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IMosicHUTEeIbHAA 3aMUCKA

Meroaudeckue ykKa3aHWs I BBITIOJIHEHHS NpakTudeckux pador mo MJIK.01.02.
Metannyprus Jierkux IBeTHBIX MeTAJNJI0BCOIEPKAT HEOOXOIUMbIE TEOPETUUECKUE CBEJICHUS
W TPAKTUYECKUE 3alaHusl, TMpeJHa3HAuYeHHBbIE I CTyIeHTOB crenuanbHocTu 22.02.02
Metannyprusi UBeTHbIX METAJLJIOB.

MJK.01.02. Merannyprust Jerkux IBETHBIX MeTauoBsiBiasercs  vactbio [IM.OI
[ToaroToBka ¥ BEIEHHE TEXHOJOTHYECKOTO IMPOIECCa MPOM3BOJICTBA IBETHBIX METAIOB U
CIUIABOB M M3y4yaeTcs B  TEYEHHWE OAHOTO cemectpa. B xome m3ywenuss MJIK.01.02
paccMaTpuBalOTCSl CIEAYIONIUE BOMPOCHI: (DU3MKO-XMUMHUYECKHE CBOMCTBA JIETKMX IIBETHBIX
METAJIJIOB (QTIOMUHUS ), TEOPETUUECKHUE U MTPAKTHYECKHE OCHOBBIIPOIIECCOB IIPOU3BOJICTBA ATOTO
MeTalljia, ChIphe U MaTepHalibl, UCIOJb3yeMbIe B Ipoliecce, TPeOOBAaHUS K HUM U CIIOCOOBI MX
MPOU3BOJICTBA, KOHCTPYKIIMM OCHOBHOTO OOOpYyIOBaHUs, BEACHHME IIpoliecca 3IEKTPOIIU3a,
TEXHUKO-7KOHOMHYECKHE TTOKA3aTeNH MPOLIeCcca, SKOJOTHIYEeCKHe TPeOOBaHUS K MPOIECCY.

Ha m3ydyenne MJIK.01.02  ortBoamtcst 133 waca, u3 Hux 50 4acoB Ha NPaKTUYECKHE
paboThL.

JlaHHBIA MaTepuall CONEPKUT  METOJAMYSCKHE YyKa3aHUs IS BBINOJHCHUS [-MH
npaktudeckux pabor. Kaknas mnpakrthdeckas paboTa COIEPKHUT, TEOPETHYECKYIO 4YacTh,
MPAKTUYECKHE 3a/IaHUSI U KOHTPOJIbHBIE BOIIPOCHL.

lenp MeToAMUYECKHUX yKa3aHUN — MpEeAOCTaBICHHE HEoOXoauMoi HHGOpMaluuu Uit
BbIMOJHEeHHs mpakTuyeckux padot no MJIK.01.02, B xone KOTOphIX 00y4aromuecs 3aKperisioT
MOJTy4YE€HHBIE TEOPETHUUECKHE 3HAHHS U OCBOCHHBIE MTPAKTUYECKUE YMEHHUSI.



IIpakTnyeckas padora Nel

Tema: PazpaboTka amnmapaTypHO - TEXHOJIOTMYECKON CXEMbl TMPOU3BOJACTBA INIMHO3EMa
o crnioco0y baiiepa.

Heanb padorei: OCBOUTH TOCIEIOBATEIHBHOCTh OIEpaIil 1Mo rnepepadboTke OOKCHUTOB,
UCTIOJIb3yeMOe 000pYI0BaHUE, TAPAMETPhI, OIEPKUBAaEMbIe HA TIepeeax.

TeoperuvyecKkue CBeJAeHUA

Crioco6 batiepa mpencraBnseT co0OW 3aMKHYTBIH ITUKJ, CYIIHOCTH KOTOPOTO MOXHO OITUCATh
00paTHMO¥ peakIueii:

AI(OH); + NaOH < NaAl(OH),

[lpr mpoTekaHWM peaknuu cleBa HAMpaBO MPOUCXOJUT HW3BJICUCHHE TIMHO3eMa W3 OOKCUTa
eIIKMM HaTpHeM ¢ 00pa30BaHHEM PacTBOPA ATFOMUHATA HATPUSL.

[Ipu mpoTekannu peakyy B 00paTHOM HaIpaBJICHHUH PACTBOP AIIOMUHATA HATPHS Pa3jiaraetcs ¢
BBIJICJICHHEM THJIPaTa OKHCU ATFOMUHHS B TBEPIAYIO (azy.
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Pucynok 1- Texnomorndeckast cxema IPOU3BOJICTBA TTIMHO3eMa M3 OOKCHUTOB IO CITOCOOY
batiepa

bokcur mnoctynaer u3 pyaHUKA, [OABEPracTcsl IMPEIBAPUTEIbHOM IOATOTOBKE-
JpOOJIEHNIO, U3MENIbYECHUIO.

[Tocne moAroToBKM OOKCUT BBIIMIETAYMBAIOT B AaBTOKJIaBax (peke B MeIIaiKax)
pPacTBOPOM €IKOr0 HaTpus A M3BJIEYEHHs M3 OOKCUTa INIMHO3EMa B PACTBOp allOMUHATa
HaTpus.

B pesynbrare BbllenaunBaHUs OOKCHTA IOJy4aeTcsl MyNbla, COCTOAIIAs U3 pacTBOpa
QIIOMUHATA HATpPHUsS M HEPACTBOpPEHHOro ocrarka (kpacHoro uwuiama). [lynbmy paz0aBistoT
IPOMBIBHBIMU BOAAMHU (IIOCTYMAIOUIMMU OT MPOMBIBKM KPACHOrO IIJJaMa) W HAIpPaBISAIOT Ha
CTYLIEHHE Ul OT/AEICHHS AIFOMUHATHOIO pacTBOpa OT KPaCHOIO LIJIaMa.

KpacHblii 1aM NpoMbIBatOT BOJIOM U yIAJISIOT 3a MPEebl 3aBOJa.

AOMUHATHBIN pactBop, CIIMBAaEMBbII u3 CI'yCTUTEI, IIOJBEPraroT
OCBETJIEHUIO((WIBTPOBAHMIO) JJIs IIOJIHOTO OT/EJIEHUS OT HErO YaCTHI] KPACHOT'O LIaMa.

OcCBeTJICHHbIM aNIOMUHATHBIM pacTBOpP CMELIMBAIOT € THJIPOOKUCHIO AIFOMHHHUS
(3aTpaBKa) U NOJBEPraloT MEAJCHHOMY IlepeMeIMBaHUIO- BBIKPYUYHBaHUIO. B pe3ynbprare 3T0OM
orepanuy aJlOMUHATHBIA pPacTBOp pa3jaraercs C BbIIEICHUEM B OCAJ0K KPUCTAJUIMYECKOM
THJIPOOKUCH AITFOMUHUS.

[losnydyeHHy10 MynbIly, COCTOAILYIO U3 TMJIPOOKHCH AJTIOMUHHUS M MaTOYHOIO pacTBOpa,
crymatot, 25-50% crymieHHol ruIpOOKUCH aTFOMUHMS 110/1AaI0T Ha GHIBTPOBAHHUE U ITPOMBIBKY,
OCTaJIbHYIO TUAPOOKKCH MTOAAIOT HA 3aTPaBKY IS CJIEAYIOLIEro [IUKJIa BIKPYUUBaHUS.

[IpoMBITYI0O THAPOOKUCH AQIOMUHHS IOABEPraroT KaJdbLMHAUH(IIPOKAINBAHUE IIPU
BBICOKMX TEMIIEpaTypax), Hoay4yaeTcsi 0e3BOJHBIN INIMHO3EM, HAIIPaBIISIEMbIH Ha 3JIEKTPOIU3.

MatouHbIii IeT0YHON PACTBOP MOCIE BHIKPYUUBAHUS U IPOMBIBHBIE BOJIbI OT IPOMBIBKH
TUAPOOKHUCH ATFOMUHUS IOCTYIAIOT HA BhINIAPUBAHUE /7S TIOBBIIEHUS X KOHLIEHTPALIUH.

W3 KOHLEHTpPUPOBAHHOIO MAaTOYHOI'O PACTBOPA BBHINAAAET HEKOTOPOE KOJIUYECTBO
KPUCTAJIJIMYECKON COJIbI, KOTOpasi 00pa3zyeTcsi OT B3aMMOJEHCTBHS €IKOr0 HaTpa C MPUMECIMHU
KapOOHaTOB B OOKcHTaXx M YrJeKucioToil Bo3ayxa. Coay OTHENnsAlOT OT pacTBopa U
kayctuuiupyor (oOpaboTka COIBI TalIeHOW W3BECThIO, OOpa3zyeTcs eAKWi HaTp u
YIJIEKUCTBIN Kanblmid). [1ynbiy, monydeHHYo OT KaycTU(UKAIMH, CTYIIAI0T BMECTE C KPAaCHBIM
[IJTAMOM.

KoHueHTprpoBaHHbII MaTOUHBIM PAcTBOP NOCTYNAET B aBTOKJIABBI I BBILLEIAYNBAHUS
HOBOM MOPIUHU OOKCHUTOB.

IIpu nepepabotke OokcUTOB(OEeMHUTO-IHACIIOPOBBIX) MO cnocoOy  baiiepa Ha
npou3BoacTBO 1T Al203Tpedyercs:

- Ookcuta 1,2-2,35T
- Na2O (tBepmoro) 90-95kr

IMoaroroBka 60kcuTOB (Ip0olJIeHHE)

B 3aBmcmMocTH OT MHHEPATOTUICCKOro CoCTaBa nu (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX CBOMCTB
OOoKcUTa MOATOTOBKA MOXKET OBITh Pa3IMYHON M BKJIIOYATh TaKHe MPOLECCHI, KaKk oOoralmieHue,
npoGiieHue (KpymHOe U CpejiHee), TOHKOE N3MeNTbUeHHe (CyX0e B MOKPOE), CYIIIKY U OOKHUT.

OnuH U3 BUIOB obOoramieHuss OOKCUTOB- MOMKa NMPOTOYHOW BOJOM, AJIS OTHAENEHUS OT
OOKCHTa TIECKa W TJIMHBI. DTy OMEpaIyio BeIyT Ha MecTaxX JOObIYM OOKCHUTA W MPUMEHSIOT IS
TJIMHUCTBIX Pa3HOBUAHOCTEH OOKCHUTA.

OO6byHO OOKCHTHI, TO0OBIBaeMbIE HAa PYJHUKAX, HE TOJBEPraloTCs OOOTAIIEHUIO, CPa3y
MOCTYMAIOT Ha IVIMHO3eMHBbIEe 3aBOJbl. [lepen oTrpy3koil OOKCUTOB UX Cymar Jjis yJaJeHUs
TUTPOCKOITMYECKON BIIArH, JUIS IPEIOTBPALCHUS CMEP3aHUs IIPU TPAHCIIOPTUPOBKE.



[MoctynuBmmii OOKCUT MO pa3mepam KyckoB pnocturaer  40-50cMm, moaBepraercs
JpOOJICHUIO- KPYITHOE U CPEIHEE.

[Tpu kpynmHOM ApOGIEHUH pa3Mepbl KYCKOB TOBOIAT 10 10-15¢m.

[Ipu cpennem apodieHUN pa3mMep KyCKOB TOBOJAT A0 4CM.

KpymnHoe npoGiienue npou3BOIsT Ha MIEKOBBIX IPOOUIIKAX.

Cpennee apobieHue Mpou3BOAIT Ha KOHYCHBIX WM HMIEKOBBIX TIPOOHIIKAX.

Jnst  apoOneHus TNPUMEHSIOTCS Tak)Ke MOJOTKOBBIE JIPOOMIIKH, THII JAPOOHIKA
orpezesnseT TBEPAOCTb OOKCHTA.

[Tocne npobneHus OGOKCUT MOCTYHAaeT Ha CKJaj, TJE CO37aeTCsl ONEpaTUBHBIN 3amac Ha
20-30 cyTok.

Ilepen momayeit OokcWTa Ha BBIIIENAYMBAHUE TPOBOJAUTCA pPa3sMOI B IIAPOBBIX
MEJNBbHUIIAX CYXOro MJIM MOKPOro pa3moja, paldoTalIIUX B 3aMKHYTOM LIHKJIE C
KJIAaCCU(UKATOPAMU U TUAPOIUKIOHAMHU.

Moxkpblii TOMOJI OOKCUTA MPUMEHSIOT HE TOJIBKO ISl YA00CTBA BBIIIOJIHEHUS pa3Moia, HO
U JUIsl OCYIIECTBJICHUS] HAYAJIbHOW CTAJIMU BbIleNaunBanus. Mi3menbuenue Benercs npu 90-95°C
(TemmepaTypa o6opoTHOro pacteopa 105-110°C). KpymaocTs mocre pasmona 95% < 0,1mm.

[lonoxxurenbHOE 3HAYEHHE MOXKET HMETh OOXMHI, CIIOCOOCTBYIOIIMNA H3BJICYEHUS
TJIMHO3eMa IOpU  BBIIIETAYMBAHUM TPYAHO BCKPBIBAEMbBIX JUACTIOPOBBIX  OOKCHUTOB,
OJTHOBPEMEHHO OOKHUT CIIOCOOCTBYET pa3pyIICHUIO OPTaHUYECKUX BEUIECTB, IPUCYTCTBYIONINX B
OOKCHTE U EPEXOAIINX B AIFOMUHATHBIN pACTBOP MPU UX BBILIEIAYHBAHUH.

BobienaunBanue 60KcuTa

OcHoBHbIE peakuuM MpH BbllledayuBaHuu. Ornepanus BbIIEIAYUBAHUS OOKCHUTA
3aKJII04aeTcss B 00pabOTKe pyIbl, pPacTBOpaMH €IKOr0 HaTpa WM OOOPOTHBIM IIEIOYHBIM
PacTBOPOM TIpH JaBJICHUH BbIllIe aTMochepHoro, s nepeBoaa Al2O3 U3 chipbsi B paCTBOPHUMYIO
dopmy- amomunat Hatpus (NaAlIO2).

CoOCTBEeHHO B3aMMOJICHCTBHE HAaYMHAETCd C MOMEHTa IMEpPBOro KOHTaKTa 00OPOTHOTO
pactBopa u OOKCHTa TPH MOKPOM pa3MoJie, OJHAKO HauOOJbIIas CKOPOCTb H TOJTHOTA
JIOCTUTaeTCs Ha Mepejiesie BhlleIauiBaHusl.

XUMH3M BBIIIEIAYMBAHUS OCHOBHBIX KOMIOHEHTOB Ookcuta (Al203, Fe203, SiO2 u TiOy)
CBOJIUTCS K CIEIYIOLIEMY.

I'iuHo3eM B OOKcHTE COMEPXKHUTCS B (OPME THAPATOB, TPU B3aMMOJEHCTBHH C €KUM
HATPOM, MEPEXOANT B PACTBOP B BHI€ MOHOATIOMUHATA HATPUS 1O ABYM CJEIYIOIIMM PEAKIUSIM:

Al(OH)s3 + NaOH < NaAl(OH)4
AIOOH + NaOH + H20 < NaAIl(OH)4

CKOpOCTB B3aUMOOCHCTBUSA MIAHO3EMCOACPKAIIIUX MUHCPAJIIOB B TIIEPBYIO O0OYCPEIb

3aBHCUT OT WX MUHepasorndeckoil ¢opmel.  MccnenoBaHusi TMOKaszaid, 4YTO CKOPOCTh
BBIIIEJIAYMBAHUS (PACTBOPEHHUE B €IKOMN IIE€JI0YH) PACIIOI0KEHBI B CIEIYIOLIEM MOPSIKE:

AI(OH)s — AIOOH — AIOOH

THAPAPTHINTOEMUT Auacnop

HauGonpmias akTUBHOCTH mpHcynia ruapapriumty (rudocuty) - Al(OH)s, mis

BEIIEAUNBAHKS J0CTaTO4HO Temmeparypa Hibke 100°C. JIns Gemmta He Hmke 170°C, mms
JIMacropa - He amxe230°C
Kpemuesem - B3anMoIelCTBYET C €KUM HAaTPUEM B J1BA dTana:

SiO2 + 2 NaOH = NazSiOs + H20



Cunukar HaTpus, B3aUMOJCICTBYs Jajee B pacTBOpPE C aJOMUHATOM HATpHs, AaeT
HEPACTBOPUMBIN THAPOATIOMOCUIMKAT HATPHSL:

Na2SiOs + 2 NaAl(OH)4 = Na20O - Al203 - 2 SiO2 - 2 H20 + 4 NaOH

DTOT mpolecc NPUBOAUT K OYKMCTKE aJIOMHUHATHBIX pactBopoB oT SiO2 -
00ECKpEeMHUBAHUIO, HO BJIEYET K HEKOTOPHIM IOTEPSM INEJIOYM W H3BJICYEHHOTO INIMHO3EMa B
TBepaylo (asy - kpacueldi nwam. OtmeruMm 4to a8 crmocoba baiiepa B u3BecTHOW Mepe
XapaKTepHO COBMEIICHHE IPOIECCOB BBIIMIENAYMBAHUS M OOCCKPEMHUBAHMS TP 00paboTKe
OOKCUTOB PaCTBOPOM E€IKOTO HATpa.

[TonHOTa OOECKpEeMHUBAHUS ATIOMHHATHOTO PAacTBOpPAa XapaKTEPH3YeTCs — KPEMHHUEBBIM
mojysem, otHomeHueM 1o MacceAl203 k SiO2 B pactBope:

p= Al203/ SiO2

UeMm BbIIIE KPEMHUEBBIH MOAYJb, TEM BBIIIE MOJTHOTA OOCCKPEMHUBAHUS PACTBOPA,
00ECKpEeMHUBAaHHE HAYMHACTCS B CAMOM aBTOKJIABE, HO JIOCTUTACTCS MaKCHMAaJIbHOTO 3HAYCHUS
pu pa30aBIICHUU KOHIICHTPUPOBAHHOTO AIFOMHHATHOTO PAacTBOpa M OTACICHUHU €0 OT KPACHOTO
nIiama.

Hekotopoe konmuecTBO KpeMHE3eMa BCE K€ OCTaeTcs B pacTBope, 3arpsisHsas ero. C
noBblieHueM conepxanust SiOze 6okcute BospactaroT motepuAl203 m Na2OB uniam. TTostomy
no crnocoOy baiiepa mepepabaTeiBatoTcsi OOKCHTBI € coaepkaHueMm kpemHezema 2-5%. st
YMEHBIICHUS MOTEPh INEJIOYM B KPACHBIA IUIAM BBINIEIIAYMBAHAE MPOBOJIUTCS B TPUCYTCTBUH
u3BecTH (3-5% oT Macchl OOKCUTA), YaCTh KPEMHE3eMa CBA3BIBACTCS B ATFOMOCUIIMKAT KAJIBIIMSL:

Ca(OH)2 +NaAl(OH)4 +2Na20 - Al203 - 2 SiO2 -2H20 = 3CaO - Al203 - 2SiO2- 2 H20
+4 NaOH

Ckopocth B3aumojeiictBus SiO2 3aBUCHT OT MHHEPAJIOTHYECKOW (OpPMbI KpeMHe3eMa.
KpemHesem B OokcuTe HaxoaumTcss B (OpMe KBapla, KOJUIOMIHOW KpPEMHEKHCIIOTHI(OIana),
KAOJIMHUTA U JIP. aTFOMOCHIMKATOB.

KBapi HanmeHee akTuBHas (popma npu aTMOC(HEPHOM JIABJICHHH HE PACTBOPSIETCS €AKOM
HaTpe, HAYMHAET PEearupoBaTh CO MENOYHBIM pacTBopoM mpu 125°C.

Oman HaoOOpOT AaKTUBHO pearhupyer co INEJOYHBIMH PAaCTBOpaMH C 0Opa3oBaHHEM
cuinkara Hatpusi-NazSiOs, 3aTeM pearupyer ¢ aJlOMUHATOM HATpHsi, 00pa3ysl He pacTBOPUMBII
THPOATIOMOCHIIMKAT HATPUS:

Na20 - Al203 - 2 SiO2 - 2 H20

KaonuHut BCTymaer BO B3aUMOEWCTBHE C AIIOMMHATHBIM pPacTBOpOM, cpa3y oOpasys
TUAPOATIOMOCUIINKAT HATPUS:

Na20 - Al2O3 - 2 SiO2 - 2 H20

JByokuch Tutana TiO2 npu BBICOKHX TeMIIEpaTypax B KOHIIEHTPHPOBAHHBIX MIETOYHBIX
pacTBOpax, MpU OTCYTCTBHHM B OOKCHUTAaX COCIMHEHHH KaJbIHs, pPacTBOPSETCS C 00pa3oBaHUEM
tutanata Hatpus (Na20-2TiOz- H20), Beimajmaroomero 3areM B TBepAylo (a3y, MPOUCXOAUT
norepst menoun. Ckopocth oOpazoBanusi(Na20-2TiO2: H20) Bechma Bennka, OCOOCHHO B
CPaBHCHHUH C PACTBOPCHHUEM TPYIHO BCKPBIBAEMBIX OEMHUTA M JHMACIIOpa, YTO MHPUBOIUT K
00pa30BaHUIO IJICHOK Ha 3€pHAX TIIMHO3EMOCOACPIKAIINX COSTUHEHUH. J[ns CHMXEeHUs morepb
IIEJIOYU ¥ TPEJOTBpalleHuss 00pa30BaHUs TUICHOK O0ECHEeYMBACTCS MPHUCYTCTBHEM H3BECTH.
Bzaumoneticteue TiO2 ¢ Ca(OH)2 mpuBomut k oOpa3oBanuto CaTiOs (TuraHaTacanbius),
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KOTOPBI BBIMIAJIACT B OCAZOK M HE 00pa3yeT IUICHOK Ha MOBEPXHOCTH TIIMHO3EMOCOJEPIKAIINX
COCIMHEHUH, MO PEAKIIUH:

TiO2 + Ca(OH)2 = CaTiOs + H20

Ckopocth W moJHOTa B3aumojeicTBuss 1102 €O MIENOYBI0  3aBHCUT OT €ro
muHepanornyeckoi ¢popmel. Conepxanue TiO2 B 6okcutax 1-3% mM0O3TOMY MOTEpH LICTOYH H
00pa3zoBaHue MICHOK HE3HAYUTEIIbHBI.

Coenunenusi xene3a. [IpucyrctByer B OokcuTax B (opme cyibGUAOB - HUpUTA
(FeS2),0KkCHIOB ¥ THIPOOKCH/IOB.

FeS; mnpu BbllenaunBaHUK MEPEXOIUT B PACTBOP B BUJE Cyib(duIa HATpusi, CBA3BIBAS
3TUM HEKOTOPOE KOJMYECTBO €IKOI0 HaTpa M CHUXKAETCSl KayCTUYECKOE OTHOIIECHHUE.
VYXyamaercss OTCTauBaHUE KpacHOro uwiama. [IupuT mnpu B3auMMOACHCTBUM CO IIEIOYbIO
o0pa3yeT coeTuHeHne TUAPOKCUTHO(EeppaTa HATPUS:

Naz[FeS2(OH)2]- H20

3arps3HAET THAPOOKCH ATFOMUHUS, a 3aTE€M TJIMHO3EM KEJIC30M.

Oxcuapl ¥ TUIPOOKCUABI WHEPTHHI B INEJIOYHBIX PAcTBOpaX, B 3aBUCUMOCTH OT HX
MUHEPATIOTHIECKON (DOPMBI U3MEHSETCS OTCTAaMBAHUE KPACHOTO IIIJIama.

B pesynbpraTte BblmenaunBaHusg OOKCUTOB MO croco0y baiiepa momydaercss pacTBop
MOHOQJIFOMUHATA HATPHs, 3arpsA3HEHHBIA HEOOJIBIIMM KOJIMYECTBOM IPUMECEH- COCAMHEHUS
KpemHus, hocdopa, Xxpoma, BaHAAUS, TN, CEPbl 1 OPraHUYECKUMU BeliecTBaMu. OCHOBHYIO
Maccy TBEPJOT0 OCTaTKa- KPAaCHOTO IIJJaMa COCTaBISIET OKHUCH JKee3a M THUAPOATIOMOCUIMKAT
HaTpUS.

Bausinue pa3anyHbiX GaKTOPOB HA BhilIeJa4YUBaHUE ODOKCHUTOB

VYcnoBus BellenayuBaHuss OOKCHMTAa B aBTOKJIABaX BIIMAIOT HAa IOJHOTY H3BJICUCHUS
TJIMHO3EMA, a TAaK)KE Ha CKOPOCTH Mepexo/ia IIIMHO3eMa B pacTBOpP. B Kaka0M cirydyae HaXOAsATCs
OTIBITHBIM TTyTEM.

Haubonee BaxHbie ycrnoBusi ((akTopbl) BIHSIONIME HAa CKOPOCTh U CTENECHBb
BBIIIIEIAYMBAHUS TJINHO3EMA!

MIPOJIOJDKUTENEHOCTD BhIIIETaYMBAHUS

KOHIIEHTpalus EI0YHOr0 pacTBopa

KayCTUYECKHE OTHOIICHHUS] 0OOPOTHOTO W aFOMHUHATHOTO PACTBOPOB
JaBJieHue (TemrepaTypa) BHYTpU aBTOKJIaBa.

TOHWHA TTOMOJIa

00aBKH U3BECTH

CKOPOCTb MEPEMEIITUBAHUS TTYIIBITHI

NookrwnpE

TexH0J10rus BbIlEJIAUYNBaHUS

[Ipouiecc BbimenaunBanus OOKCUTOB B criocoOe baiiepa mpon3BOAUTCS B aBTOKJIABHBIX
6arapesx. CoBpeMeHHas OaTapest — 3TO HENPEPHIBHO JEHCTBYIOIIAs YCTaHOBKA, COCTOUT U3
TPEX OCHOBHBIX TPYIIIL:

— MI0J0TpeBaTeNy,

- aBTOKJIaBBI;

- cenapaTopsl (caMoucCHapuTeln) rnapa.

B npousBo/icTBE UCTIONIB3YIOTCS /IBa THIIA aBTOKJIABOB:

- C HarpEBOM OCTPBIM TapoM;

- [IyXUM HarpeBoM U MepeMeIIBaHUEM.



ABTOKJIaB ¢ HArpeBOM OCTPBIM mapoMm (puc. 2) mpeacTaBiIseT coO0H KJCMaHblid HIIH
CBapHOM MMIMHAP OOJIBIION MEXaHUYECKOW MPOYHOCTH, YCTAaHOBJICHHBIH BEPTUKAIBHO.
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Pucynok 2 - ABTOKIIaB ¢ HATPEBOM IIYJIBITBI OCTPHIM ITAPOM:
1- nmnMHIpUYECKUH cocya; 2- yambl, 3- coiulo; 4- pasrpy3ouHas TpyOa; 5- 3arpy3ouHas TpyoOa; 6-
PEMOHTHBIH JIIOK.

