C 185 [ 192 197
o % CMecCHUTeNs
Temnepatypa cmemeHus: Mmaccsl,’C 190 | 198

OneHka KayecTBa CMEIIeHHS] AHOAHOI MacChl

[IpuroroBnenne aHOAHOW MacChl Cjlaraercss M3 JABYX TECHO CBS3aHHBIX IPOILECCOB:
coOCTBEHHO cMelIeHus (YCpeIHeHus) U PU3NKO-XUMHUYECKUX MPOILIECCOB B3aMMOJICHCTBUS BCEX
KOMITOHEHTOB MEKOKOKCOBOM KOMITO3UIIMH. DTH MPOLIECCH YaCTUYHO HAKJIAJIBIBAIOTCS OJIMH Ha
JIPYTO#l, YaCTUYHO MPOTEKAIOT MOCIEAOBATEIBHO.

KauecTBO cmemieHus aHOHON MacChl OMPENETSETCS B MPOM3BOJICTBE B MEPBYIO OUYEPEh
onpeaeNcHHEeM e TEKy4eCTH, KOTopas JO/DKHAa COOTBETCTBOBATh TPEOOBAHMSM PETJIAMEHTOB B
3aBHCUMOCTH OT THIIA aHOJHOM Macchl. TekyuecTh AJisi aHOAHOM Macchl Ha BrA3e mpuBeneHa B
Tab11. 9.

Tabmuma 9
3HavYeHHe NOKa3aTels
Tun anogHON Macchl Kt
MUH. 1eTTh MakKc.
AMC cyxast KOppeKTHPOBOYHAS 1,05 1,15 1,25
AMO ocHoBHas cyxas 1,25 1,35 1,45
AMK KOPPEKTUPOBOTHAS 1,45 1,60 1,75
AMII noamteipeBast 3,00 3,20 3,40

3areM MPOU3BOIUTCS TEXHOJOTHYECKOE OMpPOOOBAaHUE AHOJHOW MAacChl, TIO pe3yJIbTaTam
KOTOPOTO OIPEACTSAIOTCS TaKhe TMapaMeTpbl, MEXaHWYEeCKasi MPOYHOCTh, MOPUCTOCTh, YACIHLHOE
ANEKTPOCOMPOTUBIICHHE, pa3pyiaeMocts B Toke CO2, comepkanue ceppl. B Ttabmume 10
NpHBeIeHbI NToKa3aTenu Ha BrA3e.

Tab6muua 10

CMmecuiibHOe 000pyI0BaHuE.

CMecHIbHBIC MAaIIMHBI B 3aBUCHMOCTH OT IIpUHIKIIa ,HGfICTBHH moaApasaCIA0OTCA
Ha JIBa TUIla: MAallIMHBI IICPUOJNICCKOTO U HCTIPCPBIBHOT'O JIeHCTBHS.

IToxazarenn En. u3m. lpezen
AMC AMII
MexaHunueckas NpOYHOCTh Ha CKaTUE, HE MEHee MlIIa 30,0 18,0
Y aenpHOE DIIEKTPUUECKOE CONPOTHBICHHE, He Ooee | MKOM™ M 70,0 120,0
[opucrocth, HE Oomee % 29,0 45,0
Ob6mas paspymaemocTs B motoke CO,, He Oonee Mr/(cm>.u) 40,0 40,0
30JBHOCTh, HE 00Jce % 0,50 0,50
MaccoBas 1075 cepbl, He Ooee % 1,50 1,50 77




JlJis  MaJOTOHHAa)KHOTO TMPOW3BOJCTBA MPUMEHSIOT MAIIUHBI MEPHOIUIECKOTO
NENCTBUS, OHU UMEIOT B TAKHX YCIIOBHSX Psi/i IPEUMYIIECTB:

1) He TpeOyIOT yCTAaHOBKHM MOPOIIKOBBIX MOJOTPEBaTeNeH IUXTHI;

2) wmoryt pabortath 1O THOKOMY TrpaduKy, yBEIWYHMBAsS WA yMEHBIIAs
CPEIHEYaCcOBYIO MPU3BOIUTEIHHOCTD;

3) kauecTBO Macchl 0ojiee BBICOKOE 3a CYET JUIMTEIbHOTO M HMHTEHCHUBHOTO
nepeMeIuBaHus.

Jlst KxpynmHOTOHHAXHBIX MPou3BoACTB (10-20T/9ac u 6osee) IPUMEHSIOT MAIIMHBI
HETPEPHIBHOTO JIEHCTBHS, TOYHEE PEAKTOPHO — CMECHTENbHBIE arperarhl, OCHAICHHbIC
HETMPEPHIBHOW CUCTEMOM  JIO3MPOBAaHMUS KOKCOBBIX (PAKIUKA M TEKa, MOPOITKOBBIMU
nojmorpeBateisiMu U KotenbHeIMH  BOT  (BbICOKOTEMIIEpaTypHbIE OpPTraHUYECKUE
TETJIOHOCUTEIIN ).

CMecHibHbBIC YCTAHOBKH HENPEPbIBHOIO 1eCTBHA

Kak npaBuiio, coBpeMeHHasl peaKTOPHO-CMECHUIIbHASI YCTAHOBKA COCTOUT U3 TPEX
OCHOBHBIX JJIEMEHTOB:

- COOCTBEHHO CMECHTEJISI HEMPEPHIBHOTO 1EUCTBHUS;

- IOPOIIKOBOI0 MOAOrpeBaTEs;

- KOTEJIbHON HarpeBa BBICOKOTEMIIEPATYPHOIO OPraHUYECKOro TEMJIOHOCUTENs

Cmecunvroe omoenenue
nek ¢ 6axoe 3ayuu ol ¢ ! et ¢ -
| * nex ¢ bakos cmadunusayuu
@
I
A )
d @ | 3 & .
L_o
55-1, 55-3 Cymmupyromuif mHeK KOKCOBOH @ KoKcosan uma
IIHXTBI opeanuyeckuil
E—
56-1, 56-3 TlogorpeBatenb MAXThI menioHocumens
57-1,57-3 Cmecuteib HenpepbIBHbIi Horysazonss @ nex (anekmpoofozpesaemvie
59-1, 59-3(W7) Jlozatop meka *._® nexonunuu «OHHKCY)
Q7, Q8 DnexTpooborpeBaeMbie HACOCH < @ — > ioonas macca
120, 120A Kouseiiep JIeHTOUHBIii BOISHOM @ = !

121, 122, 127 Tpaucroptép JeHTO4HbIIT C . . . | | eeeeeee- » 600a
123, 124 Kpan rpeiiepnsrii LA TOTOROM @ @

125 ByHKkep 3arpy3KH OCHOBHO# aHOJHO# @ @ NPOAYKIUMH &

Macchl

126, 129A, 130A Turatesns 10TKOBBIH @ - @ - @ @

128, 129, 130, 131 Bynkep oTrpysku A= A

QAHOJIHOI Macchl

M3AM Maiiina 3arpy3kH aHOJHO# Macchl P
31J1 Matmina TpaHCIIOPTHPOBKH aHOHO# H @
Macchl

DM DiIeKTpOMarHHTHBIH XKeNe300TACTHTENb

Pucynok 8 - CMecuibHOE OTAEICHUE

Hpe,I[BapI/ITeJ'IBHOG CMCHIMBAHUC MIUXTbI W II0Jda4a Ha IMOAOTPECB, OCYHICCTBIIACTCA

CYMMHpPYIOIIMMH BUHTOBBIMU KOHBelepamu. CyMMapHyI0 KOKCOBYIO IIHUXTY MEpE CMEIIEHUEM
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nojorpesaioT B nopoukoBbix nogorpesatensx KITH-500 ¢upmsr «k KUMERA» (puc 9,10 ).
[TomorpeBarenb COCTOUT U3 KOpITyca, 2-X ITHEKOB M MpUBOJA. HarpesB MMUXTHI OCYLIECTBIISIETCA
3a cy€T Terulonepenadn OT Kopmyca M BajoB nojorpesatens. Kopryc u Bajbsl o0orpeBaroTcs
opraHuveckuM TerioHocureneM. Kopryc npenacrasisier co00il KOHCTPYKIUIO U3 YIIIEPOAUCTON
CTaJIM U WCIIbITaH naBiieHneM 15 6ap mpu temmneparype 350°C. B mogorpeBarene umeroTcs aBa
IIHEKa,  Bpallalluecs B  OJHOM  HAalpaBICHUUMOTYT  BpallatbCsi B pasHbIX
HanpaBneHusx).[IpuBol cocTOMT W3 3NEKTpoJABHUTATENs C PEAYKTOpPOM, mpeobOpa3oBaTeneM
yacToThl. CKOPOCTh BpallleHUsl LTHEKOB peryiupyercs OeccTymeHdaro oT 2,5 mo 12 o6/muH,
pEeryJupoBKa MPOU3BOIUTCS C MYJIbTa MECTHOTO YIIPABJICHHUSL.

Pucynox 10 — JIByX - ¥ 4eTBIPEXIITHEKOBBIE TOPOILIKOBBIE MOOTPEBATEIIN

BepxHss kpplllika mojorpeBatess, pa3feiicHa Ha HACKOJIBKO CHhEMHBIX CEKIIMH, OJHa
CeKIMS OCHAIeHa MaTpyOKoM I OTcoca TBLIM, Jpyras OCHalleHa CMOTPOBBIM JIFOKOM.
Kppimku ocHamensl crmoem  teriousonsiuu  (50MM) u3 MHHepanbHON BaThl. BHemrHsis
MOBEPXHOCTh KOpIyca Teruion3onupyercs cimoem 100MM MuHepalbHOH BaThl U 3aKpbIBaeTCs
AJTIOMUHHEBBIM JIUCTOM TOJIIIMHON 1MM.

[IIHeku cOCTOST W3 CIUIOIIHBIX BajOB, HA KOTOPbIE HAHU3BIBAIOTCS CEKI[MU BUHTOBBIX

MeperpeBaTesiel 3 U3HOCOCTOMKOM cTayii. Ka)kaplil ITHEK B BBIXOJHOM KOHIIE OCHAILICH
79



BpAIIAIOIIMMCS COEAMHEHNEM JUIsl BBOAA M BBIBOJIA KHUAKOTO TEINIOHOCUTENA. [[BrKeHMe
TEIUIOHOCUTENS B KaHanax ImHeka (puc. 11).

Pucynok 11 - Cxema 1BUKEHUSI OPraHUYECKOT0 TEMIJIOHOCUTENISI B CTEHKE KopIiyca (a) U
B I1HEKe (0) MOPOIIKOBOTO MOIOTPEBATEIS

TennoHocuTeNnb MOCTyMaeT B KaHaJl, B BUTKAX IIHEKA, U JTOXOAMUT 0 MPOTUBOIIOJIOKHOTO
KoHI[a. [laiee TeMIOHOCUTENb MOCTYIAeT B OCEBOM KaHaJl Baja LIHEKa M BBIXOAMT 3a Mpeeibl
IIHeKa. 3a cYeT TeIulonepenadn 4vepe3 CTeHKU Hacaaok oT kuakocTd BOT k kokcoBoil muxre
MOCTICAHSIST HArPeBaeTCs, a 32 CYET CIHUPATBHOTO BO3JIEHCTBUS LIHEKA MaTepual MPOABUTAETCS
BJIOJTb KOPITyCa K pa3rpy304YHOMY KOHIILY.

CKOpOCTB BpalICHUA IIHCKAa JOJIZKHA COIIACOBBIBATHLCA C TMPOU3BOAHUTCIBHOCTBIO
MIOJIOTpEeBaTElsl, IIPH TOM YPOBEHb MaTepHaia JODKEH JT0XOIUTh IO BepXa ITHEKOB.

Jliist oGorpeBa pyOaniku OpraHMYeCKHi TeITIOHOCUTEI MTOIaeTCs, B OCHOBHOM, B IIEHTPE
nauma (puc.9a) U NUPKyJIUpyeT B pyOalke, TOCTUTasi BEIXOJHOTO KJIallaHa B KOHIIE Keyooa.
Yepes crenku kopnyca nepenaercsa Toybkol0-15% temnna quist Harpesa Kokca.

Jlo3upoBaHHbBIE  MaTepHalbl  MOCJEe  MOJAOrpeBa  MOJAIOTCS Ha  CJIEAYIOUIYIO

TEXHOJIOTMUECKYIO ONEpPaLUIO ~-CMEILICHUE.
CMecuTe I HeNMPEePLIBHOIO eliCTBUSA

HemnpeppiBHBI ~ Ipoliecc  CMELIEHMsI  XapaKTEpU3YeTCS  HENPEpPBIBHBIM  BBOJOM
KOMIIOHEHTOB IIUXTHl B 3arpy304HO€ YCTPOWCTBO W HENPEPBIBHBIM BBIBOAOM TI'OTOBOIO
IPOAYKTa. DTOT CIOCOO CMENICHUSI NMEET MPEHMYIIECTBO Nepe MEPUOINISCKUM KaK TpoIecce
YCTAHOBUBILEHCS. Ero ynoOHo aBTOMaTu3upoBaThb U MeXaHM3MpoBaTh. Kpome Toro,
yJIy4dIIaeTCsl MCIOJIb30BAHUE MOIIHOCTH IPHUBOJAA, KOTOpas BO BpeMs paboOThl  ocTaeTcs
IIPAKTUYECKH HEW3MeHHOH. IlapameTpbl cmecM NO Mepe MNpOABMKEHHUS OT 3arpy304HOrO
YCTPOMCTBa K pasrpy304HOMY CYLIECTBEHHO HW3MEHSAIOTCS, OIHAKO B KaXIOW TOYKE IO
OPOJOJIBHOM  OCHM  HAaXxOIUTCS CMeChb C  XapakTepHbIMH  cBoicTBamu. HaumbGonee
pacnpoCTpaHEHHBIMM B MHPOBOM NPAKTHKE MOIY4YWIM Tak HasbiBaeMble KO-cMmecurenu
mHekoBoro Ttuma. Ha puc.12 mpencrasnen cmecurens ¢upmbl « KUMERA».Cmecurens
COCTOUT M3 OapabaHa, CMECHIIBHOTO IIIHEKA, 3arpy304HOr0 U pasrpy304HOro y3J10B, MEXaHHU3MA
OTKpBIBaHUs OapabaHa, peaykropa u GpyHIaMeHTa.
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Pucynox 12 - Cmecurens

Mukcep OCHaIlIEH OJIMHAPHBIM 00OrpeBa€MbIM CMEIINMBAIOIINM IIHEKOM, Pa3MEIEHHbIM
B Tak)ke 000rpeBaeMoM IMIMHAPUYECKOM Kopityce. [lenbra-o0pa3Hble CMENINBaIONIUE JOMATKU
pasMelieHsl MOJ OJHUM YIVIOM K Bajly IIIHEKa, COBEPUIAIOLIErO0 BO3BPATHO- IMOCTYMAKOIINE
JBUKEHUS.

Kopnyc cmecutens HW3roToBisieTcsi M3 CTaJld M OCHAIAETCA HM3HOCOYCTOMYMBOM
CMEHsIeMOi OpoHel. BpoHS U3roToBisieTcs M3 YIVIEPOAMCTOW CTald M HaIUIABIseTCA
U3HOCOYCTOMYUBBIM  MaTepuaiioM. Ha BHyTpeHHEH IOBEPXHOCTH KOPILyCa 3aKpEIUISIOTCS
JIOTIaTKM, CO3JAloIIMe BCTPEYHOE MABJIEHHWE B IPOLIECCE CMEIICHMs, TaK)K€ HaIUIaBIISIOTCA
MaTepUajIoM, yCTONYHUBBIM K UCTUPAHUIO.

CMmecwipHas KaMmepa OCHAIleHa TOJIBIMK KaHaJaMmH (pyOamikoi) s IUPKYJISIITUN
teronocurensi(BOT).

Bce kanamel i HarpeBaTensl paccuMTaHbl Ha AaBieHue 11 Gap u Temmepatypy 1o
350°C.

[IIHek sBnsSeTCS MyCTOTENBIM, BHYTPU HETO pacloyiaraeTcsi cBapHas TpyOa-criupaib, s
obecrieuenns xopomeil Teronepenaun ot BOT Ha HapyXHYI0 TNOBEpPXHOCTh UIHEKA.
BricokoTeMmniepaTypHblii OpraHM4€CKU TEIJIOHOCUTENb BBOJUTCS B ITHEK U BBIBOAUTCS U3 HETO
yepe3 mydty tumna "[xouncon 2700 SNHQ 3".

Pa3rpy3ounslii y3en MMeeT /Ba KaHaia AJi 3aKpBITUS BBINYCKA, OHM MOJJEP’KUBAIOT
NOAXOASAIIMK  OOpaTHBIM  Hamop Juisi  O00ECTeYeHHs]  ONTHUMAJIbHOM  WHTEHCHBHOCTH
NepEMENINBAHNS U Ka4eCTBA MaCCHI.

B amomMuHuEBOH U 3JIEKTPOJHON MPOMBIIUIEHHOCTH XOPOILIO H3BECTHBI CMECHTENH,
BbImyckaembie (upmoit  Buss (puc.11) . MX KOHCTpyKIMsST HMeeT MHOTHE XapaKTepHbIC
ocobennocty, onuskue k cMecurenro KUMERA.
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Pucynok 13 - Cmecutens HepepbIBHOTO AEHCTBUS

dopma pabouell JOMATKHA KOpITyca CMECUTENs W ChEeMHOW HACaJKd Ha BaJl ITHEKa
(puc.14).

Pucynok 14 - Pabouas nmomarka kopmyca(a) u cheMHasi Hacajka (0)

Koncrpykumss cmecurens ¢upmel Buss paccunmrtaHa  Ha 000TpeB € TMOMOIIBIO
BBICOKOTEMIIEPATYPHOTO TEIUIOHOCUTES. B OCHOBE KOHCTPYKIUHU JI€KUT OJHOIIHEKOBBIN
pabounii opraH ¢ IPEPHIBUCTON BUHTOBOM pe3b0Oi.

[lonydyenHas aHomHas Macca B 3aBHCHMOCTH OT €€ Ha3HA4YeHHUs OTIPABIACTCS B
ANEKTPOIU3HOE TPOU3BOJICTBO MIIH HA MIPOU3BOJCTBO 000KEHHBIX aHOIOB.

®opMoBaHHe «3eJeHbIX» AHOTHBIX 0JI0KOB

«3eneHas» aHOAHAas Macca, IOJIY4YEHHass B CMECUTENSAX MEPUOAUYECKOTO MU
HETIPEPHIBHOTO JICHCTBHSI, IOCTYIAET HA YYaCTOK ()OPMOBAHUS aHOIHBIX OJIOKOB.

B HacTosimiee  ans MPOMBBOJICTBA «3EJIEHBIX» AHOJOB HCHOJIB3YETCS TEXHOJOTHS
BuOpodopmoBanus. BubpodopmoBaHme 3TO YIIJIOTHEHHE aHOJHOW MacChl 32 CYET BHOpalUu 1
dbopmoBaHUs (BHEITHEE TABJICHHE).

[Ipu BBIOOpE pexrma BUOPUPOBAHUS CIEAYET YUUTHIBATh Pa3INuHbIe (PaKTOPHI:

- Maccy popMyeMOro U3enus,

-TeMnepatypy popMoBaHus,

-Ka4yeCTBO U KOJMYECTBO,CBI3YIOIIETO B 3JIEKTPOIHON Macce,

-TPaHyJIOMETPUYECKUN COCTaB KOKCOBOW LIUXTHI,

- rpaduK HApaCTaHUS YaCTOTHI BUOPAIIHIA,
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- BaKyyMHPOBaHHUSI aHOAHOH Macchl mepeq M BO BpeMs BUOpodopMoBaHUS (yHaleHue

BO3/lyXa M rasa).
KauecTtBO «3€neHBIX) AHOAOB IIPHUHATO OLCHHUBATH IIPCIKAC BCCro IO HX 06'LCMHOI>'I

IUIOTHOCTU. 3aBUCHMOCTh CBOWCTB OOOXOKEHHBIX AaHOAOB, T. €. TOTOBOH MPOAYKIHH, OT
00BEMHOM TJIOTHOCTH «3€JICHBIX» aHOJIOB B TpaUYeCKOM BUJIE TIPEICTABIICHA HA puc. 15.
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Puc. 15 - 3aBucuMOoCTh CBOMCTB 000KKEHHBIX aHOOB OT TJIOTHOCTH «3€JICHBIX» aHOJIOB:
1-MexaHnueckas MPOYHOCTb; 2-00bEMHAsI IUIOTHOCTh OOOMOKEHHBIX aHOJOB; 3 — MOPHUCTOCTh
(IT); 4 —ocemaemocTs(OC); 5- yaenbHOE OJJIEKTpOoconmpoTuBieHne (0); 6-kodduimeHT
razomnponumaemocts (K).

Kpurepuem kadectBa cOpMOBAaHHBIX OJIOKOB, KpoMe OOBEMHOM IMJIOTHOCTH, SIBISETCS
OTCYTCTBHUE TPEILIUH, CKOJIOB, HEIPOIPECOBOK.

OObvemMHast TUIOTHOCTh KOHTPOJIMPYETCS Ha BHOPO(QOPMOBOYHON YCTaHOBKE, Kak
NPaBUJIO, aBTOMAaTHYECKU ITyTEM 3aMepa BBICOTHI OJIOKA C TIOCIEIYIONMM PacyeToM JaHHBIX Ha
OBM. KoHTpoJib MO IpyTrUM MOKA3aTEAM OCYILECTBISETCS BU3YAIBHO.

OntuMmanbHble napaMeTpbl BUOPO(OPMOBAHUS AHOJOB Ha COBPEMEHHBIX MalllMHAaX C
BaKyyMHUPOBaHHEM, IIPUHSATHIE B IPAKTUKE, COCTABIISIOT:

- aMIUIUTyAa Kojebanui 2—>5 mwm,

-gactora 1500—2000 mMun"',

-nasnenue npeccoanus 0,05—0,10 MITa

- nnuTenbHOCTh npeccoBanus 30—~80 c.

-0CTaTOYHBIN BakyyM He Oonee 5 kl]a.

-TeMnepaTypsl cmemmanus 170-180°C, B Tene anona 160° C

O0opynoBaHue A1 NPOU3BOACTBA «3eJeHbIX» AHOAHBIX 0JIOKOB

OCHOBHBIM BHIOM O0OPYAOBAHUS IS MOMYYSHHS «3E€JICHBIX» aHOIAHBIX OJIOKOB CITy)KaT
BUOPOMAIIIMHBI HJIH BUOPOYIUIOTHUTEIN, 3AMMCTBOBAHHBIE M3 IPOMBIIIJICHHOCTH CTPOUTEIHHBIX
MaTepHaIOB U MOJU(PHUIIMPOBAHHBIE ISl HYK]] SJIEKTPOTHOTO IPOU3BOJICTBA.

OcHOBHOH YacThiO JIFOOOTO BHa BHOpoOyIioTHHTENs (puc. 16) sBiusercs BHOPOCTOI,
NPEICTABIISIONINN cO0O0M CTAbHYIO pPaMy, YCTAaHOBJICHHYIO Ha OMOPHBIX NpyknuHax. Konebanus
CTOJIa CO3JAIOTCS JIByMsI BpAINAIONIMMUCS HABCTPEYy BaJlaMU C YKPEIUICHHBIMH Ha HUX
nebanancamu. Ha BuOpocTone ycTaHaBIMBAOT (OPMY M JKECTKO 3aKpEIUIAIOT, JJIS CO3JaHHS
JIABJICHUS] TIPUMEHSAETCSl CTaTHUECKUi rpy3 (MPUTPY3), KOTOPBIA CBOOOIHO MEpEeMeEIIaeTcsl B

83



BCPTUKAJIbHOM HAIlPpAaBJICHUU. y,Z[GJ'H:HOC JaBJICHUC BI/I6p0yH.HOTHeHI/I$I Ha TpH MMOopsAJAKa MCHBIIIC,
YCM IIpH NpeCCOBAHNUN
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Pucynox 16 — Bubpomamnna.OCHOBHBIE 37IEMEHTBl KOHCTPYKIIHH:
1-Bubpodopma; 2-npurpys; 3-«3eJIeHbli» YroiabHbIH aHo; 4-1ebanaHc; 5- BUOpoCTo;6-
NPY>KUHBI

BubpoyrutoTHUTENM IPOU3BOIAT IBYX THIIOB:

— CO CTallUOHAPHO YCTAHOBJICHHOW KOHCTPYKIIUEH;

— ¢ TIOBOPOTHBIM CTOJIOM (TaK Ha3bIBa€Mble KapycCelabHbIE BHUOPOMAIIIMHBI).
TexHonornueckuili mporecc BUOPOYINIOTHEHHSI COCTOMT M3 HECKOJIBKHUX IMOCIeI0BaTeIbHbBIX
CTaJuil: T03UpOBKa U 3arpy3Ka (popMbl, BUOPOYIUIOTHEHHE U pa3rpy3Ka.

Becbma BaxHBIM TpeOOBaHHMEM K TEXHOJIOTUU BHOPO(GOPMOBAHUS SIBISETCA TOYHOCTD
JIO3UPOBAHUS MOPIUH 3arpy>KaeMoil aHOJHON MaccChl M, CIIEOBATENbHO, BBHICOTA MOJIY4aeMOro
Oloka mpu 3aJaHHOW O00bEeMHON IUIOTHOCTU. (OCHOBY BECOBOM JO3UPYIOLIEH CHUCTEMBI
COCTABJISAIOT JO3UPOBOYHBIA BHOPOJIOTOK U KIOOENH C CHCTEMOW B3BEILIMBAHMS.

IIpOMBINIIEHHOCTh  BBITYCKAET BUOPOMILIMHBI JIByX THUIIOB @ CTAallUOHAPHBIE W
MMOBOPOTHBIE (KapyCeTbHBIC).

CranuoHapHble UMEIOT HECKOJIBKO MOJU(DHKAIIMHA:

- ¢ TepeABWXKHBIMH  BHOpodopMamMM, CO  CTAllMOHAPHO  pa3MeEIIeHHBIMU
pa3beMHBIMUBHOpOhOpMamH;

- ¢ nBymMs BHOpPOCTOJIaMH W JBYMS I[€pPEMEIIaeMbIMH WJIH CTallMOHAPHBIMHU
dubdbpodopmamu.

Cranuonapnas mammHa kKoHcTpykuuu KHD ¢ ogaum Bubpocronom(puc. 17). B mamnne
TOT0 THUHA BCE S5  TEXHOJIOTMYECKHX  OMNEpaIii MOCJIEIOBATEIBHOIIPOXOISAT B
OJIHOMCTallMOHAPHOU BHOpOdopMme.
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Pucynox 17 - BuOpomammHa CTaMOHApHOTO THIIA C OJHUM BHOPOCTOJIOM H
MOHOJIMTHOM BUOpodopMoii: 1-momada mUXTH; 2- Ta300TCOC M BaKyyMHPOBaHHUE, 3-TOTOBBIN
3eJIeHbIN aHoand; 4- mpurpy3 ¢ (GOpMOBOUHOH IIIUTOM;S-BHOpodopma; 6- 3axBaT BHOPOGOPMEIL;
7-ToNKaTeNb, 8-B3BENIMBAIONIMK Ki0Oenb, 9-aBTOMaTHUecKas B3BellnBaromias cucrema; 10-
MeXaHM3M IpuBofa npurpysa; 11- mpuson Bubpoctona; 12- Bubpocton; 13- ponbrang; 14-mrox
npurpysa; 15 — nebanancsl.

JIByXMO3UIIMOHHAsT ~MallliHa C  M[epeIBMKHBIMU BuOpoopMaMu ©  IBYMH
CTAallMOHAPHBIMH YCTaHOBJICHHBIMHU BUOpocTonamu (puc. 18).
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Pucynok 18 - BuOpomammHa ¢ AByMsl CTallMOHAPHO PACIOJIOKEHHBIMH CTOJAMU U
nepenBwKHbIMU BHOpodopmamu: 1 - mepenBuxHasBUOpodopma; 2- BHOpOCTON;, 3- MPUBOJI
BUOpOCTOJIA; B3BEIIMBAIOLINI KIOOEb.
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BecoBoe ycTpOHCTBO HAaxXOOUTCA MEXAY BUOPOCTOJIAMH, Ha OAHON CTOpPOHE MAaIlWHBI
OpOMCXOOUT BUOpodopmoBaHue, BTOpas (opMa HAXOAUTCA B CEPEOUHE MAIIUHBI U
HanoHsieTcs. [Ipou3BOAUTENHFHOCTh TAKOW MAIIIMHBI 110 CPABHEHHIO C OJIHOM BHOPOCUCTEMOI, B
2 pa3a BbIILIE.

Bo3moxHBI BapuaHThI, Korja BHOpPOCTON W BUOpodopma pa3MemnieHbl CTallMOHAPHO,
NepeIBUKHON SBIISIETCS 3arpy304Has TEJIEKKA.

Ha Bcex Tumax MamuH HCTONb3yeTcs BakyyMupoBaHue. [IpuMeHeHne BaKyyMUPOBAHHUS
JaeT TMpeuMyIIecTBa C TOYKM 3pPEHHs] KaK KadecTBa AHOJHBIX OJOKOB, TaK M YIy4IICHHUs
IPOEKTHBIX PELIEHUI CaMOIr0 aHOJHOTO ITPOU3BOJICTBA!

-opMoOBaHHNE aHOJA JIOMYCKAeTCs MPU OTHOCUTENIBHO BBICOKOH TemmepaType 0e3 pucka
neopManu TOPSYETO «3EJICHOTOo» OJIoKa, B CBA3M C YeM HE TpeOyeTcs SHEproeMKoe
IPOMEKYTOUHOE OXJIAXKIEHNE aHOJHOW MacChl MEXAY CMECUTENIEM M BUOPOMAIIMHOM;

— nocturaetcs 3G GHeKTUBHBIN cOOp CMOJI U Ta30B BO BpeMs (hOpMOBaHMUS.

I'oTOBBIE «3eNeHbley OOKKM MMeroT Temmeparypy a0 150°C, u mepen cknagupoBaHHEM
ux TpeOyeTcsi OXJIaauTh, YTOOBI HE MPOU30NLI0 AedopMupoBanus. OXIaxaeHne MPOUCXOANUT B
rajiepesix BOJSHOTO OXJaXKIeHHs. [amepes mpencTaBiseT pPOJMKOBBIA W IJIACTHHYATHIN
TpaHcnoptep AanHoM 30M, 26M U3 KOTOPBIX 3aHATO aHoAaMH. [Ipu ABMKEHMH 11O TPAHCIIOPTEPY
«3eNeHbIe»0IOKM ¢ OOKOB M IO BEpXHEH TpaHM OpOMIAIOTCS BOJOU. lIpomomkurenbHOCTD
oxnaxaeHuss cocrapiaser 40-50muH. BopasHble mapbl oTcachlBarOTCS, M B rajepeu
noJiepKuBaeTcs armocdepa crmaboro paspspkeHus. OtTpaOoTaHHas BOAA OCBETISICTCS U
BO3BpalllaeTcs Ha OXJIaXJIEHUE, OTCTOM NIIaMOB MEPUOANYECKH U3BIIEKAETCS M BO3BpallaeTcs B
npou3BOACTBO. Ha BbIXONe M3 KPBITOH rajeped MPOBOAUTCS MPOJYBKa CHKATHIM BO3AYXOM
HUNTENIbHBIX THE3/] aHO/Ia OT MMOCTOPOHHUX BKJIFOYEHUN U OCTATKOB BO/I.

O0:KHUT «3eJIEHBIX» AHOAHBIX 0JI0KOB

OOXUT «3eJIeHBIX» AHOJHBIX OJIOKOB SBISETCS 3aBEpIIAIONICH CTajguel MpOM3BOACTBA
YTOJIBHBIX AHOAOB ISl AJIIOMHHHMEBBIX JJIEKTPOJIM3EPOB, INPU ATOM IIEKOKOKCOBas Macca
IIPEBpaLIAETCS B MOHOJIUTHBIN 3JIEKTPOI.

OOXHUT «3eJICHBIX» aHOJHBIX OJIOKOB M (OPMHUPOBAHUE CAMOOOKHTAIOMIETOCS aHOJIa
HETIOCPEJICTBEHHO Ha DJICKTPOJIM3EepEe UMEIOT OJU3KUI 110 CBOCH CYIIHOCTH MeXaHH3M. B obomnx
CIIy4asiX MPOMCXOJAT 3aMEIJICHHOE CIIEKaHHEe CBSA3YIOUIETO U (OPMUPOBAHUE CTPYKTYpPHI aHO/IA.
Opnako mpHu OOXKHUIe «3eJIeHBIX» OJIOKOB YAAeTCsd COXPAHUTh MEPBOHAYATIBHYIO CTPYKTYpPY
aHOJ1a, 3aJI0KEHHYIO MPU CMEIICHUH ¥ BUOPO(OpMOBaHUU. Y CaMOOOKUTAIOIINUXCS aHO/IOB, HE
yaaercs wu30ekaTh 3aMETHOM CEHAMMMHTALMU JKUAKOW a3kl W HapyUIeHHs 3aJaHHOU
CTPYKTYpbl aHOZa, YTO IPUBOAUT K CHIDKEHHIO KauecTBa aHona. [IoBbIIEHHOE conep)kaHue
CBA3YIOILLErO MPUBOJUT K CHUKEHUIO IUIOTHOCTH, NOPUCTOCTU U IOBBIILIEHUIO OKUCISEMOCTU
npu snektpoiause. OOXKUT aHOJOB MOMKHO NPOBOAMTH Ha JIIOOBIX T€yYax, HpPU YCIOBUHU
BBIIEPKKHU Tpaduka 00XHUra,co3qaHNus BOCCTAHOBUTENIBHON WM HEUTpanbHON aTMoc@epbl A
MpeIOTBpalIeHUs] OKUCIIECHUS aHoAa. Ha mpakTuke 00Kur aHOJ0B MPOBOAUTCSA HCKIIOUUTEIHHO
B KOJIBLIEBBIX KaMEpHBIX MeYaX OTKPBITOTO WM 3aKpbITOro Tumna. FiMeHHo Ha meyax 3TOro Tuma
JOCTUTAIOTCS OOJbIIasi MPOU3BOIUTEIBHOCTh, MAKCUMAaIbHAs SKOHOMHSI TOIUIMBA M HAWITYYIlINe
TEXHOJIOTHYECKHE PEe3yNIbTaThl 00KUTA, BKIIIOUAsl XOPOIIee KaueCTBO 000KKEHHBIX aHO/I0B

TemnepaTypHblIii pesKUM 00KHIa

[Iporecc o6xura/criekaHus «3€JIEHBIX» aHOJHBIX OJIOKOB YCIOBHO MOKHO Pa3JICIUTh HA
CIIC/TYIOIINE CTAHN:
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I-a — pno 120 °C; mnpenBapuTenbHBIH HAarpeB «3€JNEHBIX» OJIOKOB, KOTOPBIH
COTIPOBOXKIACTCS penakcanuen (ociaablieHneM) HMEIONIUXCS MEXaHWYECKHX HANpsOKCHUH B
CTPYKTYpE, pa3MArdeHUeM IeKa U TUCTUIISAUEH BIIary;

2-1 — 120—350 °C; Tepmuyeckue mpeoOpa3oBaHUs B MEKe M MEKOKOKCOBOH CMECH,
CBSI3aHHBIE C PEAKIUSMU PA3JI0KEHUSI OPraHUUECKUX COSIUHEHUN;

3-1 — 350—600 °C; xokcoBaHME CBA3YIOIIETO M HAYalO CHEKAHMS MEKOKOKCOBOM
KOMIIO3UIIUH;

4-1 — 600—1100 °C; ¢uznKo-XxUMHYECKHE TMPeoOpa3oBaHUs, HANpPABJICHHBIC Ha

YIOPSI0OYEHHE CTPYKTYPBI 000A#CKEHHOTO aHOAA.

Pa3paboTka pamuoHaqIbHOTO TEMIEpaTypHOro rpaduka o0Xura, T. €. ONTHMAJIbLHOTO
TEeMIa MOJbeMa TEMIEpaTyphl Ha KaxaoW W3 4 cTaiauii 00XHra sIBISETCS Ba)KHBIMYCJIOBHEM
MOJTyYEHHUs] BBICOKOTO KauecTBa OOOMKEHHBIX AHOJOB IMPU MHUHUMAJIbHBIX SHEPreTHUYECKHX
3arparax.

Temn narpeBa B npenenax 0—800 ° C B cpegnem moipkeH Obith 9,5 °C/u. Ilpu 3TOM B
30He 0—350 °C temn HarpeBa 6—6,5 ° C/u.

Temn mogpema Temmeparypsl B umHTepBasie 800—1100 °C xak u TemMn OXJIaXICHHS
000 >KEHHBIX aHOJIOB HE TUMUTHPYETCS TaK CTPOTO, KaK 30HA MPEIBAPUTEIILHOTO HarpeBa. Tem
HE MeHee MpeBBIlIeHUE 3TOTo nokaszatesns 6omnee 20 °C/u Takke HEAOMYCTUMO, TaK KaK CIUIIKOM
WHTCHCHBHBIA HArpeB WM OXJIAXKICHHE MOTYT BBI3BATh OMACHBIC JIOKAJIhHBIE TEMIIEpaTypHBIC
HaANpsDKEHUS B aHOJAxX U MX pacTpeckuBaHue. ONTUMallbHOE 3HAYE€HUE KOHEYHON TeMIiepaTyphbl
obxwura 1050—1100°C, npudem casur B cropony1100°C siBisieTcst IpeArnouTUTETbHBIM

KoHcTpykuus neveii 00:xura

,Z[J'ISI o0xura AHOAOB NMPUMCHAIOT MHOI'OKaAMCPHBIC KOJIBLCBBLIC IIE€YM OTKPBLITOTO THIIA

(OeccBomOBBIE TIEUM) M 3aKPBHITOTO TUIA (CBOAOBHIE MeuH). Mcmonb3oBaHue medeld 3TOro Tuma
00yCIIOBJICHO IIENIBIM PSAIOM (DAaKTOPOB, BaXKHEHIIINE U3 KOTOPBIX CIEAYIOIINE:

1. OGUT aHOAOB JOJKEH MPOBOIUTHCS IO ATUTEILHOMY U TOYHO BBIIEPKAaHHOMY
rpaguky.

2. Ilpu NOBBIIIEHHBIX TEMIIEPATypax «3€JEHbIC» AHOMBI MOTYT Ae(POPMHPOBATHCS IOJ
BO3I[€I\/’ICTBI/ICM CO6CTBCHHOFO BEcCa, 1'[03TOMy NU3OCIINA OOJIKHBI 6I>ITB IIOMCIIICHBI B
CTAOWIM3UPYIONIYIO 3aCHINKY U3 YTOJIHHOTO MOPOIIIKA.

3. O0GXUT T0HKEH MPOBOAUTHCS B BOCCTAHOBUTEIILHON MM HEUTPAIBHOU Cpefie, TaK KaK

° C B armocdepe BO3AyXa HAYMHAETCS 3aMETHOE

npu Temneparype Oombine 700—800
o0ropaHue aHo/10B.

OTHM YCJIOBUSAM B HauOOJbIIEH CTENIEHN YAOBIETBOPSAIOT MHOTOKaMEpPHBIE KOJIbLIEBbIE
neyu. Bee meun aToro tuna cTposiTcs Ha NPUHLIKIAX:

- TEIUIONEpPEAAUN OT CKUTAEMOI0 TOIUIMBA YEPE3 PA3ACIUTENBHYIO CTEHKY K MaTepHalry
B 00KUTOBOI Kamepe, T. €. Ha MPUHIUIIE KOCBEHHOT'O Harpena

- CHUCTEMBI MEpEeMEIICHNs HarpeBarolleil MOIIHOCTH MOCIEAO0BATEIbHO OT KaMepbl K
KaMepe IO KOJIbIly Te4Yd, B TO BpeMs Kak caM OOXHraeMmblil MaTepuaid OCTaeTcs B Iedu
HETOABHKHBIM.

B MHOroxamepHoil meuu mnepeMelaroTcs Cpasy TpH 30HBI: 30HA MPEIBApUTEILHOIO
Harpesa, 00KHra 1 OXJaXIeHUs. B CBA3M ¢ 3TUM MaTepHal KaxJ0i KaMephl B Ipejiesax 0JHOro
[IUKJIa TPOXOJUT BCE CTaIUU OOXKUTa M OXJAXKICHHS B COOTBETCTBHHM C TEeMIIEPATypHBIM
rpauKoMm.

B nmro0om ceueHun KoJIbLIEBOM MeUM TEIUIOBOM Mpoliecc nepuoandecku nopropsercs. C
XOJIOJTHOTO KOHIIa IPOBOAUTCS NMEPUOINYECKAs 3arpy3Ka «3€JIEeHbIX» OJIOKOB, C FOpsSYEro KOoHIla,
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T.e. TOCJIE HarpeBa, OOXKHUra W OXJIAXKACHHUS, C TOH K€ NMEepPHOAUYHOCTBHIO BEAETCS pasrpyska
00O0XCOKEHHBIX aHOJOB. B 3TOH CBs3M KOJBIEBbIE MHOTOKAMEpHBIE I€YH , C HEKOTOPOM
YCIIOBHOCTBIO MOKHO OTHECTM K II€4aM HENPEpPBIBHOTO ACUCTBUA. B oTedecTBEHHOM U
3apyOeKHOW AITIOMUHUEBOW TPOMBIIIJICHHOCTH MCIIOJNB3YIOTCS TMPEHMYIIECTBEHHO  IEYH
oTkpeiToro  Tuna(beccBomoBbie). Ha psame mnpennpustuit OCOOEHHO  DJIEKTPOJHOU
MIPOMBILIIIEHHOCTH, MCIOJB3YIOTCS M Ieuu 3akpelToro Tuna. Ho Hambosblee mpeamodreHue
OTJaeTCs IIeyaM OTKPBITOrO THIIA.

CoBpeMeHHbIE 00KUTOBBIE MIEUN COCTOAT U3 OOJIBIIOrO YHciaa Kamep, kpaTHoro 18 wmium
20, 1. e. 40 -, 60 - unu 72 - xamepusle neud. Hanbonee yaauHoit cuntaercs 60 - kamepHas 1eyb,
ONTUMAJILHO  COYETAIolasi  BBICOKYIO  INPOU3BOJAMTEIBHOCTh C  XOPOUIMMH  TEXHHUKO-
SKOHOMHYECKUMHU TTOKA3aTEISIMHU.

Pucynok 19 - Konbuesas neub OTKPBITOrO THIIA
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Monepeyxan
neperopoaKa

BHYTpeHH M Orxeynoprbii
BHewk i razoxon rasoxomn NpoCTEHOK

Nonepedxan
neperopoaKa

Pucynok 20 - DieMeHTHI [1e4H ¢ yKa3aHUEM KacCeT, Fa30X0/I0B U EPETOPOIOK

Kaxmas xamepa mpencrtaBisieT co0oil  OJOK  SJIEMEHTApHBIX  SIYEEK-KaccCeT,
PACIIOIOKEHHBIX TapaJUIeIbHO BJOJIb OCH TEYH, TOJHOCTHIO MIECHTUYHBIX KakK IO pa3Mepawm,
TaK M 10 KOHCTPYKUMU Uil Bcex kamep neun. Kamepa coctout u3 6-8 xaccer.

Kaccera umeer dopmy mnpsmMoyronbHON KOpOOKH, OTpaHHYEHHOW ¢ OOKOBBIX CTOPOH
CTEHKAMH OTHEBBIX WJIM TPEIOIIUX TPOCTEHKOB, MO TOpPLIAM — CTEHKaMU MEXKKaMEpPHBIX
MEePEropoJIOK, CHU3Y — MOBEPXHOCThIO MOJAMHBI. Kaccera CoyKUT €MKOCThIO JJIS 3arpy3Kd
00’KUTaeMBIX U3JIETUH.

Kaxmass kaccera wWMeeT aBTOHOMHYIO CHCTEMY O0OTpeBa, OCYIIECTBISICMYIO
MOCPEJICTBOM yCTAHOBKU TOPEIOK B KAXKIbIM TPEIONIMN MPOCTEHOK W aBTOMATHYECKHU
peryJIupyeMyro 1o MmoKa3aHusIM TepMorap.

I"'a3004MCTKA U VJIABJHBAHHE IAPOB NEKA

I"a3p1, ynanseMble OT mevel 00Kura aHoJI0B, COJIEPKAT B CBOEM COCTaBe:!

- CMOIJIbI,

-YTJIEBOIOPOIHI,

-SO2,

- HF,

- TBCPABIC 4YaCTUIIbI B BUJIC TIbLI. N

[Tpudem 00beM M COCTAB MEYHBIX I'a30B MPU PaBHOW MPOHU3BOAUTEIBLHOCTH CYIIECTBEHHO
pa3IuyaroTCs AN TMedYeld OTKPBITOTrO M 3aKphITOro TUMoB. OOImuii 00beM OTXOAAIIMX ra3oB Ha
meyax OTKPHITOTO THIA OOJbIIe, II0 CPaBHEHHIO C 3aKpPBITBIM TUIIOM, HO MEHeEe
KOHLIEHTPHPOBAHEI [0 COCTABY.

JIJIs O9MCTKH OTXOMASIINX Ta30B CYIIECTBYET JBa crioco0a:

- MOKPBIif crioco0;

- cyxoii croco0.

89



MoOKpbIfi clocO0 OCHOBBIBAETCS Ha MPOIMYCKAHWW Tra3a duepe3 COMOBBIM PacTBOP.
OCHOBHBIM 000PYIOBaHUEM SIBIISIETCSI CKPYOOep.
CreneHb OYUCTKU TAKUM CIIOCOOOM COCTaBIISIET:

- TopucCTHIil BOgOpOA - 98%
- cepHUCTBIN auTHApua - 90%
- TIBUTH - 70%
- cMoJIHCThIC BemectBa - 30%

Huzkas creneHb 04uCTKH OT CMOJI , OCHOBHOM HEJOCTAaTOK 3TOT0 Coco0a OUUCTKH.

OCHOBY COBpPEMEHHOM OYHCTKHM Ta30B TI€4Ye OO0XKHIra COCTAaBJSIOT MPOIECCHl |
amnmapaTthl «CyXO0il» OYHMCTKH ra30B, OCHOBAHHBIE HA HCIIOIBb30BAHUH PA3UYHBIX cOpOEHTOB. B
KayecTBE COPOCHTOB MOTYT WCIIONIb30BAaThCA TJIMHO3EM, JAHCIEpPCHAas TMbUIb HEPTSIHOTO
MPOKAJICHHOTO KOKCA, aKTUBUPOBAHHBIN KOKC u Ap. OmHako HambOombllee pacrnpoCTpaHCHHE
MOJTYYMJIN TIIMHO3EM U KOKCOBAs TbLIIb.