ABTOKJIaB HMMeeT cdepuueckoe BepxHEe M HIDKHee JHHIE. B BepxHeMm gHMIIE
pacIoNoKeHbl OTBEPCTHS IS MOAAYM OOKCUTOBOM IMyJIbIIBI, MAHOMETpP U MPEIOXPAHUTEIbHBIN
KjanaH. Yepe3 BepxHee AHMIINE MPOIYIIEHAa BEpTHKaIbHAas TpyOa, HE OOXOJsfIIas IO HHU3a
aBTOKJIaBa, 4epe3 KOTOPYIO BBIJABIUBAIOT IIYJbIly B CICAYIOLIUNM aBTOKJIAB. Y TIPEHOLIUX
ABTOKJIABOB HIJKHEE JHMILE OKAaHUYMBAETCA MaTpyOKOM, uyepe3 KOTOpBIA MoAaeTcs OCTphIi map.
Hapyxnas dacte mnokpbiTa Temnousonsuued. Jlns Oe3omacHoil paboThl aBTOKJaBa 3arac
MIPOYHOCTH JJISl CTaJIM IPUHKUMAETCS IPUMEpHO 7, Ui paboTsl pu nasienun 20-50atm.

[IpenmyriecTBa JTaHHOTO aBTOKJIaBa- MPOCTOTa KOHCTPYKLIUU U OOCITYKHUBaHUSI.

Henocrarku: Huskuit Tepmuueckuii KIIJ[ Oatapeit u3-3a AByX CTyNEHEW cemapanuu,
pa30baBieHHe MyJIbIIbI KOHACHCATOM T'PEOIIETo Mmapa.



ABTOKJIaBBI € IJIyXMM HarpeBoM M nepeMemmBaHueM. [lo BHelmIHeMy BHIY 3TOT
aBTOKJIaB (puc.3) mpeacraBiisieT coOOW aBTOKJIAB C HarpeBOM OCTPhIM napom. OTiH4Ke B TOM,
YTO BHYTPH aBTOKJIaBa yCTAHABJIMBAIOTCS HarpeBaTellbHbIE TPYObIl, B KOTOpbIE MOAETCS Map.
Beinensronieecss npu KOHAEHCALMU Ilapa TEIJIO 4Yepe3 CTEHKU TPYyOKW mepenaercss IyJblie.
Konnencar u3 TpyOOK HeNmpepbIBHO BBIBOAWUTCS B cemaparop. s nmepeMerinBaHUs ITYJIbIIbl
BHYTPM AaBTOKJIaBa YCTAHABIMBACTCSI MEXaHMYECKas Mellankal2. 3arpy3ka OCYILECTBISAETCS
yepe3 IITylep3, YCTAaHOBJCHHBIM B BepxHEHl cdepuyeckold YacTH. BeIrpy3ka MyIbIibl
OCYIIECTBIISIETCA Uyepe3 MTylep4 YCTaHOBJICHHBIN B HIKHEH UMIMHApUYeckoi yactu. [lapoBoit
HITyLIepS YCTaHOBIEH B BepxHeld cdepuueckoir wuactu. Iltymep6 ans KoHaeHcara
YCTaHABJIMBAETCS HIDKHEN c(epruecKOl YacTH aBTOKJIaBa.
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PI/ICYHOK 3 - ABTOKIIaB C TIIYXHUM Harp€BOM ITYJIbIIBI U IICPEMCIINBAHUCM:

1-narpeBaTenbHble TPYOKH; 2- MeXaHWYECKas MeIlaiKa; 3- 3arpy304YHbI MITyHEp MyJbIbl; 4-
pasrpy304HBIi IITYLEpP MyJbIbL; S- MapOBOM IITYIEP; 6- MITYLEp KOHJAEHCAaTa

[TpomblIIICHHBIE aBTOKJIABbI OBIBAIOT PA3IMUHBIX pa3MEPOB!
- pabounii o6sem  20-70Mm°

- BbICOTa Kopiryca 5,4-15,2m

- HapyXHbIl quamerpl,6-3,0m

- TOJILIUHA CTEHKH 16-32MM

Ilooocpesamenu. 1llupokoe NpUMEHEHHWE NONYYWIH TpyOdaThie (KOXKYXOTpPYOHBIE)
nojorpesaTenu ¢ ruiaBatomiei ronokoii(Puc.4). CranpHoil kKoprycl 3aKkpbIT CBepXy U CHUBY
KpBIIIKaMU2, My4OK TPYyO 3aKperieH BHYTPH KOXyxa B TpyOHBIX pemerkax3. OnHa perierka
JKECTKO CKpeIlIeHa ¢ KOXKYXOM, JIpyrasi MO>KeT CBOOOJIHO MEepeMenaThCsl, 4TO MPeaynpexaaeT
nedopmaruio TpyOOK MpU HarpeBaHUW U obJerdaer pa30opKy U 4KCTKY ammapaTta. CBoOomaHOE
IPOCTPAHCTBO MEXAY BEpXHEW TPYOHOH peIIeTKO M KpBIIIKOM pa3feneHo nmeperopoakoinsd Ha
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JIB€ 4aCTH, ITO3TOMY IIyJIbIla JIEJaeT B MOJOTPEBATENE JIBA XO0J/la- CHAa4Yala OHA OMYCKAaeTcs IO
TpyOKaM TMojorpeBareisi, 3areM MoAHuMaeTcs. ['peromuil (cemapaTopHBI) Map MOJACTCS B
MEXTPYOHOE MPOCTPAHCTBO, INIe KOHACHCHPYACh, OTJACT TEIUIO IYJbIIE Yepe3 CTEHKH TPYOOK.
Tenn006MEHHUKY C TOBEPXHOCTHIO HArPEBa 38M? UMEIOT CIIEIYIOIIUE Pa3MephI:

- nuameTp Koxyxa 600Mm
- KOJIMYECTBO TPYOOK 56 auaMeTpom 32 MM U JJIMHOU 6,9M
- ckopocTh nyabIibel 1,0-1,5M/cex

i .~y

Mynbna | rn y/1br1a
a J
/5y

-7
KoHnaeHcar
—-_éj 7 -
o 5 4
2

Pucynok 4 - TpyOuatslii mojjorpeBaTenb: 1 - KOpiyc; 2- KpbIIKH; 3- TpyOHbBIE pemeTKy; 4-
[eperopoika

Cenapamopul (camoucnapumenu) (puc.5) TPUMEHSIOTCS B aBTOKJIABHBIX OaTapesx Bcex
TUIIOB JIJISl pELICHUS IBYX 3a/1a4:

- CHIDKEHHE TeMIIepaTyphl MyJbIbI A0 3HAYCHUN HUKE TeMIIepaTypbl KUIICHNUS;

- OT/IEJICHUS Tapa CaMOUCIIapEHHUS.

B Garapesx ¢ aBTOKJIaBaMH C HarpeBOM OCTPBHIM MapoOM NPETyCMaTPUBAETCS Ceraparus
JIBYX CTYIICHEH.

CenapaTop nepBoii cTyneHu umeer Gpopmy M pa3Mepbl aBTokIaBa. [lynbna oxmaxnaercs
no 180°C, a momydeHHBIH map ¢ JaBICHHEM 6aTM HCIONB3YeTCs B TEIIOOOMEHHMKAX IS
HarpeBa MyJsbIIbl.

Cemaparop BTOpOW CTYIEHHM 1O CBoed ¢opMe MPEACTaBISIET aBTOKJIAB MEHBIINX
pasmepoB. Bo BTOpoM caMoucmapuTese MyibHa oxjaaxaaerca g0 105-108°C, a momydeHmbiit
nap MCIOJIb3YeTCs JJIsl HarpeBa BOJIbl, UAYIIEH Ha MIPOMBIBKY IIlJIama.

Ha Bcex cemaparopax mocepeiuHe IMIMHIPUYECKONW YacTH NpuBapeHa Tpyoda, 1o
KOTOpOM mocTymnaer mynbha. [lynbna BelllyckaeTcs yepe3 HUKHee JHUILE, a [ap MpoXos yepes
OTOOHHYI0O METANIMUYECKyI0 CeTKy, OTOMpaeTcss MO MaponpoBOJY, MOJCOECAMHEHHOMY K
BepxHeMy aHuIly. B pesynbraTe peskoro cHmkeHus nasiaeHus (¢ 30atM go 6atMm) mysibna B
caMOMCIIapHUTese BCKUIIAET ¢ BBITECHEHHUEM OOJIBIIOTO KOJIMUYECTBA Mapa.
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Pucynok 5 - Camoucnapureinb

OkoHYaTeIbHOE CHUKEHHME JIaBJICHHS AaBTOKJIABHON MyJbIbl JO aTMOC(HEPHOIO
ocyllecTBIsieTCs B 0OakoBOW ammaparype, TIe Myjiblly pa30aBisiioT MPOMBIBHBIMH BOJIaMH,

MOJIYYCHHBIMHU OT IPOMBIBKH KpaCHOI'O 1ujiaMa.
B IMPOMBINIJICHHOCTHU JIA BBIIIICIaYMBaHU A

ABTOMATU3UPOBAHHBIC 6aTapeH

paboTarumx B mocjaeaoBaTeabHoi menu (Puc.6):
-Hacoca Ui HarHeTaHusi B CHUCTEMY ChIpOM OOKCHUTOBOW MyNbIbBI, MOCTYHAIOLIEH H3

OOKCHTOB MMPUMCHATIOTCS

HCIIPEPBIBHOT'O HeﬁCTBHH, cocToAmMUe U3  allllapaToB

LIAPOBBIX MEJIbHULL;
- mojiorpeBaresieil 60KCUTOBOM MyJIbIIbI 2;

- Oatapeil COeJMHEHHBIX M10CJIE0BAaTEIbLHO aBTOKJIABOB 1;
- CHCTEMBI cemapaTtopoB (HWcmapuTenei) s OTIENEHUS Mapa OT BBIFPYKaeMOM

ABTOKJIABHOM MYJbIIBI3;
- MeIaiKa Jyuis MyJbIsl 4.

12
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Pucynok 6 - Cxema pacroyiokeHus armnaparoB IpU HEMPEPHIBHOM BhIIIEIaunBaHUN
OOKCHUTOB

BeimennayrBanue  0OOpOTHBIMM  IIETOYHBIMM PAacTBOpPaMU JIMACIIOPO - OEMHUTHBIX
GOKCUTOB B HENpEphIBHO JeiicTByromlell GaTapee aBTOKTaBoB BeayT mpu 205-225°C, uro
COOTBETCTBYET AaBieHHIO napa 25-30atm. [lox 3TM naBieHueM OOKCUTOBYIO MYJIbITY MOJAIOT B
YCTaHOBKY HacocaMH. [lynbna cHauanga mocTymnaeT B MMOAOIPEBaTENH (JIBYXX0/10Bble TpyOUaThie
TEMI000MEHHUKH ), COEIMHEHHBIE MOCIIEeI0BATENILHO B OaTapero.

UroObl MNpeAoTBpaTUTh BBIJEICHHUE TUAPOATIOMOCUIMKATA HATpUs Ha TPEoLIuX
MOBEPXHOCTAX TEINIOOOMEHHHUKOB, IYJIbITY IPEIBAPUTENBHO BBIIEPKMBAIOT B MelIanke Mmpu95-
100°C. JIns marpeBa TyNbIIBI B HArpeBaTeNsAX MCIONb3YeTCs CEMapaTOpHbI map, TeMmepaTypa
napa 165°C (maBnenme 6aTm),uTo TO3BONAET HarpeBaTh myismy 10140-150°C, moporpesaTh
OyJbIly BBbIIE ATOM TeMIepaTrypbl Helelecoo0pa3Ho, T.K Ha TPEOLUX IOBEPXHOCTIX
OTKJIA/IBIBACTCS OCAJOK aFOMOTUTAHOKAJBIMEBBIX COCIUHEHMH, cojepkamux Takxke Fe20s.
OkoHYaTenbHBI HArpeB MyJbIbl J0 TEMIEPATypbl BBILIEIAYUBAHUSA, MPOUCXOJUT OCTPHIM
mapom, To/IaBaeMbIM B TIEPBBIC J[BA aBTOKJIaBa OaTapeu, moxa AasieHueMm 25-30atm. Tpebyemoe
npeObIBaHKe MYJIbIIbI B aBTOKJIaBaX JJIi MAaKCUMAJIbHOTO M3BJICUYEHHUS TJIMHO3EMa COCTaBIIsET 2-
2,54, 00byHO 95TO0 10 aBTOKJIABOB, JBa TEPBBIX SBIAIOTCS «TPEIOIIUMU», OCTAIbHBIC
«peakunoHHBIMIY. [lo Mepe nmepemeleHus My abIibl 0 aBTOKJIaBaM TeMIleparypa mnajgaeT Ha 15-
20°C. M3 mociemHero aBTOKJIABAa MO PasTPY304HOM TpyOe BHITECHSETCS B CaMOMCIApHUTENb
(cemaparop mapa).
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B tabnuiie Huke mpuBeIeH MPUMEPHBIA COCTaB W CBOWCTBA OOKCHTOBOMW IMYJIBIIBI 10 U
MOCJIE BBIIIEIAUYMBAHMUS.

Tabnuna
Hyabna, Iyabna,
CBoiicTBa M coCcTaB MOCTyNAKast B | BBIXOASIIAA U3
ABTOKJIABHYIO 0aTapero caMoucHapuTes
[InoTHOCTS, I/cM® 1,62 1,55
OTHOIlICHHUE XK:T 3:1 9:1
OlKIIETI0OYHOT0 pacTBoOpa 3,738 -
Ol ATIOMHHATHOTO PacTBOpa T 17-18
Na Ox1enoyHoro pactsopa, /1 300-310 —
Al>,O3 menouynoro pacteopa, /71 110-130 S
Na,O.aTfoMHHATHOTO pacTBOpA, I/ — 190-200
Al>O3 anroMUHATHOTO pacTBOpa, I/J — 160-170

W3Bneuenue rivHo3emMa U3 OOKCHUTA MPH BBILIETAYMBAHUM COCTaBIsIET 0KoJo 85%, mpu
3TOM, YeM MeHee OOKCUT 3arpsi3HEH KpeMHe3eMOM (0OoJjblle ero KpeMHHEBBIH MOAYNb), TEM
BBIIIE U3BJIEYEHUE U HAOOOPOT.

HpOI/I?;BOI[I/ITeJIBHOCTI) aBTOKJIaBHOM 6aTapeH o MmyJbll€ MOXHO OIpCACIUTL 110

dbopmyre:

Q=(n-VN)-y-n

Q — MpOM3BOANUTENBHOCT, T/4ac

N — YUCIIO aBTOKJIABOB B OaTtapee, T

V —pabouniiobpeM Kax10ro aBTOKJIaBa, M

t — BpeMAnpuOBIBaHUS MyJIbIIBI B aBTOKJIABAX, Yac

¥ — IIIOTHOCTH TYTbITBI 3arPy’KAaeMOii B IEPBEIi aBTOKJIAB, T/CM®

N — K03 uLMEeHT UCTIoNb30BaHUs aBTOKJIABHOW Oarapeil (OTHOIIEHHE 4Mcia pabouyux
YacoB B TOY K OOIIIEMY YHCITYy YaCOB B TOJTY)

3

Pa30aBjienne aBTOKJIABHOM MyJbIIbI U OTACJICHUEC AJJIOMUHATHOI'O pacTrBopa oT
KpacHOro mJjaama

ABTOKJIaBHYIO IYJbITY, pasrpykaeMyr0 U3 CaMOMCIApUTENs, HalpaBisAlOT Ha
pas3baBieHue.
Ilenp oTOM omepanyM — CHUXKEHHE KOHIIGHTPALMU AIIOMUHATHOTO pacTBopa U

yBenuuenune otHomeHus JK : T B mynbne. [TpouzBoauTcst 3TO € LENBIO:

- ofOecrieynTh B JaJbHEWIIEM 3¢ (eKTUBHOCTh Tpoliecca  Pa3ioKEHUS
(BBIKpYUMBAaHHUA) aJlFOMUHATHOTO PAacTBOPA C BBIJEIEHUEM THIPOOKUCH AJIFOMUHUS,

- Oostee TI1y00KO 00ECKPEMHUTD aTFOMUHATHBIN pacTBOP;

- 001eTYuTh OTCTanBaHue (CTYIIEHUE) KPAaCHOTO IIIJIaMa,;

- YMEHBUIUTh H3HOC (PUIBTPOBAJBHBIX IMOJOTEH IO BIUSHHEM AITIOMUHATHOTO
pacTBOpa BO BpEMs €70 OCBETIICHHUS.
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[Tpouecc o6eckpeMHUBaHUS ATIFOMUHATHOTO PacTBOpa MPOTEKAET IPU BbIIIETaYHBAHUH,
pa30aBiIeHUH aBTOKJIABHON MYJIbIIBI U CTYIIEHUH KPACHOTO LIUIaMa.

[Tocne BblmenaunBaHus B aBTokiaBe KpemHeBoe otHomieHue (B= Al2Os / SiO2)
IIOMUHATHOTO pacTBopa cocranisieT ~180. [Ipu pa3daBieHnn aBTOKIABHOH ITyJIbIIBI KPEMHEBOE
oTHouleHue noBelmaercss 10 ~ 300. DTo NpoUCXOIUT B CHILy TOIO, YTO C IOHM)KEHHEM
KOHIIEHTPAllUU aJFOMUHATHOTO pacTBOpPa, pPACTBOPUMOCTh B HEM aJlOMOCHJIMKATa HaTpus
(Na20 - Al20s3 - 2 SiO2) ymeHnbIaercs.

Ha npaktuke mocne BbllienaunBaHus OOKCUTOB IOJy4YaeTcsl aJlOMUHATHBIA PacTBOp ¢
coaepkanueM 10 200-250r/n Al203 1 ¢ HU3KUM KpeMHHEBBIM OoTHOIIeHHEeM. [Ipu pa3baBieHuu
TaKUX QJIIOMMHATHBIX PAaCTBOPOB NPOMCXOAUT IEPECBHILIEHUE UX AIIOMOCUIKATOM HaTpPHUs,
U30BITOK KOTOPOro (IPOTUB paBHOBECHOTO) BBINAAACT B TBEPAYIO a3y (KpacHBIi L1am).

IIpu pa30aBieHUM aTOMHUHATHOTO PACTBOpA IMOHMXKAETCS €r0 BA3KOCTh, 00Jerdaercs
oceanue yactull mama. CKopocTb OCEAaHMs TBEPABIX YACTHI] MOXKHO BBIPA3UTh YpPaBHEHUEM
Crokca:

Wo =1/18 - d? - (y1-y2) - Up

W0 — cKOpOCTb OceiaHus YaCTHIIbI, M/CEK
d — ntnameTp YacTuIlbl, M

Y1- IOTHOCTb YACTHIIBI, KI/M°

Y2- TIOTHOCTh CPEbI, KI/M°

1L — K03 DHUIUEHT BA3KOCTH CPEJIbl, KT C/M?

W3 ypaBHeHus BHMJIHO, NpH pa30aBICHUU MYJbIbl OyJIeT YCKOPATbCA OTCTaUBaHME
YaCTHUIl KPACHOTO IIIaMa: BCICICTBUE CHU)KCHHUS BSI3KOCTH aTFOMHHATHOTO pacTBopa ([ ) 1 u3-3a
YMEHBILEHUS €r0 TNIOTHOCTH.

ABTOKJIaBHYIO MyNbIly pPa30aBiIslOT B 4YaHaX C MeEIIAJKaMH, KyAa HaIllpaBIsioT
IIPOMBIBHBIE BOJIbI OT NMPOMBIBKHM KpacHOro nuiamMa. O0beM MysbIibl YBETUYUBAETCS B JBa pasa,
MJIOTHOCTH Pa30aBIE€HHOM MYJIbTHI 1,28r/em®, K:T=19,5 : 1.

OTtneneHue alfOMMHATHOTO PACTBOPA OT KPAaCHOTO IIIaMa M MPOMBIBKY KpPaCcHOTO Iljlama
IPOBOJST B CUCTEME JICHCTBYIOIIUX CTyCTUTENEH (IpOMBIBaTENEi), MPUMEHSIOT OJTHOKAMEPHbIE
(oaHO sipycHBIE) pHC. 7 U MHOTOKaMepHbIC (MHOTOSIPYCHBIE) CTYCTHTEIIH.

IIpu crymenun KpacHOro miama noAAep KUBacTCs PEKUM:

- TemnepaTypa mynbisl 90-100°C;
- coJiepKaHMe TBEPbIX YacTUI B CIIMBE (QIIOMUHATHBIN pacTBop) He 6osee 1r/n
- ornomenue JK : T B mame 3,5 : 1.

[IponomxurensHoe BpeMs AJs OTAENIEHUS KPacHOro IujlaMa MPOMBIBKM MPUMEHSIINCH
MHOrosipycHble (3-Xx W 5-TH) crycTUTeNH, NapaielnbHOro aewctBus. CUMTaIoCh,YTo MO
CPaBHEHHUIO C OJIHOSIPYCHBIMU OHH UMEIOT ITPEUMYIIIECTBA:

- YMEHBIIIAETCS PACXO]] )KEJI€3a HA COOPY)KEHHUS;

- COKpallaeTcs IIOIaAb OTAEIECHNS CIYLIEHHS U TIPOMBIBKH.
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PucyHnok 7 - OaHOSIpYCHBIN CTYCTUTENb C IIEHTPATBHBIM TPUBOJIOM:
1 - MmexaHM3M BpalieHus; 2- TpabIUHbI; 3- 3arpy304HBIN CTakaH; 4- BaJ; 5- MUTAIONINE TPYOHI.

MHoroneTHue HCHBITAaHUS TOKa3ajdd, YTO B OJHOSPYCHBIX CTYCTUTENSX OOJIBIIOTO
muametrpa  (Oomee30M) MO CpaBHEHUIO C MHOTOSPYCHBIMH JIOCTHTaeTcsi Ooiiee TIyOoKoe
VIUIOTHCHHE TIIaMa W TOCIeAyIomas Jydiash OTMBIBKA, OHHM 0OoJiee MPOCTHI W YIAOOHBI B
00CITy>)KHBaHUU.

Jnist yCKOpeHHsI CTYIIEHHsI KPAaCHOTO IIIamMa B IyJIBITY JTO0aBISIOT KOAryJIsHT (Kpaxmall,
pKaHasi MyKa), TMPHCYTCTBHE KOAryJsHTa YCKOPSET OCAXKACHWE IMUlaMa W yMEHBIIACTCS
CoJIepKaHNe TBEPJBIX YaCTHIl B CIIMBE. D(P(PEKTUBHBIM CPEICTBOM JUISI YCKOPEHUST OCAXKICHUS
KpacHOro IMIaMa TpPU €ro CryIEHUU SIBISIOTCS CHHTETHYECKHE BBICOKOIMOIUMEPHBIS
(IOKYISIHTHI — cenapaH U MOJHaKPUIaMUIL.

KoarynstHTBI ¥ QJIOKYISIHTBI HAPYIIAIOT YCTOMYMBOCTH B3BECH YACTHUIl KPACHOTO ILIaMa
B QATFOMHUHATHOM PacTBOpE.
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KoarynsHTbl BCIEICTBUU CHSATHS C YaCTHUI] OJHOMMEHHOTO (IOJIOKHUTEIHLHOTO) 3apsna,
YTO CIIOCOOCTBYET UX CIUIAHHUIO U 00PAa30BAHHUIO KPYITHBIX JIETKO OTCTAWBAIOILINX XJIOMBEB.

OnOKyIAHTEL aACcOpPOUPYSICh Ha MOBEPXHOCTH TBEPIBIX YACTHI[ CO3JAIOT YCIOBHS JUIS
BO3HMKHOBEHUS CHUJI CLEIUICHUS] MY YaCTULIaMU U 00pa30BaHus 60siee KPYIMHbBIX YaCTHII.

B psge ciydaeB yckopsieT OTCTaMBaHME KpacHOro Ijjama OOXXHUI OOKCUTOB WM
BbIIIIEJIaUMBAHNUE IIPU TOBBIIICHHON Temmeparype (AaBiieHHWH), OCOOEHHO i OOKCUTOB B
KOTOPBIX OKHCh >Kejle3a HaxXOAWTCS B THApPAaTHBIX (OpMax U KOTOpbIE MpPU  BBICOKUX
TeMIeparypax 00)KUra Wid BbIIIETaYUBaHUsI IEPEXOIAT B OE3BOIHYIO, JIETKO OTCTAUBAIOIIYIOCS
dbopMy okucH xeie3a- rematut o= Fe203 .

AJIOMHHATHBIA PACTBOp, CIUBAIOIIMNACS W3 CTyCTUTENeH, (UIbTPYIOT Ui yIaJICHUs
YBIIEYEHHBIX YaCTHI] KPAaCHOTO HIIaMa Ha (PUIBTP-TIpeccax, MOCie Yero OCBETICHHBIH PacTBOp
HaIpaBysAlOT Ha paszioxkeHue. OCBETIICHHBIA aJIIOMUHATHBIA pPAacTBOP HMEET CIEIYIOIIue
XapaKTEPUCTHKU:

- o =1,5-1,7

- 120- 150r/n Al203

- KkpemHeBoe oTHomeHue He Hke 250-300.

[IInam, BBITpyKaeMblii U3 KOHYCOB CTyCTUTEJIEH, TPOMBIBAIOT BOJOW B CEPUMU KACKAIHO
PacIOJI0KEHHBIX npomeiBareneil. s NpPOMBIBKM  HCHOJB3YIOTCS  OAHOSPYCHBIE U
MHOTOSIDYCHBIE amnmapartei(cryctutenu). V3 mocinemHero mpomMbiBaTesst mHutaM (UIBTPYETCH,
OT(UIBTPOBAHHBIA [UIAM HAET B OTBaJd. [IpOMBIBHBIE BOABI M3 MEPBOTO IPOMBIBATEIS
MOCTYMAIOT B COOPHHUK M CITYXKaT JUIs pa30aBiIeHNs aBTOKJIABHOW ITYJIBITbI.

[Ipu mpombiBke KpacHoro nutama otHomenue XK : T coctasnser 3,7 : 1, onepanuio BenyT
pu95°C.

Cpennuii BbIX0J KpacHoro nuiama coctasiseT 0,54t na 1t 6okcura, morepu Na2O B
nuame 22kr/T 6okcuTa.

PaznoskeHue aJJlOMHHATHOIO pacrBopa BbIpr‘II/IBaHI/leM(IleKOMlIOElI/[lII/Iﬂ)

OcBetniennblii  amomuHaTHbii — pactBop  (NaAl(OH)s)  umeer  ciemyroriue
XapaKTePUCTHKH:

-ox = 1,5-1,7;

- Al203120-150r1/:1;

- KpemHeBoe oTHomeHue He Hike 250-300;

- TeMIiepaTypa pacTBopa nopsaka 50-60°C.

[MoaBepraroT pas3ioKEHUIO C BBIICICHUEM B OCAIOK KPHCTAIUIMYECKOW THUIPOOKHCH
amoMHuHMA. 711 9TOTO  pacTBOp JTUTENBHOE BPEMs MEPEMENIMBAIOT C 3apaHee BBEICHHOM
3aTPaBKOW CBEXKEOCAXKICHHOW THUIAPOOKHCH aTiOMUHUS. Takoe pasioKeHHe Ha3bIBAIOT
BBIKPYYHMBAaHHEM HJIH JICKOMITO3UIIHEH.

Pa3znoxeHne alfOMUHATHOTO PAacCTBOpA BBI3bIBACTCS 3aTPABKOM M CBOJUTCS B OCHOBHOM K
pPOCTY KpPHUCTAJJIOB 3aTPABOYHON THIPOOKUCH aOMHUHUS. Hapsiay ¢ 3TuM oOpa3yercs HOBBIC
ICHTPbl KPUCTAJUTU3AIMK, WCTOYHHKAMHU KOTOPBIX CIyXaT pacTyllue KpPUCTAJIBI CaMoOi
3aTpaBKH, OT KOTOPBIX MPH NEPEMEIINBAHUN C ATIOMUHATHBIM PAacTBOPOM OTIEISIOTCS MEIKUE
YaCTHIIBI, KOTOPBIE B CBOIO OYEPEIb TAKXKE PACTYT B CPeJie alFOMHUHATHOTO PAacTBOPA.

CxeMaTHYeCKU pa3jiokKeHHe aTFOMHUHATHOTO PACTBOPa MOXKHO BBIPA3HUTh PEaKIIUEH:

NaAl(OH)s + nAl(OH)3 < (n +1) AI(OH)3 + Na OH
17



JIns mpoTeKkaHWsl peakluH ClieBa Ha IMPaBO, COCTaB pas3liaraeMoro pacTBOpa JOJDKCH
HAXOJUThCS B JIeBoit o6mactu cuctemsl Al203 - Na20O — H20 npu 30°C.

OcHoBHbIE TOKa3aTeN BBIKPYYUBaHHUs:

Bbixoa rimHo3eMa npu pa3ioKEeHUU aTIOMUHATHOTO PACTBOPA HA3BIBAETCS MPOLIEHTHOE
OTHOLIEHHME TIJIMHO3€Ma BBIIEIMBLIETOCS B OCAJOK, K IJIMHO3EMY, COJAEpKalleMycs B
paszjaraeMoM aJlOMUHATHOM pacTBope. MOKHO paccUuTaTh CIOCOOaMu:

1. ITo n3MeHeHnI0 KOHUEHTpALMI pacTBOpa

Nr=(C1—C2): Ci- 100%-= (1- C/ C2) - 100%

1Mr — BBIXOJI INIMHO3eMa, %o
C1 — KOHIICHTpaIUs TJIMHO3EMa B UCXOHOM aJTFOMHHATHOM PacTBOpE, /1T
C2- KOHIICHTpAIMS TIIMHO3EMa B [IEJIOYHOM PACTBOPE MOCIIE PA3IOKECHUS, T/1T

2. I1o M3MEHEHHIO KayCTUYECKOTO OTHOLLIEHHUS

Nr=(1- 01/ 02) -100%
0.1 — KayCTHYECKOE OTHONICHNUE HUCXOIHOIO aTFOMUHATHOTO PACTBOpa
02— KAyCTHYECKOE OTHOIICHUE HIETIOYHOTO PACTBOPA TOCIIC BBIKPYUHUBAHUSI

rpaHyJIOMeTpI/I‘IECKI/Iﬁ cocTraB THAPOKCHUAA AJIIOMMHUA-OT HETO 3aBUCUT

rpaHyJIOMETPUYECKUN COCTaB KOHEYHOrO MPOJyKTa- TiMHOo3ema. lIpeoGnanaromas (pakius
(>70-80%) --50+100MKM.

VaenbHas NPoM3BOAUTEILHOCTD 1eKoMIno3epa uin cbem Al2O3 ¢ 1m®

Q=24 Cir )/ t=[24- C1* (02- 01)]: (a2 1)

Ine Q — yjmenbHas TPOM3BOAMTENLHOCTh Aekommosepa umm cheM AlO3 ¢ Im®
Kr/M3-cyTKH

1r — BBIXOJI INIMHO3€Ma TIPU BBIKPYYUBAHUH, %o

{ — MPOIOIKUTETBHOCTD BBIKPYUYHMBAHHUS, U

Ha mponiecc BBIKpyuMBaHHSI BIUSIOT psia (PaKTOpOB, KOTOpPHIE IOJKHBI COYETATHCS TAKHM
06pa30M, YTOOBI BbIXOJZ  I'JIMHO3€Ma ObUI BO3MOXKHO 0ojiee BBICOKHUM npu MUHHMAaJILHON
MMPOAOJDKUTCIIBHOCTH  BBIKpYYHBAHUA, BBICOKOC Kau4eCTBO IIOJIy4aceMOIro rujapara, HanIy4dluiem
WCIIOJIb30BaHHUHM anmnapaTyphl.

(DaKTOpI)I, OKa3bIBaOIINE BIIUAHUC HAa BBIKPYUYMBAHUC aTIOMUHATHBIX PaCTBOPOB:
- KaYCTHYCCKHUC OTHOMICHHA HCXOJHOI'0O M KOHCYHOI'O aJIlOMUHATHOTO pacTBOpPa ((llc:
NaZOK./ AIZO3),
- KOHIOCHTpalud aJltOMUHATHOTO paCTBopa;
- TeMITEpaTypHBIC PEKUM MPOIIECCa;
- KOJIMYCCTBO N KAa4YCCTBO 3anaBKI/I;
- XapakTep NnepeMeIInBaHus;
- HAJIM4YHUC HpHMeCCﬁ B aJIIOMHUHATHOM pacTBOPC.
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Baunsinne kaycTH4ecKOro OTHOIICHHUS

KaycTuyeckoe OTHOIICHHE AJFOMUHATHOTO pAacTBOpa(0i1)BIMSACT HA BCE IMOKa3aTelu
npouecca. CHUKEHUE 011 BEACTK:

- YBEJIMYEHUIO CKOPOCTH BBIKPYUHMBAHUS;

- YBEJIMYEHUIO BBIXOAY TIJIMHO3EMA;

- YBEJIMYEHUIO IPOU3BOUTEIBHOCTH JEKOMIIO3EPOB;

- YBEJIMYCHUIO MENIKUX (PpaKIuii THAPOOKCHIA.

[TosTOMy CHMXEHHE 01 [ YCKOPEHHsI pa3jioKeHUs 0e3 YMEHbBIIEHMs KpPYINHOCTH
rUIpaTa He0OXOIMMO POU3BOJUTD C MIOBBIIICHUEM TEMIIEPATYPHI.

Ha npakTuke kayCTHUECKOE OTHOIIEHUE UCXOIHBIX AIIOMUHATHBIX PACTBOPOB JEpXKaT B
npenenax 1,6-1,8. u 3a BpeMsi pa3ioKeHUs] aIFOMMHATHOTO pacTBoOpa MoBsbimaercs 10 3,8-3,9,
JlajibHEeIee MOBBIIIEHUE 02 BEAETK:

-CHUYKEHUIO ITPOU3BOIUTENBHOCTHINKOMIIO3€EPA;

- YBEJIMYEHUIO IIPOIOJIKUTEIBHOCTH BBIKPYUYUBAHMUS;

- YBEJIMYEHHUIO YMCIA MEJIKHX (pakUuil B CBSI3M C yBEIHMUYEHHEM MPOAOIDKHUTEIHLHOCTH
JICKOMITO3ULIMH.

Biunsinne KOHUEHTpauuu pacTBopa

JUis OZHOTO M TOrO K€ 3HAYEHUs  Ox  HMCXOAHOIO QJIIOMHMHATHOIO pacTBOpa
konueHrpanus Al203 B pacTBope eiicTByeT B IBYX HalPaBICHHSX.

C oxaHoii cropoHbl, mnoBbimieHHe KoHieHTpauun Al2Os B pacTBope yBenudHuBaeT
YIEIbHYIO POU3BOJAUTEIBHOCTD AEKOMIIO3€pa.

C npyroit cHUXKAeTcsi CKOPOCTh M BBIXOJ TJIMHO3e€Ma, MOCKOJIbKY CHUXKAETCSl CTEHECHb
NEPECHIILIEHNUS.

JUis  KaXJ0ro KayCTUYEeCKOTO OTHOLICHHMS MCXOJHOIO aJIOMMHAaTHOIO pacTBOpa
CYIIIECTBYET ONTHMAJbHAsS KOHIICHTPAIIHSI Al203 (mam Na20), 1. e. obecrneuuBaroras
HauOOJBIIMK BBIXOJl TMAPOOKHUCH AJIOMUHUS MPHU PA3JIOKEHUM aTFOMHHATHOro pactBopa. Ha
NPaKTUKE JUIS BBIKPYYMBAHUS CUYHMTACTCS ATIOMUHATHBIA pacTBOp, comepxamuii 120-125r/n
Al2Osnprox= 1,7-1,8 HCXOIHOTO aTFOMHHATHOTO PacTBOPA.

Bunsinue TemMnepaTtypbl

TemmnepaTypHblil peXXUM JAEKOMIO3ULIUHU NIPH HEU3MEHHOM KayCTHUYECKOM OTHOILEHUH U
KOHIEHTpAalluu  TJIMHO3€Ma,  BJIMSET Ha  CKOPOCTb  BBIKPYUYHMBAHHS,  YJCJIbHON
IIPOU3BOJUTENIBHOCTH JEKOMIIO3€pa M KadecTBO Ioiy4aeMoro rujpara. C NOHMKEHUEM
TEMIEPATypbl YBETUYMUBAETCA CTENEHb MEPECHIIEHUS ATIOMUHATHOTO PACTBOPA THMAPOKCHAOM
IIOMUHUS. DTO MPUBOJMT K:

- YBEJIMYEHHUIO CKOPOCTH Pa3JI0KEHUS allFOMMHATHOTO pacTBOpa,;

-YBEIMYEHHUIO YAEIbHOU MPOU3BOAUTEIBHOCTH IEKOMIIO3EPOB;

- YMEHBIICHHIO pa3MEPOB YACTHI [TOJIy4aeMOT0 THIPOKCH/IA.

OTO CBSI3aHHO C TEM, 4YTO YBEIWYMBAIOLIASCS CTENEHb IEPECHIIICHUS pacTBOpa
TUIPOKCUIOM MOBBIIIAET BBIXOJ] TIIMHO3EMA, YBEIMUUBAETCS CKOPOCTh 00pa30BaHuUs 3apOIbIIIei
U YMEHBIIAET CKOPOCTb MX pocTa. MakcuManbHas CKOPOCTh W TIyOMHAa pas3sioKEeHUs
nocturaercs npu 30°C. DTo monmokeHHME CHPaBEIIMBO JUIS PA3THYHBIX KAyCTHUECKHX
OTHOLLIECHUH.

IIpu moBsimenny Temmepatypsl Beimre 30°C cKopocTh U riTy6rHA BHIKPYYHMBAHMS TIA/IAET,
3TO CBSA3aHHO C IOHM)KECHUEM CTETIEHH NEPECHIIICHHSI pacTBOpa.

[Ipu oxmaxaenwn pactBopa Hmwke 30°C mamenme cKopocTH o0OyclaBIHBaeTCs
YBEJIMUEHUEM BSI3KOCTH.

[Ipy cuabHOM MOHMKEHUH TEMIIepaTypbl MOBBIIIAETCA JUCHEPCHOCTh OCAKIAeMOM
TUIPOOKHCH QJIFOMHUHHMSI BCIIEJICTBUE 3aMEJIEHHOTO POCTa KPUCTAJIOB 3aTPABKH M3-3a BBICOKOM
CKOPOCTH PAa3JIOKEHHUs, TAKYIO TUAPOOKUCH TPYAHO (DUIBTPOBATh, HaubOJee TOHKOAUCIIEPCHBIN
TUIPOKCHUJI BBINAAAET IPU 30°C.
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Ha npakTuke NpUMEHSIOT MOJIUTEPMHUUECKUN PEXKUM PA3TOKEHUS ATIOMUHATHOTO
pacTBopa, HauMHas ¢ TemrepaTypsl Bbimre 40°C, MOCTENeHHO OXJIak/ask PacTBOP MO MEpPE ero
paznoxxkeHus. [lpu moNUTEpPMUUECKOM pPEXHUME pa3JIOKEHUU, B TEUEHHE BCETO BPEMEHHU
MOJJICPKUBACTCS MOCTOSIHHOE MEPECHIIIEHUE, PacTBOP pasziaraeTcs MeJJICHHEee CHayaia |
6BICTpe€ B KOHIIC, UTO IMO3BOJIACT BBIPABHUBATH I‘paHy.]IOMeTpI/I'-IeCKI/Iﬁ COCTaB r'MAPpOKCHIA.

CHKeHHe HayalbHOM M KOHEYHOW TEeMIEpaTypbl BHIKPYUHMBAHUSA CHUXKAET KPYMHOCTh
moJIyq4acMoro ruApokCujia, IMOBBIIICHUC - MOBLIIIACT KPYITHOCTD. OC06CHHO CHJIBHO BJIMACT Ha
KPYIMHOCTh M3MEHEHHE Ha4yaJbHOM TeMIepaTyphl Ipoliecca BBIKpYUYMBAHHS. YBEIUYEHUE
HavaJIbHOMU TCMIICPATYphbl IIpoHeCCa MUCHOJB3YCTCA A IMOJTYYCHUSA « MCCHAHBIX» TJIMHO3CMOB
IIPU JOCTaTOYHO BBICOKOM BBIXOJI€ TIIMHO3EMA.

Bausinue koM4ecTBa 3aTPaBKH

CBexxeocakJieHHasi THAPOOKHUCH ANTIOMHUHHS IPH BBIKPYUYHMBAHUU SIBJISETCS LEHTPaMU
KPUCTAIM3AllMM B Macce alIOMHHATHOTO pacTBOpPa, CIOCOOCTBYIOIIMX — Pa3IoKEHUIO
aTIOMUHATHOTO pactBopa. llpu 3TOM, B mpoliecce pasioKeHUs allOMMHATHOTO pacTBopa
KPHUCTAJUIBI 3aTPAaBKU YKPYITHAIOTCS.

KonnuecTBo 3aTpaBku B allOMUHATHOM pPAacTBOPE, MOCTYMAIOIIEM Ha BBIKPYYHBAHHE,
XapaKTEepPU3YIOT TaK Ha3bIBAEMBIM 3aTPABOUYHBIM OTHOLICHUEM (YHCIIOM).

Y = Al2O3 3ar. /Al2O3Axpacr.

Y- 3aTpaBOYHOE OTHOIIEHUEM (YHUCIIO);

Al203 3ar.- cozepkanue TAMHO3EMa B 3aTPaBKe, 110 Macce;

Al203An.pact - COIEpKaHNE TIIMHO3EMA B ATFOMHHATHOM PacTBOPE, 110 Macce.

Ha mnpakTtuke mNOJIEPKUBAIOT 3aTPaBOYHOE OTHOIICHWE HE HWXKE CIWHHIBI, Ha
Pa3IUYHBIX 3aBOJIaX 3aTPAaBOYHOE OTHOMIIEHHE KoJiebmeTcs ot 2,0 mo 4,5.

YBenuueHue 3aTpaBoYHOr0 OTHOUICHHSI CIIOCOOCTBYET:

- YBEIUYCHHUIO CKOPOCTH PA3JIOKCHHS, T.C. YBEIMUCHHUIO BBIXOJIA TJIMHO3eMa, OCOOCHHO
nposiBisieTcs mpu Maisix 3HaueHusx Y (0,05-0,5);

- CIIOCOOCTBYeT YKPYIHCHHIO KPHCTAUIOB THAPOKCHIA ATIOMUHHUS, TPH MAaJbIX
3HAUEHUSAX 3aTPABOYHOTO OTHOILICHHUS YBETUYMBACTCA KOIUYECTBO TOHKOAHMCIIEPCHOTO
THIPOKCHUIA ATFOMUHUS.

Biausinne kayecTBa 3aTpaBKH

KauecTBO 3aTpaBKu omnpenessieTcs yaeabHONW MTOBEPXHOCTHIO THAPOKCUIA, 3aBUCSIICH OT
€ro KpyIHOCTH U (DOPMBI YACTHII.

MenkomucnepcHass THAPOOKHCH AIOMUHHUS B 3aTPaBKe YBEIUYHBACT YHUCIIO IEHTPOB
KpUCTAIN3AUHU(YASTbHYIO TTOBEPXHOCTH ), MPOIIECC BBIKPYUYUBAHUS YCKOPSAETCS.

AKTHBHOCTh 3aTpaBKH MEHSETCS IO BpPEMEHHW, HAWOOJbIIeH aKTHBHOCTHIO 00Jamaer
CBEXKETPUTOTOBJIICHHAs TOHKOJUCHepcHas 3arTpaBka. OJHAKO CIMIIKOM MeNKas W aKTHUBHas
THJIPOOKKCH B 3aTPaBKe, YBEIIMUCHUE CKOPOCTH BBIKPYYUBAHUS M BBIXOJA TJIMHO3EMa MMPUBOJIUT
K YXYALIEHUIO TPaHyJIOMETPUUYECKOTO COCTaBa, YBEIMUMBAETCS KOJIMYECTBO TOHKHX KJIACCOB
THJIPOKCHIA.

Biusinue nepeMemiuBaHus

[TepememmBane TIpH  JEKOMIIO3UIIMM 3aMETHO HWHTCHCHU(PHUIIMPYET MpoIlecc |
CIOCOOCTBYET paBHOMEPHOMY POCTY KPHUCTAJIIOB THIPOOKUCH aIFOMHHHUS.

[lepememnBanue cnocoOCTBYET:

- MojJep KaHHWe 3aTpaBKU BO B3BEIIEHHOM COCTOSIHWHU, OOECTeurBas TaKUM 00pazoMm
HauOOJIBIIIYIO TIOBEPXHOCTH COIPUKOCHOBEHHUS €€ C ATFOMUHATHBIM PAaCTBOPOM;

- BBIPAaBHUBAHUIO KOHIICHTPAIIMH aTFOMUHATHOTO PacTBOpa M0 BCEMY 00BEMY.

[TepememmBanue yCKOpsIeT pa3jioXKeHHEe alroMUHATHOro pactBopa. CkopocTh
pa3IoXKEeHUsT ATFOMHHATHOTO PacTBOpa BO3pAacTaeT C YBEIMYEHHEM CKOPOCTH IMepeMelInBaHuUs,
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3a CHYET MEXaHUYECKOTO M3MENIbYCHHsS KPUCTAIIOB 3aTPAaBOYHOM TMIIPOOKUCH H, CIIEIOBATEIHHO,
yBEIMYEeHUsI ee MoBepXHOCTH. OHAKO, MPH CHIBHOM IEPEU3MEIbUCHUN YacTHUI] THIPOOKHUCH
ATIOMUHUSL YXYIIIACTCS €¢ OTCTamBaHWe M Tnocieaymoomas ¢uisTpanus. [lepemeninBanue
JIOJDKHO OBITH ONITUMAJIbHBIM.

Biusinue npumeceii B pacTeope

OCHOBHBIMU IIPUMECSAMH, PHCYTCTBYIOIIMMH B AIFOMHHATHOM PacTBOPE, MOCTYIUBIIEM
Ha BBIKpYy4YHBaHUe, ABISIOTCS SIO2 M OpraHu4ecKue COeANHECHNUSI.

Hanuuue SiO2 B anOMHHATHOM PAacTBOpPE B OIPE/ACICHHBIX KOJIMYECTBAX BIHSCT Ha
YHCTOTY THIPOOKUCH U CHHXKAET CKOPOCTh Pa3JIOKCHUE alFlOMHHATHOTO pacTBopa. KpemHeBoe
ornomenue (B= Al203/ SiO2) anOMUHATHBIX PACTBOPOB MMOCTYIAIOIIUX Ha BHIKPYYHBaHHE, LIS
NOJTyYEeHHUS TUPOOKHCH aTFOMUHUS HY>KHOT'O Ka4eCcTBa, OJDKHO ObITh B mpeaenax 250-300.

[TpucyrcTByrone B OOKCHTaX TyMHUTOBBIC BEINECTBA, PACTBOPSACH B IIEIOYHBIX
pacTBopax, 00pa3ylT TyMmarbl HATpHsi, KOTOpbIC MEPEXOMAT B AIIOMHHATHBI pacTBOp M
OKa3bIBAIOT BIMSHKIE HA MPOLIECC BEIKPYYHBAHUS:

- YMEHBIIAOT BBIXOJ TIIMHO3EMA,;

- CHIDKAIOT CKOPOCTB Pa3jIoKEHHs paCTBOPOB aJTFOMUHATa HATPUS,

- 3aMEJUISIOT POCT KPHCTAJUIOB THIPOOKUCH ATFOMUHHS.

HeoOxoauMo yMmeHbIIATh — IOMAJaHUE ATHUX BELIECTB B ATIOMHHATHBIE PacTBOPHI,
HOCTYIAIOIINE HA BBIKPYYHBAHUE, TPOBOJUTH 00KUT OOKCHTOB, CHCTEMATHYECKOE YIAJICHHE UX
B TIPOLIECCE BHITAPUBAHUS [IETOYHBIX PACTBOPOB.

[MpucyTcTBUE B allOMHHATHBIX pAacTBOpPax cepbl B BHJIC Cyib(daTa HATPUS U COJIBI,
HAaKOIUIEHHE WX B aJIOMHHAaTHOM pPAacTBOPE, 3aMEMIISIOT Pa3JIOKCHHE aTIOMHUHATA HAaTpUs |
OJTHOBPEMECHHOMY YKPYITHCHHIO KPUCTAIOB THPOOKCHIA.

IIpakTUKa BHIKPYYHBAHUS

Pa3znoxeHne aqrOMUHATHBIX PACTBOPOB BBIKPYYHMBAHUS OCYIIECTBIISIOT HEIPEPHIBHO B
Oarapee nekomro3epoB. barapes BKiroyaeT B ceOs:

- IPUEMHYIO EMKOCTb ISl aTFOMHHATHOTO PAacTBODA,

- CHUCTeMY JUIsl OXJIaXJeHHs pacTBopa (IMIaCTUHYATHIC TEIUIOOOMEHHHKH WA BaKyyM-
OXJIQINTETIbHBIC YCTAHOBKH);

- HUTKY TUKOMITI03€POB,;

- TUAPOCENapaTop A OTAEICHUS 3aTPAaBOYHOTO M MPOJYKIHMOHHOTO THIPOOKCHIA U
OTMBIBKa THIPOOKCHIA OT MATOYHOTO PacTBOPA.

ANIOMMHATHEIA PacTBOp, MOCTYMAIOMIMI Ha JeKOMIIo3ep, uMeeT Temrepatypy 10100°C.
Jlnst OXJaKAEHHsI €ro 10 TeMIlepaTyphl Hayalla JIEKOMIIO3HMIUH HCIOJB3YIOT IUIACTHHYATHIC
teriooOMenHukH (Puc .8) n BakyyMOXJ1aIMTENbHBIE YCTAHOBKH.
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Pucynok 8 - [TnacTuHYATHIN TETUIOOOMEHHUK:
1 - noxBukHas TIMTA; 2- MJIACTUHBL;, 3- HEMOABMKHAA miuuTa; MP - marounsiit pactBop ; AP-
AJIIOMUHATHBIA PaCTBOP.
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[InacTuHYaThie TETUIOOOMEHHUKH  COCTOST M3 Habopa TOHKHX TOGPUPOBAHHBIX
CTAJIbHBIX TUIACTHH, OOpa3ymoIIUX JBE CHUCTEMBbI MEXKIUIACTUHYATHIX KAHAJIOB — TOPSYUX U
XOJIOJTHBIX, TIO KOTOPBIM MTPOTUBOTOKOM ABMXKYTCSI aTIOMUHATHBIA U MATOYHBIHA PacTBOPEI.

B BakyyMHON OXJaguTEIbHOW YCTAHOBKE OXJIAKJICHUE OCHOBAHO Ha IOHWKCHUU
TEMIEPATypbl KHUIICHHUS pPACTBOpa C MOHWXKEHHEeM aaBieHus. s Oornee  parroHaIbHOTO
UCIIONIb30BaHUsl TeIlIa OXJIAXKICHHE BEAYT B HECKoJbKo cryneHed. Koneunas TemmepaTypa
OTIpeesIsIeTCs BEJIMYMHON BaKyyMa B IOCJIETHEM CaMOUCIIapUTEsIe YCTAHOBKH.

OxJaX/IeHHbIN aTIOMUHATHBIA PACcTBOP J0 HYXKHOM TeMIEpaTypbl MOCTYNAaeT Ha HUTKY
nexkomiiozepoB (12-15 anmapaToB).

Jlexommazepbl ObIBAIOT:

- C MEXaHW4YeCKHM TepeMerBanueM (puc.9 ul0);

- ¢ BO3AYIIHBIM (a3ponudTHEIM) epemenirBanuem (puc.11).

JlekoMmo3epbl C MEXaHWYECKUM TEePEMEIIMBAHUEM MPEACTABISIOT METALTHYCCKHIA
pe3epByap(0ak),BHYTpHU KOTOpOro Bparqaercsa (co ckopocTeio 8-1000/MHH) liemHas Mellanka,
€MKOCTb JIEKOMII03€pa JOCTUTAET 2000-6000Mm3.
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Pucynoxk 9 — Jlekommosep ¢ MEXaHUYECKUM Pucynok 10—/Iexommosep ¢
NEPEMENTMBAHUCM U MJIOCKUM THUIIEM MEXaHWYECKHUM IePEMEIINBAHNEM

Jlexomno3zepovl ¢ BO3AYIIHBIM (23pONMU(PTHBIM) MEPEMEIINBAHUEM IPEICTABISAIOT CO0O0M
CBAapHYIO 3aKpBITYI0O €MKOCThb LMJIUHAPO-KOHUYECKON (OpMbI, CHAOXKEHHYIO JIByMs
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a’ponuTramMu — TPAHCIOPTHBIM W mepememuBaromuM. [lo mepememmBaromieMy mojaaercs
CXKaTbld BO3AYX MUIA IEPEMEIIMBAHUSA pacTBOpa. TpaHCHOPTHBIM [Js NEPETOKA  pPacTBOpa.
TemnepaTypHBIi peKUM B HUX MOJAJEPKUBACTCS BOASHBIMU PyOallkaMH, YCTAHOBJICHHBIMU Ha
aspomudrax. O6seM Takuxaexomnosepos 1000-3500m3.

Cwarnsni
Jo30yx
Boda
b8od lepemon
Ynsnsl j ‘e ’EH nYnorsi
2 14
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Pucynoxk 11 -/Ilexomnosep ¢ BO3AYIIHBIM NIEPEMEIINBAHNEM:
1-xopmyc; 2- TpaHcHOpTHBIA asposnudT; 3-pydOamika BOISHOTO OXJIaXACHUS; 4-TiepeMelInBarOINi
a’pONHUPT.

BbikpyunBaHue HempepbIBHBIN Ipolecc. B mepBbie (IOJIOBHBIC)IEKOMIIO3EPH! KaKIO0H
CCPUHN HCIIPEPBIBHO ITOCTYNACT OCBETJICHHBIA aTIOMHUHATHBIA pacTBOp M 3aTpaBKa T'MAPOOKUCHU
amoMuHus. M3 mocnenHero (XBOCTOBOI0) JEKOMIT03€pa OTOMpaeTCsl MOIy4YeHHas MyJibIa.