Ha amomMuHueBBIX 3aBoJax B KadecTBE COpOEHTa Iiejecoo0pa3Hel HCIOIb30BaTh
[JIMHO3€M, HEJIOCTaTOK  HCIOJb30BaHUS TJIMHO3EMa MoJiHas copbuus cmoi. CopOupoBaHHbIE
CMOJIBI JIETKO HMCHApSAIOTCS C MOBEPXHOCTH 3aCBHINKU MPU 3JEKTPOJIM3E, YXyIUIlas CaHUTapHO-
9KOJIOTHYECKHUE YCJIOBUSA TpyJa B IeXaxX 3JIeKTpoiu3a. B 3Toil cBsA3M TIMHO3eM HEOO0XOAMMO
OUUCTUTH OT CMOJI, YTO TpeOyeT AOMOTHUTENbHBIX 3aTparT.

B kauecTBe copOeHTa BMECTO IIMHO3EMa YacTO HCIOIb3yeTCs KOKCOBas MbLIb, KOTOPAs
10CJI€ HWCIOJb30BAHUS  BO3BpAIAETCS B DJIEKTPOAHOE MpPOM3BOACTBO. OaHAKO Tpu
UCTIOJb30BAaHUU KOKCOBOM MBI BO3HUKAIOT CYIIECTBEHHBIEC IPOOIEMBI:

- HF He copbupyeTcst KOKCOBOM MbLIbIO, TPEOYETCS AOMOJHUTENIbHAS CTYIIEHb OUUCTKH;

- COpOLIMOHHBIE CIIOCOOHOCTH KOKCOBOH MbUIM HUXE, YEM Y TJIMHO3EMa, 3@ CUET Yero
noTpedHocTh TbuTH B 20 - 30 pa3 BhIIIIE;

- Ha TIOBEPXHOCTH TIBUTH JIETKO COPOMPYIOTCS BBICOKOKHMAIIHE cMonbl (250°C u Beime),
TJI0X0 copOupyroTcs Hu3Kokumnsmue cmonsl (Hmke 100°C). Ins obecriedenus MOIHOH copOIuu
BCEX CMOJI TpeOyeTcsi CHUKEHHE TeMITepaTypbl OTXOISAIINX ra30B U MEPEeBOa CMOJ B KareabHOoe
COCTOSTHHUE C MOCIIEIYIOIIEM OT/ICTICHUEM.

Kpome Toro B coctaBe ra3zoB MpHCYTCTBYIOT Pa3iIMYHbIE OPraHMYECKHUE YTIEBOJOPOJIBI,
UMEIOIINE Pa3InIHYI0 TeMIlepaTypy KoHAeHcamuu. J1Jis MoHON KOHACHCAIMU YTIIEBOIOPOIOB
TpeOyeTcsl CHUKEHUE TEMIIEPATyPhI Ta30B 10 MUHUMYMa.

I[CMOHTa)K OTpaﬁoTaHHbIX M MOHTAQ’K HOBBIX aHOJ10B.
HCHBIO 9THX onepaunﬁ ABJIAKOTCA CHATHUEC C aHozlozLep)KaTeneﬁ OrapkKoOB H II}’l"}/HHOI\/’I

3aJIMBKU, MTOATOTOBKA HUIINENEH K MOHTaXXy HOBBIX aHOJIOB U 3aJIUBKa UX 4yyryHoM. KoHeuHoi
MPOAYKLUMEH SABISETCS IMOJHOCTBIO CMOHTUPOBAaHHBIA aAHOJ, TOTOBBIM K YCTaHOBKE B

AIIEKTPOIIH3ED.
TexHoJior4eckasi cxeMa JIEMOHTAKA U MOHTAKA AHO/I0B

B aHOIOMOHTaXHOM OTHENEHMH WJIH 1E€X€ BBINOIHITCS OJHOBPEMEHHO TpH
IIPOM3BOJCTBEHHBIX IIPOLIECCa:

— OYMCTKA U CHATHUE Or'apKOB;

— OUMCTKAa M NOJArOTOBKA HHIIIEIEH M TOKOMOJABOAALIMX IITAHT, IPUTOTOBICHHE
JIUTENHOrO YyI'yHa,

— 3aJIMBKa HOBBIX OOOXKEHHBIX AHOJOB C  3apaHee  MOJArOTOBJICHHBIMU
TOKOIIOJABOIAIIMMH aHOJOAECPKATEISIMHU.
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JI71s1 BBIMIOTHEHUS TUX OINEpaldii B aHOJOMOHTAKHOE MPOU3BOACTBO MOAAIOTCA U3 LIeXa
AIIEKTPOJIN3a OTPAOOTAHHBIC aHOJBI, & CO CKJIaZa 000X KEHHBIX aHOJIOB — HOBBIE aHOJIBI.

AHonozaepxaTenu ¢ aHOJHBIMU OrapKaMH 3aBO3SIT B aHOJOMOHTA)KHOE OTJEJIEHHUE MOCe
IPEIBAPUTENBHON UX OYUCTKH B IIEXE AJIEKTPOJIN3a OT IIMHO3EMAa U KOPKH 3JIEKTPOJIMTA.

OTtpaboTaHHbIe aHO/BI HATIPABJISAIOTCS HA YY4aCTOK MPEABAPUTEIHLHON OUYMCTKU OTapKOB
OT 3JIEKTPOJIUTA B CIIELl. Kamepe.

[Iponiecc mpenBapuTEIbHON OYUCTKU BBIOIHIETCS B CIACAYIOIIEM MOPSIKE:

— yJaJeHue TBEPAOH KOPKHU 3IEKTPOJINTA;

— 00/IyBKa MOBEPXHOCTH aHOJIOB C3KAThIM BO3TyXOM;

— OoJee TIIATENbHAS OYUCTKA BPYUHYIO.

[Ipy nmnocTynneHMM Ha TNEpPBYIO CTAAUI0 OYUCTKUM TpaBepca AaHOAOJEpKaTells
¢ukcupyercs nOpU NOMOIIM 3aKMMOB M JKECTKO yCTaHaBiMBaeTca B Kamepe. OuucTKa
INPOU3BOAUTCS  TOPU3OHTAJIBHBIMU  pE3LAMH-  I[UIACTUHAMM,  KOTOPBIE  CABUTAOTCS
BFOPU30HTAJILHOM TUIOCKOCTH M OOAMpAIOT MOBEPXHOCTh orapka. [lmactunel umeror dopmy
rpeOeHKH, YTO MO3BOJSAET OUHIATH MPOCTPAHCTBO MEXKAY HUMIMEISMU.

Bropast cTyneHp OYMCTKH MPOU3BOJIUTCS >KECTKUMHU IIETKaMU M OOJYyBaeTCs CiKaThIM
BO3yXOM.

Ha TpeTbeii cTyneHu OYHUCTHBIX PadOT MPOU3BOAMTCS MPOBEPKA MOBEPXHOCTH OTapKa M
IpU HEOOXOIMMOCTH MTPOU3BOJUTCS 3aUUCTKA BPYUHYIO.

CHsATbIE OCTATKU 3JEKTPOIUTA U TJIMHO3EMa COOMPAIOTCS B PACIOJIOKEHHBIN 10 KayK0M
KaMepoMr >KeJI00YaThIii JICHTOUHBIM KOHBEHEP M HAMPABIIIOTCS HA IEPEpadOTKY.

OT cucTeMbl NPEIBAPUTEIHPHOM YHCTKH OTAapKH HAIpaBiSIOTCS K JIpobecTpyitHOM
MAIIMHE JIJIs1 OKOHYATeNIbHON OYMCTKU UX MOBEPXHOCTH MeTauTMuecKoi Apoorto.IlonyyeHHbie B
MPOIECCe YHCTKH OCTATKHU DJIEKTPOJIUTA M YACTHUIIBI KOKCa HAMpaBJISIOTCS B COOpHBIN OyHKep.
OtaeneHue MeETAUIMYECKOH ApoOM OT HEMAarHWTHOTO MaTepuaia MPOBOAUTCS METOAOM
MarHuTHOM cemapauuu. sl CHMXKEHHs MOTepb IpoOM aHOIHBIA OrapoK MOCJIE BBIXOJAA W3
npoOecTpyiHOM MaIIMHBI TOABEpraeTcss 00padOTKe CKAaThIM BO3LyXOM B KaMepe 00yBKH.

[ToHOCTBIO OUMIICHHBIE AHOJAHBIE OTapKU IMOJAIOTCA K MAIUHE I pa3pylICHUs
orapkoB. Pa0oTra MamMHBI OCYIIECTBISIETCS B aBTOMATHUYECKOM pEXHUME JUIsl YMEHbBILIECHUS
Harpy3kd Ha TpaHcrnopTHyro cucteMy IITK(moaBecHol — TpaHCHOPTHBIM — KOHBEHeED)
AQHOJOJIEPKATENb C OrapKOM OIYCKAalOTCS Ha OMNOPHYK) KOHCTPYKLHIO, IJIE€ 3aKPEIUISIIOTCS 3a
TpaBepcy. C NOMOIIBIO BBIABM)XHBIX IITAMIIOB OrapoOK pa3[aBlIMBAECTCS M YAAISIETCS C
aHononepkaresns. OCBOOOXKACHHBIE OT OrapKOB aHOJO/IEPKATEIH HAMIPABIAIOTCS B HAKOMHUTENb
MalIMHBI JJI1 YAaJeHUS YyTYHHOW 3anuBKU. KyCKM OrapkoB HampaBIsIOTCS Ha IpOOJIeHHE B
IIEKOBYIO IpoOUIKy. JIJis mociieayomnero BOBICYECHUs B IPOU3BOICTBO.

CbeM 4dyryHa MNpoOBOAMTCS B OJWH WM ABa npuema. [Ipym KakaoM npuemMe IITaHra
OIycKaercss U cBOOOJHO (UKCHUPYETCS B BEPTHKAIBHOM IIOJIOKEHUU IOCPEACTBOM 3aKUMHOU
KoJiogku. YyryH ypansercs OAHOBPEMEHHO C JByX Hummene. Eciam anomomepkatens 4-
HUMMNENbHBINA, TO Uil CIAEAYIOWEH Mmapbl HUMNIEIEH BCE ONMepalud MOBTOPSIOTCA. YUyryHHas
3aJIMBKAa Ha HUIIENSAX MNPWKHUMAETCS K YNOPY IMOCPEACTBOM MHEBMATUYECKOrO MOPIIHS H
npobutcs. OcBOOOXKACHHBIN OT YYTYHHOH 3a7IMBKU aHOJIOIEP KAaTeIh U3BIEKACTCS U3 MALTUHBI U
MPOBEPSETCS] HA BOZMOXKHBIE TIOBPEXKICHUS U TIPU HEOOXOJUMOCTH HAMPABIISETCS HA PEMOHT.

CooCHOCTh MPUBAPEHHBIX K TpPaBEpPCE HUMIMEIEH OTHOCUTEIBHO PaCHOJIOKECHUS
HUIIEIBHBIX THE3J TMPOBOJAUTCA CIEMUaTbHBIM mpubopoM. [lpum 3TOM  ompenensrorcs
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OTKJIOHEHMS OT JAOIIyCKOB, NMPEAYCMOTPEHHBIX MO MpoeKTy. IloBpexIeHHbIEe aHOAOAEpKATENN
OTIIPABJISIFOTCS] HA PEMOHTHBIN y4aCTOK.

[locne ynaneHus YYryHHOM 3aJMBKM CBOOOJHBIE AHOJNOJAEPKATEIH, a TaKXKe
OTPEMOHTHPOBAHHBIE aHOJOJIEPXKATEIM HAIPABIISIOTCS K YYacTKy Ul IpOOECTpyHHON YHCTKH
HUMnenel u Tpasepc. MainHa ocHalieHa TypOMHKaMH, KOTOPbIE HAMPaBIISIOT CTPYIO IpoOu Ha
HUIIENIU U Ha TpaBepcy. Apo0b HUPKYJIUPYET BHYTPH MAIIMHBI C TIOMOIIBIO COOTBETCTBYIOIINX
TPAHCTIOPTHBIX yCTPOMCTB M BHOBb TMOMagaeT K TypOuHkam. HWMerommuiics BO3MYUIHBIN
cenapatop MPOBOAUT pa3AelieHUue IPOOU M OTXOAOB, CHATHIX C HUIIIEIEH U TPaBEPCHI.

KoHTakTHBIE TOBEPXHOCTH IITAHT 3aYUINAIOTCS HA NUIM(OBAIBHONW MalIMHE. 3a4MCTKa
BBITIOJIHSETCS C IBYX CTOPOH C IMTOMOIIBIO NITH(OBATIBHBIX KPYTOB.

3auuineHHbple aHOAOACP)KATENIM HANPABIAIOTCS Ha YYacTOK OOpaOOTKM HHUIIIEIeH
rpadUTOBOM CyCHEH3HMEH, UCIOIB3yeMOM /ISl MPEIOTBPALICHHUS TpUTapa YyTyHHOH 3aJMBKH K
HUIIEIAM. AHOIOAEpPKATENb MOJBOJUTCS K BAHHOYKE C CYCIEH3HMEH, KOTOPASIOIHUMAETCS U
OIyCKaeTCss NpHU TMOMOIIM THAPABIMKH, MOTpyKas HUNNENW B cycneH3uio. Bo uzbexanue
paccrnanBaHusl a3 CyCHeH3Usl HETPEPHIBHO NMEPEKAUuMBAETCS Uepe3 MPOMEKYTOUHYIO €MKOCTb.
[ToxpbiThie TpadUTOBOM CyCHEH3WEH HUIINENN HArpeBalOTCS M MPOCYIIMBAIOTCS IyTEM
MHIYKIMOHHOIO HAarpesa B CIELUAIbHOM INpoxoxHoW mneuu . Ilocne mpocymiku cycneHsuu
OKOHYATEJIbHO MOJATrOTOBJIEHHBIE aHOI0IEP KATEIN HAMIPABIISIOTCS K 3aJJMBOYHOM CTAHIUH.

OAHOBpEMEHHO K 3aJMBOYHOM CTAaHIUMHM IOCTYINalT 000XoKeHHble aHoAbl. [lonmaua
AHOJIOB W aHOJOJEpIKaTeNIC BBIMONHICTCS B paboueM TakTe 3aJIMBOYHON cTaHmmu. [Iporecc
3QJIMBKY @HOJIOB YYTYHOM IPOBOJUTCS B HECKOJBKO CTYyIICHEH:

— Tepefaya ¢ poJIMKOBOTO KOHBEHEpa OJHOTO aHOJla M YCTaHOBKA €ro Ha JIMTEHHBIN
CTOJI;

— COBMEILEHUE aHOJIa C aHOJAOJEPKATEIEeM MyTEM OITyCKaHUsI HUIIENIeH B HUMIMEIbHbIC
THE3/1a;

— (uKcaIys MoJI0XKEHMsI ITAHTH U 3aJIMBKA YyT'yHa, OXJIaKICHNUE YyTYHHOU 3aJIUBKY;

— [EepPEMEILEHNE CMOHTUPOBAHHOIO aHOAA.

3aJiiBKa aHOAOB MTPOU3BOJUTCS U3 NEPEIBUKHON 3aJJMBOYHON MAIIMHBI C KOBILIOM

CHATBHI 4yryH OT Ipecca NOJAeTCsl Ha TaldTOBOYHBIM OapabaH. OT TOJATOBOYHOIO
Oapabana wmaTepuayl HaANpPABISIIOTCI B COOpHYI0 Kamepy. [loirydeHHBIM YyTyHHBIH CKpar,
MOJIBEPTaeTCsl OYUCTKE, Pa3esaeTcs Mo KPYMHOCTH, TOJAETCSl B OMPOKUIBIBAIOIINXCSIKIOOSIX.
Krobenu mpoxoast yepe3 miaaTgopMeHHbIEC BECHI U TOJIAI0TCS B MHAYKIIMOHHBIC TIEYH.

AHonozaepxkatenu oTOpakoBaHHBIE TIO TEM WJIM UHBIM MpU3HAKaM (MOBPEKACHHUE IITAHT,
HUINIENIEH U JIp.) OCJIe OTAEJIECHNS YyT'yHa BBIBOJISATCS B PEMOHT.

I'oToBbIE aHOABI HampaBiAOTCA JHOO B IEX 3JEKTpoiu3a (TMpsAMo), JIUOO Ha CKIaxa
FOTOBOM MPOIYKIUH.

OOGopynoBaHme 1Jisl J€eMOHTAaKAa AHO/AOB:

- MaIIVHBI JUISl YACTKU aHOJIHBIX OrapKoOB;

- MaIIMHBI ISl CHATHS OTapKOB ;

- MaIIWHbI JUIsl CHATUS YyTYHHOU 3aJIMBKU;

- MaIIMHbI U1l 32YMCTKHA aHOAHOW LITAHTH;

- MAIIMHBI IPABKU aHOJO0JIEpKaTeNIe! U NIOJI0KEHUS aHOJHBIX HUIIIEIEH.

AHOJOMOHTAKHDBIE ONlepanuy
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AHOZ[OMOHTEDKHLIC Oorcpanru BKIKOYAIOT TMNEPCUYCHbL BCIIOMOTAaTCIBHBIX W OCHOBHBIX

paboT cienyronero xapakrepa:

— IIMXTOBKA YyTr'yHa AJIs IIJIaBKH;

— IIJIaBKa YyT'YHa U JI0BOJIKA €T0 0 TpeOyeMbIX KOHIUIUM;

— 3aIOJIHCHHE PA3JIMBOYHBIX KOBIIIEH M TOCTaBKA MX K 3AJIMBOYHOMN CTaHIUU;
— YCTaHOBKa aHOJIHBIX OJIOKOB M HHUIMIIEJICH aHO0IepKATENICH B MOJ0KECHHUE 3ATHBKH,

— 3aJIMBKA HUAIIIENCH YYTYHOM U OXJIAXKICHUC 3aJIMBKU.

I[J'IH 3aJIMBKA  HUIINENICH Ipru MOHTAXEC aHOAOB MPHUMCHSIIOT JIUTEHHBIE YYT'YHBI

CHEeLMANTBbHOTO cocTaBa. UyryHsl 0O0NagalOT NPUPOAHOM XPYIKOCTHIO, HEOOXOIUMOW IS

yAaNeHus 3QIMBKHU C HUTIIIETS OTPab0TaHHOTO aHO/a.

CocraB uyryHa npuMeHsIeMbIi Ha ATFOMUHUEBBIX 3aBOJIaX.

Cocrasn Maccosas noms, % MaccoBas noms, %
C 3,0-4,0 3,3-3,8

Si 2,8-3,6 2,0-2,5

Mn 0,9mak 0,6-0,8

S 0,1 mak 0,15 mak

P 0,9-1,6 0,5-1,1

Jlns mostydeHus! TUIOTHOM M MPOYHOM CTPYKTYpbl YyryHa OTPOMHOE 3HAu€HHE HMEET
TOJIIIMHA CTCHKU 3aduBKH. OnTUMajabHas TOJIIMHA 3aJIMBKUA JODKHA ObITh 1-1,12cM.  Jlis
YJIy4ILIEHUS] KOHTAKTa U YCWJIEHHUS MEXaHWYECKOTO0 COEIUHEHMsI HUIIIEINS C THE3/I0M , B THE3/IE
JIeJIaeTcsl BUHTOBAsI HApe3Ka.

3alllMXTOBaHHBIM 4YyryH IUIaBUTCSI B 3JIEKTPONEYax, ONTHMAJIbHBIM BapUaHTOM
IUTaBUJIBHOTO arperata [yl MOHTaKHOTO Y4acTKa aHOJOB SIBJISETCA MHIYKIIMOHHbIE TUTECJIbHBIE
€YU MPOU3BOAUTEIBLHOCTHIO OT 1 110 6T.

TemnepaTypa Harpesa MeTaina B neuu 10 1400°C .

[TonroToBiaeHHBIM MeTal B MeYd MEPeIrBAETCs B PAa3IMBOYHBIN KOBII BMECTUMOCTBIO
450-750Kr, KOTOPBIN NPEABAPUTEIBHO ITOAOIPEBAETCS C MIOMOILBIO AIEKTPOHATrPEBATEIIEH.

PaznuBKa yyryHa oCcyIecTBIISICTCS CIICIMaTbHON MauHo# (puc.21).

[Tocne 3aBepuieHust 3aNUBKH, OJTHOCTHIO CMOHTHPOBAHHBIEC aHO/IbI HATIPABJISIIOTCS B LIEX
AJIEKTPOJIN3a UM Ha CKJIaJ, CMOHTHPOBAHHBIX aHO/IOB.

Pucynox - 21 PaGoTa pa3nuBouHO# MaIlIMHBI

ITopsinok BbINOJIHEHUs padoThI
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1. O3HAKOMUTKCS C TEOPETUYECKON YACTHIO TAHHOTO METOJMYECKOTO YKa3aHHSI.

2. CocTaBuTh NPHUHIUINUATIBHYIO TEXHOJIOTHUYECKYIO CXEMY MIPOU3BOJICTBA
000 KKEHHBIX aHOOB.

3. CoCTaBUTh TEXHOJIOTHYECKHE CXEMBbl OCHOBHBIX ITEPEJICIIOB COTJIACHO BApPHUAHTY C
OIMCAaHWEM OCHOBHBIX IIPOIECCOB, 000PYAOBAHUS U TApaMETPOB Ha ITHUX Mepeeiiax.

4. OTBETUTH Ha KOHTPOJIBHBIC BOMPOCHI, COTJIACHO BApUAHTY.

BapuanTbl 3a1aHuii 1 KOHTPOJIbHbIE BONPOCHI

Bapmuanr 1

1. Pa3paboTaTh TEXHOJOTHYECKYIO CXEMY MOJTOTOBKHU IEKa.

2. Omepauuyu, MpOBOAMMBIE IIPU MOHTaXX€ AaHOAOB, WX L€Jlb, HCIOIb3YEMOE
obopyioBaHHUE.

Bapmuanr 2

1. Pa3zpaGoTarh TEXHOJOTHMYECKYI0 CXEMY IOATOTOBKM MPOKAJIEHHOIO KOKca IS
IPUTOTOBJIEHUS] KOKCOBOM IIMXTHI.

2. Omnepauuu, HOpOBOAMMBIE IPU AEMOHTaXXE AaHOJOB , HUX IEJb, HCIOJb3YEMOE
o0opyaoBaHue.

Bapuant 3

1. Pa3paboTaTb TEXHOJOTMYECKYIO CXEMYy IOJIOTOBKHM CBIpOrO KOKca JUISt
IPUTOTOBJIEHUS KOKCOBOM IIUXTHI.

2. Kaxkune cnocoObl OYMCTKHM Ta30B U YyJABIMBAHUSA MApPOB IEKa MCIOJIb3YIOTCS IpHU
00KHTe aHOJIOB, UX CYLTHOCTb.

Bapmuanr 4

1. Pa3paboTaTh TEXHOJOTHUYECKYIO CXEMY IPUTOTOBICHHSI KOKCOBOM IIUXTHI.

2. Konbueble ne4n OTKPHITOTO THIA, KOHCTPYKTUBHBIE OCOOCHHOCTH.

Bapmuanr S

1. Pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY MPOU3BOJICTBA «3€JICHON» aHOIHOMN MacCCHI.

2. Konbuesble neun OTKPHITOro TUMA, KOHCTPYKTUBHBIE OCOOEHHOCTH.

BapuanT 6

1. Pa3paboTaTh TEXHOJIOTMYECKYIO CXEMY IIPECCOBAHUS «3€JIEHOI» aHOAHOIN MaccChl.

2. Ienb 0Oxkura «3eJeHHBIX» aHOJOB, TEMIIEPATypHBIE 30HBI 00XKUTa.

Bapuanr 7

1. Pa3paboTaTh TEXHOJOTHYECKYIO CXEMY OOXHra «3€JCHBIX» aHOJOB Ha KOJBIIEBOMH
Ne4YH OTKPHITOrO TUIA.

2. UYro Takoe BHOpoOpMOBaHWE, M YETO OHO TMPOBOIUTCS M HA KaKOM

000pyT0BaHUMU.