[To mepe nepemeriieHys aTIOMUHATHOTO PACTBOPA YEPE3 CEPUI0 JEKOMIIO3EPOB
KayCTHYECKOE OTHOLICHUE AIIFOMUHATHOTO PacTBOpa (0k) MOBBIMIAETCs ¢ 2 104, oTHOomeHue XK:
T B mynsnie yMeHbImaercss ¢ 7:1 1o 4:1,TeMmepaTypa MynbIIbl B TOJOBHOM jekommosepe 60°C,
nocTenenHo cHmwkaerca 10 30-40°C B xBoctoBoMm. TeMmepaTypHBIH mepemajg OT OJHOTO K
JIPYrOMYy JE€KOMIO3€py COCTABIAET 2-3rpa.

I'mppatHas mynena, BBIXOJALIAs M3 XBOCTOBOTO JIMKOMIIO3€pa, HANpaBIsAeTCS  HA
OTMBIBKY MAaTOYHOI'O pacTBOpa M KiaccH(PUKAIMIO TUAPOOKCcHIa B ruapocenoparop. Ciaus u3
ceropaTopa INOCTYNAeT B MHOIOKAMEPHBIM CTyCTUTEIb, TMIPOOKCH[ IIOCIE OTKAaTUi  Ha
¢unbTpe Kak 3aTpaBKa NOCTymaer B mporecc. HikHMI TpoAyKT ruapocernoparopa —
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MPOAYKIIMOHHBIN TUAPOOKCHI- UAET Ha OapaOaHHBIA (QHUILTP, TA€ OTAENSETCS OT MAaTOYHOTO
pactBopa . [IpoMbIThII THAPOOKCH C BIaXHOCTHIO 10-14% ner He KaabLHHAIUIO

MaTouHBIl TIETOYHOM PacTBOpP 0x=3,8 HAMIPABIIACTCS HA BBIMIAPKY.

Boixon rinvHo3emMa npy BBIKPYYMBAHUU COCTABISIET B cpeaHeM 53%.

KaasnuHanus (0663B0)KI/IB21HI/IC) THAPOOKUCH aJTIOMUHUSA

IIpeBpaieHus, MPOUCXOAsIIIME MPH KATBIIHHANMH TIIPOOKHCH AJIOMHUHHSA

KanprmHamust THAPOOKUCH aTIOMUHHUS - 3TO 3aBEpIIAIONIasl ONepanus B TEXHOJIOTHH
MPOM3BOJICTBA TIJIMHO3eMa. Ha3HaueHne ee — 00E3BOKMBAHUE THIAPOOKHCH ATIOMHHHUSA TIpU
BBICOKHX TEMIIEpaTypax C IENbI0 IMONXY4YeHHs] OE3BOJHOTO, TOCTATOYHO HETUTPOCKOIMHUYHOTO
riuHo3ema. KanpimHaanuio BeayT npu 1 150-1200°C.

[Tpu 00kure TUAPOKCHIA ATTIOMUHUS TTOCIEA0BATEIHHO MTPOTEKAIOT MPOIIECCHI:

- CYIILIKH;

- ISTUTPaTAIH THAPOKCUJIA;

- MPOKAJIKK OKCH/IA aJIFOMHUHHUS, COIMPOBOXKIAMOIICHCS YaCTUYHON MEepEeKpUCTaLIN3aIne
v-Al203 B a-Al203

100-200°C 225°C 530°C 1200°C
Al203- 3H20 —AlO3-3H20 — AlRO3- H20 — y-Al203 — 0-Al203
TUAPAPTrWINTBIAKHBIATHAPAPTUINT CyXO0i OemuT 5-20%

[Mony4yennstit ruHo3eM, He sBissercs 100%  a-Al20s. K stomy He cTpemstcs, T.K.
nocratoyno umetrb 5-20% a-Al20s3, a ocranpHoe Y-Al2O3 s monydeHHs MPOKAJICHHOTO
[JIMHO3E€Ma - MPAaKTUYEeCKH Herurpockonudeckoro. IloBblmeHHOE copepkaHue a-Al20s B
KaJIbIIUHUPOBAHHOM TJIMHO3EME HELEeIeCO00pa3Ho, T.K. CHMXKAETCA CKOPOCTh PAaCTBOPEHUS
[JIMHO3EMa B 3JICKTPOJINTE aTFOMUHHUEBOM BaHHHBI.

KauecTBO Mosry4eHHOTO TTIMHO3EMa OIPEEIIeTCS:

- YUCTOTOU (XMMHUYECKUM COCTABOM);

-TUCTIEPCHOCTHIO (TPaHyJIOMETPHUYECKUN COCTaB);

- (ha30BBIM COCTaBOM.

B cootBerctBuM ¢ [OCToMm B riavHo3emMe onpenensercsl ero YucToTa U OrpaHnIuBaeTCs

coJiepKaHueM npuMmeceid U IM.I.1- norepu npu npokanuBanuu (H20). Conepxanue npumeceit
OTIpeeNAETCS YUCTOTON THIPOOKHUCH.

['panynoMeTpuueckuii cocTaB TIJIMHO3EMa B IIEPBYIO O4Yepelb OIpeaessieTcs
IPaHyJIOMETPUYECKUM COCTAaBOM MCXOJHOM THUIPOOKHCH, B MEHbBILIEH CTENEHH 3aBUCUT OT
ycinoBuil oOxura. Bo BceM uHTepBane TemmepaTyp oOXHUra coxpaHsercss pasmep u (opma
MCXOIHOTO THApokcuaa. Jlums mpu Temmeparypax Bbime 1050°C (mns meueit KC) u 1200°C
(U1 TpyOuUaThIX), a TaKXKe C YBEJIMYEHHEM CKOpPOCTH HarpeBa NPOMCXOJUT paspylleHue
KPYIHBIX YaCTUI] TUAPOOKUCH U TOSBICHHUS MEJIKMX YACTHII.

dazoBbIil cocTaB TaMHO3eMa 3aBHCUT (cooTHomieHHe Y U @-Al203) 3aBHCUT B mepByro
odepeib OT TeMIEepaTypsl U MPOAOKUTENbHOCTH 00kura. B HOBBIX ['OCTax HeT TpeboBaHMii
no coxepxkannio a-Al2O3 , HO ob6s3arensHo 3Hauenwe I[LILIT. IMpm ILILIT Hmxe 1%
cooTBeTCTBYET copepkanuio  a-Al2O > 25% mist Tpyduarsix neueit u 5-10% mis neueit K.C.
Benmnuuna ILILII. xapakrepu3yeT rUrpOCKOIMYHOCTh TJIMHO3EMAa- CBS3aHHOTO C COAEpPKAHUEM
a-Al203 u BemuunHOM oTepsh (TOpa MPH IEKTPOIIH3E.

[IpakTHKa KaJbIUHALIAA
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ArnmapaTtypHoe opopMIIeHHE TNepeesia KaTbIUHAIMKA M OXJIaKICHUS OKCHJIA aTFOMUHHS
BKJIIOYAET:

- TpyO4aras Bpamaromuecs nedsb (oapadanHast)

- TpyOUaThIil BpaIIAOIIMICS X0I0IUILHUK (O0apaOaHHbIN)

JUis KalbUMHAIMK TUAPOOKOCH ATOMUHUS MPHMEHSIOTCS TpyOuyaThle BpallaioInecs
MeYH.

TommmBoM sBIs€TCA Ma3yT MM TEHEPATOPHBIM ra3, HE COACpPKAUN MHHEPAIBHBIX
pUMeceH, 3arpA3HAIONINX TPOKATUBAEMbIA MaTepUal.
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Pucynok 12 - TpyOuarast Bpamjaromascst mnedb

PaSMepH IICYH 3aBUCAT OT MOIJ.IHOCT€I71 TJIMHO3CMHOI'O ITPOU3BOJACTBA.

Jlnuna neunoro 6apabana 50-75M, nuametp 3,0-3,5M, ykioH 2,5-3% K JJIMHE, CKOPOCTb
Bpamenus 0,75-1,5 00/MuH, MPOAOIDKUTENFHOCTD MPOKATMBAHUS IpUMepHO 1,549aca.

JUist oXJaXKA€HUsI OKCHJIa alTFOMUHMS UCIIONb3YIOTCs OapabaHHble XOIOAWIbHUKY. [JinHa
xonoamibHUKA 25-30M, quametp 2,3-2,5M, ykIIoH 5% K JJIMHE, CKOPOCTh BpalieHus: 3 00/MuH.

B Hacrosimiee Bpems ucnoawsyrorcss nedn umHod 100M, nuamerpom 4,5M, UIMHA
xoJoauibHYKa 38,5M nipu quamerpe 3,6M.

JUis yCKOpEeHMsI OXJaXIEHHUS IPOKAJIECHHOIO TIVIMHO3€Ma, HapyXHYIO IOBEPXHOCTb

XOJIOJMIIFHUKA OPOIIAIOT BOJOW MITM Yepe3 XOJOAMIBHHUK MPOCACHIBAIOT BO3IYX.

3arpy3ouHas TOJIOBKa TIeYM dYepe3 OOpOB COeaWHEHAa C TBUICBOM KaMepol U
anekTpopunbTpoM. Ilpoiias uepes 37eKTpoUIbTP, Ta3bl MOCTYNAIOT B BBITSDKHYIO TPYOy M
BBIOpAchIBalOTCS B atMocdepy. ['a3pl, mocTymnas B MbUIEBYIO KaMmepy cojepkar okosio 80r/m
Al>O3, U3 1BUIEBOI Kamepbl Ta3bl BBIXOIT ¢ coxepkanueM 15r/n Al2Os, BbIOpackiBaeMblil B
aTMocdepy ra3z coaepxxut He 6oiee 0,5r/1 Al20s.

B meusr moctynaer mpombiTasi THAPOOKHCH AIOMUHMS, a TAaKKe BO3BpaTHas MbUIb W3
IBIJIEBOM KaMmepbl U 3JEKTPOPMIBTPA, NMPEIBAPUTEIBHO CMEIIaHHble. [ MIPOOKHCh aTlOMUHMUS,
nepeMeniaeTcss BHYTPH TI€YM HABCTPEYy TOPSYUM TOMOYHBIM Ta3aM, TPOXOTUT Pl
TEMIIEPaTypHBIX 30H, OTBEUYAIOIINX ONPEACICHHBIM CTAIUSIM IPEBpAIICHUS KaJbIIHHUPYEMOTO
Marepuaa.

3ona 1. 3oHa cymiku (BepxHss yacTh neun) Temieparypa ra3oBoro moToka B 3TOH 30HE
m3mensercst ot 300 1o 600°C  u TemmepaTypa KaneImHHpyeMoro Matepuana ot 40-200°C. B
ATOH 30HE MOJHOCTBIO YAAIAETCS THAPOCKOIMYECKasl Bilara rupOOKUCH.
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3ona 2. 3oHa 00€3BOKMBAHUS WJIM KaJbIMHALMU (CPEHSA YacTh). TeMmeparypa ra3oB
or 600 1o 1050°C, xamprmmupyemslii Matepuan 01200 1o 950°C. B 3Toif 30HE NONHOCTHIO
yIasgeTcs TUApPaTHAS Bjlara W THAPOOKUCH MpeBparaercs B 6e38oaubIi Y-Al20s3.

3ona 3. 3ona npoxanuBaHus (00nacte ¢akena ¢opcyHkr) B 3Toif 30HE mMpoUCXOAUT
npespamenne y-Al203 B a-Al203.Temneparypa marpeBa raszos or 1050 go 1400°C wu
TeMIlepaTypa Harpesa MatepuaioB ot 950 mo 1250°C. Juamerp 6apabana B 3TOi 30HE HEMHOTO
0oJbIlIe YeM B JIPYTHX 30HaX. JTO 3aMeIISIET CKOPOCTh MEPEMEIICHUsI MaTepraia B 3TOW 30HE,
YBEIIMYHUBACTCS BpeMsl IPeObIBaHUsI MaTeprasa B TOH 30HE.

3ona 4. 3oHa oxnaxnaeHHUs (HWKHSS 4YacTh Ie4w). Temrmeparypa KajdbIHHHPOBAHHOTO
rimHO3eMa cHukaetcs ¢ 1250-1200°C o 1100-1000°C.

W3 pa3rpy3ouHoil TOJOBKHM Ie4d TJIMHO3EM HENPEpPBIBHO, TIEPECHIAeTCs B
XOJOIMITBHIK, TIEpEMEIasich BHYTPH €ro, oxaxkaaercs 10 60-70°C.

[Tpon3BOAUTENLHOCTh TIEUM KaJbIIMHAIMK OOYCIIaBIUBACTCA  (aKTOPAMHU: TEIUIOBBIM
PEKUMOM, paBHOMEPHOCTHIO MMUTAHHS [I€YX TUAPATOM B 00OPOTHOI MBUIBIO.

[Tpon3BOAUTEIILHOCTH IIEYH 3aBUCHUT OT €€ Pa3MEPOB:

s 50 —metpoBoii 8,51/4

st 75-metpoBoii 141/4

st 110-metpoBoit 26,51/4

B Hacrosmee BpeMsi IIMPOKOE MPUMEHEHUE TOTYYHiIa KaJbIIMHAIUS TJIMHO3EMA B IeYax

KUITAIICTO CJI04A, OJId OTHX ueneﬁ HCIIOJIB3YIOT MHOI'OKAMEPHBIC II€YH, COCTOAIHUC U3
HCCKOJIBKUX KaM€P PACIIOJIOKCHHBIX OHA Hal I[perﬁ.
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Pucynok 13 - Tledb /1 KambIIWHAIIAN THAPOOKUCH ATFOMUHUS B KUIIAIIEM CJIOC.
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Paznenenue mo BepTUKamu paboyero mMpoCTPaHCTBA MEUH OJUHAMHI Ha HECKOJIBKO Kamep
MO3BOJISIET UMETh B OJHOW MEYM psii TEMIEPATYPHBIX 30H C PA3IMYHON CKOPOCTHIO ra30BOTO
MOTOKA, PA3JIMYHBIM COCTABOM B3aUMOJICUCTBYIONINX (ha3.

B Takux medax ruapar OKHCH aJIOMUHHS MEPEMENIAeTCs] BHU3 HABCTPEUy ra30BOMY
MOTOKY, TOCJEAOBATEIbHO MPOXOJs CTaJuu CYIIKH, MPOKaJIMBaHUA M oOXxJaxaeHus. Bce
MOJAWHBI, KpOME HIDKHEH MpoBajbHbIC, a HWKHsAsO0ecrpoBaibHass. C MOMOIIBIO HAKJIOHHOW
GOpCYyHKHM B CIOM TJIMHO3EMa KaMmepbl S5 TOJaeTcss MasyT. 31eCh MPOUCXOJUT €ro
«OecIIaMeHHOe» TOpeHre, BCIICICTBIE KOTOPOT0 pa3BUBACTCS HauOoiee BHICOKAs TeMIeparypa
B eun 1250°C.

[TonaBaemblil CHU3Y BO3AYyX CO3/Ia€T BO BCEX Kamepax KuIsiuii cioi. B kamepax 6,7,8

OH OXJIQKJAET MPOKAJIEHHBIN TJIMHO3EM, U3 KaMepbl 8 BBIXOIUT rOTOBBIN InuHO3eM. HarpeTsiit
BO3AYyX M MPOAYKThI TOPEHHUS Ma3zyTa HarpeBalOT TIIMHO3€M W THAPAT OKHUCH aJIOMUHUA B
kamepax 4,3,2,1. I'muHO3eMHas MbUIb, BBIHOCUMAsl U3 TI€UH, YJIABIMBACTCS MYJIbTUIUKIOHAMH,
BCTPOCHHBIMM B I1€4b, U BO3BPAILACTCS HA TPOKAJIUBAHUE.

CoBepIIeHCTBOBAHUE aIlmapaTypHOTO O(QOpMIIEHHUs Ipollecca KaJbIIMHAIIMK HIET II0

MyTH HCIIOJIB30BaHUS 00Jiee COBPEMEHHBIX TEIIOOOMEHHBIX YCTPOWCTB U almapaTypHOTO
paszeneHus mpolecca Ha OT/IEIbHbIE CTAaIUU:

1. [Tomorpes ruapara, BKIOYAIOUINI CYIIKY U AUTPATALIUIO
2. [Tepexpecramm3anus OKcHIa aTlOMUHHS
3. OxuaxaeHue TIUHO3eMa ¢ pereHepalyei Teria rOTOBOU MPOyKIIHH.

BrinapuBanne MaTO4YHOr0 pacTBopa

Marounblii  (0OOpOTHBIN) IETOYHOM PacTBOp MOCJIE OTHACIEHUS OT TMIPOOKHCU
QTIOMUHUS MMeeT HeBbICOKylo KoHmeHTpauuio (NaxO = 140r/m ). Jns TOBTOPHOTO
UCIIOJIb30BAaHUS ITOI0 PacTBOpA IPHU BbIIIEIAYMBAHUM OOKCHTA €ro MOJIBEPraloT BhINAPUBAHUIO.
[Ipy BbIMapuBaHMM W3 HErO YAAISETCs TO KOJIMYECTBO BOJbI, KOTOpOEe OBLIO BBEICHO C
IIPOMBIBHBIMU BOJIaMHU IIPU pa30aBiI€HUU aBTOKIABHOW MYJIBIIBI.

Kpome Toro, nmpu BbIMapuBaHUM OOOPOTHOTO ILIETOYHOTO PacTBOPA M3 HEro yaaisercs
€0J1a, OpraHuYecKue MpUMecH, KpeMHe3eM (THIpOaTIOMOCUIIMKAT HATPUs) U Cylb(ar HaTpHsl.

ITpu B3auMopaelcTBMM KapOOHATOB, MPUCYTCTBYIOUIMMU B OOKCHUTAaX, U C YIJIEKUCIOTON
BO3/yXa 4acTh €JKOM MIeI04d OOOPOTHOTO pacTBOpa MPEBPAIIAETCS B COAY, KOTOpas B BUAE
monoruzapaTta (Na2COs - H20) BBIKpHUCTAJUIM30BBIBAETCS U3 TOPSUEro KOHIIEHTPUPOBAHHOI'O
IIEJI0YHOT0 pacTBopa. BMecTe ¢ comoi n3 MaTouHOro pacTBOpa yAAISAETCs 3HAUUTENIbHAS 4acTh
OpPraHUYECKUX BEIECTB, a/ICOPOUPYEMBIX KPUCTAJIIIAMUA MOHOTHAPATA.

BrimapuBanue MaToO4HOrO pacTBOpa IPOUCXOJUT B MHOTOKOPIYCHBIX BBIIAPHBIX
Oarapesix, pabOTaIOMIMX O]l BAKYYyMOM, C MHOTOKPAaTHBIM HCIIOJIb30BaHHEM I'perolero napa. B
3aBUCHUMOCTH OT JABIM)KEHHS Iapa W pacTBOpa pa3iMyaroTCs TPU CXEMbl YCTAHOBOK BBINApKU

(puc.14).
8oda

nEBH

190127
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Pucynoxk 14 - CxeMbl MHOTOCTYIIEHYATON BBITAPHOW YCTAHOBKH:
A- ipssMoTOYHAas; O - MPOTUBOTOYHAS; B - cMemanHoro Toka; [-IV kopmyca; bK -
OGapoMeTrpudeckuii KoHaeHcaTop; TP- TpyOuaTsiii HarpeBaTens; BH —BakyyMHBIi Hacoc.

Kaycrudukxanmus odoporHoii coapl. Co10Bo- H3BECTKOBOE BbIleJa4YUBAHME.

Jlnst oTaeneHus OT KPUCTAJIOB COJbI KOHLUEHTPUPOBAHHBINA LIEIOYHOM PacTBOp IIOCIE
BBITIAPUBAHUS HAIPaBJISAIOT B OTCTOMHUK. OTcrosiBmniics pacTBop (comepxkammii 300-310r/n
Na:Oos u wumetommii ox= 3,8 ) BO3BpamalOT Ha MOKpPOE H3MElIbYCHHE OOKCHUTa, COIYy
HAKaIlJIMBAIOT B OTCTOMHHUKE.

[locne mpombIBKM W (WIBTPALUMU COAOBBIA OCAJOK BIAKHOCTBIO He Ooiee 20%,
KayCTH(QUIMPYIOT [UIsl pereHepanuu eakoil menoud. Kayctudukanuioo BeayT H3BECTKOBBIM
CrocoooM.

Na2COs3 +Ca (OH)2 < 2 NaOH + CaCOs

Jlnisi  cOXpaHEHHsI BBICOKOW CKOPOCTH KayCTHU(HUKAIHH U IIONYyYEHHUS XOpOILIO
OTCTAaMBAEMOTrO IIJIaMa Mpollecc BeayT mpu Temmeparype 60-70°C, mpuITOM BBIXOI KaycTHKA
cocrasisieT 80-90%.

Ha npaktuke 000poTHYyI0 cofy mepen KaycTudukanueil pacTBOpSIIOT B BOjE, HOIydast
12% conoBsiit pactBop. [lomyueHHBIN pacTBOp 00padaThIBAIOT M3BECTHIO B 0OaKe C MEIIAIKON
nipu Temnepatype 90-95°C, nmonyuaercs cnabblii pacTBOp €IKOro HaTpa (KayCTHUYECKas IIEoUb).

[losnydyeHHBI pacTBOp OTAENAIOT OT Oenoro muiamMa B CrYCTUTENsAX. benblii nuiam
IPOMBIBAIOT U (PUIBTPYIOT, YacTO HPOMBIBKY O€noro mnuiamMa COBMEINAIOT € TMPOMBIBKOH
KPacHOTo [uIama.

Ilopsinok BbINOJHEHHS PadOTHI

1. O3HaKOMHTBCS C TEOPETUUYECKON YaCThIO JAHHOTO METOJIMYECKOTO YKa3aHusl.

2. CocTaBUTh NPUHLUUIHNAIBHYIO TEXHOJIOTMYECKYI0 CXEMy Ipoliecca MpOHU3BOJCTBA
rJIMHO3eMa 1o criocoOy baiiepa.

3. CocTaBUTh TEXHOJOIMYECKHE CXEMbl OCHOBHBIX MEPEIESIOB COIIACHO BAPHAHTY
3aJJaHMsl C OMMCAHUEM OCHOBHBIX IPOIIECCOB MCIIOIB3YEMOT0 00OPYAOBAaHUS U MapaMEeTpoB Ha
ATHX Nepeenax.

4. OTBeTUTb Ha KOHTPOJIbHBIE BOIIPOCHI COITIACHO BAPUAHTY 3aJaHUSI.

BapuaHThl 3a1aHNH ¥ KOHTPOJIbHbIE BOIIPOCHI

Bapuanr 1

1. Pa3paboTaTh TEXHOJIOTMYECKYIO CXEMY IOJATOTOBKH OOKCHUTOB K repepadoTke.

2. Yro Takoe KayCTUYECKHI MOYJIh aJTFOMHHATHOTO pacTBOpa?

3. Ilepeuncnanth mocien0BaTENbHOCTh TEpEAeioB NpU MPOU3BOJACTBE TIMHO3EMaA IO
criocoOy baiiepa
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Bapuanr 2
1. Pa3paboTaTh TEXHOJIOTMYECKYIO CXEMY BBIIIETAUUBAHUS.

2. Kaxkyro nienb npecneayoT npu KaycTudukanuu 000pOTHOU COJBI?
4. OcHOBHBIC TPHUMeCH OOKCHTA, X TIOBEJACHUE TIPH BHIIICITAYBAHHH.

Bapuanr 3

1. Pa3paboTaTh TEXHOJOTHUYECKYIO CXeMY pa30aBJICHUS IYJIBIIBI U OTJCICHUS KPACHOTO
1jama.

2. PaccraBpTe B MOCIEAOBATCIBPHOCTH OCHOBHBIC THIPOOKHCIBI ATIOMUHHS 10 HX
CKOPOCTH B3aUMOJICHCTBUS C IIETIOYHBIM PACTBOPOM.

3. Urto coboil mpeacTamiseT TpyOuaTas medb KaJbIMHAIMK, TEMIIEPATypPHBIC 30HBI
KaJIblIMHAIAN?

Bapuanr 4

1.Pa3paboTaTh TEXHOJOTUYECKYIO CXEMY JIEKOMIIO3UIIMU aTFOMUHATHBIX PACTBOPOB.

2.IlepeuncauTh OCHOBHBIE (DaKTOPHI BIUSIOIINE HA CKOPOCTh (ITOJTHOTY) BBIIIEIaYHBAHUS
3.Uem ompenensieTcsi KaueCTBO OKMCH aTIOMUHHMS MOTYUYEHHOTO MPU KaJbIIUHALIUH

Bapuanr 5
1. Pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY KaJIbIIUHAIIMY TUPOOKHUCH aTFOMUHHS

2. [Ilpu xakom coaepkaHUU KpeMHHUS B OOKCUTE UCIIONb3yeTcs criocod baiiepa?
3. Lenp kanpumHamu, Kakue Gpa3zoBbie MPEBPAIICHUS MPOTEKAIOT PU KAIbIUHAIINY.

Bapuanr 6
1. Pa3paboTaTh TEXHOJIOTUYECKYIO CXEMY KayCTU(DUKAIIH.

2. Ot uero 3aBUCHT ONTHMAJIbHAs TeMIIEpaTypa MNpU BBIIIEIAYUBAHUU OOKCHUTA IO
cnoco0y baiiepa?
3. Lenb pa3nenenus THAPOOKUCH aTIOMUHHS HA JIBE YACTH ITOCIIE BHIKPYIHBAHUS?

Bapuanr 7
1. Pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY MOJArOTOBKH OOKCUTOB K IepepadoTKe.

2. Kak n3meHnsieTcst KayCcTHYECKUN MOAYINb MIPU BbIIEIAYUBAHUU?
3.lenp xanbumMHanuu, Kakue (a3oBble MpeBpallleHus: IPOTEKAIOT MPU KaJIbLIUHAILU

BapuanT 8
1. Pa3pabotarh TEXHOJOTHYECKYIO CXEMY BHIIICIIAYNBAHI

2. KaKYI-O HCJIb MPECICAYOT OT BBEACHHA U3BCCTU B ITPOLIECC BBIH_ICJ'Ia‘{I/IBaHI/IH?
3. HCHI) pasaciICHuA TUAPOOKHUCH aIFOMUHUSA Ha ABC YaCTU IMOCJIC BRIKPYYHBAHUA.

Bapuant 9
1. Pa3paboTaTh TEXHOJOTHMYECKYIO CXEMYy pa30aBlICHUS MYJbIbI U OTACICHUS KPACHOTO
nrama

2.Kaxk paccuuThiBaeTCsi IPOMU3BOIUTEILHOCTh aBTOKJIABHOM OaTapew.
3.0 Takoe BBIXOJ TJIMHO3EMA MPU JIEKOMITO3HUIIUU U KaK OH PACCUUTHIBACTCS?

Bapmuanr 10
1.Pa3paboTarh TEXHOIOTHYECKYIO CXEMY AEKOMIO3HUIIMU AIFOMUHATHBIX PACTBOPOB.
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2. Kakyio 1menp mpecneayroT TMpH pa30aBICHWU aTOMHUHATHOTO pPAacTBOpa IOCTe
BEIIIEJIaYNBAHUS?
3. UTo TaKkoe 3aTpaBOYHOE OTHOLICHHE?

Bapmuanr 11
1. Pa3paborarh TEXHOJIOIMYECKYIO CXEMY KaJIbLIMHALUU THIPOOKUCH AJIFOMUHUSA.

2. CKOJBKO CTYNEHEW UCTOIb3yeTCsl IPH MMPOMBIBKE KPAaCcHOTO Ijiama’?

3. Uro Takoe 3aTpaBKa B IIPOLECCE BBIKPYUUBAHUS?

Bapuant 12

1. Pa3paboTaTh TEXHOJIOTMYECKYIO CXEMY KayCTU(DUKAIIH.

2. OOopynoBaHME, HCIOIB3yEMOE  JUISOTICICHHME alIIOMUHATHOIO pPacTBOpPAa OT
KPacHOTO 11JIaMa U IIPOMBIBKHM KPAaCHOTI'0 IIIaMa.

3. Kakwue (akTopsl BAMSIOT Ha MPOLECC BHIKPYIUBAHUS?

Bapuanr 13
1. Pa3paborarh TEXHOJIOTMYECKYIO CXEMY BbIIIECTAUBAHUS.
2. XuMH3M  IIpolecca  BBIKpYYMBaHMsS  (IEKOMIIO3MIUM),  XapaKTEePUCTHKA

AITIOMHUHATHOI'O pacTBOpa NOCTYyNAarOIICI0 Ha BBIKPYUHUBAHUC.
3. OcHOBHEBIE OKA3aTENU BBIKpYYUBAHUA.

PexoMenayemasi jureparypa:

1. benses, A. . Meramnyprus jnerkux MmertamwioB / A. W. benseB. — 6-e u3a. - M.:
Meramnyprus, 1970. — 368 c.

2. MocksutuH, B. M. Meramryprus Jnerkux MeTasioB: y4eOHMK miusi By3oB / B. W.
MocksutuH, 1. B. Hukonaes, b. A. ®omunsix. - M.: Uarepmer Umxunaupusr, 2005. — 416 c.
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IIpakTnyeckas padora Ne2

Tema: Pa3paboTka ammapaTypHO- TEXHOJOTHUYECKOW CXEMBI MPOU3BOJCTBA TIMHO3EMA
CYXUM ILEJIOYHBIM CIIOCOOOM

Heab: OcBouth  MOCIEAOBATEIBHOCTH  ONEpaluii 1o mnepepaboTKu OOKCUTOB,
UCIONIb3yeMOoe 000pyA0BaHKE, TEXHOJIOTHUECKHE TapaMeTphl, MOJIep)KUBacMble Ha Mepeienax.

TeopeTuvyeckue cBeIeHUA

OO0mas TexHOJI0THYeCKAsl cXeMa crnocoda cneKaHust

Cyxoi#i crnocobd npou3BOACTBA (CHEKaHUs) — Haubosee cTapblii U3 MPUMEHSEMbIX IS
IIPOM3BOJICTBA TJIMHO3EMA.

CyIHOCTh POM3BO/CTBA 3aKJIIOYAETCA B CHEKAHMM TITIMHO3EMAacOAEpIKallero Chipbs (B
YacTHOCTH OOKCHTA), C COJION MPH BBICOKOW Temmeparype. B pe3ynprare B3anMOACHCTBUS COJIBI
¢ AlOs, B TBepmoii daze o0OpaszyeTcs aJIOMHHAT HATPHUS, KOTOPBIA 3aT€M BBIIICIAUYUBAIOT
BOJIOM, a TIOJyYECHHBIM aIIOMMHATHBIM pAacTBOpP OTACISIOT OT IPUMECEHd U  paslararor
YTJIIEKUCIOTOM, U1 BBIACIIEHUS THAPOOKUCH AJIFOMUHUS.

Ecnu amomuHMEBbIE pyIbl colepkKaT OOJIbIIOE KOJIWYECTBO KpEMHE3ema, TO JJIs €ro
CBS3BIBAHUS B IIUXTY BBOAST U3BECTHSK, KOTOPBIN, IIPH CIIEKAaHUH BCTYIAET BO B3aUMOJIECHCTBHE
¢ SiO2 , maet HepacTBOPHMBI B Bojie criukaT Kanbius (2Ca0- SiOy).

ITo croco0y criekaHust MOKHO MepepadaThiBaTh ChIPhE C BBICOKUM cojepxanueM SiOo.

Crioco0 crnekaHusi MOKHO TNPUMEHSATh K PA3JIMYHBIM BHUJAM allOMMHHEBOTO  CBIPBS,
Toraa kak ruapoxumudeckuil (baiiepa) s ¢dexTuBeH nmpu UCMONB30BaHMM OOKCHTOB C HU3KHM
coaepkanreM SiO2 B mpoMmblluieHHOM MaciiTade 3TOT CHoco0 MPUMEHSIOT VIS MepepadoTKH
BBICOKOKPEMHE3EMHCTHIX OOKCUTOB, HE(ETNHOB, KAOJIHMHOB.

[Tpon3BOACTBO TIIMHO3EMA MO CMOCOO0Y CIEKaHUs MOXHO TPEICTaBUTH B BHUAE OOIIEH
cxembi(pucl).

UzBecmuan bLoxeum Coda
l S | t
OORERUE HApodrexwe Pocmboperve

codys

Al70;
HiporE
720M3S7
AlL(OH)3 Paembop Tynsna
A v.7za
PuUnompasus [Zoodrenve
Boda cnexa Boda
pomois:_ : 31
Hore
. fador Omdienesué
[udpamras ~ Bonyenovubarue e u nporeibag
nyrena | - wunarna
2 Pacmibop NaAlT>
HaoooHUIaLUR Wrars
707704566 b omban
Yuemora paembop casios




Pucynok 1 - TexHonoruueckas cxema Ipou3BO/ICTBa IIMHO3€Ma U3 OOKCUTOB IO CIIOCO0Y
CIIEKaHUs

Bokeut (WM WHas aMOMHHHEBas py/Aa) M W3BECTHSK IOCIE KPYIHOTO M CpPEIHEro
OpoOJIeHNs MOJBEPraloT MOKPOMY pa3Moily, MpHUMEHss 0OpaTHBIE COJIOBBIE PACTBOPHI. 3aTeM
INXTy CIIEKAIOT BO BPANIAIOIIMXCA TPyOuaThIX mewax mnpu Temmeparype (1200-1300°C),
IIOJIyUEHHBIM CIIEK — COJAEp)KALLMN aJIIOMUHAT HATpHs, HANpaBISIOT Ha HW3MEIbYEHHUE U
BBILIEJIAYMBAHUE BOJOM MM COJNOBBIMM pacTBopamu. IIpu BellenaunBaHUM B PacTBOP
nepexoaut agromuHat HaTpus (NaAlO2) u HeKOoTOpoe KOIMUYeCTBO KpeMHe3eMa. [ iaBHast macca
npUMeceil CcocTaBisieT TBEpAbld OCTAaTOK — KpacHbli miaM. Ero oTmpaBnsioTr B OTBal.
[TpoMbIBHBIE BOJIbI KPAacHOIO IlljlaMa MPUMEHSIOT JUIsl BbIIIEIAUMBAaHUS HOBBIX HOPLUH CIEKa.
KoHueHTprpoBaHHBIN pacTBOP aIIOMHHATA HATPUSL pa30aBIIAIOT U MOAAIOT HA 00ECKpEMHHUBAHNE
(oumcTka OT PacTBOPEHHOTO B HeM KpemHe3ema). OOecKpeMHUBAHKUE IPOU3BOMAT B aBTOKJIABaX,
HarpeBas pacTBOp allOMMHaTa C J00aBKOM H3BecTH. VI3BECTHSAK CBSI3bIBAET KPEMHE3eM B
HepacTBOopuMbIid cuimkaT Kanbipss  (2Ca0O- SiO). CuiMkar KaiblUsi BMECTE C OCTaTKaMH
U3BECTH 00pa3yroT Oelblii II1aM, KOTOPbIH OTAEISAIOT OT AIFOMUHATHOTO PacTBOpA CTYLIEHUEM U
NOCIEIYIOMUM (QIIBTPOBAaHHEM Ha (WIBTP - mpeccax. UHCThId aTlOMHUHATHBIA PacTBOp VIS
U3BJICUEHUS] TUAPOOKUCH AJTIOMHMHHUS DPAa3JlaraloT METOAOM KapOOHHM3alMHM: Yepe3 pacTBOP
nponyckatoT (0apOOTHUPYIOT) TOIOYHBIE Ta3bl, COJEp)KAIIUE YIVIEKUCIOTY. [ 'MIpOOKUCH
IIOMUHUS OTAEISAIOT OT 00pa30BaBIIErocs Mocie KapOOHU3alMK pacTBOpa COAbI Ha BAKYyM —
¢uibTpax M MOJBEPrarT KalbIMHALMU. PacTBOp coabl mocie KapOOHM3alMM HAIpaBIsSiOT Ha
HIMXTOBKY U MOKPBII TOMOJI.

IMoaroroBka HCXOAHOM IMMXTHI

CrniexkaHuio BCera MpeaIIecTBYeT Mepeien MOoAr0OTOBKY MCXOHON muXThl. [Toaroroska
CBOJIUTCS K BBITIOJTHEHUIO OTIEPAITHIA:

1. napoOGneHue ucxoqHOM py/bl (OOKCHTA, U3BECTHSK)

2. J103MpPOBKA KOMIIOHEHTOB IUXTHI

3. MOKpBI pazmon

4. KOpPEKTUPOBKA IIUXTHI

JlpobneHue B 3aBUCHMOCTH OT KPYHHOCTH, TBEPJOCTH W BJIQXKHOCTH BEIyT Ha
MOJIOTKOBBIX, IIEKOBBIX U KOHYCHBIX JIpobuikax. Jlo kpymHoctH 35-40mMMm.3aTeM ¢ MOMOIIBIO
nuTaTesNel, JIGHTOUHBIX BECOB U aBTOMATUYECKUX BECOBBIX J103aTOPOB MPOU3BOIUTCS 103UPOBKA
KOMITOHEHTOB MIMXTHI JJIs1 00€CIeYeHHUs HYKHOTO COOTHOIICHHMS KOMIIOHEHTOB B HCXOJHOM
mxTe. MOKpbIi pa3Moi BeAyT B MHOTOKaMEpHBIX IIApOBbIX MEIbHUIIAX, KPYIMHOCTh TOMoJIa 7-
10mm. TTonyuenHast mynbna JOMKHA OBITh BIakHOCThIO 40-42%. ITomydyeHHas mocie pasmolia
nyJiblla IOJAETCS B KOPPEKIMOHHBbIE OacCeHbl A JOBEACHUA 1O TpeOyeMoro COCTaBa.
[Tony4yennas mynbna TpeGyeMoro cocraBa XpaHUTCSl B COOpHBIX OacceifHax, OTKy/1a MoAaeTcs Ha
CIIEKaHHUE.
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KomnuecTBo BBOAMMOW COZBI B INUXTY, JOJDKHO OOECIIEUUTH IPEBPALICHUE BCEX
nonytopHbix OkucioBAI2O3Fe203 m TiO2 B COOTBETCTBYIOIIME COSIUHEHUS(ATFOMUHAT,
depput, TUTAHAT HATPUS).

Ha mnpaktuke comay 3agaroT H3 pacdera: OJHA MOJICKYJa COJbl Ha KaXIyIo
MonekynyAl203 m Fe203 ¢ 5%-bIM M30BITKOM, MOKPBIBAIOIIMM PACX0]] COJbI Ha CBS3bIBAHUC
TiO2 1 Bce MEXaHUYECKHE TIOTEPH.

3BecTHSK JI03UpYeTCs TaK, YTOOBI BECh COJEPIKALIMICS B IIUXTE KPEMHE3EM CBSI3aTh B
nByxkasibiueBbiii cuimkar 2Ca0- SiOz, KOTOpBIA SBISETCS YCTOWYHMBBIM COCIMHEHHUEM IpPH
TemmnepaTypHoM pesxume criekanus (1150-1250°C).

J103UpOBKa MIMXTHI:

- 1 monekyna Na2COs na 1 monekyny Al20s3

- 1 moniekyna Na2COz na 1 monekynyFe203

- 2 moutexysiel CaCOs Ha 1monekyny SiO2.

[IIuxTa maHHOTO cocTaBa o0OecrieyrBaeT HamOOJee MOTHOE MPEeBpalleHHe TIMHO3eMa B
PacTBOPHUMBIC COCTMHEHUS U HAWITYUIIIee TOBEJCHUE IIUXTHI B TICUH.

Cnekanue 0OKCHTA ¢ COI0I M N3BECTHAKOM BO BPAIAIOIIMXCH Mevyax

B nporecce criekaHus XMUMHUUECKHE PeaKkIMy IPOTEKAIOT B TBEPIOH (ase.

CnekaHue IIMXTbl — Ba)KHEHIIas omepauuss B TEXHOJOTMYECKOW CXeMe CyXOro
menoyHoro crocoba. Ilpum ocymecTBieHHn 53TOH oOmepanuyd HEOOXOIUMO CO3/1aTh TaKHe
YCIIOBHSA, KOTOpBIE  OJarompusiTCTBOBaM Obl OOpa30BaHHMIO PACTBOPUMBIX COCAMHEHUI
QTOMHHHAS W B TOXE BpPEeMs CBOAWIM K MHHUMYMY BO3MOXKHOCTH II€PEXOAa B PacTBOP
KpeMHe3eMa, W MPOTeKaHusi peakuuii, BbibBapommx norepu Al2O3 u menoun ¢ KpacHbIM
IIJJAKOM, 3TO TEMIEpaTypHBI PEXHUM CHEKaHWs M TPaBHIBHOCTh MOJOOPAaHHOCTh COCTaBa
MIUXTHl. BakHO TakKe MOJIYYHUTH CHEK C (PU3NYECKUMU U MHHEPATOTHUYECKUMHU CBOHCTBAMH,
ONaronpUsATCTBYIOLUIMMH €TI0 BBIIIEIAYHBaAHHIO.

B crnekeannn cinoxHOH OOKCHTO-COJOBOW-M3BECTKOBOM IIUXTHI YYaCTBYIOT CIIEIYIOIINE
kommoHeHThl:  AlO3, Na>0(Na2CO0:s), Fe203Si0,,Ca0 (CaC03),TiO2.  OcHOBHBIMH
COCTaBJISIFONIMMHU CIIeKOB siBisitorcest amoMuHar HatpusaNazO -Al20s, depput narpusNazO -
Fe20s, apyxkanbitueBsiii cuukaT 2Ca0- SiO2, turanateiNa2O -TiO2u CaO -TiO2.

Temnepatypa naBieHUs 3TUX COSAMHEHUI BBIIIE TEMIIEPATyphl poIiecca CIIeKaHusl.

ITocienoBaTeIbHOCTh peaKluil NPH CNEKAHUH 0OKCHTO - COJ0BOH — M3BECTKOBOM
IIUXThI.

B mawane mpomecca npu HarpeBanmu 10 S550°C  mpomcxomuT 06e3BOXKHBaHME
TUIPOOKHCEN aTIOMUHMS, BXOIAIIUX B COCTaB OOKCHUTA.

Ipu Temnepatype Boinre 700°C HaunHaeTCs peakius MEKLY OKUCHIO alIOMUHHS H COOM
(c obpazoBanuem amomuHata HaTpusiNa2O -Al20O3) u Mexay OKHChIO JKelle3a W CoJoi (C
obpasoBanueM ¢eppura Hatpusi NazO - Fe203).

B mnepBblii MOMeHT mpeoGiagaer peakuust oOpa3oBaHMsl (eppuTa HATpUs, HO MpU
noBeIeHNH Temnepatypsl 10 900°C Haummaercs oOpasoBaHMe aTIOMHHATA HATPUS B
pe3ysibTaTe MPSMOr0 BBHITECHEHMSI OKHCBIO AIIOMHHMS OKHCH JKeie3a u3 (eppura HaTpus,
O6pa3oBanue aTIOMUHATA HATPHs 3aKkaHumBaetcs ipu 1150°C.,

Ipu 800°C smepruuno mporekaer Mexmy SiO, m comoif ¢ 0OpasOBaHHEM CHIIHKATA
natpusaNazO -SiO2, koTopslii mnpu moBbimeHHH Temmeparypsl Beimrel 100°CeeTymaer Bo
B3aUMOJICHCTBUE C M3BECHSIKOM C 00pa3oBaHuEM JBYXKIbIHeBOro cuirkara2Ca0 -SiO2.

Ipu 1100°C naumnaercs peakuus Mexay CaO u SiOz B pesymbTaTe KOTOpoil mpu
MOBBIIIICHUH TEMIIEPATyphbl 00pa3yercs aBykaibiueBsiil cuaukar 2Ca0 -SiOxz.

Oxuch TuUTaHa BCerja IMPHCYTCTBYeT B OOKCHUTE, NMPU B3aUMOACUCTBUU C COAOH H
U3BECTHIO TPU BBICOKOM Temmeparype oOpasyiorcs tutaHaTeiNa2O -TiO2 u CaO -TiOg,
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CBs3bIBAasE TIPU CIEKAHUM OOKCHUTO — COJOBO—HM3BECTKOBOH IIMXTHI COOTBETCTBYIOIIEH
konnuectByNazO u CaO.

CocraB cneka

CocTaB crieka ToydaeMslii mpu Temneparype 1200°C:

- metaamtomunar Hatpus Na2O -Al203

- metadepput Hatpust Na20 -+ Fe203

- nBykanbIeBbii cuukar 2Ca0 -SiO2

-tutaHatbiNa2O -TiO2u CaO -TiO2

KonnyecTBeHHOE  COOTHOIICHHWE  MEXIYy OCHOBHBIMH  COCTABISIIONIMMH  CIIEKa
(amroMuHATOM U (EPPUTOM HATPHUS M JBYXKAIBLHUEBBIM CHIIMKATOM) OMPEICIACTCS COCTABOM
NPUMEHSIEMOT0 OOKCHTA M KOJIEOIeTCs IJIsl CIIEKOB, KOTOPBIE TTOTY4atOTCs:

- 50-60% Na20 -Al203

- 15-20% Na20 - Fe20s3

- 25-30% 2CaO0 - SiO2

OTH XMMHYECKHUE COEIUHEHUs, 00pa30BaBIIMECs MPH CIIEKaHUH HMEIOT TeMIIeparypy
IUTABJICHUS BBIIIE TEMIIEPATyphl CIEKAaHWS, OJHAKO CMECh JBYXKAJBIMEBOTO CHJIUKATAa W
depputa Hatpus coctaBa 43% 2CaO - SiO2 + 57% NazxO - Fe20s3, temmeparypa IUIaBICHUS
oxono 1200°,. Ha3pIBaeTCs criek0OOpa3zOBaTEIeM.

(CnexooOpa3oBateneM Ha3bIBAETCS BEILIECTBO, TUIABSINASACSA MPU TeMIIepaType CleKaHuUs,
[IPY OXJIAXKICHUH CIIaMBAaeT HePACILIaBICHHBIC YaCTUIBl MEXaHUYECKH MTPOUHBIH CIICK).

[Ipu  TemmepaType cCHeKaHHsS CIEKOOOpa3oBaTelb PACIUIABISACTCS W IPOIHTHIBACT
OCTaJIbHYIO CIIEKOCTOMKYFO YaCTh IIUXTHI, COCTOSIIIYI0 B OCHOBHOM U3 aTFOMUHATA HATPHSL.

TexHOMHTHUS CTIEKAHUS.
[IpuHIMNUaTbHAS CXEMa I[EYHOM YCTAHOBKH JUIS CIICKAHUS TJIHMHO3EMOCOCPIKAIINX
HIUXT (pHC.2).

B dbimogyro 5

Tonnueo
mpyby 4 6 =
~
J ~ 44 g
k 7
Ha :f.:, Ha ebiwenayusarue
npuzomosneHue 70

wuxmsl

Pucynok 2 - Cxema Mme4HoO# yCTaHOBKH TS CIIEKAHHSI TIIMHO3EMCOIEPIKAIIUX [IHXT:
1 - wmemanka; 2- ckpyoOep; 3- siekTpoduibTp; 4- LUKIOHBI; 5- mysbmnoBas (opcyHka
(koBIIeBO# m03arop); 6- OapabaHHas MedYb; 7-XONOMMIBHUK, 8- OyHkep; 9- rpoxor; 10-
npobuika; 11- npuieBas kamepa

7 I J 2 J

T =11
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Pucynox 3 - bapaGannast neus:
1-6apaban; 2- 3yOuaTelii BeHell; 3- OaHmaxu; 4- 3arpy304Hasi TOJIOBKA; 5- OMIOPHBIC POJIMKH; 6-
dyHIaMeHT; 7-TOIUIMBHAS TOJIOBKA

Jlnsi ciekaHus MIUXTHI MPUMEHSIIOTCA TpyOdaThie (OapabaHHBIC) BpaIlarouiuecs IMeYu
(puc.3), aHaNOTMYHBIC TI€YaM KaJIBIUHALMH THIPOOKUCH aMOMHHUS (MHHOM 10 110M
JTUaMeTPOMSM JIT OOKCUTOBOM MMXTHI U 10 180M auameTpoM SM it HeeTMHOBOM IIMXTHI),
HAKJIOH MO Topu3oHTy 2-2,5°.

Js medell MCHoJb3yeTcss ra3000pa3HoOe, >KUIKOE, TBEPIOE IbUICYTOJbHOE TOILIUBO.
TBepioe NbUIeYroIbHOE TOIUIMBO COJEPKUT 3HAUYUTEIIBHOE KOJIMYECTBO 30J1bl, B COCTaB KOTOPOM
BXOJMT IJIMHO3€M, KPEMHE3eM U JIpyreé KOMIOHEHTHI, KOTOpble HEOOXOAUMO YUYMTHIBATh MpHU
pacueTe MIHXTHI.

[Teunoii 6apabaH Mo ATMHE COCTOUT U3 5-TH TEMIIEPATYPHBIX 30H.

[lepBas 30Ha — cymka. Haxoaurcest B BepxHel (X0JI0HON) yacTu OapabaHa, TeMIieparypa
muxth 0120 10 300°C. B 370i1 30HE ynaisieTcst U3 muxXThl Biara 10 6-10%.

Bropas 3oma— moporpes.Temmeparypa mmuxtel 300-800°C, mpomcxomut momHOE
yJlaJleHue BJIard U3 HMIUXTHI.

TpeThst 30Ha - KanpIuHauuUs (pasnoxkenue). Temmeparypa muxTsl ot 800 10 1000°C. B
9TOM 30HE NPOUCXOJUT MOJHOE PA3IOKEHUE H3BECTHAKA.

YeTepTas 30Ha — criekaHue. MmeeT HamBeIcIIyto Temmeparypy mmxtsl 1200-1250°C. B
9TOM 30HE 3aBepIlIaeTCs Mpoliece CrekaHus U NoiMHocThio pasnaraercss Na2COzs. 3oHa HaxoUTCs
B TIpeZieTiax OTHEBOTO (akena.

IIaTass 30Ha — oxnaxaeHue. PacronoxeHna B caMoi HYDKHEH yacTu neyHoro Oapabana, 3a
orHeBBIM (hakesIoM, TeMIepaTypa creka cHukaercs 10 1000- 1100°C.

bapaGannuble meun - OapabaH u3 JMCTOBOM cTainu TommuHOW 20-70MM, H3HYTpHU
dyTepoBaH OTHEYNMOPHEIM KHPIHMYOM, yroi HakiaoHa OapabGana 2-2,5°.CkopocTh BpameHus
Oapabana 1-206/MuH.

HopMmanbHbili cnek mpenacTaBisieT coOoi MaTepuan TEMHO-CEpOro IIBeTa, BEIWYMHA
Kycka 40-50mm.

[[TuxTa B meub nmocTynaer B BUAe Nyibibl (¢ conepxanuem 40-42% Bnaru), nosydyaeMoin
B pe3yJibTaTe MOKPOT0 MOMOJIA IIUXThI B IAPOBBIX MEJIbHHUIIAX BMECTE C 0OOPOTHBIM COJIOBBIM
pactBopoMm. [lomaua MOKpO# MIMXTHI B TeYb MCHONB3YIOT (opcyHKkH (puc.4), pacrbLIMBAOIINE
yJbITy.

®dopcyHka mpenacTaBisieT co00il TOPU3OHTAIBHYI0 METAJUIMUECKyl TpyOy, KoTopas
OKaHYMBAETCA TOJOBKOW C BHUHTOBBIM pacneuiuTesieM. K NpOoTHBONONOXHOMY KOHILY
NPUCOEAMHEH NUIAHT, MO0 KoTopoMmy moj AaBieHueM 10-12aTtm mopaercs Mokpas muxta. B
roJOBKEe (POPCYHKH CTpysS HIMXTHl HPUOOpETaeT BpaIlaTeNbHOE [BHKEHHE U PACHBUIACH,
BBITAJIKMBaeTcs U3 coruta (oTBepctue 7-10MM) Ha paccTostHUe 0K0JI0 10M.
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Pucynok 4 - [lynenoBast hopcyHka

[Tpon3BOIUTENBHOCTH €YU CIIEKAHUS OMPENEIOT (GaKTOPhI:

- TOJIIIIMHA CIIOSI MaTepHala B MeUH,

- yncao obopoToB O6apabana neuwn (1-206/MuH);

- BII&YKHOCTH IIMXTHI;

- XUMUYECKHI COCTaB IIUXTHI.

OTxojd1ue ra3ul

IIpu HOpMaTBHOI paboTe TeMIIepaTypa OTXOISIINX ra30B B 6opose meun180-200°C.

CocTaB razoB HOpMaabHO PAOOTAIOIICH TICYH:

- kosmuectBo CO u O2 He gomxHO npesbimaTh 0,4-0,6%

- CO2 momxHO OBITE B Tipesenax 25-27%.

I"a3pl, BeIXOAAIIME U3 MEYHU, COAEPKAT OONBIIOE KOJIWYECTBO MBLIH, JUISl YIIaBIUBaHUS
MBUTK Ta3bl MPOXOMAT Yepe3 YCTAHOBKY MBUICYJIABIMBAHMS. Y CTAHOBKA COCTOUT W3 IBUICBOMN
KaMephbl, IUKIOHOB, AJIEKTPOPUILTPOB U MOKPBIX CKpy0OepoB. IIbuib, ylnoBIEHHAS B MBLIEBBIX
KaMmepax, ITUKJIOHAaX, MIeKTPOoPHIbTpax, BO3BpAIIACTCs B 1Meub criekaHus. [Ibuth U3 ckpy0OepoB
B BUJIC IyJIbIIBI BO3BPAILIAETCS B OT/IEIICHUE MOArOTOBKU MUXTHI. [IbieBbIHOC U3 OapaOaHHBIX
neyeid cocrapisieT 30-40% oT Macchl CyXOM HIUXTHI.

Oxaaxnenue  cnekoB M3 meydoro  OapabaHa  cmek — cChIMaeTcs B
XOJIOMMITHHUK(O0apabaHHbI), MPOJBHUTascCh IO KOTOPOMY OH OXJIQXKIACTCS JIBIIKYIIEMCS

HaBCTpe‘Iy BOS,Z[YXOM n OpOIHeHI/IeM Hapy>KH0171 HOBerHOCTI/I XOJIOAUJIbBHHUKA BOI[OfI, 0 60-
70°C.