Bapuant 8

1. Pa3paboTaTh TEXHOJOTHUYECKYIO CXEMYy OOKHTa «3EJICHBIX» aHOJIOB Ha KOJBIICBOM

MI€4YX OTKPBITOTO THIIA.

2. Pa3HOBUAHOCTH NE€Ka, HCXOAHbIE MAaTepUAIIbI [yl NOTYUYEHUS ITUX NTEKOB.

Bapuanrt 9

1. Pa3paboTaTh TEXHOJIOTMYECKYIO CXEMY MPECCOBAHUS «3€JICHON» aHOTHON MacChl.

2. Tlepeuncnuth HU3HKO-XUMHYCCKHE CBOMCTBA ITEKOB.
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Bapuanr 10

1. Pa3paboTaTh TEXHOJOTHMUYECKYIO CXEMY IPUTOTOBICHHSI KOKCOBOW IUXTHI.

2. Kak pa3nenstoTcst IeKu 1o TeMIepaType pa3MsrdeHus ?

Bapmuanr 11

1. Pa3paboTaThb TEXHOJOTHYECKYIO CXEMy IOJTOTOBKHA CBIPOTO KOKca JUTSE
MPUTOTOBJICHUS] KOKCOBOMW IIMXTHI.

2. llepeuucnuth TBEpAbIE YIIEPOIUCThIE MaTEPHAIbl, 0OJACTH MPUMEHEHHS, CTIOCOOBI

MOJTyYeHHUss U TPeOOBaHUS K HUM.

Bapuanr 12

1. Pa3paboTath TEXHOJOTHYECKYIO CXEMY MOJATrOTOBKM IPOKAJIEHHOIO KOKCa, IS
IMPUTOTOBJICHUSA KOKCOBOH IINXTEL.

2. Kakyio LeJNb IpeciaeayoT npu TEPMOCTATHPOBAHHUH, apaMeTpsl
TEPMOCTAaTUPOBAHUSI.

Bapuant 13

1. Pa3paboTaTh TEXHOIOTHUYECKYIO CXEMY MOJATOTOBKH TEKa.

2. llenb mpokanuBaHus, KaKie KOKCHI TIOJJBEPratoTCs MPOKATUBAHUIO.

Bapmuanr 14

1. Pa3paboTath TEXHOJOTHYECKYI0 CXEMY IOATOTOBKH MPOKAJIEHHOTO KOKCa st
IMPUTOTOBJICHUSA KOKCOBOH IINXTEL.

2. OOGopynoBaHue, UCIIOJIb3YyEMOE MPU MPOKATIUBAHUH.

Bapuant 15

1. Pa3paboTaThb TEXHOJOTHYECKYIO CXEMy IOJTOTOBKHA CBIPOTO KOKca JUTSE
MPUTOTOBJICHHS] KOKCOBOW IIMXTHI.

2. Kakyro uenp mpecineAyroT MpU CYIIKe MPOKaJCHHBIX KOKCOB, 00OpYyIOBaHHUE IS

CYIIKH.

Bapuanr 16

1. Pa3paboTaTh TEXHOJOTUYECKYIO CXEMYy OOXHTra «3eJCHBIX» aHOJIOB Ha KOJBIIEBOU
€Y OTKPBITOI'O THUIIA.

2. Henp papoOienus, pasmoia M KIacCH(PUKAIMK  KOKCOB, Kakoe 00OpyJoBaHHUE
HCTIONIBb3YETCS JJIsl ATOTO0?

Bapuant 17

1. Pa3paboTaTh TEXHOJIOTHUYECKYIO CXEMY MPUTOTOBICHUS KOKCOBOM IIUXTHI.

2. Kakywo uenp mpecienyrT MNP CMEIICHUH AaHOAHOW MAacChl, TEXHOJOTHYECKHE
napameTpsl, 000py0BaHUE, UCTIOIB3YEMOE MTPU CMEILICHHH.

PekomeHgyemasa nuteparypa :

1. Suko, D. SI. AHOIBI aIOMUHUEBBIX 37eKTponu3epoB / 3. f. fAuko. - M.: Pynasl u merasmisl,
2001.

2. Sluko, 3. S. IlpomsBoactBo aHomHoW Maccel / O. S. Smko, . H. BopoGweB. — M.
Merannyprus, 1975.
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IIpakTyeckas padora Ned
Tema: Pacuersl mokaszaTenell Ipolecca 3JIEKTPOJIN3a, KOJUYECTBA 3JIEKTPOIU3EPOB,
IMPOU3BOANTCIIBHOCTU CCPUMH.
Heab: OcBouTh METOIUKY pacueTOB MOKa3aTeIeH Mpolecca IEKTPOIN3a, KOJINYecTBa
JIEKTPOIU3EPOB U IPOU3BOIUTEIBHOCTH CEPHH.

Teopernueckue cBexeHus

Pacuyer nokasaresei 3¢p(pexTHBHOCTH IpoLecca 3JIeKTPoIu3a.

KonuyecTBo amoMuHUs, KOTOPOE MOXHO BBIJCIHTb, TEOPETUUECKH OMpPEAeIsaeTCs IO
3akoHy Dapajes:

M=0,336 ‘I ‘t, re

M- KOJIMYECTBO BBIACISAEMOro Ha Katoae Al, r;kr;

I-cuna Toka, A;KA;

t- BpeMs, Jac;

0,336 — >IEeKTPOXMMHUYECKUN HKBHUBAJICHT, T.€. KOJMYECTBO TIPAMMOB aJTIOMHHMUS,
BBIJICTISIEMOE 32 OJIMH Yac CUJION ToKa B 1A mpu OTCYTCTBUM KaKuX - KOO MOTEeph, I/A-4ac.

OcHoBHBIM MOKa3areneM 3((HEKTHBHOCTH MPOIECca AJIEKTPOJIA3a SBISCTCS BBIXOJ TIO
TOKy. B mporecce NpouCXOIAT MOTEpH ATIOMHUHUS, O pa3Mepax MOTEPh CYIAT MO BEIUYMHE
BBIXOJIa TIO TOKY. BbBIXOm mo TOKy xapakrepusyeT 3¢(EeKTHBHOCTh HCIIOJIB30BAaHUS TOKa Ha
3JIEKTPOJIU3EPE.

hT=B-100%

M

hr —BbIXOZ 110 TOKY B %0;

P —xonuyecTBO (haKTUYECKU OTYUYEHHOTO aTOMUHUS,(T,KT,T);

M — KOJIMYECTBO aJIIOMUHHUSA, KOTOPOE JIOJKHO BBIIEIUTHCS TEOPETUUECKH IO 3aKOHY
®dapanes;

0,336:1t
P:—
100
[ToTepu MeTazia MOXKHO Pa3eiuTh Ha MPSIMbIE U KOCBEHHBIE.

h., eciu h, B nonax equnun, o P=0,336-1-t-h,

[IpssMble mOTEPHM 3TO OKUCIEHUE MPOAYKTOB B3aUMOACHCTBUS QJIIOMUHUA U
PACTBOPCHHOI'O aJIFOMHUHUA C aHOJAHBIMU Ira3aMu.

KocBennsie MMOTEpU 3TO BCAKOTO poOJga YTCUKH TOKa, T.C. HNPOXOXKICHHUEC TOKAa, MHUHYA
MEKTYTTOTIOCHBIN 3a30p.

Hpyroit mokazarenb 3G(OEKTUBHOCTH TEXHOJOTUU DJIEKTPOJIM3a - YACIBHBIA PacXol
SHEPIHu. Y IeTbHBIN PacXxo] 3JEKTPOIHEPTUU - ITO KOJIMYECTBO AJIEKTPOIHEPIHH, 3aTPAYECHHOE
Ha €IMHUILY TOTOBOU MPOTYKIIUU

W=
P

A- KoM4ecTBO 3aTpaueHHOM sHepruu ( KBT.4ac);
P- xonu4ecTBO MoydyeHHOTO atoMUHMS (T, KT, T).

. . 2970.2-U
I- Uyt cp k. -
x1000 = . (kBt'uac/T); 1 HOCTOSHHOTO TOKA.
h

0336 -ht 0336h,
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Jlnist mony4eHus: yIenbHOro pacxoja sHepruu Ha 1T(kr) Al B mepeMeHHOM TOKE HY>KHO
YUUTBIBAaTh KO (UIIMEHT peoOpa3oBaHus, OH MPUOIU3UTENBbHO paBeH 92% (0,92)

Uc Uc
W=2976,2h—p:0,92=3235h—p (xBT1-4ac/T); a5a nepeMeHHOTo ToKa

T
Benuunna, oOpaTHas yJelbHOMY PAacXony 3JEKTPOIHEPTHH, HA3bIBAETCS BBIXOJOM IIO
SHEPTUU:ITO KOJUYECTBO ATIOMHHUS B TpaMMax, BBIAEISEMOE MPU MPOXOKACHUN OJAHOTO KBT u
AEKTPOIHEPTHH MTOCTOSHHOTO TOKa

h,,
U,

Pacuet koJmnvecTBa }IeﬁCTByMMHX H YCTAHOBJICHHBIX 3JICKTPOJHU3€POB HAa CEPUHN

h;,=1/W=0,336

10%(r/xBr-u).

JUia  pacueta  KOJIMYECTBa BaHH  HCXOJUM  WUTOTO, YTO  OTEYECTBEHHAS
IPOMBIIIJICHHOCTh BBIITYCKA€T BBIIPSIMUTENIbHBIE OJOKH Ha CHIIy TOKa 25KA M HanpshKeHue
850B(Uc) , B HacTosmee BpeMsi Ha 3apyOeKHBIX HOBBIX 3aBojiax Poccum HMCMOIB3YIOTCS
BBINIPSIMUTEIbHBIE arperarsl Ha cuity Toka 63kA u Hanpsbxkenue 1000-1580B.

[Ipu pacuere KOMMYECTBA AEHCTBYIOMMX BaHH N HEOOXOIMMO YYHTHIBAaTH pabouee

HampspkeHue Ha BaHHe — Up,nipeycMaTpuBaTh IMOTEPH HANPSDKCHUS B OOIIECEPHITHOM
OIIMHOBKE - 1% OT HOMHMHAJIBHOTO HAMNPSIKEHUS BBIIPSIMHUTEIBHBIX arperaTtoB, MOTEPU B
obuiecepuiinoil omnHoBKe Upg(8-10 B)(BKto4asi OTEpU HANPSKEHUS B OLIMHOBKE BHYTPH
KIIII), pesepa wnHanpsokenuss Ha KIIII ans moanmepkaHust CUIIBI TOKAa CEpUU  TIPH

OJTHOBPEMEHHOM BO3HUKHOBEHHUH HECKOJIBKHX aHOAHBIX 3pdexToB Ua.2(40 B), pes3epB as

KOMIIEHCAIIMX BO3MOXHBIX KOJIeOaHWI HanpsbKeHUs BO BHeIIHeH ceTH - 5% Ue.q (40 B).
TorgaN = (Uc - Uc.B- Upo- Ua.3) / U,

Kpome neiicTBYIOIMUX AIIEKTPOIM3EPOB B CEPHH BCETIa MMEIOTCS BAaHHBI, HAXOISIIUECS
Ha KalMTAIBHOM peMOHTe. KOoJIM4ecTBO yCTaHOBIIEHHBIX AJIEKTPOIH3EPOB/NY 3aBHCUT OT CpOKa
CITy>KOBI 3eKTponu3epalmp U MPOJODKUTEIILHOCTH KanuTallbHOTro peMoHnTa Tp. NyOyner tem
0o0JIbIIIe, YEM MEHBIIE CPOK CITY)KOBI BaHH TMp 1 4eM OOJIbIIe TPOIOJKUTEIBHOCTh UX PEMOHTA
Tp.TornaNy= N- Tmp /( Tmp-Tp)

Taxk, npu MPOIOIKUTEIILHOCTH KaMTAIBHOTO PEMOHTA, PaBHOM 15 CcyT, M CpOKe CITy»KOBI
BaHHBI 2000 cyT (5,57€T) KOMMYECTBO YCTAHOBJICHHBIX BaHH MPEBBICUT YHCIIO ACHCTBYIONTUX Ha
0,75 % wnu npumepHo Ha 1—2 BauHbl. [Ipu NpoAoOIBEHOM ABYX PSAIHOM PACHOJOKEHUH BaHH
JKeJaTeabHO, YTOOBl YHCIO YCTAaHOBJIEHHBIX BaHH OBUIO KPaTHO JBYM C LIETBIO OJMHAKOBOTO
KOJIMYECTBA BaHH B KaXIOM psany . [Ipu momepedHoOM pacmonoxkeHuu (MOIIHOCTBIO OoJee
170kA) Toke camoe MoKeIaHHe.

Pacuer rogoBoii Npou3BOAUTEIHLHOCTH CEPUU

I'onoBast npousBoauTenbHOCTE cepun Qq(T) onpenensercss ypaBHEHUEM
Q~=365-24:0,3361" N- y103=2,9431- N pm

rue:
365 — 4KCIIoO CYyTOK B rOAy;
24 — 4uCII0 YacoB B CYTKax;
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I — cuna Toka, KA;

Hm— BBIXOJ 1O TOKY, DOJIU CAUHMUIL;

N— 4ncio 1eUCTBYIOIMX BAHH, IIT.

B cooTBeTcTBMM C 3THM T0J0Bas MPOU3BOAMTEIBHOCTh CepHH, coctosimed ux 180
3JIEKTpOJIN3epoB pu Toke 150 KA u BbIxoje 1o ToKy 85 %, coctaBUT 0KOJI0 67,5 THIC. T.

IHopsinok BbINOJIHEHHS Pa0OTHI
1. O3HaKOMHUTBCS C TEOPETUYECKOM YACThIO JTAHHOTO METOANYECKOI0 YKa3aHUs.

2. [IpousBectn pacueTsl

MoKaszareyie mpoiiecca,

YCTaHOBJICHHBIX 3JICKTPOJIM3CPOB U NPOU3BOJUTCIBHOCTE CEPHUU COTJTIACHO BApPHUAHTY.

BapuanTsl 3ananuii

KOJIMYECTBA JEHCTBYIOIIHUX,

Tadmmual
Cuna Cyrounas Cpennee PaGouee Cpok cayx0b1 | Ipoxoskur
TOKa NPOM3BOAUTE]bHOCTh | HANPSUKEHHE HA | HaIpsiKeHUe 3J1eKTPOJIn3ep, €JIbHOCTh
Bap. 3JIEKTPOJIN3epa, 3JIeKTpoJIn3epe, HA BaHHe,B JeT KANHUTAJIBHO
KI' B 0 PeMOHTA,
JHel
1 150 1089 4.460 4,2 5,2 18
2 180 1306 4,500 4,2 5,5 15
3 200 1452 4,455 4,15 6,0 10
4 320 2579 4,400 4,0 6,0 15
5 250 2200 4,410 4,1 5,5 5
6 210 1470 4,450 4,2 6,2 10
7 350 2600 4,4 4,1 6,0 15
8 370 2620 43 4,15 6,0 6
9 320 2560 4,45 4,0 5,5 5
10 320 2550 4,4 4,0 5,5 5
11 320 2550 4,45 4,1 5,5 5
12 320 2540 4,45 4,0 5,5 5
13 300 2500 4,4 4,1 5,0 3
14 320 2555 4,4 4,1 5,0 5
15 320 2545 4,45 4,1 6,0 10
16 320 2450 4,5 4,1 5,5 5
17 320 2540 4,2 4,0 5,5 5
18 155 1189 4.460 4,2 5,2 18
19 180 1316 4,500 4,0 5,5 15
20 200 1452 4,455 4,10 5,0 10
21 320 2579 4,500 4,0 6,0 10
22 250 2200 4,40 4,1 5,0 55
23 210 1470 4,450 4,2 6,0 12
24 350 2600 4,35 4,0 6,0 5
25 320 2560 4.4 4,0 5,0 5
26 320 2550 4,4 4,2 5,5 15
27 320 2500 4,45 4,0 6,0 5




28 320 2540 4,4 4,1 5,0 15
29 300 2500 4,4 4,15 5,5 4
30 320 2555 4,3 4,0 5,0 5
31 320 2545 4,40 4,1 6,0 5
32 320 2450 4,45 4,,0 5,5 2
33 320 2540 4,2 4,0 6,0 3

PekomeHayemaa nurteparypa :

1. Mertamnyprus amromunus / FO. B. bopucorne6ckuii [u mp.]. — 2-e uzn. -HoBocubupcek: Hayxka,

Cubupckas nznatensckas pupma PAH, 2000. — 438 c.

2. Slaxo, 3. . ITIpom3BOACTBO aNIOMHHHS: MMOCOOME JUIi MacTepoB U pabouyux IEXOB

AIIEKTPOJIN3A ATIOMUHUEBBIX 3aBoJI0B / 3. f1. Suko. — CI16.: U3a-Bo CII6. yH-Ta, 2007. — 304 c.
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IIpakTyeckas padora NeS

Tema: PazpaboTka TpaHCIIOPTHO-TEXHOJIOTUIECKON CXEMBI TIPOM3BOICTBA ATFOMUHUSI.

Heab: OcBouTh OCHOBHBIE MPOU3BOACTBEHHBIE MOAPA3/EICHUS, BXOIALINE B COCTaB
TPAHCTIOPTHO- TEXHOJOTMYECKONW CXEMBI JIEKTPOJIUTHUECKOTO MPOU3BOJACTBA ATIOMUHUSA U HX
Ha3Ha4YCHHE.

Teoperuyeckue cBeAeHUs

TexHMUecKni ypoBEHb TPAHCTIOPTHO-TEXHOJIIOTHIECKUAX CXEM aFOMUHHUEBBIX 3aBOJIOB U
HX OJOKOHOMHKa B IICPBYIO O04YCPCAb OIPCACIIAIOTCA THIIOM, IIPOU3BOJHUTCILHOCTBIO H
KOHCTPYKIIMEH  OCHOBHOTO  TEXHOJOTMYECKOTO  OOOpYyNOBaHHS —  DIIEKTPOJIHM3EPOB.
VYopomennas TTC mnpousBoAcTBa alOMHHHS C TpUMeHeHueM anektponuszepoB ¢ COA
nokasaHa Ha puc. 1.
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Ha dnotauuio

= St

PucyHnok | - TpaHCIIOPTHO-TEXHOJIOTHYECKASI CXEMA AJIFOMUHHEBOTO 3aBOJIA.
1 — Baron (mucrtepHa), 2 - MNNEBMONOIBEMHUK; 3 — TMoOJaya aHOJHOM Maccel, 4 —
ANEKTPONIN3EP; 5 - BaKyyM KOBII; 6 — JUTEHHBIN KOBI; 7 — pa3jiMBKa aTIOMUHUS B UyLIKHU; 8
— JINThE CIIUTKOB; 9 — MPOU3BOACTBO KaTaHkH; 10 — yrosbHas neHa; 11 — MeXKOpIyCHBIN
CUJIOC TIIIIIO3EMA.

TTC amoMUHHEBOTO 3aBOJA DTO:

- CKJIaJpl MO TPUEMY, XPAHEHHIO, TPAHCIOPTHPOBKE CHIPbs (TJIIMHO3EM, (PTOPUCTHIE
COJIM) HETIOCPEJCTBEHHO B AJIEKTPOJIN3HOE IIPOU3BOCTBO;

- TPOU3BOJCTBO U TPAHCIOPTUPOBKA AHOAHOW Macchl aHOJOB B 3JIEKTPOJIHU3HOE
MIPOU3BO/ICTBO;

- 3JIEKTPOJIM3HOE ITPOU3BOJICTBO;

- JINTEWHOE IIPOU3BOJACTBO.
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IIpuemuble ckaaapl riimHo3emMa u ¢propuaos. ['nHO3eM U PTOPUABI TOCTABIAIOTCS HA
3aBOJ KEJIE3HOAOPOKHBIM TPAHCIOPTOM B BaroHax Tuma "Xommep" WIM B CHEUUAIBHBIX
nuctepHax. Ha puc.2 mokasaHa cxeMa pasrpy3ku IJIMHO3e€Ma. [ JIMHO3eM, MOCTYMamoIui B
XOMpax, pasrpykaeTcsi CaMOTEeKOM B NPHUEMHBIH OYHKEp, pacHOJIOKEHHBIA Ha CKIAAE TIOA
JKEJIE3HOJOPOKHBIMM ITyTSIMHM, & OTTyJa IHEBMAaTHYECKMM HAcoCOM / C IOMOIIBIO CXKATOro
BO3JlyXa HU3KOTO JABJICHUS IEPEKAYMBACTCS B CKJIQJACKON cHioC 2. DTH HACOCHI CIIOCOOHBI
nepeMelaTh INMHO3EM BEPTHKAIBHO WIN IOJ HEKOTOPBIM YIVIOM BBepX. Pasrpyska rimHosemMa
U3 LUCTEPH OCYILECTBIJIAETCS IHEBMATUYECKOH CHCTEMOW, CMOHTHUPOBaHHON BHYTpH Oaka
LUCTEPHBI, U B 3TOM Ciy4yae INIMHO3EM IOCTYyMaeT B ckiaackoi cwioc 2. ITox atum cuimocom
PacroJI0KEHbl THEBMAaTUYECKUE HACOCHI /, KOTOPBIE MO3BOJIAIOT C MOMOUIBIO CKATOTO BO3AyXa
NepeKauynBaTh TJMHO3EM B MEXKOpIycHble cuiockl 3. Takoll KOMIUIEKC HacoCOB,
TpyOOINIPOBOJOB U MEXKKOPIYCHBIX CHJIOCOB 00pa3yeT CHCTEMY BHELIHETO IMHEBMOTPAHCIIOPTa
rHO3eMa. M3-11o MEXKOPIYCHBIX CHIJIOCOB TJIMHO3EM PAa3BO3UTCS CHELUAIBHBIMU MAalIMHAMHU
IO DJIEKTPOJIM3EpaM, WIM aBTOMATH3MPOBAaHHAs CHCTEMa ITHEBMATUYECKOW LEHTPAIUM30BaHHOU
pasmaun rimHo3ema (LIPI)) B OyHkepwl, ycTaHOBIEHHble Ha BaHHaX. Ha 3aBogax rze
UCIIOJIB3YETCS CyXasi Ta3004MCTKA, INIMHO3EM U3 KOPITYCHBIX CHJIOCOB ITOAAETCS HA Fa3004UCTKY,
a 3aTEM YXKE Ha AJIEKTPOJIU3EPHI.
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PucyHok 2 - Cxema TpaHCTIOPTHUPOBKH ITIMHO3EMA.
11— IMHEeBMOAaImapar, 2— CKJ'Ia)ICKOﬁ CHJIOC,; 3— MCKKOPITYCHUBIC CUJIOCHL.

AHaJOrMYHO MPOU3BOAATCA pa3rpy3ka M TPAHCHOPTHPOBKA (TOPUIOB (KpUOIUTA U
tpudropuna amomunus). Ho rpysonorokx ¢ropumoB cocraBisier okono 3—5 % or oObema
IOCTYMAIOUIET0 TJIMHO3E€Ma, II03TOMY Ha HEKOTOpBIX 3aBoJax (TOPUIbl YAaCTHYHO WIH
MOJTHOCTBIO TIOCTaBJISIIOTCS B MEIIIKaX WM MATKMX KOHTeiHepax maccoil oT 20 mo 1000 kr,
KOTOpbIE JIOCTaBIISIIOTCA B KOpPIIyca 3JIEKTPOJM3a aBTO- WIM 3JIEKTpoTpaHcnoproMm. Ha
HEKOTOPBIX 3aBOJIaX HEMOCPEJCTBEHHO Ha CKJIaJaxX FOTOBUTCS (PTOPTIMHO3EMHAs IINXTA.

TpancnopT aHoaHON Macchl aHOA0OB. AHOJHas Macca Ha KpymnHbIX 3aBogax (BpA3,
KpA3, HKA3, UpxA3, BrA3, bA3) uzroraBnupaercs B uexax aHogHoil maccel (LIAM), a na
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HeOounbime 3aBonbl (YA3, HA3, KA3) macca qocTaBiisieTcst )eJle3H0I0pOKHBIM TPAHCTIOPTOM U
pasrpyaercs cCaMOTEKOM U3 ITOJIyBarOHOB B KPBITBIE CKJIA]

[Momapnsitomiee OONBITMHCTBO 3aBOJOB M3TOTABIMBACT aHOAHYIO MAacCy B BHJIE MEIKHX
(maccoit okomo 0,2 kr) OpukeToB paznuuHou (opmbl. Jlume Ha BA3e usroraBamBaroTCs
KpYyMHOTrabapuTHBIE OPUKETHI, KOTOPBIE UCTIONB3YIOTCS U Ha IPYTHX 3aBOJAX.

B umexa oanexktponmu3a anoaHas wmacca u3 IIAM  goctaBigercs  cnienualibHBIM
ABTOTPAHCIIOPTOM.

Ha 3aBojax OCHAIIEGHHBIX 3JICKTpOJIHM3epaMu ¢ 000XOKEHHbIMU aHomamMu CaA3 aHOJbI
IIPOU3BOJATCS B II€XaX 10 MPOU3BOACTBY aHOJIOB.

DJIeKTPOJIM3HOe MPOM3BOJACTBO. B Tmpoliecce 3MEKTPOIM3AMPOUCKXOAUT HapaOOTKa
KUJKOTO aFOMUHUS, 00pa3yroTCsi Ta3000pa3Hble M TBEpAbIe OTXOABI. 1'a3000pa3HbIe OTXOMIBI
MOJIBEPTalOTCsl OYUCTKE, MOCJIE OYUCTKHU BHIOPACHIBAIOTCS B aTMocdepy, MPU OYUCTKE U3 ra3oB
OTIENATCS TOJIE3HbI KOMMOHEHT ((PTOp) KOTOpBI BO3BpallaeTcs B MPOU3BOJACTBO B BHUJC
pEereHePaIMOHHOTO KPHUOJIUTa TPU HKCIOIB30BAaHUM MOKPOW OUYMCTKH, BPEIHBIE KOMITOHEHTHI
BbIIEJICHHBIE M3 Ta3a IMOJBEPraioTcs YTUIW3allUK, TBEpAble OTXOAbl (yrojibHasl IIeHA)
MoJIBepraercs nepepadboTKe ¢ MOTyYeHHEeM BTOPUYHOTO ChIpbsi(kpuonuTa). [Ipu ucnonp3oBaHUN
CYyXOM OYHMCTKM Ia30B IJIMHO3EM, MCIOJIb3yEMbIH MPU OYUCTKE HANPABISAETCS B MPOU3BOJACTBO.
Orapku oOpasyronie OT CropaHus OOOMOKEHHBIX aHOJOB BO3BpAIIalOTCS Ha TMOBTOPHOE
IPOM3BOJICTBO OOOMOKEHHBIX aHOJIOB.

Kuakuii anrOMHMHUN W3 BaHHBI M3BJIEKAETCS BAKyyM - KOBIIOM, NE€PEIMBACTCS B
Pa3IMBOYHBIN KOBII U OTIPABIISIETCS B IUTEHHOE MPOU3BOCTBO.

Jluteiinoe mnpousBoacTBO. IlocTynmuMBIIMI JKMAKUM  AIIOMHHMM B JIUTEHHOM
IIPOU3BOJICTBE MOJABEpPraeTcsl nepepadoTKe Ha TOBAPHYIO MPOAYKIUIO (YYLIKY, MJIOCKHE WU
[WIMHIPWYECKUE CIIUTKH, KaTaHKy). [Ipon3BeneHHas MpOAyKIUs OTTPYKAETCS MOTPEOUTEINIO B
YKEJIE3HOJJOPOKHBIE BarOHbI MJIK aBTOTPAHCIIOPT.

[ToMuMO BbIIIEIEPEUNCIEHHBIX CKIIAJI0B U IPOU3BOICTB HA 3aBOJAAX UMEIOTCS:

Criaabl peMOHTHBIX MaTepuaoB. Cblpbe U MaTepHallbl UIsli PEMOHTa OCHOBHOIO
TEXHOJIOTHYECKOTO 00O0pYAOBaHUS (DJEKTPOJIU3EPHI, MHKCEPHI, MPOKAIOYHBIC TEYU H TIp.)
MPEJICTABISIIOT COOOM MITyYHBIE TPY3bl, COCTOSIINE B OCHOBHOM M3 YTOJBHBIX U OTHEYHOPHBIX
MaTepuaioB, XpaHECHHE KOTOPHIX Ha OTKPHITOM BO3AyX€ HEIOMYCTHMO, JUIsI MX XpaHEHUs
UCITIOJIb3YIOTCS KPBITIE CKIIA/IBI.

Jns mexanuzanuu [TPO vcnons3yloTcst aBTO- U 3JEKTPONOTPY3UUKH, MOCTOBBIE KPaHBI,
anekTpokapsl. llocTymarommii B KpPBITBIX BaroHax I[IAMOTHBIM IMOPOLIOK pasrpyskaercs
CaMOXOJIHBIMH DPa3rpy34lKaMu B CIICIUANbHBIE OTCEKH, OOOPYIOBAHHBIE B CKIaJaX, OIHAKO
HEpPEJAKO OSTU OIEpalld BBHINOJIHAIOTCA M BpyuHyro. [logaya marepuanoB Ha pPEMOHTHBIC
00bexThl (LIKP, B tuTeiiHOE OTACICHNE WM B KOPITyca Ha KallUTAIbHO PEMOHTHPYEMBIC BaHHBHI)
OCYILECTBIISIETCS aBTOTPAHCIIOPTOM U MOCTOBBIMH KpPaHAMHU.

Cxiiaapl  BCIIOMOTAaTEJBHOIO  NPOU3BOACTBANPEIHA3HAYEHBl  JJII  XPAHEHUS
KAYCTUYECKOW U KaJbLIMHUPOBAHHOW COJBI, TUAPOKCHIA AJIIOMHUHHUS, €CIM Ha 3aBOJE
MpeayCMOTpeHa MOKpasi OYMCTKAa Ta30B AJIEKTPOJIU3HOrO Mpou3BoJicTBA. KanblmHupoBaHHas
CoJla TOCTYIAeT B KPBITHIX BaroHax WM B OyMaKHBIX MEIIKaX, W WX Pa3rpy3Ka BEIETCS C
MPUMEHEHUEM MEPEABUAKHBIX TPAHCIIOPTEPOB WIIA aBTO - U 3JIEKTPONOTPY3UHKOB.

Kayctuueckass conma mocTaBisieTcss B LUCTEPHAX B JKUJIKOM BHJAE U CIUBAaETCSd B
cneruanbHble 0aku. ['MapoKcu altOMUHMS TOCTABIISETCS B MOJyBaroHax B BUJIE TACTHI.

Ilopsinok BbINOJHEHHS Pa0OTHI

3. O3HaKOMHTBCS C TEOPETUYECKOM YaCThIO JAHHOTO METOINYECKOT0 YKa3aHUsl.

4. O3HaKOMUTBCS € TEOPETUYECKOM YacThl0  MYJIbTUMEIUHHOTO  IOCOOMs,
IPOCMOTPEB  paszfesl B  IPAaKTHYECKOW 4acTH  TpeHaxk€pa.OTBETUTh Ha  BOIPOCHI
MYJbTUMEIUHHOTO MOCOOHUS.

5. Pa3paboTarh TpaHCIOPTHO-TEXHOJOTHUECKYIO CXEMY 10 33JJaHHOMY BapHaHTy.
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BapuanTsl 3a1aHuii

Ne Tun Tun Cnoco0 nogauu Cnoco0 qocraBku Cnoco0
Bap | 3JIeKT | ra3004MCTKH rJIHHO3eMa B TJIMHO3eMa Ha KOPPEeKTHPOBKH
posun 3J1eKTPOJIMT BaHHY 3J1eKTPOJINTA
3epa ¢propucThiMH conIMHI
1 OA cyxas ATIT apr AIl®
2 OA cyxas AIl nper AIl®
3 COA MOKpast ATIT Mammast MPC Mamunst MPC
4 COA MOKpast ATl Marmmmasr MPC Marmmast MPC
5 OA cyxas AIIT Marmast MPC Marmmuast MPC
6 OA MOKpast AIl Marmmnst MPC Mammnst MPC
7 OA cyxas ATIT apr Mamunst MPC
8 OA cyxas AIIT uper AIlD
9 OA MOKpast ATIT apr AIl®
10 | COA MOKpast Marmmuasr MPT? Marmmuasr MPT? Marmmast MPC
11 | COA MOKpast AIl Marmmnst MPC Marmmnst MPC
12 | OA cyxas ATIT Mammnast MPC Mamunst MPC
13 | OA MOKpast ATl Marmmuasr MPC Marmmast MPC
14 | OA cyxas AIl Marmmnst MPC Mammnst MPC
15 | COA cyxas ATIT apr MamuasiMPC
16 | OA cyxas AIIT uper AIlD
17 | OA cyxas AIl nper AIl®
18 | COA MOKpast ATIT apr Mamunst MPC
19 | COA cyxas ATl Marmmmasr MPC Marmmast MPC
20 | OA cyxas AIIT aprr Marmmuast MPC
21 | OA cyxas AIl nper Mammnst MPC
22 | OA MOKpast ATIT apr Mamunst MPC
23 | OA cyxas AIIT apr Marmmast MPC
24 | OA cyxas AIl nper AIl®
25 | COA cyxas Mammunst MPT? Mammnst MPT? Mamunst MPC
26 | COA MOKpast ATl Marmmmasr MPC Marmmast MPC
27 | OA cyxas ATIT Mammast MPC Mamunst MPC
28 | OA cyxas ATl Marmmuasr MPC Marmmast MPC
29 | OA cyxas AIIT Marmast MPC Marmmuast MPC
30 | COA cyxas ATIT apr MamuasiMPC

1.

PekomeHayemaa nurtepartypa :
Mertamnyprus amromunus / FO. B. bopucornebckuit [u ap.]. — 2-e uzn. -HoBocubupck:

Hayka, Cubupckas usnarensckas pupma PAH, 2000. — 438 c.
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2. Suko, D. S. IIpow3BOACTBO amOMUHUSA: TOCOOME s MacTepoB M pabodMX IEXOB
AJIEKTPOJIH3a ATFOMUHHUEBBIX 3aBoIoB / J. S. fAnko. — CII6.: U3a-Bo CII6. yH-Ta, 2007. —

304 c.

IIpakTyeckas padora Ne6

Tema: MoHnTtax u nemonrtax anexrpoiusepos COA BT

Heab: OcBouTh cOCTaB KaTOMHOTO, aHOJHOTO Y374, OINMHOBKH, TOPSIOK MOHTa)Xa
AJIEKTPOIH3epa.

TeopeTwlecmle CBCICHUA

Kartonnoe ycrpoiicTBo (y3€J1)3J1€KTPOIM3EPOB BCEX TUIIOB COCTOUT U3 OJHUX U TEX XKE
OCHOBHBIX DJIEMEHTOB!

- KaTOJHOTO KOXKYXa;
- yroibpHOU (yTepoBKH (TI0J0Bast 1 OOPTOBAs);

- OTHEYTIOPHOW M TETUIOM30JISIIMOHHON (PYTEPOBKH.

Pucynok 1 - Karogaoe ycTpoiicTBo (y3€em) 3IeKTpom3epa

1 - kaTomHBIH KOXKYX; 2 - OOpTOBas yrojibHas (yTepoBKa; 3 - MPOOKH U3
NIOJIOBOM Macchl;4 — mMomoBasi yroibHas (yTepoBKa OJIOKH; 5 -HAaOMBHBIE IIBBI; 6—
OTHEYTIOpPHAs U TETUIOM30JISIIIMOHHAS ()yTepPOBKa;7 - KaTOJHBIE CTepkHH (OJromcs); 8
— MoayIKa; 9 — «motaity; 10 - kaToHast OIIMHOBKA.

[To ycTpoiCTBY KaTOAHOTO KOXKYyXa pa3IUvaloT JBa BUIa KaTOJHOTOYCTPOICTBA:

- ¢ METAJUTUYECKUM WU 5KeNIe300€ TOHHBIM JHHILEM;

- 6e3 aHuIIA.
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KaTtoanble kokyxu ObIBaIOT ABYX MOAM(PHUKAIMIA:

- CaMOHECyUINe KOXXKyXH (paMHbIe);

- KOKYXU C OIOPHBIMH YCTpOICTBaMH (KapKacoM) KOHTP(QOPCHBIE U INAHTOyTHHIE.

CamoHecyme KOXyXd (paMHOTO THIIA) TMPUMEHSIOTCS Ha 3JIEKTPOJIM3Epax Majaol U
CpelHel MOIIHOCTH, MOTYT OBITh Kak ¢ JHMINEM, Tak U 0e3 anuma. bopT koxyxa
W3TOTaBIMBAIOT U3 MOIIHBIX CTaJbHBIX OAJOK(IIBEIJIEPOB WM JBYTAaBPOB) BHICOTOM 35-55cM.
YCTpONWCTBO CTEHKHM KOXyXa pa3iMyHO, BO3MOXKHBIE BapHaHThl IpHBEIEHBbI Ha puc. 2(0)
VYcTaHaBIMBalOTCS B OAHOATAXKHBIX KOPITycax.
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Pucyoxk 2 - CamoHecymuii KaTOIHBIN KOXKYX.

a — CXEMaTU4HOE YCTPOMCTBO; O — BapuaHThl KOHCTPYKLHH O0OpTa KOXKyXa

Koxyxu ¢ onmopHbIMH ycTpoicTBamMH (KapKacOM)yCTaHaBIMBAIOTCA Ha AJIEKTPOJIM3epax
cpenHell U OONBIION MOIIHOCTH, HCHOJB3YIOTCS KAaTOJHBIE KOXKYXH C OTAEIBHO HECYIIUM
KapKacoM JIBYX BHJIOB: KOHTP(OPCHBIN KapKac U IIMaHTOyTHBINA KapKac.
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Pucynok 3 - KatonHelii KOXXyX ¢ HECYIIIUM KapKacCOM.
a — KOHTp(OpPCHBIA Kapkac: / — KaTOOHBIH KOXyX; 2 — KOHTpdopc; 3 — CTsKHas
HINuiIbKa; 4 — pacropHas Oanka.
6 — WIMaHTOyTHBIM Kapkac: | — KaTOIHBIA KOXKYX; 2 — IIMAHIOyT; 3 — OIOpHas
Oanka.
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KonTtpdopcHbie KOXKYyXH YCTaHABIMBAIOTCS HA BCE TUIIBI JIEKTPOJIM3EPOB HE3ABUCHMO OT
MOIIIHOCTH B JIByX3TaXHBIX KopiycaX. COOCTBEHHO KOXKYX IPEICTaBISICT COOOH «KOPBITOY,
M3TOTOBJICHHOE M3 JHCTOBOM craiu. C 00euX MpPOMOJIBHBIX CTOPOH K KOXKYXY C HMOMOIIBIO
CTSDKHBIX IIMHJIEK TMPIKAMAIOTCS KOHTPGOPCH map (KOJMYECTBO WX 3aBUCHUT OT MOIIHOCTH
3JIEKTPOJIN3EPa), HIDKHUM KOHEIl KOTOPBIX YIHUPAETCS B TOPIBI pacropHou Oanku (OeToHHas
Wi MeTtaumdeckas). [Ipy BO3HMKHOBEHMHM B TIOJMHE YCHWJIHMHA, OHH BOCHPUHUMAIOTCS
KOHTpdopcaMu, a pacropHas 0ajka NpensTCTBYeT aedopMaly MPOJOJIbHBIX CTEHOK KOXYyXa.
[IpomonbHBIE W TOPIEBBIE CTEHKH CAaMOTO «KOPBITA» IO BBICOTE YCWJICHBI MPOIOJIbHBIMU
nosicaMu xecTkocTH. Koxkyx cBoOomHO ycTaHaBimMBaeTcss Ha onopHele [1-o0pa3nbie O6anku, 0e3
XKecTKoro KperieHus. KoHTpGopchl paBHOMEPHO pacmlpeiesieHbl MEXAY BbICTYNAIOIUMHU
KOHIIaMH OJIFOMCOB.

Pucynok 4 - KoHTppopcHBIN KOXKYX

[IImaHroyTHbIE KOXKYXHU YCTaHABJIMBAIOTCS HA BCE THUIBI AJIEKTPOIU3EPOB HE3ABUCUMO OT
MOIITHOCTH B OJIHOJTAXXKHBIX M JBYXAITAXHBIX Kopmycax.OHH MPECTABISIOT COO0M «KOPBITO,
BCTABJIICHHOE B KOHCTPYKIUIOIINIAHTOYTOB, OOpPa30BaHHYIO pSJIOM U 3aKpEIUICHHYIO Ha
ropu3oHTanpHOM Oanke. LlITaHroyThl yCTaHABIMBAIOTCS MEXKAY BBICTYMAIOIIUMHU U3 KOXyXa
KOHI[aMH TOKOOTBOSIINUX OJIOMCOB. BepxHsis 4acTh NIMAHTOYTOB IO BCEMY MEPUMETPY KOXKyXa
CBsI3aHA C TOSCOM ECTKOCTH, CACNIIaHHBIM M3 CTaIbHOTO Mpoduiis uiu jaucta. JJocTOMHCTBOM
KOXKYXOB IIMAHTOYTHOTO THUIIA SIBJISIETCS MOBBILIEHHASA KECTKOCTh KOHCTpYyKUMH. UpesmepHas
KECTKOCTb JIOJDKHA YUUTBIBATHCS MPH BHIOOPE (DyTEPOBOYHBIX MAaTEPUAIIOB.
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PucyHok 5 - IlInaHroyTHBIN KOXKYX

@dyTepoBKa KaTOJJHOTO KOXYXa COCTOUTHU3:

- yriepoJHou (YrojpHOM) 4acTu;

- OTHEYTIOPHOM YacTH;

- TETJIOU30JISIIIMOHHOM YacTH.

Kaxxnas yacts (yTepOBKH BBHIMOIHSIET OMPEICICHHYIO (PYHKIIHIO.

Yruepoanas (yroJibHasi) ¢pyTepoBKa. DTON 4acTU MPUHAMICKHUT 0c00ast poiib, BHYTPH
3TON (PyTEepOBKM HAXOAWUTCS >KUAKHA METaul M 3JIEKTPOJIHT, O00JAAAIOUNI CHOCOOHOCTHIO
pacTBOpATH  OOJNBIIMHCTBO  COCOUHEHUH, €€ KadyeCTBO  OINpeleNsieT CpPOK  CIyXOBbI
AIIEKTPOJIN3EPOB.

VYronbHas pyTepoBKa COCTOUT U3 ABYX YacTeH:

-KaTOJ{HAsl WX MOJI0Bas;

- 6opToBas.

[To xoHCTpyKIMH YrJiepoAHOii ¢(yTepOBKHUIIPOMBIIICHHBIE ANEKTPOIU3EPhl MOXKHO
pa3aeNnuTh Ha TPU TPYIIIIHIL.

1. MoHonuTHBIE KaToAb! (puc.6a) co31aBaIuCh MyTeM HAOOMKH MIaXThl IUIACTHYHOU
nooBoii Maccoi. [lomuHa moiydaercss HU3KOTO KadecTBa, OOJIBIIOE KOIUYECTBO CMOJIMCTBIX
BELIECTB BBIJEISETCA IpU 00kure. B HacTosiiee Bpemsi He IPUMEHSIFOTCSI.

2. Karoap! 3 000KeHHBIX 0JIOKOB ¢ HAOMBHBIMU MEKOJIOYHBIMH IIBaMU (puc.60).
EAVMHCTBEHHBI THI TOAWHBI, NMPUMEHSEMBIA B AJIOMUHUEBOM MNpOMBIIIIEHHOCTH Poccun.
Cnaboe MecTo - MeXOJIOUHBIE BB, OHU OTPEIEISIOT CPOK CITYIKOBI AJICKTPOJIU3EPA.

3. CkIieeHHbIE TMOJTYMOHOJTUTHBIE KAaTOABI U3 OOOMXOKEHHBIX M MEXaHUYECKH
0o0paboTaHHbIX OJ0KOB (puc.6B). T0 Hanbojee COBEpPIICHHBIM THUIl KaToAa (CaMblil JOPOToi).
Ob6ecnieunBaeTcsi OONBIION CPOK cIyKObI AnekTponusepa. [lInpokoro mpuMeHeHUsT HE HaIIN
13-32 JOPOTOBU3HBI U CII0KHOCTH MOHTaXa.
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PrcyHok 6 - Turisl KaTojHOH yTiiepotHoH (hyTepOBKH.
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a — MOHOJHMTHAS (yTEepOBKa; O — PyTepoBKa U3 MPEIABAPUTEIILHO 000XIKEHHBIX OJIOKOB
¢ HaOMBHBIMH MEXOJOYHBIMU IIBaMHU; 6— (yTEpOBKa U3 IPEABAPUTEIBHO OOOXOIKEHHBIX H
MEXaHUYECKH 00pabOTaHHBIX OJIOKOB, CKJIIEEHHBIX MEXIy co00M; 1 — 000i0OKeHHBINH ONOK; 2 —
nojxoBasi HalOoeuHas Macca; 3 — CTajlbHbIE TOKOOTBOIbI; 4 — OTHEYNOpHas U
TEIUIOM30JISILIMOHHAS N30JIALUS.

Karomgnast yrnmepomuctas (yromnbHasi) (yTepoBKa BBIMIONHSAET OJHOBPEMEHHO JIBE
byHKIIY:

- ABJISICTCS OTHEYIIOPHOW BaHHOM JUISI pacIiIaBIEHHOTO METalia U AJIEKTPOJINTA;

- ABNISICTCS TPOBOJIHUKOM TOKA.

[TosToMy KaromHasi (yTepoBKa MOJDKHA OTBEYATH CIEAYIOIIMM TPEeOOBAaHUSM:UMEThH
XOPOMIYIO AJIEKTPOIPOBOJHOCTh, HU3KYIO TEIUIONPOBOAHOCTD, OBITh CTOMKOW K TEPMHUYECKHM
yaapaMm, CTOMKOM K HWCTUPAHHUIO, HUMETh BBICOKYIO TPOYHOCTh Ha C)KaThe, HHU3KYIO
BCITyYHBAE€MOCTb MO IEHCTBUEM HATPUSI.