OxJnaXIeHHBIM CHEeK MoJaeTcs Ha JpOoOHIIKY, paOOTarollyl0 B 3aMKHYTOM IHKJIE C

rpoxoTtoM. Pa3mep crieka nmocie apo0iaeHus S-8mm.

BeluesiaunBanue cnexka

Jlns u3BJeYEeHUsl allOMUHAaTa HATPHUsl B PAacTBOP CHEK IMOJABEPraeTcs BhINIEIAYUBAHUIO,
BOJIOM, COZIOBBIM PacTBOPOM, CJIA0bIM aIFOMUHATHBIM PACTBOPOM.

I'maBHBIE COCTABIAIOIINE CIIEKA:

- amomunat Hatpus Naz2O -Al203

- peppur Hatpust Na20 - Fe203

- nBykanbIieBbiit cuukar 2Ca0 - SiO2

- tutanat Hatpusu canbis NazO ‘T102, CaO -TiO2

BaxkHoil XapakTepUCTUKON CHEKOB SIBISIETCS MOPUCTOCTh (OTHOLIEHHE oOObeMa Mop K
obmiemy o0beMy creka) u 1oikHa cocTaBiath 10-20%.

BelmenaunBanue BeieTcs B MOIOTPEThIX KapOOHATO-IIET0YHBIX PACTBOpAX.

IloBenenue crnexka nNpu BbILEJIAYUBAHUH.
Antomunam nampus BbICTpo pacTBOPSAETCS B TOpAYEH BOJE U pacTBOpax C MOHUKEHUEM

TEMITEPATYPHI PACTBOPHMOCTD CHHIKAETCS.

Naz20 -Al203 + 4H20 =2 NaAl (OH)4

Deppum nampusi TIpu CONPUKOCHOBEHUH C BOJON TMAPOIM3YETCSA, BBIIENSAA B 0CaI0K
OKHCh Kejie3a U 00pasys eKYIO MIeJI09b, KOTOpas MOBBIIIAET Ok PACTBOPA, MOBBIIIAs CTOHKOCTh
QIIOMHHATHBIX PACTBOPOB IMOCIIE BBIIIETAIIIMBAHS
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Naz20 - Fe203 + H20 = Fe203|+ 2 NaOH

IIpouecc TUAPOJIM3a MPOTEKAaeT MENJIEHHEE, 4YE€M pacTBOPEHUE AIIOMHUHATOB.
WHTEHCUBHOCTD Pa3NoKeHHs eppuTa HATPUS BO3PACTAET C MOBBIMIEHUEM TeMmepaTypsl. Iloxg
BIMSHUEM UUCTOW BOABI 3TOT MPOLECC IPOTEKAET HHTECHCUBHEE, YE€M I10f JEHCTBUEM
AITIOMHUHATHOT'O PacTBOpA.

Hsykanvyueswlti _cunuxkam B BoJe oOpa3yeT HEpacTBOPUMBIE COETUHEHUS
OJIHOKAJIbIIMEBBIA CUIIMKAT THAPOOKHUCH KaJIbLIUS:

2Ca0 - SiO2 +2 H20 = CaO - SiO2 - H20| + Ca(OH)2 |

Pasnaraercs B mieso4HbIX U KapOOHATHBIX PAacTBOpax C 0Opa3oBaHHEM PAcTBOPUMOTO
CHJINKATa HATPHSL:

2Ca0 - SiO2 +2 NaOH + H20 = 2Ca(OH)2 + NazSiOs

2Ca0 - SiO2 +2 Na2COs+ H20 = 2Ca COs + Naz SiOs +2 NaOH

OOpa3yromuiicss CUIMKaT HATpUsS U THAPOKCHU KalbIMs BCTYHAIOT BO B3aUMOJICHCTBUE
C QJIFIOMUHATOM HaTpHs, 00pa3ys manopactBopumbieruapoattomocuaukarei(I’ACH)

2Naz2SiOs +2 NaAl (OH)s = Na20 - Al203- 2Si02:2H20| +4NaOH
TpexkanblMEBBIMTUAPOATIOMUHAT

3Ca(OH):2 + 2NaAl (OH)4 = 3CaO - Al203- 6H20| +2NaOH
TpexKambLIUEBBIATUAPOAUTIOMOCUIIUKAT

3CaO0 - Al203- 6H20 + NazSiOs = 3Ca0 - Al203- SiO2: 4H20| +2NaOH + H20

Tumanam nampusi u kanvyus Na2O -T102,Ca0 -TiO2 mnpu BbllIeTauYMBaHUKA CIICKa HE
pacTBOpSETCS.

[lpu BBIIIETAYMBAHUU CIIEKa B PAcTBOpP IMEPEXOAUT TJIaBHBIM 00pa3oM alllOMHHAT
HatpusiNaAl (OH)s. Hapsoy ¢ HHM pacTBOpsieTCs M HEKOTOPOE KOJIMYECTBO KpeMHe3eMa,
UCTOYHHUKOM ero ciyxutT cuimkar Harpus NaxO- SiO2. B pactBope MOSIBISETCS HEKOTOPOE
KOJIMYECTBO CBOOOIHOM MIETIOYH, KOTOPAst MOTyYaeTcsl OT TUAPOTU3a peppruTa HaTPHsL.

[locne BbIMIETauYMBaHMS CIEKA OCTAETCS TBEPABIM HEPACTBOPUMBIM OCTAaTOK- KPAaCHBIN
1aM, KOTOPbIA cocTOUT u3 KomrnoHeHToB: 2Ca0 - SiO2, Na20 -Al203 -2Si02 - 2H20, CaCOs,
Fe203, Na20 ‘T102, CaO -TiOz2, 3CaO0 - Al203: 6H20,3Ca0 - Al203- SiO2: 4H20

Ha BrimennaunBanue crexa BIUSIOT (PaKTOPHI:

- TOHMHA [I0MOJIa,;

- KOHIEHTpALUs COAOBBIX PaCTBOPOB NPUMECHACMBIX IIPH BBINICIIAYNBAHNH,
- KayCTHYCCKOC OTHOILICHHUEC IT0JIY4aCMbIX aJIFlOMHHATHBIX paCTBOPOB;
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- TEeMIIEparTypa;
- BpeMs BBIILEIA4YNBAHNSA;
- THII aNIapaTypsl.

TexHo/10THS BbILIEJAYHBAHUS CIIEKA.

B 3aBojicKHX YCIIOBHSIX BBILIETaYNBAHIE MOKHO ITPOBOIUTH:
- IepeMeIINBaHUEM ITYJIBIIHI,

- T PY3MOHHBIM METOJIOM WJIN TPOTOYHBIM;

- B TpyOUaThIX BBIIIEIAYHBATEIAX.

Buiwenauusanue nepemewusanuem 310 Haubosee cTapblii cnocod. OH HCHOIb3yeTCs

JUTSL BBINICTIAYMBAHUS CIIEKOB, TaK W JIJIsl BBINICIIAYMBAHUS THUAPAPTUIUTOBBIX OOKCHTOB TpU
atMochepHOM naBieHHU. B kadecTBe OCHOBHOTO ammapaTta MCIOJIb3yeTCs Yaj] ¢ MPOIeuIepHON
Melankou, nenaroiiei 80-100 00/MuH.

B yan momaercs pa3MOJIOTHI B MEJIBHHIIC CIEK W IPOMBIBHBIC BOJbLI OT ITPOMBIBKU
KpacHOro IIJIaka, CMEIIAHHBIE C HEKOTOPHIM KOJMYECTBOM COJIOBOTO pacTBopa Juisi Oojiee
MOJTHOTO M3BJICYCHHUsT TiMHO3eMa. CBoOOmHAs enkas ImENodb, Ui TOJMYYCHHS CTOMKHUX
QTIOMUHATHBIX ~ PAaCTBOPOB, O0Opa3yeTcs TPH BHIINICTAYMBAHWM TPH  B3aWMOJCHCTBUU
JBYKAITBIIMEBOTO CHITMKATA C COJIOH IO PEeaKIIHH:

2Ca0 - SiO2 +2 Na2COs3 + H20 = 2CaCO3 + NazSiOs + 2NaOH

Ho riaBHBIM 00pa3oM 11iesioub 00pa3yercst OT FHApon3a peppruTa HATPHUS:
Na20 - Fe203 + H20 = Fe203 + 2 NaOH

BhlenaunBanyue BeldyT Hpu Temmepartype pactBopa 75-80°C, HempepwiBHO B uyaHax
PacCIOJIOKEHHBIX KACKaHO, ITOCIEI0BATEIbHO OJIUH 3a IPYTUM.

MonoThIi cieK MOAAETCS B YaH CBEPXY LIHEKOBBIM muTatesneM. [lynsna u3 mociaenHero
YyaHa UJET Ha CTYIIEHHUE U IPOMBIBKY B CUCTEMY CTYCTUTENEH.

Kpenkuii anoMHHATHBIN pacTBOp IOCJIE CTYIIEHHs MOCTyHaeT Ha OOECKpeMHMBAaHME,
KpPAaCHBI IIJIaM MPOMAS P MPOMBIBATENICH HAIPABIISIETCS B OTBaJ. B XBOCTOBOM IIPOMBIBATEIb
KpacHOro Iuiama IOCTYNAeT ropsdas BOJAA, K IPOMBIBHBIM BOAAM, BBIXOIAIIMM W3 BTOPOTO
poOMBIBaTeNs, [JO0AaBIAIOT COJOBBIM pAacTBOp, M TOJIYYEHHYIO CMECh HANpaBIsAIOT Ha
BBIILIEJIAYNBAHNE HOBOW MTOPLIUY CIIEKA.

BeimenaunBanue cneka NEPEMEIIMBAHUEM MOXHO IPOU3BOJIUTH B  IAPOBBIX
MEJbHUIIAX, a CTYIIEHHE MPOBOAUTH B (PUIBTpax- CTyCTUTENSIX, COUYETaroIue (GUIbTPALUI0 U
O0OBIKHOBEHHOE YTUIOTHEHHE.

Buuwenauusanue ougdysuonnviv memoodom. Ipuntun nuddy3noHHOTO METOIa COCTOUT
B MIPOCAYMBAHUU PACTBOPHUTENS Yepe3 CIo NMpoOJeHHOTo creka. PacTBopuTesb, moaaBaeMbli

[OJ HEKOTOPBIM JIaBJICHHEM, OMBIBA€T YACTHIBI crekan AUGpPyHAUpYsS BHYTPU HHX,
BBIIIENIAYMBACT aTIOMUHAT HaTpus. IIpu 3TOM MeToze BhIIeNaunBaHUS MOXKET OBITh MPUMEHEH
KpynHbIi  Matepuan (5-8mm), oOnamarommii  goctaToyHod mopuctocthio  (40-45%), HO
coJiepKalii BO3MOXHO MEHbIIIee KOJMYECTBO MbUIM BO H30€XKaHUE 3alOHEHHs TOp U
KaHAJIBIIEB B YACTHIIAX CIIEKa.
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Anmapar U1 BBIDICNIQYMBAaHUS  CIIEKa  TPOTOYHBIM ~ METOAOM  Ha3bIBaeTCs
muddysop(puc.5). Ipencrasnser co0oil MUIHMHIPHUSCKUAN JKETE3HBI pe3epByap C BEPXHUM
JTHUIIEM KOHUYECKOU (hOPMBI.

B HmxHEW 4acTu UMeeTCs JIO)KHOE OTKUAHOE JTHO, Yepe3 KOTOPOE BBITPY)KACTCS IILIAM.
PactBOop momaercst uepe3 maTpyOOK, pacloIOKEHHBIH B HIDKHEM THHILNE, @ BBIXOJUT Yepes
natpyOoK B ropsioBuHe BepxHero jauuma. Juddy3opsl coequHeHbl TpyOaMu MOCIeI0BaTEIBHO B
3aMKHYTYIO OaTapero.

B mepsriii (xBocTOBOM) nuddy30p Moaar0T BOAY WM CIaOBIA PacTBOP COJIBI, MPOMASL
BCIO OaTapero, NpeBpamacTcs B KPEMKUH aIFOMUHATHBIA PAacTBOP M BBIXOJUT W3 TOJIOBHOTO
muddyszopa. Hanbonee MoTHO BBIMIEIOUYEHHBIH CHEK HAXOIUTCS B XBOCTOBOM nud¢ysope, a
CBEXKUI B TOJIOBHOM.

I

Pucynoxk 5 - luddyzop A BhileTaunBaHus CIIeKa:
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1-xopnyc; 2- 3arpy304HbBId JIOK; 3- pa3rpy304YHBIN JIOK; 4 - KPBIIIKA 3arpy304HOTO JIIOKa;5-
KpBILLIKA pa3rpy304HOrO JIIOKa; 6- TUAPAaBIMYECKOE MPM)KMMHOE YCTPOWCTBO; 7- pEILIETKa
OTKHUJHOM KPBIIIKY; 8-pe3nHOBast IPOKIIAIKA.

Juddy30p ¢ BBHIIEIOYCHHBIM CIIEKOM TEPHOANYECKH OTKIIOYAIOT, a B APYrOM KOHIIE
OaTtaper BMECTO HEro BKJIIOYAOT AU(PQY30p CO CBEKEM CIEKOM. 3a MEepHoJl MOJIHOro 000poTa
(mmkia) kaxapid qudy3op ObIBaeT OAMH pa3 TOJIOBHBIM.

OO6wruno B Oarapee u3 aBeHaauatu AUd(y30poB AEBATH HAXOIATCA B pabOTe, OJUH IO
3arpy3Koi, OJJUH MO/J] BBIFPY3KOH U OJIUH B 3amace JIs IEpUOUYECKOr0 OCMOTpa U PEMOHTA.

Kaxnapiii nuddy3op umeeT Tpu BEeHTHIISI: ISl TTOIBOAA BOJBI, JUIS TIEpeadn pacTBOpa B
cnenyromuii nuddy3op, s nepeaadn pacTBopa B COOpHBINA Oax.

[Tpu Takoit cxeme BBIIETAYMBAHMSI CIIEKA JOMOJHUTEIIbHAS TIPOMBIBKA KPACHOTO ILIaMa
HE HYXXHA.

[Monyuennsiit kpenkuit pactBop ( 280r/n  Al203 u 238r/n1 Na2O, ax=1,4) B ocBeT/ieHHH
HE HYXJaeTcs, T.K. CJIOW CIeKa SBIAETCS CBOEro poaa (uiIbTPOM; MPUCYTCTBYIOIIAS B HEM
B3BECH IIIJJaMa HEBEJIMKA U 0CAXk1aeTcsl MpU 00eCKpPEMHUBAHUY.

Temneparypa BOABI, IIOCTyHarwoIlas B XBOCTOBOH  auddy3op, 95°C. Peaknus
pPacCTBOpEHUS ATFOMHHATA HATPHSI SK30TepMUIECKas, BO M30eKaHUE TIeperpeBa pacTBop 1o MyTu
ot oaHOTO AU dy30pa K APyromy IpoXOoIUT Yepe3 XOJIOHIbLHUK.

TemmepaTypa KpenKkoro allOMHHATHOTO PacTBOPa MPH BBIXOJIE U3 ToJI0BHOrO nuddy3opa
100-105°C, 06mas mpoaOKHTENFHOCTh BRIENaYnBanus crieka 200muH, n3piedenne Al203 u
Na20 — 90%.

Bbarapero u3 10-12 nuddy30poB co crnoxxHOIl KOMMYHUKALIUEH MOKHO 3aMEHHUTHh OJHUM
muddy30poM ¢ HenmpepbIBHOW 3arpy3koil crieka (CBepXy) M pa3rpy3koil muiama (CHH3Y), C
HENpPEepPBHIBHON MOAauell BOABI IS BBHINIETAUYMBAaHUA (CHM3Y) W CIUBa KOHIIEHTPHPOBAHHOTO
ATIOMUHATHOTO pacTBOpa (CBepxy) puc.6.
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Pucynok 6 - [IpuHiunuanbHas cxemMa BEpTUKaIbHOTOBbIILIEIaunBaATES:
1 - kopmyc; 2- CEKTOPHBIN pa3rpyxkaTelberieka; 3- OyHKep crieka; 4- muoep

Ilpomounvlii nepronayuoHHblligbluleIauueamens jaeHmouynoeo muna (puc.7) On
no3BosisieT MoBbICHTh H3BieueHHe Al2O3 u NaxOus cneka u JAOCTUTHYTH BBICOKOM

MMPONU3BOAUTCIILHOCTH.
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Pucynok 7 - Cxema JIeHTOYHOTOIIEPKOJISIIIMOHHOT OBBIIIICTIauNBATEIIS:
1 - Oynkep mia creka; 2- muaTarens ; 3- mepkoysiTop;4- Bair;, 5- nenb; C- cnek; KP —
kpenkuii pactBop; BII- Bogma mmamosas; II-1, II-ILII-IlI- mepBas, BTOpas,TpeThs
npomBobr; - mutam

IlepkOnIAMOHHBIN anmapaT COCTOUT U3 LIEMHOIO TPAHCIOPTEPAS C YCTAaHOBIECHHBIMHU Ha
HEeM KoHTeiHepamu (mepkoisitop)3. Kouteitnep paszenen MEeperopojikaMu  Ha psfl
BEPTHUKAJIBbHBIX OTCEKOB. B orcexax Ha pacctosHuu 200-250MM OT AHHMINA YKpEIUIEHA CheMHas
HIeJIEBUIHAS CETKA C pa3Mepamu 1ienu 3MM. B moaceTouHoM mpocTpaHCTBE OTCEKH KOHTEHHepa
COOO0IIAI0TCA U UMEIOT BBIXOJ JUISl pacTBOpa.

3arpy3ka Ipo0JIeHOTO clieKa B KOHTEHHepa OCYIIECTBIISECTCS CEKIIMOHHBIMU MUTATEISIMU
2 u3 Oynkepa 1. Cnoii cmneka Im. CkopocTh KoHTeWHepa nocturaetr 10 0,22M/MuH.
[IpousBonurensHoCTh gocturaet 10 100T B vac.

PacTBOpbI B IEPKOIATOPHI MOJAIOTCSA HAcOCaMM IO cucTreMe TpyOonpoBoJIOB. Ammapar
pa3out Ha 8-9 30H. B mepByro OT pa3rpy304HOro KOHIIA armapara 30Hy MOAAeTCs ropsvast BOAa,
a W3 IOCJIEHEN, TOJIOBHOM 30HBI BBIXOJUT PAacTBOp ajJlOMUHATa HaTpus. Pasrpyxaercs muiam
IIPU OIIPOKHIBIBAHUH KOHTEHHEpa B MOMEHT Mepexojia ero ¢ paboyeil BeTBU Ha XojocTywo. s
MIPOMBIBKM CETKHU MOCJE pa3rpy3Ku KOHTEHHepa 0] anmapar NoJaeTcs BoAa MojA JaBjIeHUEM 8-
12ar™m. Ilpoiins yepe3 ClIof BBIMIETOYSHHOTO CIIeKa, CJIa0bli aJIOMHUHATHBIA PAacTBOpP HACOCAMH
MIOJIaeTCs B CJIEAYIOIIYIO 30HY U T.J. B IpearonoBHyto 30Hy BBOJUTCS COAOLIEIIOUHOM pacTBop,
JUISL TIOJTY4E€HHS HY’)KHOTO KayCTUYECKOTO MOYJIS.

[IpomBITHIN 1UTaM K3 NPUSMKA [IEPEKAYNBACTCS HA [IJIaAMOBOE I10JIE.

OaHMM M3 OCHOBHBIX YCJIOBHIM HOPMaJIbHOM pabOThI MEPKOJSLMOHHOTOBBIIIEIaunBATENS
ABIIIETCS. PAaBHOMEPHOE paclpeiielieHue cleKa [0 BbICOTE 3all0JIHEHUsS KOHTeWHepa H
PaBHOMEpHBIM TpaHylIOMETpUYECKUH cocTaB creka. Hamuume wmenkod ¢pakuuum B crHeke
IIPEMSATCTBYET PABHOMEPHOMY IIPOXOXACHHUIO PACTBOpA 110 CEUYEHUIO BbIIIEIaYUBATEIS.

Tpyouamoeie svuyenrauusamenu (puc.8, 9) B HHX OCYIIECTBISIETCS HENPEPHIBHOE
BBIILIEIAYMBAHNE KYCKOBOrocneka. [IpuHiun 1eicTBus NIpOTUBOTOYHBIN.

Pucynok 8 - TpyOuartslii BbllieIadnBaTeNb
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ArnmapaT mpeacTaBiseT Bpamaronmiics 6apadan amuHHON 10 60M, nuamerpom 3-5M,
yIJI0M HakJIoHa 5% 1o OTHOIIEHHIO K JuynHe. CreK MepeMeIiaeTcsi CHU3y BBepX, a 00OPOTHBHIH
pacTBOP U BOJA MOCTYMAIOT B CPEHIOIO U BEPXHIOIO yacTH OapabaHa,cTeKas BHU3.

Cnex 7 4 /2\ 47 % 5 -~ '%—]/5
i) B2 e
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Pucynok 9 - TpyOuartslii BblllleIauMBaTENb:
1 - Bpamaromuiics 6apabaH; 2- BUHTOBas CIIUPaJb; 3- CIEKOBas TeUKa; 4- 3arpy304yHasi TOJIOBKa;
5-KOJIBIIEBOM MOJIOYHBINA 37eBaTOp; 6- 3yOuaToe Koseco; 7- KoBII, 8- menbHUIAa; PO- pacTBOp
obopotHbIii; BI'- Boga ropsigas.

Hagctpeuy crieky ABIKETCSI OOOPOTHBIN PacTBOp, BBIIMIETAYMBAs M3 CIIEKa aJIOMHHAT
HaTpUs, a BOJIa IPOMBIBAET 11JIaM, BBIFPYKaeMbIi 4epe3 BEPXHIOIO YaCTh BBILLEIAYNBATENSL.

Criek, a 3aTeM LUIaM MEpPEeMEIAIOTCs U3 HMKHEW 4acTu TpyOuyaToro BbIILIETAUYMUBATENS B
BEPXHIOIO CIUpaib, NPUBAPEHHYIO K BHYTPEHHEH MOBEpXHOCTU OapabaHa, MpU MEIJIEHHOM
BpallleHUU BbIIIEIayuBares. B BUTKax crnupanu NpeaycCMOTPEHbl MPOpe3u i MepeTeKaHus
pactBopa, auddyHAUpYOIIEro uepe3 BClo Tonmly crneka. K Hemocratkam TpyOdaThix
BBIILIEIAUYNBATEIEH OTHOCUTCS COAEPKAHUE 3HAYUTEIBHOIO KOJIMYECTBA B3BELICHHBIX TBEPJBIX
YacTUI[ B CJIMBE QJIIOMMHAaTHOIO pacTBOpa, TaKoW pacTBOp HEOOXOAMMO TOJBEprarb
¢unbTpanuu. B cuny aToro, cnek JOMKEH coiep KaTh MUHUMYM TOHKOM (ppakiiuu.

OO0eckpeMHMBaHUE AJTIOMHHATHBIX PACTBOPOB
Cvwnocms _obeckpemnusanus. B pe3ynbrare 3TOH onepaluyu U3 KOHUEHTPUPOBAHHOIO

IIOMHUHATHOT'O pacTBOpa yAainseTcs OoJblias yacTh KpeMHe3eMa, Mepelle/ero B pacTBOp MNpu
BBILIEJIAYMBAHUHU. AJIIOMUHATHBIA PacTBOp,HANpaBisgeMblii Ha KapOOHM3ALMIONIA IMOTyYEHUS
BBICOKOKAa4eCTBEHHOTO TJIMHO3EMa, JIOJDKeH UMeTh kpeMHeBoe otHoteHue (B= Al2Os/ SiO2) He
Huxe 1000.

AJFOMMHATHBIN PacTBOP ITOCIIE BBIIIEIAYNBAHUS 3HAYUTEIBHO 3arpsi3HEH KPEMHE3EMOM
¢ kounenrpamuenn 80-150r/mAl203 umeer Hu3Kuil KpemHHEBBIH Moayiab 20-50, dto He
MO3BOJISIET TOMYYHUTh TPEOYEMBIH TI0 XUMUYIECKOMY COCTABY TITHHO3EM.

OOeckpeMHUBaHUE 3aKIIOYAeTCS B CBS3BIBAHUM PACTBOPEHHOTO B AIIFOMHHATHOM
pacTBOpe KpeMHe3eMa B HEPACTBOPUMbBIE COECMHEHUS U UX OCaXAeHue. JJOCTUTHYTh 3TO MOXKHO
JBYMSI ITyTSIMH:

IepBbIif — MPOAOIKUTENFHOE HarpEeBaHHE AIFOMUHATHOTO PacTBOPa, CIIOCOOCTBYIOMIETO
pocty kpuctaioB ruapoamoMocuiankara Harpus (Na2O  -Al2Os  -2Si02 - 2H:20),
obpasyromierocss npu B3aumojeicTBiu NaxSiOsz u NaAl(OH)s. OOpasyroluecss KpHCTaLIbI
TUIPOATTIOMOCHIIMKATa HATPUSI ¢ TEYEHHEM BPEMEHHU BBINAAAIOT B ocajoK(Oenblil mam). OToT
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MPOLECC YCKOPSIETCSI B MPHUCYTCTBMU HEKOTOPOro KojimuecTtBa kKpacHoro nuiama wim ['ACH,
YaCTHI[bl KOTOPOTO CIYXKAT LIEHTPAMU KPUCTAJUIM3ALUN THAPOATIOMOCUINKATA HATPHSI.

Bropoii— HarpeBanue agOMHHATHOTO pPAacTBOpa BMecCTe ¢ wu3BecThlo. OOpasyercs
MaJIopacTBOPUMBIi ruapoanomocuiukat kaibius (3Ca0 - Al203- SiO2- 4H20),Bbinagaromniuii B
0CaJIOK, M 00pa3yeTcsl TaK Ha3bIBAEMBIi O€NbIi IIIaM.

Texnonocus obeckpemnusanus. OOeCKpeMHUBAaHHE BeAyT B JBe craguu. Ha mepBoi

cTaauu OOECKpeMHHBaHHE BeAyT B OaTapee MOCIeI0BaTeIbHO COEIMHEHHBIX AaBTOKJIABOB,
CHA0>KEHHBIX MAPOBBIMH 3MEEBHKAMHU M MelIaJkaMu npu temmeparype >140°C. TIpouecc BemyT
HernpepblBHO 34ac. be3 nobaBku m3Bectu npu 3,2-3,5atMm. B kadecTBe 3aTpaBKH HCIOIB3YETCS
kpacHslii nutam win I'’ACH.

[Tonyuyennsiii pactBop umeeT KpemHHeBbli Moayiab 300-400. Ha mnepBoit cragum
KpeMHe3eM otaeisiercs B Buje ruapoantomocmiinkara (TACH) NazO + Al203- 2Si02:2H20.

Jlnst monmyueHust pactBopa ¢ kpemHeBbIM monyiem 1000 cayxuT BTopas craaus, B
pacTBOp BBOJUTCS U3BECTh, OOpa3yeTcss MajloOpacTBOPUMBIA  THIPOATIOMOCUIIMKAT KalbIUs
(3Ca0O -Al:03 -SiO2 - 4H20), BbIIAAAOLIM B 0CAAOK, BTOpas CTaius MPOU3BOAMUTCSA B
Melankax npu Temmnepatype ~100°C B Teuenne 1-3uac.