Karonnpie O10KM M3rOoTaBIUBAIOTCS M3 YIIIEPOJHBIX MaTEpHalioB, B OCHOBE KOTOPBIX
JCKUT DIEKTPOKAIBLIIMHUPOBAHHBIN (NIPOKAJCHHBIA B AJEKTPUYECKUX TMeYaX COMPOTUBIICHHUS)
AQHTPALUT U CBA3YIOLIUN MaTepUaI-KaMEHHOYTOJIBHBIN IIEK. YTIEpPOJHAas Macca CMELIUBACTCH,
npeccyeTcss Wi (opMyeTcs, MONYYeHHBIH «3eleHbli» 610k obxuraercs npu 1200°C. B
OTEYECTBEHHON TPOMBIIIJICHHOCTH OPUMEHSIOT OJOKM ¢ J00aBJICHHEM B IIHUXTY W
UCKyccTBeHHOro  Tpadura  25-30%  (ymrerpaduroBbie  OJIokM). DTO  IOBBIMIACT
3EKTPONPOBOIHOCTh, YMEHBIIIAET MPOMUTKY AJIEKTPOJIUTOM - «pa3dyxanue» omoka. [locnennuii
dakTop mpemoxXpaHseT MOAWHY OT AedopMaIid U CIOCOOCTBYET IMOBBIIICHUIO CPOKa CITYKOBI
anekTponuzepa. Pasmepbl  ONOKOB — OMpenNeNsioTCs  pa3MepamMHu  JJIEKTPONIM3epa,  €ro
KOHCTPYKIMEH, TEXHOJOTHell peMoHTa. BIIOKM H3roTaBiIMBAIOTCS B BHJIE NPSIMOYTOJIbHBIX
napajyieNienuneoB ¢ MpOAOJbHBIMA Ma3aMu. B masax 3aaenblBaloT  OMIOMCHI U3
AIIEKTPONPOBOJTHOIO MaTepHaia (CTajb).
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Pucynok 7 - Katonnast cexuus: 1- yroibHbIi 0JIOK; 2-4yryHHas 3ajquBKa; 3-01toMc; 4-

moJaoBas Macca
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Pucynok 8 - Karognas cexuust
brnoku moryT ObITh OIHOMA30BbIE HIIM JABYXMa3oBble. Pazmepbl OAHOMA30BOro Oi0OKa:
mmmpuHa 550mM, Beicota 400MM, ma3- mupuHa 255MM, BeicoTa 145MM. JIByX ma3oBbIid 010K -
800x400mm, ma3z- 165x170mm. KoncTpykumsa ma3a Ha Onokax, B KOTOPOM (UKCHPYETCS
TOKOOTBOJSIINN OJFOMC, B OT€YECTBEHHOW MPOMBINUICHHOCTH AENAeTCs B BUAE JIACTOUKHHOTO
xBocTa. PasMepsr Oirromca: ogHona3oBeIi 010k 230%115mM, nByX ma3oBbril 010k 140%140MM.

Pucynok 9 - OgHona3oBblil 010K Pucynoxk 10 - JIByxna3oBblii 010K

Pucynoxk 11 - I1a3 Goka B popMe «JJaCTOUKMHOTO XBOCTa

[Ta3pl OJIOKOB MOTYT WMETh MPSAMOYTOJNBHYIO (OPMY CO CKpPYIVICHHBIMU YTJIAMH.
OcHOBHOW CTHOCO0 3a/IeJIKM  MPOCTPAHCTBA MEXIy OJIOKOM ¥ OJIOMCOM - 3alluBKa
gyryHoM.[lepen 3anuBKoii 1ienecooOpa3HO YroNbHBINA OJ0K U OJIOMC HarpeBaTh, 3aJIMBKY BECTH
MOCEKIUOHHO. HMMeeT MecTo TMNpPUMEHEHHE CHEUUATIbHOM 3JIEKTPOJHOM  MacChl WU
JIEKTPONIPOBOJHOTO yroiapHOTrO Kies. ['eomerpmst OmroMca TOXXKE HMMEET HEMaJOBa)KHOE
3HaYEHHE, UICANTbHBII OIIOMC JOIDKEH OBITh Y3KUM H BBICOKMM. Bce BhIlllecka3zaHHOE BIUSET Ha
TPEIMHOOOPa30BaHUE MPU 3aJMBKE MPHU SKCIUTyaTallly JIEKTPOJIU3epa, NpUUMHA - pasHHLA B
K03 puLMeHTax TUHEHHOro paciupeHus 010K — OJroMc.

Farommesi yrom e Bk

Cramsoit G e
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Pucynok 12 - Cxema KaTOTHOM CEKLIMHU

Karomupie OJIOKM CO  CMOHTUPOBaHHBIMH  OiroMcamMu  (KaTOJHBIE  CCKITHH)
YCTaHaBJIMBAOTCS B KaTOIIHBIﬁ KOXKXYX BaHHbI Ha OIHCYIIOPHYIO W TCIIJIOU3O0JALUOHHYIO
¢dyTepoBKy. broku ycraHaBiIMBaIOTCS TONEPEK BaHHBI PsIaMH, U TPU 3TOM CBOOOHBIC KOHIIBI
OJIFOMCOB BBIXOJAT HAPYXKY HYCPC3 CICHUAIBHBIC OKHA B KOXYXC Ha IMPOAOJIBHBIX CTOPOHAaX
KOXyXa. KonmnuectBo pPAaoB OJIOKOB 3aBHCHUT OT HUX IHUPUHLBI U OJIMHBI BaHHBI, 4 KOJUYCCTBO
0JIOKOB B psANy - OT pa3Mepa OJI0Ka, ¥ IOITOMY CYIIECTBYET TPU MOIUDUKAITUN OJIOKOB:

MoHOIUTHBIE OJIOKU — JTHHA TPUOJIM3UTEIIBHO PaBHA IIMPHUHE BaHHBI.
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Pucynox 13 - Cxema yCcTaHOBKM KaTOJIHBIX MOHOJIUTHBIX CEKIIUA

JIByXCEKIIMOHHbIE OJIOKM - JAJIMHA OJIOKOB B psAdy pas3Has, YCTaHaBIMBAIOTCA B
IIaXMAaTHOM MOpSJKE, LIEHTPaJbHbIM IIOB MMEET BHUJ KOJIEHYATOro Baja. J[ByXCEKLMOHHBIE
OJIOKM UMEIOT pa3Mepsl: IIHHHBIN 610K — 2000-2200MM, KopoTKui—1400-1600MM.
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Pucynok 14 —cxemMayCTaHOBKM KaTOAHBIX CEKIMH (IBYXCEKLIMOHHbIE)
1-nepugepuiitblii 0B; 2 - IEHTpaJIbHbIE MEXOJOUHBIE LIMbI;3 -yTrOlIbHbIE OJOKU
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MHOTOCEKITMOHHBIE - KaK MpaBWIO, He 0ojee 4eThIpeX OJOKOB, MCIOIB3YIOTCS OYCHD
PEeIKO u3-3a YBEIWYEHUs TIJI0MIA M HAOOCUHBIX IIIBOB.

Pucynok 15 -KoHCTpyKIHs KaTOAHBIX CEKLIUM.
a - MOHOJIUTHAsI; O - IBYXCEKIIMOHHAS; B - MHOT'OCEKIIHOHHASI.

Haubonee croiikue mOIUHBI - C MCTIONB30BAHUEM MOHOJUTHBIX OJOYHBIX KOHCTPYKIIHM,
OHM YMEHBIIAIOT KOIUYECTBO CTHIKOB. OHAKO, MPUMEHEHHE TaKUX OJIOKOB MPHUBOIUT K TOMY,
YTO MPHU KCIOIB30BAHUH LIEJIbBHOMETAJUIMUYECKOT0 KaTOAHOTO KOKyXa BO3HHUKAIOT CIIO0KHOCTU B
MOHTa)Xe 0JI0Ka B KOPIYC BaHHBI, U NMepU(epUilHbIe MBI MOTY4at0TCsl OOJBIION IUPUHBI, YTO
cHIDKaeT 3(pPEeKTUBHOCTD MPUMEHEHUSI MOHOJIIMTHOTO OJioka. [Ipu Mcmonbp30BaHUM MOHOJIUTHBIX
0JIOKOB MCMOJIb3YIOT pa3bEMHBIE KATOAHbBIE KOXKYXH.
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Pucynok 16 - KaTogHble KOXKYXH ¢ MOHOJUTHBIMH OJIOKaMH.
a - pa3beMHBIN KOXKYX; O - MOHOJIUTHBIH.

Ba)KHefIHIHM HaHpaBHeHI/IeM yCOBepI_HeHCTBOBaHI/ISI KOHCprKI_II/II/I KaToOaIHOT O y3na
ABIISICTCA HpI/IMCHeHI/Ie HOJ'IYMOHOJ'II/ITHBIX KJICCBBIX 6J'IOKOB C HCIIOJIB3OBAHUEM
CaMOOTBEP/ICBAIOIIUXCSI KJIEEB ISl COSTUHEHUS OJIOK-OJTIOMC U MEXKIy COOOM.

BoproBasi yrojibHasi (pyTepoBKa — W3rOTABIIMBACTCA M3 TEX )K€ MATCPHAIOB, YTO W
MoJ0BbIe ceKInK. OHAaKO0, UX CBOMCTBA JOJDKHBI OTJINYATHCS OT CBOMCTB ITOJOBBIX OJIOKOB, T.K.
OHM HE TIPEIAHA3HAYCHBI JUIS TMPOXOXKICHHS dYepe3 HHUX TOoKa. BOpTOBbIE OJOKH IOIKHBI
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0o0namath HU3KOW DIIEKTPONMPOBOTHOCTHIO, BBICOKOW TEIUIOMPOBOAHOCTBIO (AL CO3/aHuUs
HAJIC)KHBIX OOPTOBBIX HACTBUICH), OBITH CTOMKMMHU K BO3JCHCTBHIO pacIuiaBa, 00J1aaaTh HU3KOU
OKHCJISIEMOCTBIO, HE CMAyMBaTbCAd AJIOMHHUEM M pacIUlaBOM. B mocienHee Bpemsi BEAyTCs
UCTIBITAaHUST OOPTOBBIX CEKIMA W3 KapOuaa KpEeMHHs, WX JIOCTOMHCTBA: OHH HE
3JIEKTPONPOBOIHBI, UCKIIOYaeTcsl paboTa BaHHBI B OOpPT, HE OKUCIISIOTCS B arpecCUBHOM cpejle,
HE MPOIMUTHIBAIOTCS AJIEKTPOIUTOM. YTOJbHBIE OOPTOBBIE OJOKM M3rOTABIMBAIOTCA pa3MepaMu:
BbicoTa 650-730MM, B Toprax 800MMm, mupuHa - 550MM, TonmuHa - 200MMm.

o

Pucynok 17 - bopToBoii yroybHsIii 6J10K

OrHeynopHasi M TeIUIOM30JISIUMOHHAsA (QyTepoOBKAa CIYXKUT JUIsl CHUXKEHHS IOTEPh
TEIUIa, CHW)KCHHA pPacxola  IEKTPOSHEPIHH, NONNCPKAaHUSA HOPMAJIBHOM TeMIIEpaTyphl
paciuiaBa U 3JIEMEHTOB CTAIBHOIO KOXYXa, YTO MPOJIEBAET CPOK CIIy>KObI BaHHBI.

OrneynopHas U TEMJIOU30JIALMOHHAS (PYTEPOBKACOCTOUT U3 3—X YacTeu:

- OapbepHble Matepuaibl (TMOAYIIKA), YCTAHABJIMBAIOTCS HEMOCPEACTBEHHO O]
HIOJIOBBIMM OJIOKaMH;

- IUIOTHBIE OTHEYTIOPHBIE MaTepHallbl, yCTAaHABIUBAIOTCS MOJ 0apbepHBIM MaTEPUAIIOM;

- MaTepHaJl ¢ HU3KOH TEIJIONPOBOIHOCTHIO.

HuxHss vacTh TEMIOM30ISLUMOHHON (YyTEpOBKM Jenaercsi,  Kak MpaBUIO, U3
JUAaTOMUTOBOTO WJIM BEPMUKYJIUTOBOro Marepuaina tonmuHoi 130-200mmMm ( 2-3 psga kupnuya,
WIN IUIMTBI), KOTOPBIM YCTaHaBIMBAETCA HAa BBIPABHUBAIOLLYIO IOACHIIKY M3 JApPOOJIEHOTO
IaMOTa WJIM KPYIHO3EPHUCTOrO IeCKa. BpIlle ycTaHaBIMBaeTCs OTHEYNOPHBIA MaTepuan ¢
BBICOKUM COJIep’KaHMEM TJIMHO3eMa (I1aMoT) - 2-3 psja Kupnuya. Beliie, HemocpencTBEHHOY
OJIOKOB, yCTaHaBIMBaeTCs OapbepHBbIM MaTepuan (MOAYIIKA) AT CHU)KEHUS NPOHUKHOBEHHUS
KOMITOHEHTOB pacriiaBa (OrHEYIOpHasi 0/10Basi Macca, IIIMHO3EM).

AHOJHOE ycTpoiicTBO(Y3€e)

AHoJ 3neKTposn3epa MpeJHa3HaueH s MOABOAA TOKA B MEXKIIOIIOCHOE IPOCTPAHCTBO
JUIsL OCYILECTBIICHUS AIEKTPOIN3a. AHOHOE YCTPOICTBO COCTOUT U3:

- YrOJILHOTO aHO/1a;

- KO)KyXa aHoJa (caMOOOKHUTAOIITUECS AaHOIBI);

- TOABEMHOI0 MEXaHU3Ma;

- aHOJHOM OIIIMHOBKUY;

- OMIOPHOM KOHCTPYKIIUH.

[To Tuny aHona 3JeKTPOIU3EPhl pa3lIesioTCs Ha JIBa Kiacca:

- OJIEKTPOIHU3EPHI C 000k KEHHBIMU aHofamMu (OA);
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- AJIEKTPOIM3epHl ¢ camooOxkuraromumucs anogamu (COA).

ITo cnocoOy moaBoAa TOKA:

- ¢ 6okoBbIM T011BOSIOM (BT);
- ¢ BepxHUM TokonoaBojoM (BT).
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Pucynok 18 - Cxematnueckoe ycTpoicTBo aHona ¢ BT

| — aHonHas 1mIMHA; 2 — aHOAHbBIE 3aKUMBbI; 3 — COCTaBHbIE IUTHIPH; 4 — OpPUKETHl AHOAHOMN
Macchl; 5 — aHOAHBIA KOXYX; 6 — OOOXOKEHHAs 4acTh aHOJA; 7 — BTOPUYHBIA aHOM; 8 —

pacriaBieHHas aHOAHAs Macca; 9- ra30cOOpHBIN KOJTOKOJ.

Camoo0:kurapmmecs aHoAbl ¢ BEpXHMM TOKOIOABOI0M.

AHOIHOE YCTPONCTBO MPEACTABISAET COOOIA:
- YTOJIBHBIN aHOJ;

- QHOJHBIN KOXKYX;

- Ta30COOPHBIN KOJIOKOIT;

- IITHIPH;

- AaHOJIHYIO pamy C LIHUHOM.

- MEXaHU3M IIEpEMELICHHS aHOAAa U aHOIHOM pyOariku

Y
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Pucynok 19 - AHOIHBIN KOXKYX
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Pucynoxk 20 - AHOAHBIN KOXKYX
1 - pebpa >xecTKOCTH; 2 - OATKHU IS TOABECKH KOXKYyXa; 3 - MOSIC JIsT HABECKH
CEeKIMH KOoJIoKoJ1a; 4 - KapMaHbl JUIsl yTEIUICHUs TOPLIOB U YIJI0B aHOJA.

o

J

Pucynox 21 - Cxema MexaHn3Ma MEPEMEIICHHS aHOJaBEPXHUMTOKOTIOIBOIOM.
1 - aHOHBIN KOXKYX; 2 - aHOJAHAS paMa; 3 - BCIOMOTATeJIbHBIM MEXaHU3M TMepeMEICHUS
KOXyXa; 4 - OCHOBHOI ME€XaHHU3M MEPEeMENICHUS aHO1a.

2
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Pucynok 22 - AHoAHas OLIMHOBKA

VYronpHblll aHO (popMHpYyeTCs BHYTPH aHOAHOIO KOXyXa. B HMXKHeEHW yacTu aHOJHOTO
KOKyXa pacIoyioKeH ra30COOpHBIN KOJIOKOJ, M0/ KOTOPBIM COOMPAIOTCS BBIIEISIONIMECS MPU
anekTpoiuse ra3sl. Koxyx 1mo mMepe cropanus aHoza OIyCKaeTcsl, BO U30exKaHHue MMOAIIABICHHS
ra30cO0OpPHOT0O KOJIOKOJA KOXYX MEPHOAMYECKH MOAHUMAETCS BCIIOMOIATEIbHBIM MEXAHU3MOM,
KOTOpBI CMOHTHPOBAH Ha TOW € KOHCTPYKLUH, YTO M aHOJHAs IIMHA. B aHOOHBIA KOXYyX
3arpyxaercsi aHofHas Macca. [[ogBox TOka K aHOLY OCYILECTBIISIETCS CTalIbHBIMHU IUTHIPSIMHU
WM COCTaBHBIMM CTajlb-aJItoMMHHUEBbIMU. LIITBIpH pacnonaratorcs Ha 2-X Ui 4-X TOPU30HTax B
yeTblpex psanax. [Ipu noctuxeHun pacctosHus 22+2¢M OT HUKHETO TOPU30HTA IPOU3BOAUTCS
nepectanoBka. llITeIpp u3BNEKaeTcs W3 Tena aHoZa W B 0Opasyromiuecs MOMIITHIPEBbIC
OTBEpCTHUSl 3aTeKaeT >KMJKas aHogHas Macca. [lox Bo3gelicTBHEM BBICOKHUX TEMIEpPATyp
00pa3yomuiics BTOPUYHBIA aHOJ, W3-32 BBICOKOW CKOPOCTH KOKCOBAHHUS >KHJIKOW aHOJIHOU
MacChbl MOJy4aeTCss HU3KOro KadecTBa (IIOPHCT, MEXaHWYECKH HE IMPOYeH, HU3Kas
3JIEKTPOIIPOBOJIHOCTh), BBIAEISAETCS OOJIBIIOE KOJIMYECTBO BPEIHBIX JETyYUX COEAMHEHUI.
BropuuHblil aHOA SBIISIETCAOCHOBHBIM MCTOYHUKOM INeHBI. Pacxon anogHoi Macchl Ha 50-60kr
Oosble, yeM Ha OOKOBOM MOABOE. BepXHss 4acTh MTHIPS ¢ TOMOIIBIO 3a)KMMa KOHTAaKTUPYET €
aHonHou muHOM. IIITeIpY M3roTaBIMBAOTCS 1yX THUIIOB:

1. CrasibHbIC, TIOKPBITHIE METHOW pyOanKoi (BEpXHSS 4acTh).

2. CocTaBHbl€: CTaJIb-aTIOMUHUI (BEPXHSISI YACTh U3 AJIFOMUHUS).

Hcnonb30BaHne COCTaBHBIX WITBHIPEHM MO3BOJSAET CHU3WUTH IOTEPH JHEPIMM B IITHIPE,
yJIydlllaeTcsl MarHUTHOE TII0J€ B AaHOAE 3a CYeT MAarHUTHOIO pa3pblBa, 0OpPa30BAHHOIO
aIOMUHUEBON ImTaHroi. KonndyectBo mThIpell 3aBUCUT OT MOIIHOCTH 3JeKTpoiuzepa (64-72
MITYKH), ux pasmepsl: aauHa 2000-2500 m, auametp 180-230 MM KOHYCOM BHU3.

Jlns ynaBiIMBaHUS U3 - IOJI @HOJA Ta30B HCHOJB3YETCS KOJIOKOJbHBINH I'a30COOPHUK,
KOTOpBIM HAaBEIIMBAETCS IO BCEMY IEPUMETPY HIDKHEH 4YacTH aHOJHOIO KOXyXa U
NpEeICTaBIsieT COOOM OTHEeNbHBIE YyryHHble cekiuu. [lo yrmam Wi TopmaM Ha CEKIHUU
YCTaHABIIMBAIOTCA TOPENKU. B ropenkax mpoucxoauT AOKUTaHUE OKCHJA YIiepoaa, CMOIUCTHIX
COEJIMHEHUH, coJepKalMXcs B BhLIEsAtonIeMcs: Tase. IIpoaykTel cropaHust M3 Tropenok Mo
CHUCTEME Tra30XOJOB IIOCTYNMAIOT Ha O4YMCTKYy. lIpm Xopomei repmeruszanuu KOJOKOJIA
3¢ (EeKTUBHOCTh €ro padoThl JTOCTATOYHO BeJMKA. J[OCTOMHCTBOM 3TOW CUCTEMBI SBISAETCS
HeOoNbIIOH 00beM Ta30B M BBICOKAs KOHIIGHTPALUs BPEAHBIX COCIUHEHUH B HEM,
CJIEZIOBATENIbHO, M 3aTpaThl Ha OYMUCTKY HEBEJMKU. Bo m3bexaHHe NOIIUIABICHUS CEKIMN
KOJIOKOJIA ¥ HAJIe)KHON repMEeTU3allii MOAKOJIOKOJIBHOTO IIPOCTPAHCTBA PACCTOSIHUE OT HMXKHEN
KPOMKH KOJIOKOJIA JIO DJIEKTPOJIUTA HOJDKHO ObITh He MeHee 10-13cm. YacThie BMenIaTenscTBa B
paboTy AnMeKkTposin3epa (BBUITMBKA METa/lIa, 00paboTKa KOPKH, JIMKBUIALUS aHOTHBIX d()(eKToB
u 1.1.) cHnxatoT KIIJI atoro ykpeitus, oH He npebliinaet 70%.

Cy111eCTBEHHBIM HEIOCTATKOM aHOJOB CBEPXHUM TOKOIIOABOJOM SIBJISIETCS YJIABJIMBAHNE
ra3oB C IIOBEPXHOCTH aHOJA, BBIICICHHE KOTOPBIX U1 JAHHOTIO THIIA — camoe BbICOKOe. [l
YMEHBUIEHHUS 3TUX BHIOPOCOB MPUMEHSIOT HCIIOJIb30BaHUE «CYyXOiD» aHOAHOM MaccChl.
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Pucynok 23 - UyryHHbl€ CEKIIMU Ta30COOPHOrO KOJIOKOJIa Pucynok 24 - I'openxa.

OmuHOBKA 3JIEKTPOJIU3EPOB

[Toctynaromass Ha 3aBOJ DJIGKTPOIHEPTHsS TMEPEMEHHOrO Toka mpeolOpa3yercs B
MOCTOSTHHBIA TOK Ha KpeMHUEBOU mpeoOpaszoBarenbHoi monctanimu (KIII) u momaercs Ha
CepHIO DNEeKTpoau3epoB. JlomycTuMas IUIOTHOCTh Toka B omuHoBke 0,25-03A/Mm?. Jlns
CHIKEHHUSI MOTEPh SHEPTUM CTPEMSTCS K CHUKEHHUIO JUJIMHBI TMOJBOJSALIMX IIWH, A 3TOTO
3JIEKTPOJIU3EPHl PACTIONATAIOT OJIMXKE APYT K APYTy M COSOUHSIOT MOCJIEAOBATEIILHO B CEPHH.
OOBIuHBIE IEKTPOIU3EPHI HA CUITy TOKa 110 160 KA pacmosaraiot Toper; K Topity (IIpoaoJibHOE
pacrionoxxenue). bosee MolHbIE - MO0 MPUHIMITY CTOPOHA K CTOPOHE (morepedHoe). B mepBom
ciydae (IPOJOJIbHOE PAcIOJIOKEHUE) PIIEKTPOIU3Ephl B KOpIyce pacroiaraioT B J1Ba psaa. Bo
BTOPOM cIlydae B OJIUH PSI.

OmuHOBKA SBISIETCS TOKOMOJBOSIIMM 3JEMEHTOM JJIEKTPOJIM3epa, €€ KOHCTPYKLUS
JOJKHA CMOCOOCTBOBATh PABHOMEPHOMY PACHPECNICHHI0 TOKA IO MapallIeIbHBIM dJIeMEHTaM
BaHHBI (QHOJHBIE ¥ KaTOJHbIC OJOKH, IITBIPH, OIIOMCHI ¥ T.1I.), OHAQJODKHA OBITh
TEXHOJIOTUYHOM, HEIOPOTOH, YIOOHOW B JKCIUTyaTallMH, CBOJUTh K MHHHUMYMY HETaTHBHOE
BIUSHUE MarHUTHBIX mojied. CymiecTByeT JBa BUIA MOJBOAA TOKAa: OJHOCTOPOHHMM U
JIBYXCTOPOHHUH.
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Pucynok 25 - TlogBoa Toka: a- OAHOCTOPOHHUM; O —ABYXCTOPOHHUH.
1 — aHOIHBIN CTOSK; 2 — aHOJIHAs IMHA; 3 — aHOJ; 4 — KaToA: 5 — aHOJHBIN LITHIPb;
6 — KaTOAHBIN CIyCK: 7 — MecTa UIYHTUPOBAHUS 3JIEKTPOJIN3epa; § — KaToHas IIMHA.
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[Ipy ogHOCTOpPOHHEM TOJBOJAE TOKAa HAOJIONASTCS CWIBHBIM TEPeKoC MeTaia u3-3a
BO3JCHCTBUS MAarHUTHBIX mMoJiek. Jlns KOMIeHcauuu STUX BO3ACUCTBUM MNPUMEHSETCS
JIBYXCTOPOHHH MOJIBOJ] TOKA.

OIIMHOBKA BBIMNOJIHAETCS W3 AJTIOMUHUEBEBIX JIMTBIX MHAH cedyeHueM ot 200x20 mo

840x100 MM, U1l KATOAHBIX CITYCKOB NMPUMEHSIOT KaTaHYIO IIMHY MaJIbIX ceueHHil. OIIMHOBKY
W3rOTaBNUBAIOT U3 amioMuHUs Mapok AE, A6,A7, NpuMeHSIOTCS aTlOMUHUEBBIE CIUIABHI C
coaepxaHueM amoMuHus 99,5-99,7%. [Ins wrTaHr aHomonep:KaTeleil- KPEMHHUEBBIA CIUIAB C
cojaepxanueM amoMunus 98%.

OmMHOBKY MOXHO pa3leiuTh Ha aHOJHYIO, KaTOAHYH M CTOskM. OIIWHOBKA,
pacIioio’KeHHas 10 TPOJIOJIbHOM CTOPOHE BaHHBI HAJ aHOJOM- aHOJIHAsl OMMHOBKA. OIIMHOBKA,
pacroyio)keHHasi Ha YPOBHE KAaTOJHOTO KOXKyXa, OCYIICCTBIISIET TOJIBOJ TOKa K CIEAYIOIICH
BaHHE- KaTOJlHAs OIIMHOBKA. BepTHKaNmbHO YCTAHOBJICHHBIC ITAKETHI IIHWH, COCAUHSIONINE
KaTOJHYI0 ONIMHOBKY OJHOW BaHHBI C aHOJAHOW OIIMHOBKOM JApPYyroil BaHHBI, Ha3bIBAIOTCS
CTOSIKaMH.

Jlis OTKIIIOYEHHUs DJIIEKTPOJM3epa Ha KalUTAlIbHBIH PEMOHT MPEIyCMOTPEHBI Y3IIbI
YCTAHOBKHM UIYHTUPYIOLIUX YCTpOMCTB. IIpy yCTaHOBIEHHBIX MIyHTAX TOK OT KaTOAHOU
OIIIMHOBKY MPEABIAYIIETO 3JIEKTPOIN3EPa 3aMbIKAETCSl Ha KATOJIHYIO OLUTMHOBKY MOCJIEAYIOIIETO,
MUHYS aHOJHYIO OIITMHOBKY OTKJIIOYEHHOTO JIEKTPOIH3Epa.

Pucynok 26 - KatonHast olmmHOBKa

OmMHOBKa 3J€KTpon3epa J0HKHA OTBEUaTh CIEAYIOIUM TpeOOBaHUIM:

-niepeaBaTh MIEKTPUUECKUN TOK B LENMU AJIEKTPOIU3EPOB OJTHON AJEKTPOIU3HON CEPUU;

- UMETb MUHUMAaJbHBIC TOTEPH HAMPSIKEHHS] Ha BCEM MPOTSHKECHUH CEPUU U MEKIY
JNEKTPOIU3EPaAMU;

- obecreynBaTh PABHOMEPHOE paCHpeleieHHe TOKa IO OTACIbHBIM TOKOBEIYIIUM
DJIEMEHTaM 3JIEKTPOIN3ePa;

-TapaHTHPOBATh ONTHMAILHOC paCIpECICHNe MAarHUTHBIX TIOJeH B  paciuiaBe
ATFOMUHWS;

- TapaHTUPOBaTh OBICTPOE BKIIIOUEHUE WM OTKIIOYEHHE BAaHHBI U3 IENH CEPUU IyTEeM
IIYHTUPOBAHUSI.

[Tagenue HampsHKEHUS B OIIMHOBKE:

- B katogHoii- 130-170 MB;

-B aHoxHon- 90-110 mB;

- B o01mecepuifHOM(B pacdyere Ha ouH 3MekTponusep) —30-50 mB.

OO6mme moTepu B OMIMHOBKE Ha OJIMH AJIEKTpoJin3ep cocTanisitor 230-320 mB.
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Harpes ommnoku 6Gonee 100°C He cnemyer momyckaTh, T.K. C IIOBBIICHHEM
TeMrepaTypsl omuHOBKM Ha 10°C  moTepu HampskeHHs Bo3pacTaroT Ha 4%, 5TOT BOIIPOC
HauOoJee BayKeH JJIsl OJTHOITAXKHBIX KOPITYCOB.

MoHTa.

MoOHTaX KaTOJHOTO YCTPOWCTBA SBJISIETCA OTBETCTBEHHOM OIEpalueil, OT KayecTBa
MPOBEJCHUS KOTOPOM B 3HAYMTEIBHONW MeEpe 3aBHCHT CpPOK CIyKObl BaHHBIL. HeoOxommmo
OPUHATH MeEpbl, YTOOBl (yTEpPOBOUYHBIC MaTepHagbl HE MOJABEPIIIUCH BO3ICHCTBHIO
atMocdepHoii Biaru. IlocienoBarenbHOCTh ONEpanvii MPU MOHTaKE 3aBUCUT OT KOHCTPYKIIMU
KOpITyca ¥ KaTOJHOTO KOXYyXa.

B ogHO3Ta)KHBIX KOpIycax.

[Ipu ucmonb30BaHNK KOKyXa 0€3 JHUWIA TPOU3BOIAUTCS PEMOHT (PyHIaMEHTa WK €ro
BbIOOITKa ¢ HOBOM 3anuBKOW. [loBEpXHOCTh (PyH/1aMEHTa BbIPaBHUBAETCA MOJCHINKON MeCKa WIn
maMoTHOM kpynku. [locime BelpaBHMBaHUS (yHIAMEHTAa M YCTAaHOBKU KOXKyXa, HPOBOJUTCA
KIaaka 1nokoid. Kimagka oKoJss MpOBOJUTCS CTPOTO MO NPOEKTHOW NOKyMEHTALMH, IIPH 3TOM
nepudepuro MOKOJIs KJIAAyT Ha pacTBOpe, a LEHTPAIbHYIO 4acTh — «HACyXo», HO B IIBHI B
KJIJIKE 3aChIal0T MEJIKUH IaMOTHBIN NOpOoIOK. KitanKy BEIMONHSIOT HE BIUIOTHYIO K KOXKYXY, a
¢ HEOOJIBILIUM 3230pOM (TEMIIEPATYPHBIM ILIBOM).

B aByX3Ta:KHBIX KOpIyCax.

[lepen ycTaHOBKOW KaTOJHOTO YCTPOMCTBA IPOBEPSIOT ONOPHBIE KOHCTPYKIMH, Ha
KOTOpbIE YCTAHABJIMBAETCA KOXYX, MpPU HEOOXOJUMOCTH PEMOHTUPYIOT WM 3aMEHSIOT.
@yTepoBoYHbIE PAOOTHI IPOBOIATCS TAKKE KaK M B KOXKyXax 0e3 AHHUIIA.

[Tocne 3aBepieHUsT KIagKH IOKOJS HAa HErO0 HAHOCUTCS 3aLIUTHBIA CJIOW, B KayeCTBE
KOTOpPOTO HCIOJIb3YETCsl IMOAYLIKAa M3 IOJOBOM Macchl WIM TIJIMHO3€Ma, Ul 3alUThl OT
IPOHUKHOBEHUs pacIulaBa B TEIUIOM30JSIIMOHHYIO (yTepoBKY. II0BEpXHOCTh MOJYIIKH CTPOrO
ropusoHTanbHa. Ha moaymiky ycTaHaBIMBaroTCs MOJOBBIE CEKLIUU C MPUBAPEHHBIMU K OJIIOMCY
rHOKMMHU  aJIFOMUHHEBBIMH  cllyckamu. llocie ycTaHOBKHM IOJOBBIX CEKLIMH Ha MOIYIIKY,
NPOM3BOJIUTCS TIIATENbHAs PUXTOBKA, AJs1 OOECIECUYEHHUS OJMHAKOBOTO PACCTOSIHUS MEXITY
osokamu (40MM). 3amenky 3a30pa MKy OJTFOMCaMU U OKHAMH KOXYXa MPOU3BOISAT PACTBOPOM
acOecTa Ha JKUAKOM CTEKJIE. 3aTeM BBIKJIAIBIBAIOT OPOBKY (KMPIUYHAS CTEHKA MEXKIy KOKYXOM
Y KaTOAHBIMH OJIOKaMM) Ha KOTOPYIO onmupaeTcs 6opToBas GhyTepoBKa.

Ilepen ycraHoBKOW OOpTOBOM (yTEpOBKH IOBEPXHOCTH OJIOKa OYHIIAETCs, a Ha
MOBEPXHOCTH OOPTOBBIX IUIUT OOpAILEHHBIX K NepudepuitHOMy IIBY JAejaeTcs Hacedka, JUis
yIIy4IlIeHUs] KOHTaKTa C MOJ0BOM Maccoil. bioku Mexay coboil CKperuIstoTes MOA0BON Maccoii,
KOTOpasi HaOMBAaeTCs B MOJYKPYTJIbIe 3aMKOBBIC Ma3bl HA OOKOBBIX I'paHAX OJIoKa. 3a30p MEXTY
OmokamMu J0JDKeH ObITh He Oosiee 1MM. BOiM3M yriioB yCTaHABIMBAIOTCS «3aMKOBBIE» CEKIHH,
JUTS PacCKJIIMHUBAHHUS CEKIUH. Mexay OJIOKOM M KOXKYXOM TPOCHIITAETCS MM yCTaHABINBACTCS
TETUTOM30JISIIIMOHHBIN MaTepual, TommuHoi 25-50mMm. Han BepxHeit yacTpio 010Kka U QuiaHIeM
KOXKyXa JienaeTcsi HaboiKka Macchl.

Hao6oiikn Mek0/109HbIX IBOB U NMepudepuiiHbIX HIBOB.

OTO camas OTBETCTBEHHas omepanuss B MoHTaxe. HaOolika mpousBoAuTCs MOIOBON
Maccoi, KOTopast oJIpa3/iesieTcsl Ha ropsiue- HAOMBHYIO M XOJIOAHO- HAOUBHYIO.

[locne BBHIMOMHEHMS MOHTAXHBIX pabOT € KAaTOAHBIM KOXYXOM, YCTaHAaBIUBAaeTCS
OTIOpHAs CTOMKA, HA YCTAHOBJIEHHYIO CTOWKY MOHTHPYETCSI COOpaHHBIA aHOIHBIH y3ell.
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IHopsinok BbINOJIHEHHS Pa0OTHI

1.03HaKOMUTHCS € TEOPETUUECKON YaCThIO JAHHOIO METOINYECKOTO YKa3aHMUs.

2.03HaKOMHUTBCA C TEOPETHUYECKON YacThi0 MYJIbTHMEIUIHHOTO IOCOOHS, MPOCMOTPEB
pazzien B pakTU4YECKON 4acTH TPEHaXepa.

3.1IpoBecTr NMPakKTUYECKUH MOHTAXK AJIEKTPOJIMU3Epa Ha TPEHAKEPE.

4.0OTBETUTh HA KOHTPOJIbHBIE BOMPOCHI.

KoHTpoJsbHbIE BOpPOCHI

1. [lepeuncnuTh OCHOBHBIE 3JIEMEHTHI KATOAHOTO Y3JIa.

2. IlepeuncanTb pa3HOBUAHOCTH KOKYXOB, UCIIOJIb3YEMBIX B IPOU3BOJICTBE.

3. Kakyio ponb BBINOJHSET OTHEyNnopHas (yTepoBKa M U3 CKOJBKH 4YacTeil oHa
COCTOMT?

4. Yto co00ii nmpeacTaBisieT Mo10Bast CeKIus?

5. Kakue BbITTyCKarOTCs TI0/1I0BbIE OJI0KN?

6. TpeboBaHus K OOPTOBOI HyTEpOBKE.

7. Ponb orHeynopHOU U TETUTOM3O0JSIIMOHHON (yTEPOBKH, U3 KAKUX YaCTEil OHA COCTOMT.

8. llepeuncnuTh U3 Ye€ro COCTOMT AaHOAHBIN y3en a3nekTponuszepa ¢ COA BepXHUM
TOKOIIOZBOJIOM.

9. CriocoObI pacroyiosKeHUs] U COSAUHEHHS AIEKTPOIM3EPOB B KOPITyCax.

10. TpeOGoBaHUS K ONIMHOBKE, U3 KAKUX YaCTCH OHA COCTOUT.

11. Cioco06sI MOABOAA TOKA K DIIEKTPOITH3EPY.

12. TlepedrCIUTh TUIIBI AIEKTPOTUZEPOB.

13. YUto onpenenser TUN JIeKTpon3epa’?

14. TpeboBaHuUs K MOJTOBBIM CEKIIHSIM.

15. IlepeuncauTh MecTa yCTaHOBKH M30Js1MH Ha atekTposnsepe ¢ BT COA.

16. KoHcTpykiuu yriaepoaHol (QyTepoBKH MOIAUHBI.

PekomeHayemasa nutepartypa :
1. Meramnyprus amomunus / FO. B. Bopucorne6ckwuii [u ap.]. — 2-e u3a. -HoBocubupck: Hayka,

Cubupckas uznatensckas pupma PAH, 2000. — 438 c.
2. Slaxo, 3. . IIpom3BOACTBO aNIOMHHHS: MOCOOME Ui MacTepoB MU pabouyux IEXOB

AIIEKTPOJIN3A ATIOMUHUEBBIX 3aBoJI0B / 3. fl. Suko. — CI16.: U3a-Bo CII6. yH-Ta, 2007. — 304 c.
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IIpakTnyeckas padora Ne 7

Tema: OOXuUT, MYyCK, MOCIEMYCKOBOU mepro1 3nekTpoiu3épo ¢ COA.

Henb: OcBouTh MOPSIIOK BBHIMOJIHEHUS ONEpaluii MO MPOBEACHUIO 00KWra, MyckKa U
MOCJICTTyCKOBOTO ~ TEPHOAA  DJIEKTPOIM3EPOB € BEPXHMM TOKOINOJBOJOM U  Hamboiee
1eNIeco00pasHyI0 OPTaHU3aINIo TPYIa.

Teopurnuyeckast 4acThb

I'azonuiazMeHHBIH 00KUT YCTAHOBKAMH KOHCTPYyKumH 3aBogallKO

OO6HUT MOIMHBI TPOU3BOAUTCS CIIELIUAIBLHON YCTAHOBKOM C TOPEIKaMHU, BHIIOJTHEHHBIMU
u3 4-x OJIOKOB, KOTOpBIE OJHOBPEMEHHO CIYXaT YKPBHITHEM BaHHbI Ha TEpPHOJ OOXKMWra.
KonudecTBO ropesiok Ha ra30BOi YCTaHOBKE 3aBUCUT OT MOIIHOCTH 3JIEKTpoin3EpoB (12 -16 u
Oonee MmTyK).

AHon nogHumaetcsa Ha BeicoTy 500-550 MM OT TOAWHBI.

Ha ounieHHyio U npoayTyIO MOIUHY 3arpyskaeTcst (TOPUCTHIN KalbLUi B KOJIUYECTBE
600- 800 kr, KOTOpBI NEePEBSIHHBIM CKPEOKOM PaBHOMEPHO paCIpeAesieTCs M0 BCEH IIIOIIaIn
noauHbl. [ mpenoTBpalieHusi BRIropaHus OOpTOBBIX OJOKOB M MOJOMBKHU MOJ OOPTIMCTHI
O6oproBast ¢hyTepoBKa U30JUPYETCs IMyTEM HAHECEHHUS HAa HE€ CIIos alfoMoXpoMochaTHOW cMmecH
WIN YKPBITHEM aCOOTKaHBIO.

VYcranaBnuBaeTcs crHelMaidbHas ra3oBas yCTaHOBKAa. 3a30pbl  MEXIy aHOJIOM,
ra30COOPHBIM KOJIOKOJIOM M TAHEISIMU YKPBITHS, a Takke OOPTOBO IUIOIMIAAKON 3a/1e/IbIBAIOTCS
acbecToM. 3aTeM MPOM3BOAUTCS MOHTAXK Ta30BBIX M BO3AYIIHBIX KOMMYHHUKAlMH yCTaHOBKH, a
TaK)K€ BEHTWIATOPOB [UIsl IOJayd BO3AyXa K ropenkam. Ilepen MOHTaXoM yCTaHOBKHU
MPOBEPSIETCS COCTOSIHUE (DYTEPOBKU MaHENIeH YKPBITHUSI.

OOuUr MpoU3BOAUTCS MO 0COOOMY IpaduKy, TJe yKa3bIBa€TCs BpeMsl ¢ Hayasia 00XKura,
TEeMIEepaTypa ra3ormiaMeHHON Cpelibl, KOJIHMUECTBO U HOMEpa BKIIOUEHHBIX TOPEJIOK.

JUig KOHTpOJIL TeMIepaTrypbl Ta30ILUIAMEHHOM Cpebl HCIOJIB3YIOTCS CAaMOIUIIYLINE
npubopsl Tuna KCII-2, KCII-3, k KoTopsIM MOAKIIOUaETCs XA TepMornapa.

B cnyyae HEOOXOOMMOCTH TPOU3BOIMTCS pPETyIUpOBKAa IOJAYM ra3a W BO3IyXa,
OTKJIIOYAIOTCS WM MOJAKIIOYAIOTCS COOTBETCTBYIOLIME ropesiku. He momyckaetcst upe3MepHbIi
MOJIOTPEB OTACIBHBIX YYaCTKOB MHOJMHBI B 30HE (hakenma ropenok. Dakenbl BCeX TOPEIOK
JOJI’KHBI TOPETh PAaBHOMEPHO.

B Teuenne oOxwura BeIeTCs 3aluCh B CHELMATBHOM XKypHaje, B KOTOPOM YKa3bIBaeTcs
Hayajio OOKWra, OKOHYAaHHE OOKHTa, BpPEeMs BKIIOYCHHS TOPEIOK, HOMepa pabOoTaroIImux
TOpEIIOK, TEMIEpATypa ra30IIaMEHHOM CPEIbl.

I'paduk o6xura LIUTETHHOCTHIO 72 Yaca MpuBeaEH HUKe (Tadm.1).

120



Taoauna 1

Temneparypa Kounuecrs
ra3onjiaMeHHOM Aomyer 0 . Homepa Homepa
Yacel ¢ o HuMoe BKJIKYE¢HH . .
I cpensl, C oTkOH | BIX rOpeoK BKJIIOYEHHBIX BKJIIOYEHHBIX
. enne |12 3 TOPEJIOK JJIsl ropesIoK AJs
1-2 3 0 1-2 cepun 3 cepun
cepun cepuu ¢ CePH | cepH
" u
1 2 3 4 5 6 7 8
1,3,5,7,8,9,10,
1 160 170 +10 6 10 1,3,5,8,10,12 12.14.16
1,2,4,6,8,9,11,
2 210 290 2,4,6,79,11 13.15.16
1,3,5,7,8,9,10,
3 270 390 1,3,5,8,10,12 12.14.16
1,2,4,6,8,9,11,
4 320 440 2,4,6,7,9,11 13.15.16
1,3,5,6,7,8, 1,2,3,5,7,8,9,10,
> 370 460 8 12 10,12 12,14,15,16
6 380 500 -7 - -7 -
7 390 540
8 400 560
9 410 580
10 420 590
11 430 595
12 440 600
13 450 600
14 460 605
15 470 605
16 480 610
17 490 610
18 500 615
19 510 615
20 520 620
21 530 620
22 540 625
23 550 625
24 560 630
25 570 635
26 575 640
27 580 645
28 585 650
29 590 655
30 595 660
31 610 700 (20;-20 |10 14 1,2,3,5,6,7, 1,2,3,5,6,7,8,9,10
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8,10,11,12

,11,12,14,15,16

1,2,4,5,6,7,8, 1,2,3,4,6,7,8,9,10
32 620 725 9,11,12 ,11,13,14,15,16
33 630 745
34 640 750
35 650 770
36 660 785
37 670 800
38 680 815
39 690 825
40 700 840
“ 750 860 1+30:-30 | 12 16 BximroueHsr BximoueHsl  Bce
BCE TOpEJIKU TOpCJIKH

42 780 880
43 800 900
44 820 920
45 840 940
46 860 950
47 880 960
48 900 970
49 910 980
50 920 980
51 925 990
52 930 990
53 935 995
54 940 995
55 940 1000
56 945 1000
57 950 1000
58 955 1000
59 960 1000
60 965 1000
61 970 1000
62 975 1000
63 980 1000
64 985 1000
65 990 1000
66 990 1000
67 990 1000
68 990 1000
69 990 1000
70 990 1000
71 990 1000
72 990 1000
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HyCK 3HeKTp0JII/I3épOB MOCJ€ KANIMTAJIBHOI'O PEMOHTA U Ira3onJia3MeHHOI' 0 00:KHMTa

[Tyck snexTponuzépa HEOOXOAMMO MPOM3BOIUTH Cpa3y IOCIe OKOHYAHUS O0XHra, He
JOTIyCKasi TepepbiBa, MPU STOM BpeMsl MEXAy OTKIIOYEHHEM TOpejoK U TMOAKIIOUYEHHEM
AIIEKTPOJIN3EPA B JIEKTPUUECKYIO LIENb HE TOJIKHO MPEBBIIIATh 1 vaca.

[Ipn nocTrkeHNH KOHEYHBIX TeMIepaTyp HarpeBa Mo rpaduky oOXura JomycKaercs
CHIDKEHHE MTPOJOIDKUTEILHOCTH 00XKHra, HO He Oosiee ueM Ha 3 yaca.

Henbto mycka sBIsSETCS MOJAKIIOUEHHUE AIEKTPONIN3EpPa B SJIEKTPUUECKYIO LIETb, CO3JaHHe
YCIJIOBUH JJIs1 Hayaja Mpolecca JIeKTPOoIIn3a.

B kauecTBe myCcKOBBIX MaT€pHAIOB IPUMEHSIOTCS:

kpuosuT texHudeckuit 'OCT 10561-80; coma xansuuHupoBaHHas TexHuueckas ['OCT
5100-85 mepBoro copra; ¢ropucthiii HaTpuil TexHudeckuid TY 113-08-586-86 mepBoro copra;
kpuoiut ¢rotannoHHoit mapku B®K u perenepaunonssiii Mapku BPK, TY 2157-99-021-98;
KYCKOBOM OOOpOTHBIN 3JIEKTPOJIUT; KOHIICHTPAT IUIABUKOBOTrO mimara ((TOPHUCTHIA KaJIbIIHiA)
mapku @DISA I'OCT 29219-91.