B mutame mociie BTOpoii craauu obeckpeMHHBaHUS comaepkutcs a0 26% Al2O0s. s
yMmeHbIeHus coaepkanus Al2O3 B miame ucmonb3yercs cogoBas oopadotka. [Ipu 3ToM okcus
ATIOMUHMS U3 IIIaMa MEPEXO0JIUT B PACTBOP, OAHOBPEMEHHO MPOUCXOAUT KayCTHU(UKAIIUS COJIBI.

3CaO -Al203-SiO2 - 4H20 + 3Na2C0Os3 +2H20 =3 CaCOs+ Na:SiOs + 2NaAl (OH)s+
2NaOH

[TonydeHHBIN pacTBOp HMCHOJIB3YeTCS AJS BHIIIETAYMBAHUS CIIEKA, a IIJIaM COJep KaIuil
1m0 85% CaCOs, uaer B OTAeleHWE NPUTOTOBJICHHS IIUXTHl WM Ha BTOPYIO CTaIUIO
00eCKpPEMHHUBAHMsI BMECTO U3BECTH...

KapOonun3anus aJloMMHATHBIX PAaCTBOPOB

KapOoHnuzanuus 3T0 OJUH U3 METOJOB Pa3l0oKEHHUs aJIOMHHATHOTO PacTBOpa C ILEJIbIO
BbIJIETICHUS TUAPOOKHUCH amoMuHMs. [Tpu kapOoHU3anuu noiayvyaercs THIPOOKUCH AIFOMUHUS U
pacTBOp CObI, KOTOPBIN MCIONB3YyeTCsS Kak 00OPOTHBIM pacTBOP.

[Ipn kapOoHM3aMM ANTIOMUHATHBI pacTBOp 00padaThIBalOT YIJIEKUCIOTOM (0OBIUHO
TomouHble Ta3, comepxanie CO2, ras3pl neuei cnekanus, cogepkaiue 12-14% COyz). Iporecc
IPOTEKAET B JIBE CTAIHH.

IlepBass craguss — HeWTpanM3alMs HPUCYTCTBYIOLIEH B pacTBOpe CBOOOAHOM eakon
HIEJIOYN C 00pa30BaHUEM COJIbI

2NaOH + CO2 = Na2COs3 + H20

Bropas cragus- BeieneHrne THIPOOKHUCH ATFOMUHHUS 32 CUET Pa3NIOKEHHUs aTFOMUHATHOTO
pacTBopa Oaroaapsi pe3KoMy CHIDKEHHIO €T0 KayCTHYECKOTO0 OTHOLICHHS
NaAl(OH)« AI(OH)s + NaOH

OOpasyromasicss  eakas MIENOYb Cpa3y CBs3bIBaeTC B COAY C IOCTYMAromei
YIIIEKUCIIOTOM, U CO3/1at0TCSl YCIIOBUS AJIs JaJIbHEHIIIETr0 pa3ioKeHUsl AIFOMUHATHOTO pacTBOPA.

Ponp yrnekucioTsl 3akio4aeTcsl B HeMTpanu3aluy €KO! 1IeJI0Ur U CO3aHus YCIOBH,
JUTSI pa3JIoKEeHUs allFOMMHATHOTO pacTBOpa.

Brusanue paznuunvix d)aKl’VLODOB Ha Kap60Hu3auuf0
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Ha xapOoHM3amuio amOMHUHATHBIX PacTBOpPOB, T.€. Ha TEUYEHHWE CAMOTO MpoIecca H
[JIaBHBIM 00pa30MHa KayeCcTBO I'HApaTa OKUCH aTIOMUHUS BIUSAIOT (DaKTOPBI:

- TeMIIepaTypHbIE YCIOBUS,

- IepeMellnBaHue;

- IPOAOJDKUTENBFHOCTH (CKOPOCTh KapOOHM3aIUN );

- CTeTeHb (r1yOnHa) pa3ioKEeHUs pPacTBOpA.

B mpoMBINUIEHHBIX YCIOBUSAX OTH (HaKTOPBl JOJDKHBI COUYETAThCS TaK, YTOOBI
MOJIYYEHHBIH THIpAT OKUCH aJTIOMUHUS COJEpKal MUHUMYM IIpUMeceld KpeMHe3eMa U IIeIouH,
a KPYITHOCTh KPUCTAJUIOB €T0 ObLJIa TAKOW, YTOOBI THIPATHAS ITyJIbIIa XOPOIIO (PUIBTPOBAIACH.

TemnepaTypHble yCJa10BHS BIUSIOT Ha (PU3HUECKHE CBOMCTBA BBIIEISEMON THAPOOKHUCH.
Kap6ormsaruio BexyT npu 80-90°C.

C moHmXeHueM TemIepaTypbl BO3PACTACT KOJUYECTBO MENKHX (Ppakuuil THAPOOKUCH.
HeoOxonnmas Temneparypa 10CTUTaeTCs:

- XOpoIlel TeIon30JIsAuel anmnapaTypsl (kapOOHH3aTOPOB);

- TEIJIOM, BHOCUMBIM C Tra3amH.

Conep:xanue CO2 B OUHIIIEHHBIX TOMOYHBIX Ta3ax kosebaercs 12-14%. Yem Bbimie ux
KOHIICHTpAIlKs, TEM HIDKE MX PACcXO0J, MEHBIIE TEePSAETCs TeIula C OTXOJSAIIMMHU Ta3aMH, BBIIIE
MPOU3BOJUTENILHOCTh KapOoHM3aTopa. B CBsA3M C yMeHbIIEHHMEM AHCIIEPCHOTO COCTaBa
TUAPOKCHIA B KOHIIE MTpOLiecca CKOPOCTh ra3alluu K KOHILy Ipoliecca JT0JIHa ObITh CHUXKeHa. B
MPOMBINIJICHHBIX YCIOBUSAX MPOJAOJKUTEIBHOCTh KapOOHU3auu 6-8uac.

IlepememmBanne  pacTBOPOB IPH KAapOOHHW3AIMK CYIIECTBEHHO BIHMSET HA POCT
KPUCTAIIJIOB U COJIEpKAHUE IIEIOYH B THAPOOKHCH.

MexaHH4ecKkoe MepeMelnBaHiue CIOCOOCTBYET pOCTY KPHUCTAUIOB THAPOOKUCH U
YBEJIMYUBACT CKOPOCTH PA3NI0KEHUS aTIOMUHATHBIX PaCTBOPOB, BHIPABHMBAS KOHIIEHTPAILIMIO 11O
BCEH Macce pacTBOpa, U CHUKAET CO/IEP KAHUE LIEJIOUU B THIPOOKUCH.

IIpogonxuTe bHOCTH (CKOPOCTb) KApOOHM3AalMM 3aBUCUT OT MHTEHCHUBHOCTH
nporyckanus (6apOOTHPOBaHNS) YIICKUCIOTHI U €€ COJepKaHue B MPUMEHICMBIX Ta3ax. [Ipu
0OJBIION WHTEHCHUBHOCTU TMPOMYCKAHUSI Ta30B U BBICOKOM COJIEPKaHUU B HUX YTIIEKHCIOTHI
aIIOMUHAaTHBIE PAcTBOPHI pasziararorca ckopee. OpHako, MPH 3TOM,BBINAAAIONIAs B OCATOK
THUAPOOKHUCH COJAEPKUT OOJbIIe IMIeNOoYd, T.K. O0Opa3yroTCs MENKOIMCIEPCHBIE KPUCTAILIBI
TUIAPOOKHUCH.

CreneHb pa3JioikeHHs ATIOMHUHATHOTO pacTBopa (TiyOnHa KapOOHU3allMK) BIMSIET Kak
Ha (U3MUYECKHE CBOMCTBA OCAJKa THAPOOKHCH AIOMMHHMS, TaK M Ha COJEp>KaHUE IpHUMECEH,
HIEJI0YM U KpEMHE3EMa.

[Ipu xapOoHu3anuu 0e3 3aTpaBKU B HAYaJbHBIM MEPHOJ BbINAJAET TOHKOAUCIEPCHBIN
THAPOKCUA. 3aTeM UIEeT BBbIIEJICHHE YHUCTOTO W KPYMHO3EpHUCTOro TuIpokcuna. Ha
3aKJIIOYUTEIbHON CTAJIMU Mpollecca BHOBb UJAET BbIAEIEHUE TOHKOANUCIIEPCHOTO THAPOKCHIA C
yBeJIMUYCHHBIM cojiepxkanuem SiO2.

Jlia yBenMYeHHs KauecTBa TMApPOKCUIIa Ha TIEPBOM 3Tare JOCTUTrAeTCs UCIOIb30BaHUEM
3arpaBku. J[ns yBenMueHUs KadecTBa THAPOKCHIIA HA 3aKIIOYUTEIILHOM JTare HeoOXOIUMO
YBEJIMYUTH CTETIEHb 00ECKPEMHUBAHUSI WJIM BECTH HETIOJIIHYIO KapOOHHU3ALHIO.

Texnonozcua xapoonusayuu. JInsg KapOOHHM3AIMU HCIIONB3YIOTCS KapOOHM3ATOPHI C
MEXaHHYECKUM TIEPEeMEITUBAHUEM HITH a3pOJIN()THBIM ITePEMEITNBAHUEM.

Kap6oHn3aropsl ¢ MExaHMYECKHUM nepeMernnpanuem (puc.10)

KapOoHu3ainuio aqoMHUHATHBIX PACTBOPOB MPOM3BOIAT B KapOOHHM3ATOpaxX- JKEJIE3HBIX
WIMHAPHYECKUX YaHaX, CHAOKEHHBIX MEXaHWYeCKMMH (IeMHbIMU) MemnankamMu. IlemHas
MeIllaJIKa BpamaeTcs co CKOpOCThio 800/MHH.
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Pucynok 10 - KapOoHuzatopsi:
a - ¢ MEXaHWYECKUM IMepEeMENINBaHNEM; O- C BEpXHUM IOJIBOJIOM Ta3a.

Huamerp kapOonmsaropa 4,7-6,0m, BeicoTa 8,0M. [IJIsi yMEHBIICHUS TEIUIOBBIX TOTEPb,
CHApYXH MOKPHIT TEIJIOBOK m3ossiueil Tommuuoi 100mM. B 60k0Boil yacTu cBepXy umeeTcs
OTBEpPCTHE, JJI 3all0JIHEHUS aFOMUHATHBIM PacTBOpoM. B nHMILE mpeaycMOTpeHO OTBepcTHE
JUTSL yAQJIeHUs! THAPATHON MYJIbIBL, @ HA BbICOTE 1,3M OT IHUIIA- OTBEPCTUE AJIS CIMBA COJOBOTO
pactBopa. Ilo okpyxHOCTH KapOOHHM3aTOpa Yy JHMILA PACIOJIOKEHBI OTBEPCTUS, K KOTOPBIM
MOJICOeIMHEHBI TPYOBI I MO/IBOJIA MIEYHBIX Ta30B(0apOboTepsl).

[Tpu nepronmveckoii kKapoHNU3auH (IUKIAMHA) BBITIOTHSIOTCS OTIEPAIIHH:

- HalloJIHeHHE KapOOHU3aTOopa AIFOMHUHATHBIM PACTBOPOM,;

- MPOYBKa Yepe3 pacTBOP TOMOYHBIX Ta30B, coaepxammmx COy;

- IepeMeIIMBaHUs PACTBOPA C 0CAIKOM (BBIKpYYHBAHHUE);

- OTCTaMBaHME OCaJIKa TUAPOOKHUCH aTIOMUHUS,

- CJIUB COJIOBOT'O MaTOYHOT'O PacTBOPA,;

- BBITPY3Ka THAPATHON ITYJIBITBI.

ITeunsie ra3sl, copepxkamue 10-14% CO2 nepen kapOoHHM3aLKEH OXJIAKIAIOT U OUUILAIOT
OT B3BEUICHHBIX IBUIEBBIX YACTHUI[ B CKpyOOepax, opomaembix Bomoi. OUuIieHHbIE Ta3bl IpU
temmneparype 30-37°C, ¢ comepxkanue meimm 0,02-0,04r/M° mocTymaloT B Typ6OrasomyBKH,
KOTOpbIE HArHETalT Ta3bl B KapOoHU3aTopsl moj nasieHueM 0,6-0,7atm ( Temmeparypa ra3os
100-150°C).

[IpakTuka kapOOHM3AIMK ATIOMHHATHBIX pacTBOpoB. KapOoHuzatop depe3 BepxHeEe
OTBEPCTHE JI0 BBICOTHI 5M OT JHHUINA 3alOJHSIOT ATOMUHATHBIM PAacTBOPOM, M3 OTACIICHUS
BHIIIENAYMBAHKUSA TIpH Temmeparype 73-75°C, mpu KkapOOHM3AaIMM TeMIlepaTypa pacTBOpa
nosemmaercs 10 80°C ot Teruia razos.

[Tocne 3anonHEHNsT KapOOHU3ATOPa Yepe3 TOJIY PacTBOPA MPOIYBAIOT ra3 B TeUEHHE 6-
84ac, MPOJOKUTENHHOCTh TMPOIYBKM 3aBUCUT OT conepxkanus COz B TMEYHBIX Tazax, IS
obecrieueHnss HopMasbHOTO TIporiecca koHIeHTpamuss CO2 ne Hmwke 12-13%. [Ma3 nmpomyckarot
710 Tex mop, nmoka conepxanue Na2Ok B pactBope He gocturHer 1,5-2,01/1, 3TO COOTBETCTBYET
pasiiokeHuio pactBopa Ha 97% win ocrarouHomy coaepxanuto2-3r/m Al203. Kapbonusariuro
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JI0 TIOJTHOT'O BBIJCNICHHS TIIMHO3EMa HE BeyT, BO H30ekaHue MoMydeHus! Ppakiuu THAPOOKUCH C
MOBBIIICHHBIM COJIEPKaHUEM KPEMHE3eMa.

[To oxoHUaHMIO MOJAYM Ta3a MATOYHBIA PAcTBOP B TEUCHHE ldaca MEpeMeInBaiT ¢
TUAPATOM JUIsSl YKPEIUICHHUSI €ro KPUCTAJUIOB, 3aTe€M MYJbIly OTCTaWBalOT, PACTBOP OTKAYUBAIOT.
Mato4uHbIi COZOBBIM PacTBOP OCBETISIOT, YaCTh €r0 HANPABJSIOT HA MPUTOTOBIICHUE IIHXTHI,
4yacTh Ha BbIIIEJIaYMBaHUE CIIEKA.

I'uapatHyio myneny U3 KapOooHU3aTOpa (PUIBTPYIOT U IPOMBIBAIOT Ha BaKyyM-(uiabTpax,
MPOMBITHIN TUPAT OKUCH ATTIOMUHUS HAIIPABIISAIOT HA KaJIbIIMHALIUIO B TIEYH.

OOmasi MpOJOJDKUTENBHOCTh LUKIA KapOonmzammu 12-14uac. TIpow3BoaMTENHHOCTH
oxHoro kapbonusaropa 600-650kr/gac Al20:s.

IIpu xapOOHM3AIMK HACHILEHHBIX AJIOMUHATHBIX PAcCTBOPOB IPHUMEHSIOT METO[
HENOJHOW KapOOHM3AIMH, BBI3BAHO ITO TEM, YTO PACTBOPHI MOCTYIAIOT HAa KapOOHM3ALMIO C
HeOobINM KpeMHeBbIM oTHOIIeHHEM = Al203/ SiO2. [Tonnas kapOoHM3AIMS aTFOMHUHATHBIX
PacTBOPOB MPUBEAET B KOHIIE MPOIECCa BhIICICHHUIO THAPOOKHUCH CHIIbHO 3arpsisHeHHon SiO2 un
Na2One mpuromHoit mns anmekTposnza. KapOoHM3AIMIO KOHIICHTPUPOBAHHBIX AITFOMHHATHBIX
pPacTBOPOB 3aKaHYMBAIOT MPU BBIIEICHHUH B 0CaJOK 85% OKHUCH alIOMHUHHS cofepaiieid B
QIIOMUHATHOM PacTBOPE, MATOYHBIM COOBBIM PACTBOP HANPABIIAIOT HA IPUTOTOBIECHUE MOKPOU
[INXTHI.

Paznoxenne xapOOHU3aAIME MOXHO BECTH HEMPEPHIBHO B Oarapesx MOCIeI0BaTEIbHO
COEIMHEHHBIX KapOOHU3aTOPOB.

Kapbonmzaropsl ¢ a’ponudTHbIM nepememuBanneM (puc.11). B stux xapOoHu3aTopax
myJblIa MEPEMEIINBACTCS Ta30M, IMMOCTYNAOIIMM Yepe3 CoIjla B KOHMYECKOW YacTh armmapara.
Jiis morbeMa TUIPOKCHIA, OCAXKIAIOMIETO B 00bEMe, PACIIOIOKEHHOM HIIKE COIIEI, YCTAaHOBJICH
MUPKYJISIIAOHHBIA a’pOIUQT.

Jlnist KapOOHU3AIMH KCIIONB3YIOTCS  adPOITUPTHRICKAPOOHU3AaTOPBI C BEPXHUM TOBOJIOM
raza (puc.100), 9TO MO3BOJSET CHUBHUTH PACXOJ] DSHEPTHH, 3a CUYCT CHWKCHHS MOIIHOCTHU
TypOOTazoayBoOK.

Jlist ocymecTBISHHS HENMPEPBIBHOTO Tpoliecca KapOOHU3aTOPBI COENHSIOTCS B OaTapen.

Pucynok 11 -Kap6oHu3atopuuanHapo- KOHUYECKOTO THIIA:
1 - Tpy0a ¢ MHEePLIMOHHOM JOBYIIKOI1; 2- KpbIIIKa; 3- KOPIYC; 4 — adpoIUdT.

ITopsinok BbINOJIHEHHS Pa0OTHI
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1. O3HaKOMHTHCS C TEOPETUUECKON YACThIO JAHHOTO METOANYECKOTO YKa3aHHSI.

2. CocCTaBUTh NMPUHIUIHAILHYIO TEXHOJIOTHYECKYIO CXEMY IPOM3BOJICTBA TIIMHO3EMA
O CIOCO0Y CIeKaHUsI.

3. CocCTaBUTh TEXHOJIOIMYECKHE CXCMbI OCHOBHBIX MEPEIEIOB COIIACHO BapUaHTY, C
OMKCAaHHEM OCHOBHBIX MPOIICCCOB, HCIOJIB3yeMOTO OOOpYMOBaHHMS W IIApaMETPOB Ha 3THUX
nepenenax.

4. OTBETUTh HA KOHTPOJIbHBIC BOIPOCHI, COTIIACHO BApHAHTY.

BapuaHThI 3aJaHUii 1 KOHTPOJIbHbIE BOMPOCHI
Bapuanr 1
1. Pa3paboTraTh TEXHOJOTUYECKYIO CXEMY MOJATOTOBKH IIMXTHI JIUISI CICKAHHUS.

2. KoHcTpykTHBHBIE 0COOEHHOCTH KapOOHU3ATOPOB.

Bapuant 2
1. Paspaborarh cxemy BBILLEIAYMBAHUS CIIEKA.
2. Amnmnapatypa, Ucroyib3yemas Ui IpOBeIEeHUs Mpolecca KapOOHU3aLUH.

Bapuanr 3
1. Pa3paGorarh cxemy 0OECKpEeMHHBAHHUS.
2. ®akTopsl, BIHSIONINE HA TPOIECC KapOOHU3AIHH.

Bapuanr 4
1. Paspaborarbk cxemy KapOOHHU3ALMH.
2. UYewm ommuaetcs croco0 criekanus ot crocoda baiiepa?

Bapuant 5

1. PazpabotaTh cxemy KaJbLIHHAIIMK THPOOKHUCH aTFOMUHMS.

2. KapOonuszanus agrOMHHATHBIX pacTBOPOB, Ha Ye€M OCHOBBIBAETCS IPUHIUI
KapOOHU3AIINH.

BapuanT 6

1. Pa3paborarh TEXHOJIOTHUYECKYIO CXEMY IMOATOTOBKH IIUXTHI JJIsT CIICKAHUS.

2. Kakoe o0opynoBaHue UCTIONB3YETCS Ha nepBou i BTOPOii
CTaauIX00eCKpEeMHUBAHUS ?

Bapuanr 7
1. Pa3paGortarh cxemy BhILETAYNBAHUS CIIEKA.
2. BdeMm 3akimouaeTcst BTopas cTaausi 00eCKpEeMHUBAHUS?

BapuanT 8
1. PazpabortaTh cxeMy 00€CKpEMHUBAHHUS.
2. Kakue KOMIOHEHTBI BXOJIST C COCTaB IUXTHI JUIs CIIEKaHUs?

Bapuanrt 9
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1. Paspabortarh cxeMmy KapOOHH3AIUN
2. Kakyto posib BBIIOTHSIOT KOMIIOHEHTA MIUXTHIL.IIPH CIICKAaHUH?

Bapuant 10
1. Paspaborarb cxeMmy KaJdbLIMHALIMKU TUIPOOKUCH ATTFOMUHHU
2. Jlo3upoBKa KOMITOHEHTOB IIMXTHI.

Bapuanr 11
1. PazpabortaTh cxemy BBIIICIAYNBaHUS CIICKA.
2. J1o3upoBKa KOMIOHEHTOB IIUXTHI.

Bapuant 12
1. Pazpabortarh cxeMy 00ECKpEMHHUBAHHS.
2. CocTaB [0Jly4yaeMOrocreka.

Bapuanr 13
1. Pa3paGorarh cxemy KapOOHU3AIUH.
2. CocraB Moyry4aeMorocrexa.

Bapuant 14
1. Paspabortarh cxemy BBILETAYMBAHUS CIIEKA.
2. Yro Takoe cnexkoobpazoBareib?

Bapuanr 15
1. Pa3paborarh cxemy KalbIIMHAIIMYA THAPOOKUCH ATFOMUHUS
2. XWMHUYECKUN COCTaB CIeKa, MOBEICHNE KOMIIOHEHTOB CIIeKa MPH BBIIETAYUBAHUY.

Bapuant 16
1. Paspaborarbk cxemy KapOOHHU3ALUH.
2. OO6opynoBaHue, UCIIOIB3yeMOE JIJIS BBIIEITAYNBAHUS.

Bapuant 17

1. PazpabotaTh cxemy BbIlIeTaunBaHUS CIIEKA.

2. Jna dero mnpou3BOAUTCA OOECKPEMHHBAHHE AIIOMHHATHOTO pacTBOpa, Kakoii
KPEMHEBBIM MO/LYJIb [TOJIy4aeTcs ocie 00eCKpEeMHUBAHUS ?

Bapuant 18
1. PazpabortaTh cxeMy KaJIbIIWHAIIMA THIPOOKHUCH AITFOMUHHS.
2. CKOJBKO CTaJui BXOAUT B MpoLiecc 00ECKPEMHUBAHUS aTIOMUHATHBIX pAaCTBOPOB?

Pexomenayemasi Jimreparypa:
1. benses, A. U. Meramnyprus nerkux merawwioB / A. WU. bense. — 6-e u3ng. - M.:
Mertannyprus, 1970. — 368 c.
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2. MocksutuH, B. M. Meramiyprus Jerkux MeTaioB: ydyeOHMK ans By3oB / B. W.
MocksutuH, . B. Hukonaes, b. A. ®omunsix. - M.: Uarepmer Umxunupusar, 2005. — 416 c.

IIpakTnyeckas padora Ne3

Tema: Pa3paboTka anmapaTypHO-TEXHOJIOTHUECKONH CXEeMbI MTPOU3BOJICTBA 000X KEHHBIX
aHOJIOB
Heab: OcBouTh MOCIEIOBATEIBLHOCTh OIEpalMii MPOU3BOJACTBA AHOAHOM Macchl U
00OXOKEHHBIX  aHOJOB, MHCIOJNb3yeMOoe O00OpYyJOBaHME, TEXHOJOTHYECKHE IapaMeTphl,
NOJJIEP’)KUBAaEMBbIE Ha TIepe/ieiax.
Teoperuyeckue cBeIeHUsA

Hecmorpss Ha MHOrooOpasue OJEeKTPOAHBIX W3JENUi, OHHM H3TOTABIMBAIOTCS TIO
OJHOTHITHOH TEXHOJIOTMYECKOW CXEMe:TBEepIble YIIEpOIHble MaTepuaibl B BUue Habopa
Pa3IUYHBIX YAaCTHIl, HO ONPENEIICHHBIX Pa3MEPOB MEPEMEIINBAIOT CO CBS3YIOIIUM BEUIECTBOM.
[Toyuennas Macca, UCTIONb3yeTcs s popMupoBaHus aHona (Ha snekrponusepax ¢ COA) unm
M3TOTOBJIEHHE O00MOKEHHBIX aHOJOB (IS ANIeKTpoii3epoB ¢ OA).

[MpuHIMHaTbHAS TEXHOJOTHYECKAas: CXeMa IPOU3BOJCTBA aHOJHOM(IICKTPOTHOI)
Macchl TipuBeieHa Hike (puc.l).
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Pucynok 2 - Cxema npou3BoicTBa aHOJHOM Macchl Ha Bl'a3

OcHoOBHbBIE CBe/ICHUSI 0 ChIPbe VI IPOMU3BOACTBA JJICKTPO/A0B
J1j1s mpor3BOJICTBA BCEX BUIOB YIilerpadUTOBBIX MaT€pUANIOB, B T.4. 3JIEKTPOJIOB,
IIPUMEHSIOTCSI UCKYCCTBEHHBIE U €CTECTBEHHBIE MaTepuaibl, B KOTOPbIX OCHOBHOMU
COCTaBJISIOLIEH YaCThIO ABISETCS YIIIEPO/.
K ecrecTBEHHBIM YIIIEpOAUCTBIM MaTe€pHallaM OTHOCATCS AHTPALUTHI U HATypaJlbHbIE
rpaduTsol.
K wuckyccTBeHHBIM
NIEKOBbIE, KAMEHHOYTOJIbHBIE).

YIJIEPOJAUCTBIM ~ MaTepHuajaM OTHOCATCS KOKCHI (He(TsHbIE,
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Bce chippeBble Marepuaibl, NpUMEHsEMble [UIs TPOU3BOACTBA  yIriIerpaUTOBBIX
MaTepualioB, Pa3eIsIOTCs HA ABE TPYIIIbL:

- TBEPABIE YIIEPOAUCTHIE MaTEPHUAIIbL,

- CBSI3YIOLIME BEIECTBA.

ChrIpbeM JUIst IPOU3BOCTBA IEKTPOIOB CIIYKaT:

- IIEKTPOIHBIC KAMEHHOYTOJIbHBIE WIH HE(PTAHBIC TEKH — CBA3YIOLIHE;

- QHTPALUTHI, IEKTPO/IHbIC KOKCHI (HE(TSHBIC WM MEKOBBIC) - TBEPABIA YIICPOIUCTHIN
Marepuail.

B ocHoBHOM HCKYCCTBCHHBIC YIJICPOAUCTLIC MaTCpuaJibl H3roTaBJIMBAKOT IIYTCM
pa3NOXKEHUSI MPUPOAHBIX OPraHWYEeCKUX BemecTB (HedTh, yromp) WIM TNPOAYKTOB HX
nepepaboTku (KaMEHHOYTOJIbHasi CMOJIA).