Pacxon ceipps Ha MyCK 3JEKTPOIU3EPOB JOJIKEH COOTBETCTBOBATH YTBEPXKIEHHBIM
HOpMaM.

HannaBnenue snexTponuTa Ui MYCKOBBIX AJIEKTPOJIM3EPOB MPOU3BOJIUTCS B BaHHAX-
MaTKax 3a CYET CBIpbs, NpPEAHA3HAYCHHOTO [UId Iycka. BaHHaMU-MaTKaMu Ha3Ha4aroTCs
INEKTPONU3EPDI, HE HMMEIOIIKE pa3pylIeHHil (yTepoBKH. 3alpeliaercss Ha3HayaThb BaHHAMMU-
MaTKaMH 3JIEKTPOIHU3EPBI CO CPOKOM CIIYKOBI 10 3-X Mec. DJIEKTPOIHUT AJIsl MMyCKa TOTOBUTCS B
konmdecTBe 20-22 TtoHHBI (10-12 koBmiew) mist 1 u 2 cepuid, 24-28 TonH (12-14koBmieit) mist 3
cepun. [y HamIaBIeHUS 3JEKTPOIUTA HA BAHHBI-MATKH 3arpyKaeTcsi CBEXKUH KPUOJIUT, 000poT,
MyIIOHKa, (JIOTAIIMOHHBIN KPHUOJIUT, IPH 3TOM TOJHUMAETCs HampsbkeHue 1o 4,5 - 4,7B. [lpu
BBIOOpE CBIPbS JUISI HAIUIABICHHS D3JCKTPOJIUTA YUHUTBHIBACTCS KPHOJIUTOBOE OTHOIICHHE
AIIEKTPOJINTA JAHHOTO AieKTposn3épa. [lepnoauuecku nmpoduBaeTcsi KOpKa 3JEKTPOJIUTa 10 TeX
nop, MOKa He MpOIMIaBUTCSA BCE ChIphE. M3 Kakmol BaHHBI-MAaTKH TpU IMyCKEe OTOMpaercs
AIIEKTPOJIUT B KoJm4ecTBe 1- 1,2 TOHHBI (T.€. OIMH KOBII C JIByX BaHH). DJIEKTPOJIUT Ha BaHHAX-
MaTKax TOTOBUTCS B TeueHHUe He Ooee 3-X CMEH.

[Tocne nemoHTaka ra3oBBIX TOpENOK aHOJ omyckaercs Ha 10-15 cM 10 moauHBL
JleMOHTa Ta30BOM YyCTaHOBKM HAaYMHAETCS, KOTJAa KOBIIM C SJICKTPOIUTOM HAXOIATCS Y
anektponusépa. He poxupasch  omyckaHusi aHOJa B HIDKHEE IIOJIOKEHHE, Ha IOAUHY
aneKkTponu3épa 3anuBaeTcs ANeKTponuT. [IpeaBapuTenbHO B MecTax 3allMBKH Ha TMOJUHY
AIIEKTpONH3EPa 3arpy’KaeTcsi KyCKOBOKW OOOPOTHBIN AJIEKTPOJIHUT. 3aIMBKA JIEKTPOJIHUTA TOJDKHA
npou3BOAUTHCS B TedeHue 30 - 45 MUHYT OBYyMs KOBIIAMH C MUHUMAIIbHBIMH MPOMEXYTKaMU
BpEMEHHU. 3aJIMBKa 3JEKTPOIUTA OJHUM KOBIIOM JIOIYCKAETCS B UCKIIOUUTEIbHBIX CITydasx.

[Tocne 3aMMBKH HEOOXOIUMOTO KOJIHUYECTBA JCKTPOIHUTA (aHOA AOKEH UMETh KOHTAKT
C 3JIEKTPOJIMTOM BCEH IUIOIIA/IbIO) SIEKTPOIU3EP HEMEAIEHHO MOIKIIOYAETCS K JIEKTPUUECKON
uenu. [Ipu mycke snmekTponu3épa 04eHb BAXKHO MAaKCUMAaIbHO COKPATUTH BPEMS MKy HauajaoM
3aJIMBKH 3JIEKTPOJIMTA U TOJKIIOYEHUEM 3JIEKTPOIU3EPA B LIEMb.

[MoaxmroueHne AMEKTPONU3EPOB C UCMOIB30BAHNEM IIJIABKUX BCTABOK MPOU3BOIUTCS MPH
MOJIHOM TOKOBOM Harpy3ke. [Ipu nmycke 0e3 mprMeHeHus MIaBKON BCTaBKH Harpy3ka CHUMAaeTCs
MONTHOCTBIO, 00 93ToM Heobxomumo 3apanee mnpeaynpenuts KIIII. Cusartue Harpysku
IPOU3BOJUTCS HPHU MOJIHOM KaCaHUHU aHOJA C 3aJUTHIM AJIEKTPOJIUTOM MO BCEMY NEPUMETPY U
pacIIyHTHPOBAaHUM ABYX Y3JI0OB, TOCJE YEro MPOU3BOIUTCS PACIIYHTHPOBAHHE OCTABIIMXCS
y310B. [Togpém Harpy3ku mpousBoauTcs cHadana a0 90 kA, a 3aTeM MOJHOCTHIO uepe3 1 — 3
MUHYTHI, OPUEHTUPYSACh MO HAYaIbHOMY HAMpsDKEHHUIO 31ekTpoiu3épa. [IpogomkurensHOCT
HaX0XJIEHUs cepuu 03 Harpy3Ku He JI0JKHA MPEBbIATh 5 — 7 MUHYT.

[Tyck anexTponu3époB MpOU3BOAUTCS 0e3 MycKoBOHM Bemblmku. Cpasy Moclie 3aluBKH
BCETO AJIEKTPOJIUTA HA IMYCKOBOM JJIEKTpONM3Epe ycTraHaBiuBaeTcs Hampspbkenue 9,0 — 10,0 B,
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MOBEPXHOCTh paciuiaBa MPUKPBIBAECTCS CJIOEM TJIMHO3EMA 3 — 5 cM. AHOJ JOJKEH PaBHOMEPHO
pabotaTh MO BceMy MepuMeTpy. BakHO B 3TOT HauyaJdbHBIA NEPUOA HE JOMYCTHUTH
MePEOXIIaXKIACHUS DIIEKTPOIIHUTA.

ITocne pazorpeBa snektposmra a0 960 — 980°C mpoOuBaeTcs KOpKa AIEKTPOJIUTA
KPYrOM, OIUIECKHMBAeTCsi OOKOBasi MOBEPXHOCTh aHOAA W BEPXHsSI 4acTb OOKOBOW (hyTEpOBKH,
MPOMBIBAETCSl aHOJ PEUKON, HAYMHAETCS OT/ada B DJICKTPOJU3EP KaJbLIMHUPOBAHHOW COIbI.
OnHOBpEeMEHHO BEJETCS MJIABHOE CHIDKCHHE HAIPSKEHUsI, KOTOPOE K KOHILYy CYTOK JHS ITyCKa
noBoautes 10 7.5 — 8,0 B. K aToMy MoMeHTY miaxTa 35eKTponu3épa J0KHA ObITh TTOJTHOM.

Kanbuuauposannas coga nmo 'OCT 5100-85 3arpyskaercst B 3JIEKTPONHU3EP C LEIbIO
KOPPEKTUPOBKH COCTaBa DJIEKTpoJuTa. lcmonb3oBaHHE COIbI MO JOPYroMy HOPMaTHBHOMY
JOKYMEHTY He jonyckaercd. l[lo pemieHuio 3am. HayaldbHUKAa Il€Xa IO IPOU3BOACTBY
paspemiaercs UCIoyib30BaTh GTOPUCTHIA HaTpuii BMecTo coabl. Coma oTAaéTcsi paBHOMEPHO B
TE€YeHHE JHs MycKa U 1-i cMeHbI cieayomux cyTok B koiaudectse 1300 xr mus 1 — 2 cepuil u
1600 kr nmma 3-it cepun. [lanee KOpPpPEKTHpPOBKa BEAETCS MCXOIsS W3 Pe3yJIbTaTOB aHaju3a
JIEKTPOJINTA C MOJJEPXKAHUEM KPHOJIUTOBOTO OTHOIIEHMA B mpenenax 2,5 — 2,7 B nepsoie 15
CYTOK IOCJIE TTycKa.

HemnocpeactBeHHo mnocie MOAKIIOYEHHUS AJIEKTPOIU3Epa B LEMb, KaJlbIMHUPOBAHHAsS
COJIalporpeBaeTcs, He IOMyCcKasl ToMaJaHusl HemporpeToil copl B pacmias. [locie noctikenus
pacruiaBoM TpeOyemoii TeMmrepaTypbl W TMPOTpPeBa COABI MPOU3BOAUTCS €€ oTJada Ha
MOBEPXHOCTh JJIEKTPOJIMTa TOHKHM CIOEM IO BCEH MOBEPXHOCTH C COOJIOACHHEM Mep
Oe3omacHocTH. PaszoBas 3arpy3ka conubl He noipkHa mpeBbimath 100 — 150 xr. Cnemyromas
nopuusi Colbl OTAAETCS MOocie MpoIulaBieHus: npensinymei. [lpu nmepepeiBax B oTHaye COIbI
MOBEPXHOCTh 3JIEKTPOJIUTA MPUKPHIBAETCS CBEKUM KPUOJIUTOM WM HEOONBIINM KOJIUYECTBOM
rrHo3éMa. HeoOXxoaumMo mMeTh B BHIY, YTO MPU B3aWMOJEUCTBHHM KaxabiXx 100 Kr coasl ¢
AIIEKTPONIUTOM oOOpa3yercs mopsiaka 32 Kr TIHHO3EMa, TOATOMY HEIOIyCTHMa OTaada ero
M3JIAIITHETO KOJINYECTRA.

B mpornecce mepennaBku COAbl CHCTEMAaTHYECKH MPOU3BOJATCS 3aMepbl TeMIIEepaTyphl
pacriaBa, KOTopast I0JDKHA HaXOAUThCS JI0 3aJIMBKU MeTasuia B peaenax 960 — 985°C. B ciyuae
OTKJIOHEHHSI TeMmIepaTypsl OT Trpaduka B OONBUIYIO CTOPOHY MPOU3ZBOJUTCS OTJIMBKA
AJIEKTPOJINTAa W TeperuiaBka obopora. He nomyckaercs mepeoxiaxieHue. Bo3HMKHOBeHue
aHostHOTO 3(deKTa 10 3aIMBKU METaJlIa SABISETCS HAPYIICHUEM PETIaMeHTa MycKa.

IIpoBeeHne MOC/IeNyCKOBOIO INepHoAa Ha JJeKTPOIU3Epax, NMyLIeHHbIX HoOCJIe
KaNUTAJIbHOI0 PEMOHTA M I'a30IJIa3MEHHOI0 00KHra.

B mnocnenmyckoBoil mepuos COCTOSIHME JJIEKTpOJu3€épa U €ro TEXHOJOTHYECKHE
napamMeTpsl JTOJDKHBI OBbITh IpHBENEHBbl K MapameTpaM TeXHOJIOTMYEeCKOH HHCTPYKLUUH IO
pou3BOACTBY nepBuuHoro amomunus (TU 48-0107-01-01).

OcHOBHas 3ajaya MOCJENMyCKOBOIO MepHoAa — JOCTH)KEHHE SKCIUTyaTallMOHHBIX
TEMIIEPATyp BCEMU KOHCTPYKTUBHBIMHM Y3JJaMU KaTOZHOI'O YCTPOMCTBA 3JIEKTposiM3Epa IpU
HaMMEHBIIEM pa3pyllalolleM BIUSHUM paciulaBa Ha (yTEpPOBKY IMOAWHBI M MUHHMAJIbHBIX
3aTpaTax TpyAa, JEKTPOIHEPTUH, CBIPbSI.

1-e CyTKM 1OC/IenyCKOBOrO nepuojia (CyTKH, CISAYIONIHE 3a IHEM ITyCKa).

B 1-i1 cmene neperuiaBnsieTcsi coja, INIABHO CHIDKaercs HampspkeHue 1o 7,0 B. Ecnu
HEepeIUIaBKOM CO/bl, NPOOMBKOM KOPKM M CHIKEHHEM HaNpsDKeHUs He yhaéres yaepxkartb
TemrepaTypy B uHTepBane 970 — 985°C, mo cornacoBaHuio ¢ 3aM. HayaJbHMKA II€Xa IO
NPOM3BOJICTBY JOINycKaeTrcs 3anuBka Metama (4 — 6 TonH). Ilocie 3amuBku MeTaiuia
HanpspbKeHue cHukaercs 10 6,5 B.

Bo 2-ii cmene (uepe3 18 wacoB mocie mycka) HanpsbkeHue cHibkaercs 10 6,0 B 3anuBkoif
Metasuia (4 — 6) TOHH B 3aBUCUMOCTH OT TEMIIEPATYyPhI JIEKTPOJIHTA.
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B 3-ii cMeHe HanpshxkeHue cHUXkaeTcs 110 5,5 B.

2-¢ CYTKU MOCJIENYCKOBOTO NEPHO/IA.

Hanpspkenne noanep:xuBaercs Ha yposHe 5,2 — 5,5 B. IIpogomkaercs 3al1MBKa XKUAKOTO
MeTtaula. TemmepaTypa dJIEKTpOJIMTa M YpPOBEHb 3€pKajla MeTajla IOAJNCPKHUBAIOTCA B
COOTBETCTBUHU C 3a/laHHBIM PETJIAMEHTOM.

B Teuenue mycka u nepBbIX ABYX CYTOK IOCIIEIyCKOBOIO MEPUOJIa CUCTEMATUYECKU (HE
pexxe 1 pasa B yac) 3aMepsieTcs TeMIeparypa 3JIeKTPOJINTa, KOHTPOIUpPYyeTcss paboTa aHoAa IO
BCEMY IlepuMeTpy. B cityuae OTKIOHEHHs TeMIiepaTypsl OT rpaduka B OOJIBIIYIO CTOPOHY (BBIIIE
985°C) nmpou3BOAMTCA OTIMBKA 3JIEKTPOJINTA M MIEPEIIaBKa 000pOTa.

IIpy CcHWXKEHMM HampsDKEHUs [0 BEIMYMHBI, KOTJa BO3MOYKHO aBTOMAaTHUYECKOE
perynupoBaHue, 3iekTponansép noaxmrodaercs Ha ynpasiaeHue ACTYII TPOJIJIb. Crapmmii
MacTep KopIlyca BBIOMpAaeT yCTaBKy (B mIpenesniax, 3aJlaHHBIX IpapUKOM), HUCXOJs U3 3aMEpPOB
TEMIIepPaTypbl AJIEKTPOJINTA, COCTOSHUS YPOBHS 3JIEKTPOJIMTA, YaCTOTHI aHOAHBIX 3()(EeKToB 3a
MpeabIyIINUe CYyTKH, aHaau3a rpa¢ukoB HanpspkeHus Ha MoauTope ACYTIL.

Merann 3anuBaercs uepe3 Kaxple 6 — 10 yacoB mociue nepBoi 3aJIMBKU 10 TOCTHXKECHUS
3aJJaHHBIX ypOBHEW MeTaia. B ciydae OTKIOHEHMH TEXHOJIOTMYECKOTO XOJa ITyCKOBOI'O
NIEKTposin3€pa OT 3aJaHHBIX NAPAaMETPOB IO COIJIACOBAHMIO C 3aM. HayaJbHUKA I€Xa IO
IPOM3BOJICTBY WM CTapIIMM IPOU3BOJICTBEHHBIM MACTEpOM Ii€Xa JOIyCKaeTcsl IeperulaBKa
TBEPAOIrO METallIa, IPU 3TOM OTJa4ya TBEPAOIrO MeTallja MPOU3BOAUTCS TOJBKO IOCIE 3aJIUBKU
)kunkoro. PazoBas otmaya TBEpIOro Meraia He A0 KHA npeBbimaTth 1500 Kr B CMEHyY, HO HE
6omee 750 kr 3a kaxable 4 yaca.

TexHonorHMuecknii nepcoHanm KOHTPONMPYET MpPaBWIBHOCTb CHMXKEHHMsS paldouero
HanpspkeHus, Temneparypbl 1 MIIP 1o Bu3yanbHbIM Npu3HakaMm (paBHOMEPHOCTb M Ka4e€CTBO
paboThI aHO/A, OTCYTCTBHE «ILIBIBYHOBY» 3JIEKTPOJIUTA, HATMUNE «OTHEID T0ily00ro OTTeHKa), Mo
rpadpukaM  HaOpsOKEHUs Ha  MOHHMTOpax CTapIIUX MacTepoB U CHUCTEMaTHYECKOTO
MHCTPYMEHTAJILHOTO 3aMepa TemrepaTypbl. [Ipon3BoauTcs: cucreMatndeckuil CbEM YrojabHOU
HEHbI, MPOJUpPaHUE IMOJOWIBEI aHoja. KpuTepueM HOPMaNbHOTO TEXHOJIOTMYECKOTO pexHUMa
JIOJKHO OBITH BOSHUKHOBEHHE Ha 2 — 3-M CYTKHM TOCIIE MTyCcKa Ka4eCTBEHHOTO aHOIHOTO 3 dexra
(He Hwxke 25 B), perynsipHble aHOAHbIE 3((EKThl Ha MPOTSKEHUU BCETO MyCKOBOTO MEPHOAA C
4acTOTOU He Oosee 5-TH B CYyTKH.

YPOBEHB 3JIEKTPOIUTA Ha ITyCKOBOM JJIEKTPOJIU3EPE MOANEPKUBAETCS B Ipenenax 18-
20 cM meperuiaBKOMl BTOPUYHOrO (CMEIIAHHOIO), CBEXKEro M OOOPOTHOIO KpPUOJIMTA.
KpuonuroBoe oTHOIIEHHE 3JEKTPOJIUTa B NepBble 15 aHel BbAep)KUBaeTcs B mpenenax 2,5 —
2,7, nanee no 2-x mecsineB 2,4 — 2,6 u 3aTeM 10 6-TU MecsIeB co AHs mycka 2,3 — 2,5. Ilocne 6-
Ti MecsaueB cornacHo TU mo mpousBoactBy mnepBuuHoro amomunus (TU 48-0107-01-01).
Conepxxanne CaF2 B miepBbIit Mecsl mocie mycka 6-8%, B TeUeHHE 2-TO Mecsla MPUBOAUTCS K
ypoBHIO TU 1o mpousBoACTBY NEPBUYHOIO amOMHUHMS. ONTUMaJIBHBII COCTAaB 3JIEKTPOJIMTA
co3maérca OTHavyeil COOTBETCTBYIOIIETO ChIPbs, UCXOMASl M3 aHAIM30B JaOOpPATOpUU U 3aMEPOB
CTETIEHU MeperpeBa IEKTPOINTA, KOTOPBIN 10JkeH ObITh B mpenenax 10 — 25°C.

dopMupoBaHUE HACTBUICH TOJKHO OBITH 3aKOHUEHO Yepe3 45 CyTOK MOcIie mycKa.

HeoGxonuMmelii  ypoBeHb MeTajula 00€cleuuBaeTCsl CBOEBPEMEHHOM 3alMBKOH U
MIOCJIEIYIOIEN €rOBBIIIMBKOM.

B nyckoBbIX 35eKTpoaM3Eépax 3amperiaercs nepersiaBka HeBECOBbIX OTXO00B JUTEHHOIO
OTIeNIeHHs, OOOPOTHOTO CBIPBSI («KO3JBI», «IIYIIOHKAa») C KalUTaIbHO PEMOHTHUPYEMBIX
NEKTPOIU3EPOB.

[TyckoBoii 31ekTponu3Ep J0KEH BHIUTH Ha BblJady MeTaia Mapku A6 He no3/Hee, YeM
yepe3 30 cyTok nocie mycka.

KoHTponb TexHolOTMYECKMX TapaMeTpoB IyCKa U IOCJIENYyCKOBOIO IepHuoja
OCYILECTBIISIETCS] B COOTBETCTBUU C YTBEPKIEHHON CXEMON KOHTPOJIS.
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I'paduk HanpsokeHHs, TeMIEepaTypbl JIEKTPOJIMTa M YPOBHS MeETalyla Ha IyCKOBBIX

AJIEKTPOJIN3EPAX MPUBEIAEH B TA0.2:

Tabnuma 2
Cytkn CMmenbl Hanpsizkenne, B Temmneparypa Yposennb
3JaeKTpoJuTa,’C MeTaJjlia, cM
JleHb 2 9,0-10,0
mycKa 3 7,5 — 8,0(k KOHITy CMEHBI) 960 - 985
1 6,5 — 7,0(x KOHILy CMEHBI) 960 - 985
1 2 5,8 — 6,3(k KOHITy CMEHBI) 960 — 985 5-10
3 5,5-5,8 960 — 985 10-15
2 52-55 960 — 980 10-25
3 51-53 960 — 980 20-30
4 4,8-5,2 960 — 980 25-35
5 4,6 -5,0 955 -980 30-40
6 4,6-49 955 -980 30-40
7 4,5-49 955 -980 35-40
8 4,5-48 955 -980 35-40
9 4,5-428 955 -980 35-40
10 4,5-4,8 955 -980 35-40
11 4,5-4,7 955 -980 37-42
12 4,5-4,7 955 -980 37-42
13 4,5-4,7 955 -980 37-42
14 4,4—-4,6 955 -980 37-42
15 4,4-4,6 955 -980 37-42
16 - 30 43-45 950 - 975 40 - 45

ITopsinok BbINOJIHEHUs PadOThI

1. O3HaKoMHTCS C TGOpGTH‘IGCKOﬁ YaCThO JAHHOT'O MECTOJAUYICCKOTO YKa3aHH.

2. Onucarb NOPSAOK BBIMOJHEHHS OMNepalyii Mo MOATOTOBKE M TPOBEACHHIO OOXKUra,

ITyCKa, IMOCJICITYCKOBOI'o N€puoaa BJ'IGKTPOJ'II/I?;épOB C BEPXHUM TOKOIIOABOJOM.

3. IIpocMOTpHUTE COOTBETCTBYIOMIUN pa3ies MyJIbTUMEIUMHOTO TOCOOHUS.
BhBINOTHUTH TecTOBBIE 3aJaHUS HA MYJIbTUMEIUHHOM TPEHAXKEPE.
5. OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

KoHTpoJabHbIe BONpPOCHI

[TepeuncanTbecrocoObl 00KHUTa IEKTPOIUZEPOB.

Ienb 06xura HOBBIX cepuil OCHAIIEHHBIX 3ekTpoian3epamu COA.
Henp ob6xwura anextponuzepoB ¢ COA mocie KanuTaabHOTO PEMOHTA.
[ens o6xura anmexTponuzepoB COA.

b S
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5. llens mycka 3JIEKTPOIU3EPOB.
6. Llesb mocnemnycKoBOro nNepuoaa.
7. IloAroToBKa 3JEKTPOJIUTA IJIs ITyCKa BaHH.
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BBe. B felctBue ¢ 25.04.03. — Boarorpan : [b. u], 2003.- 15 c.

2. Meramnyprus amomunus / FO. B. bopucorne6cekwuii [u ap.]. — 2-e uzn. — HoBocubupck:
Hayka, Cubupckas usnarensckas ¢pupma PAH, 2000. - 438 c.

3. SuKo, O. . IIpou3BOACTBO ANMIOMHUHUS: TIOCOOME TSI MacTepoB M paboumx LIEXOB
AJIEKTPOJIN3a ATFIOMUHUEBBIX 3aBoIoB / J. 5. Sluko. — CII6.: U3n-Bo CIIO6. yH-Ta, 2007. — 304 c.
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