Br160p 3THX BUIOB CBHIPBsI OMPEIEISAETCS CIIETYIOIIUM:

1. OHu o00namarOT HHU3KOW 30JBHOCTBIO,  YTO BaXHO [UIA DIIEKTPOJIUTHYCCKOTO
NPOM3BOJICTBA AQIOMHUHMS, T.K. XKENe30, KPEeMHHH,  Meab, LUWHK W Jpyrde IPUMECH,
coJiepKaIrecs B 30J1¢, IEPEXOJIAT B AJCKTPOTUTHYCCKHI ATFOMUHUM, CHIDKAs €0 Ka4yeCTBO.

2. Dnektponsl, oOpa3oBaHHBIE M3 OTHUX MaTepUANOB, OO0NANAlOT  BBICOKOU
AIIEKTPONPOBOTHOCTHIO, 0€3 Yero HEBO3MOXKEH IIOJIBOJI TOKAa K 30HE  AJIEKTPOXMMHYECKON
PEaKIu.

3. Kommosuiust TBepAoro Kokca (HAmOJHWUTENS) W OKHIKOTO TIeKa (CBSA3YIOIIEro)
MO3BOJISIET (OPMHPOBATH  KOMITO3UIIHOHHYIO CTPYKTYpPY, (H3UKO — XMMHUYECKHE CBOHCTBA
KOTOPOH  TIOCJE CIIeKaHWs, CYIIECTBEHHO IIPEBOCXOJAT  CBOWMCTBA KOKCAa, U T€Ka IO
OTJCIILHOCTH.

4. Dtu marepuanbl Tocie TepMooOpabOTKM 00Nagal0T BBICOKUMHU TEPMOCTONKHUMU
CBOWCTBaMH, JOCTATOUYHBIMUA CBOMCTBAMH JJIsi pa0OThI B XMMUYECKH arpeCCUBHOW Cpelie U MpHU
BBICOKHX Temneparypax 950°-1000°C.

CblpbeBbIe MaTepuaJibl 1Jisi IPOU3BOACTBA aHOJTHOM MacChl 4 AaHOJI0B

Cas3zyomme MaTepuabl

B kauecTBe CBSA3yHOIIMX MAaTepUajoB s MPOU3BOJCTBA AHOJOB (3JIEKTPOIOB)
UCIOJIb3YIOTCS:

- KAMEHHOYTOJIBHBIH TIEK;

- He(DTAHOM TeK.

B Hacrosiiee BpemMsi B OCHOBHOM HCIIOJIb3YETCsl KAMEHHOYTOJIBHBIN TIEK, 110 psAly IPUYHH
UCIOJIb30BaHUE HE(PTAHBIX IEKOB OIPaHUUYEHHO.

KaMeHHOYTr0/IbHBIH NeK

HcxomupiM MaTepualioM Ui MPOU3BOACTBA KAMEHHOYTOJIBHBIX MEKOB SIBIISETCS CMOJIA,
nojiyuaemMasi Kak [OOOYHBIM MPOAYKT TpPU KOKCOBAaHMM YIJIEH C 1ENbI0 TMOJIy4eHUs
MeTaJTypruueckux KokcoB. [Ipu kokcoBaHMM yrieil (KOKCYIOLIMecs) B KOKCOBBIX OaTapesx
MI0JIy4aeTCsl KOKC, CMOJIa KOKCOBAHUS U ra3bl KOKcoBaHus. Kokc, Mony4eHHbIN IpU KOKCOBAHMUH,
COJIEP’)KUT MHOTO MHUHEPAJIBHBIX NPUMECEN M HE TOJEH AJI 3JIEKTPOJHOrO NMPOM3BOACTBA. B
CMOJIE KOKCOBAaHMsI COAEpKAHHME IIPUMECEH  HEBEJIMKO, M OHA CIYXUT  CBIpbEM IS
IIPOU3BOJICTBA KAMEHHOYTOJIBHOT'O TIEKA.
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KameHHOYTONBHBIN TEK MpEeACTaBIseT COO0OM TKENBIM OCTAaTOK IOCIE Pa3TOHKU
cMmonbl. Yem Oosble KoauuecTBO (pakiuii OyneT OTOTHAaHO W3 CMOJIBI, TEM MEHbIIe OyneT
MOJIyYEHO MeKa U TeM BBbIlIE OYyeT TeMIepaTrypa ero pa3mMsIrdeHusl.

KaMeHHOYronpHBINM MEK IoJIydaeTcss B KoiuuecTBe 0 2% OT Macchl KOKCYIOLIErocs
yriist w10 60% OoT mosty4aemMoit mpy 3TOM CMOJIBI.

B upmeane gfons meka, HCIOJNB3yeMOro JJis IPOU3BOJACTBA aHOJOB JOJDKHA
ONTUMU3UPOBATHCS MPUMEHUTEIBHO K KaXKIOMY THUIY KOKCAa U CMECH C LEJIbI0 JOCTHKEHUS
MaKCHMaJlbHOU MIIOTHOCTH, MAaKCUMaJIbHON 3JIEKTPOIPOBOJHOCTH, MAKCUMaIbHOW MPOYHOCTH U
MaKCHMaJIbHOU YCTONYHUBOCTH K OKUCIIEHHUIO U BBITOPAHUIO.

Du3nKo - XMuMHUYeCKHe CBOIMCTBA MEKOB

B KkauecTBe CBS3YIOIIMX NPUMEHSIOTCS MaTepuajbl, KOTOpble B Ipolecce OOXura
KOKCYIOTCSL W, 00pa3ysi JOCTaTOYHOE KOJHYECTBO IPOYHOTO KOKCA, MPHUAAIOT H3ACIUSIM
HEOOXOUMYI0 TIPOYHOCTh U OJHOPOIHOCTH. Kpome 3Toif OCHOBHOW (YHKIMH, CBSI3YIOIICE
JOJKHO 00EeCreunBaTh TaKylo IIACTUYHOCTh Macce, YTOOBI CTalo BO3MOXHBIM IPECCOBAHHE U3
He€ u3nenuii. OTU JBEe 0COOCHHOCTH CBSI3YIOILETO BEIIECTBA HE 3aBUCAT OAHA OT JIPYroH, HO
00s13aTeNbHBI IS TI000TO €ro BU/A.

KaMeHHOYToNbHBIH MeK - CI0XKHas CTPYKTypa C OTPOMHBIM KOJMYECTBOM XHUMHUYECKUX
COEIMHEHUH, OTINYUTEIbHAs OCOOEHHOCTDh II€KA 3TO HAIMYUE B CTPYKTYpPE KOHJIEHCUPOBAHHBIX
apoOMaTHUYECKHUX YIJIEBOJAOPOJOB, MNPOCTEHIINN MpeACTaBUTENb OCH30JI- YCIOBHO OEH30JIbHOE
KOJIBILIO.

XUMHUECKUE COCTUHEHUsS I1€Ka, COCTOSIIME M3 JIBYX WJIM HECKOJBKHX OCH30JBHBIX
KOJIell, OTJIMYAIOTCS BBICOKOM PEAaKIIMOHHON CIMOCOOHOCTBHIO; NMPU HATPEBAHMM U JaXe MpU
XpaHEHUU OHM OOBEAMHSAIOTCS B COCNMHEHHUS TpeX, MATUKOJIbYaThie M Oosee. DTOT Mpoliecc
HA3bIBACTCSI KOHJEHCAIMEH, WIIM YINIOTHEHUEM XHUMHUYECKOW CTPYKTYpHI MeKa.

IIpn kokcoBaHuU (MOTUKOHACHCAIIMK) OSTUX COCTUHEHUH MPOUCXOIUT 0OpazoBaHUE
KOKCOBOM CTPYKTYpBI, MOJOOHOW KpUCTAIIUYECKOH pemieTke rpadura, HO ¢ OONbIIUM
KOJIMYECTBOM JI€(PEKTOB U OTKJIOHEHHI OT CTPOEHHUS rpaduTa.

BricokoMonekynspHble apoMaTHYeCKUe COETUHEHUS UMEIOT CIOCOOHOCTh K
KOKCOBAHHUIO M OHH SIBIISIFOTCSI «BBICOKOTEMIIEPATYPHBIM CKJICUBAIOIINM WJIU [EMEHTUPYIOITUM
BEIIIECTBOM).

Ilex sBnsieTcss aMOp(QHBIM TEIOM M TMOITOMY HE HMMEET OIpe/eJICHHON TeMIepaTypbl
3acThiBaHMs. [Ipy MOBBIIEHWM TEMIlEpaTypbl BSA3KOCTh II€KA pPE3KO H3MEHSeTCs, W OH
MIOCTENIEHHO NEPEXOANT U3 TBEPAOIO COCTOSTHUS B )KUKOE.

PU3MKO-XMMHUYECKHE CBOMCTBA MEKOB 3aBUCAT OT KAYECTBA UCXOJHOW CMOJIbI U YCIIOBHUM

€C H€D€D216OTKI/I, HOBBIMCHUEC TCEMIICPATYPHI CMOJIBI WJIHN YBCJIMYCHUEC NJIUTCIBHOCTH €€ HarpeBa

IOPHUBOJAT K HAKOIIJICHHUIO B CMOJIC H TTICKC BHICOKOMOJICKVYISPHBIX ITPOJAYKTOB.

[Tex mpencraBiser coO00i cMech apOMaTHYECKHX COSTUHEHHH yrieBo1opoaoB ( 92-93%
C, 4,1-4,7% Bomopona, meHee 2% a30Ta u kuciopona, cepsr 0,2-0,7%, 30161 0,1%),

KauecTBO meKoB OIeHMBAETCs] TAKUMHU TOKA3aTeNIMU, KaK TUIOTHOCTh, BBIXOJ JIETYYHX
BEIIIECTB, 30JIbHOCTh, TEMIIEpAaTypa pa3MsTueHUs, a TaKke TrpynmnoBoil cocrtaB. [locnenHuii
XapaKTepu3yeTcss BBIXOAOM (pakIuil TeKa, PAcTBOPUMBIX B Pa3IHYHBIX OPTraHUYECKHX
pacTBOPUTENSX (TOIyoN, OEH3UH, OEH30J, XUHOIUH H TIP.).

Temneparypa pa3mMsiryeHusi fIBJSIETCH OJIHOW M3 BaKHEWIIHMX XapaKTEPUCTHK TIEKa,
KOTOpasi OmpeaenseT OONbIIMHCTBO (U3HKO- XUMHUYECKUX M TEXHOJIOTHMYECKHUX CBOWCTB.
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TemnepaTypoil pa3MsrdyeHus: IPUHATO CUUTATH YCIOBHYIO TEMIIEPATypHYIO TOUKY, PU KOTOPOit
NEK MEPeXOAUT U3 TBEPJOr0 COCTOSHUS B BS3KOTEKydee COCTOsHHE. B oredecTBEHHOMH
NPAaKTUKE NIEKU YCIOBHO Pa3eIIIOTCS 10 TEMIIEpAaType pa3MsATrdeHHs Ha YeThIpe BUA:

-msrkue (40-65 °C),

-cpenreremMriieparypubie (67-73 °C),

-C MOBBIIIEHHOM Temneparypoi pasmsruenus (85-90 °C).

- BeICOKOTeMItepaTypHsbie (Boime 90°C).

ITex ¢ Temmeparypoit pazmsardenus (Tp) mo 65 °C ucmonb3yercs Juisi TPOU3BOACTBA
KPOBEJIbHBIX MAaT€pUAJIOB, IIPEMapUPOBAHHBIX CMOJI U T. I.  BbicokoTemmnepaTypHble meku ¢ T
p BoitIe 90 °C npuMEeHSIOTCS U1 IPOM3BOACTBA [IEKOBOTO KOKCA.

Ilexk ¢ Tp B mpemenax 65-90°C mpumenseTcs IS TPOU3BOACTBA DIEKTPOIHOM
npoayKuuu, u ero mokazarenu perinamentupyrorcs 'OCT 10200-83, koTopble MpUBEICHBI B
tabnuie 1.

Tabmuua 1

i Hokazareny A E B E
Temmeparypa pasmargexug, O 65 -7 &7 -73 72 - 76 85-90
;;a\f!::‘;[&p:&{aﬂne ce-tparing, o ad - 28 25- 31 26 - 37 He = 21

Conepkanne o) -hpaxuud, ¥ 7 g 10 12
| Bixon nerinz pemects, % oY - 63 58 - 62 He =39 | 53-37
3 i oMEHOCTE, Yo, He bones 03 03 0,3 0.3
BraxxooTe B TEEpRoM neke, Y, He 4,0 4,0 40 4.0
Bones

IInoTHOCTH Meka yBENUYMBAETCS C MOBBILLIEHUEM TEMIEPATYPHI €ro pasmsryeHus. s
MEKTPOAHBIX TekoB - 1,2-1,3 r/cm®.C pocToM TeMIepaTyphbl BBIAEPKKH MPOUCXOAUT U POCT
IUIOTHOCTH, TIPA 3TOM CaMO BEILIECTBO II€Ka HE OCTAaeTcs Heu3MEHHBbIM. [lek B cBoell OCHOBe
COCTOUT M3 AapOMaTHUYeCKUX (WM LHUKIMYECKUX) yriaeBogopofoB. IlpocreiimuMm ux
IpeCTaBUTENIEM SBISETCS OEH30J - YCIOBHO, TaK Ha3bIBaeMOE OE€H30JIbHOE KOJIBIIO:

IIpu BbICOKOW TemmepaType XHMHUYECKHE COEAMHEHHs, COCTOSIHE W3 JBYX WU
HECKOJIbKUX OEH30JIbKbIX KOJIEI, 00BEAUHAIOTCS B COEAUHEHUS TPEX, MATH, IeBATUKOIbYATHIE U
Jaxe Oomee. DTOT TPOIECC HA3bIBAIOT KOHACHCAIIMEH WM YIUIOTHEHUEM XHUMHUYECKOU
CTPYKTYpHI Ieka. Harmpumep, BO3MOXKHO 00pa3oBaHUe COSAMHCHHI CIICTYIONIET0 THTIA

— (beHAHTpEH, — aHTpAalleH, — MEePUIICH
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[TnoTHOCTH TMeKa Hpu 3TOM Bo3pacTaeT. YeM BhIIIE TEMIIEpaTypa BBIICPKKH IIeKa, TeM
00JIbIIIE POCT €ro MJIOTHOCTH.

BsizkocTh meka npejcraBiseT OOJbIION MPAKTUYECKHM MHTEpec, T.K. OT €€ 3HAa4YeHUs
3aBUCAT YCJIOBUSI CMELICHHMsI M IPECCOBAHUS YIJIerpauTOBBIX MaTepuasioB. Bs3kocTh meka
3aBUCUT OT TEMIIEpaTypbl €ro pa3MsAryeHHss U pe3KO CHUXKAETCS INMpPU  HarpeBaHUU IIeKa.
Bsi3kocTh neka MOXKHO 3HaYMTEIbHO CHU3UTH ITyTEM BBEJIEHHS PAa3JIMUHbIX 100aBOK (KEpOCHHA,
MOTJIOTHTEBHOTO WIIH aHTPAIICHOBOTO Maciia U 1p).

IToBepxHOCTHOE HATSIZKEHHE

[Tpu npou3BOJICTBE AIEKTPOAHBIX Macc, B MPOLECCE CMEUICHHUS YIIIEPOANCTON MIMXTHI U
eKa MHOTHE SIBJICHHS, NPOMCXOJIIIME Ha TpaHule pasgena ¢a3, ONpelesstoTcs
IOBEPXHOCTHBIMU CBOMCTBAMH CBS3YIOILEr0, KOJIMYECTBEHHOW OLICHKON KOTOPBIX SBIISIOTCA
IIOBEPXHOCTHOE HATSKEHUE U KPAaeBOM yrojl cMauMBaHU.

IToBepXHOCTHOE HATSKEHHE BO3PACTAET C MOBBILIEHUEM TeMIlepaTypbl pa3msrdenus Tp
U CHI)KAeTCs 110 Mepe Harpena Ieka.

KpaeBoii yron cMaunBaHus BO3pacTaeT 1Mo Mepe pocta Tp 1 MOHOTOHHO CHIDKAETCS TpU
HarpeBaHUU TIeKa.

Ilex oTHOCUTCS K MJIOXMM NMPOBOAHUKAM TelJia, 3HaYeHUs ero TeruionpoBogHocTH (K)
JUIS DTIEKTPOJIHBIX TIEKOB B nHTepBaie Temmneparyp 80-200° C nexar B npezenax 0,08-0,12 Br/m.
TennmoeMkocTh nekoB Takxke HeBenuka (C); UIsl 2JIEKTPOJHBIX MIEKOB B MHTEpBaje TEMIIEPATyp
80-200° C nexut B mpenenax 1300-1700 Jlx/kr. 3Hauenuss koadpduuuentoB K u C npu
yBenuueHuu Tp U Temreparypsl HarpeBa BO3pacTaroT.

I'pynnoBoii cocraB neka. BBuay cI0XKHOCTH XMMHUYECKOTO COCTaBa KAMEHHOYTOJIbHBIN
NeK, KaKk WU psi MOJOOHBIX €My BEIECTB, XapaKTepHU3yeTcsl TPYNIOBBIM COCTaBOM WU
GpakuusMH  KOTOpBIE OTIMYAIOTCS ~ MOJEKYJISPHOM Maccod |, CIIEOBaTEIbHO, CBOUMH
CBOMCTBaMH (Pa3TUYHBIM OTHOIIIEHUEM K OTIPEIEIICHHBIM PACTBOPUTEIISIM).

I'pynnoBoii coctaB neka-kap0ouabl, KapOeHbl, acpaabTeHbl, MAJIbTECHBI.

Kap6ouab! (01 —¢bpakius) — YepHbIid 0YCHb MEJIKHI IOPONIOK, HE TUIABSIIUICS Jaxe

nipu HarpeBanuu 10 500°C, HepacTBOPUMBIE B XMHOJMHE, COAEPKHUT YaCTUIIBI IOTYKOKCA, KOKCA
U MUHEpalbHble TNPUMECH, BBICOKOMOJEKYJSPHbIE apoMaTHYecKue BemiecTBa. MHepTHBIN
HAlOJIHUTENb, HE  OO0NajaroT  CBA3YIOUIMMM  CBOWCTBAMHM, HO  CIY)XaT IIEHTpaMu
KoKkcooOpa3oBaHus. Cojep)kaHue B KAMEHHOYTOJIbHOM meke  oT 3 1018%.

Kapoenbi(a 2- ppakius) He pacTBOPSAETCS B TOJIYOJIE, HO PACTBOPSIETCS B XUHOJIUHE 3TO
Ba)XHEHIIAas COCTABIIAIONIAS CBSI3YIOMIETO. JTO CMECh BBICOKOMOJEKYISPHBIX COEIWHEHHUH
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CIIOCOOHBIX TUIABUTBLCS M CIIEKAThCS, 3TO BAKHEWIIAs (PPaKIUs CBSA3YIOMIETO. O2- (Gpakius,

comepxanue B neke He MeHee 20%. OmpenensieTcss MO Pa3HOCTU COJCPKaHMS BEIIECTBA,
pPacTBOPUMBIX B XUHOJIMHE U TOJLYOJIE.

Acdanbrens! (f—ppakiys) pacTBOPUMBI B TOJIYOJIE U HEPACTBOPHMBI B METPOJICHHOM
sapupe. CoxmepkaT B COCTaBE MHOTOKOJbYATBIE apOMATUYECKHE COEAMHEHHs, 00JIafaroT

MOBBLIIIEHHON CIIOCOOHOCTRIO CIIEKATRLCS.

MaabTenbl (Y —(pakius) MHOTKoJgp4aThie (3-5 KoJiell) apoMaTHYeCKHE COCIMHCHUSI.
OHu SBISIOTCS MOBEPXHOCTHO AKTHUBHBIMU  BEUIECTBAMH U OMNPEICNISIOT CMAaYyUBAIOLIYIO
CIIOCOOHOCTh T€Ka, CHIDKAIOT TeMIepaTypy pa3MsrdeHuss U BSA3KOCTb II€Ka, CIOCOOHBI K
CIIEKaHHIO, HO B MEHBLIEH Mepe.

Taoauna 2

i Dparuna PacteopuTen: CECHCTEA H COCTAE

i y etponefigmii sdup HTonnuusnuyeckue coedHeHud ¢ 4-6 Konplamu.

£ Esmnon To we, ¢ 8-10 xompUaMy H MONeEVIAPHOA Maccoi 350

50,

o’ HHHONUH BricoxororgeHcHpoBAHHEE COSIHHEHHA

il HEVCTAHOBIEHHOR CTRPYVETYRE

j o . To xe, ¢ MonexyIApHOR Maccoll B HECKOMBEG paz
Bonbied, deM Go-PparlUie, a TaKwe YarTHL TpaduTa,
YINIH, KOKCA W KOMIUIEKCH HEOPTaHHYECKHY BEIECTE H
HMCIHUHEIHYECEHE ap 0 MATHHECKHE YIIEEOL0p OO,

[Tpu muTenbHOM XpaHEHHH MeKa MPH BBICOKON TeMIIepaType raMMa IepexoanT BOeTa, a
Oera Baib(a, CHIKAETCS COJEp)KAHUE JIETYYMX BEIIECTB, YBEIUYHMBACTCS TemIepaTrypa
pa3MsArdeHusl.

KoxcoBblif 0cTaTOK - MPOIIEHTHOE OTHOIIEHUE KOJMYECTBA KOKCa, 00pa3yromerocs npu
KOKCOBAaHUU I1€Ka, K UCXOJHOMY KOJHMUYECTBY I€Ka, BBIXOJ KOKCOBOTO OCTaTKa OIpeNeNseTcs
cojiep)anueM (Qpakiuil 01U o2

Cnekawomuecsi cBOIicTBa - 3TO CHOCOOHOCTh CBS3BIBAThCA (LIEMEHTHPOBATHCS) C
AIIEKTPOAHBIM MaTepualioM. Bo3pacTaer ¢ pocTOM TemIeparypbl pa3MsTdeHHs, COACpIKaHUs
BBICOKOMOJIEKYJISIPHBIX (hpakuuii o2 u .

30JILHOCTh — HaJIM4HMe BPEIHBIX NpUMEcCEW: KpeMHMM, *Kelne30, BaHaJAWW, HATpUH U
cepa. MoHbl HaTpus SBISIOTCS KaTadU3aTOpPOM OKHcIseMocTH aHoia B atmocgepe COq,
0c00EeHHO O000XCKEHHOTO aHoAa. Banamuil sBnsercd KaTaau3aTOpOM OKHUCISIEMOCTH aHOAA B
atMocdepe Bo3ayxa.

Copep:xanue cepbl He T0DKHO npeBbimaTh 0,3-0,4%.

BenyunBaemocTh - TIOHOTA yAaJCHUS — BIIArd W HU3KOKHITAIIMX (DpaKIuii, He TOJDKHA
npesbimats 10-15% u nocturaercs npu Beinepxkke mpu 130-140°C Ha BTOpBIE — TPETHH CYTKH.
BeicokasBCIIydrBaeMOCTh TPUBOAUT K BCIIEHUBAHHUIO 3arpy)KaeMOH MacChl, BBITCKAHHIO €€
yepe3 OOpT, MPOPBIBY MpHU IEPECTaHOBKE U MOABEMY aHOAHOHM pyOamku. CriedeHHBI aHOX
o0J1ajjaeT MOBBIIIEHHON MOPHCTOCTHIO, HU3KOM MEXaHWYECKOH NMPOYHOCTHIO, JETKO OKUCISAETCS
U OCBITIAeTCS.
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B Hacrosiee BpeMsi HET HaJIE)KHOTO METO/Ia, ONPEACISIONIEr0o MPUTOIHOCTh TOTO HIIH
WHOTO TIEKa, B Ka4eCTBE AIEKTPOAHOTO. OOIMMHU HOPMUPYEMBIMU MTOKA3aTesIMU SIBISIOTCS TP,

KOKCOBBII OCTaTOK, CoJiepyKaHue 0, Ppakiiuii, 30JIbHOCTD U COICPIKAHUC JICTYUHX.

OcHoBHBIE  TpeOOBaHUS 3apyOEkKHBIX (UPM K 3JICKTPOJHOMY M€Ky IpPHUBEICHBI B
tabnuue 3.
Tabmuua 3
Pupma, cTpara Kaua | Penurebpura | Ppanup | Fepua | Anouna
La HHA A HHA
\Tp, °C, no KnC 66-6HH b -65 72-7% | w2271 ) 60-67
Cfp-bpargua, % maco = 23-30 > 28 13-26 | 16-27
4

o -pparnud, ¥ mace 10-12 3-12 = 10 2-4 -5

Herunnas nnotsocts opu| 1,31 1,28 - 1,27- 27

LZ'TC, ricw’ 1,23 28

Joma, Vo mace, = (0,3 0,3 0,3 - -

B Hacrosimee BpeMs KaMEHHOYTOJIbHBIM M€K SIBJISIETCS €IMHCTBEHHBIM BHJIOM
CBS3YIOUIETO JUIsl MPOM3BOJCTBA  YIVIEPOAMCTOW MPOAYKIIHH. Onnako,
MIPOU3BOJICTBA KOKCA U YXY/IIICHUE KaueCTBA KOKCYIOIIUXCS YIJIel MPUBENU K JeUINUTY TIeKa 1

COKpalicHue

3HAUUTENbHAS €r0 YacTh UMIIOPTUPYETCS U3 Pa3IMYHbIX CTpPaH. B CBS3M C 3TUM yKe B TE€UEHUE
JUINTETILHOTO BPEMEHH BEYTCSI IOMCKU aIbTEPHATUBHBIX BU/I0B CBA3YIOLIUX MAaTEpPHAIIOB.

B xauecTBe OCHOBHOI'O BO3MOXHOI'O ITOCTABILKKA ChIPbsI AJIsl IPOU3BOJICTBA CBA3YIOLIETO
paccMaTpuBaeTCs HedTenepepabaThIBaroLIas
3HAYUTEIbHBIMHM 3allaCaMU pPa3HOOOpA3HBIX BHIOB ChIpbd. [IpennmpuHUMAaBIINECS MOMBITKH
UCMOJIb30BaTh TaKW€ BHJbI MPOJYKTOB MepepabOTKW He()TH Kak TYIAPOH, Ma3yT U Ip. He
YBEHUYAJIUCh YCIIEXOM M3-32 HEBBICOKOM CTENEHM MX apoMaTH3alMUd M OOJBILIOT0 COJACpKaHUS

MMPOMBIINIJICHHOCTD, paciiojiararouias

30J1bI U CEPBI.

Hedrsanoit mnek, HecMOTps Ha TnoBbIIIEHHYIO Tp, OnM30K 1O CBOMCcTBaM K
KaMEHHOYTOJILHOMY TIeKY ¢ Oosiee Hu3Kou T.

HedrsHoil nex MeHee apoMaTU3UpOBaH, HAa YTO YKa3bIBaeT €ro Oosee HU3Kask INIOTHOCTh
u otHouenue C/H.

AHonHas Macca, NpPUTOTOBJICHHAas Ha HE(TAHOM IeKe ¢ TPUMEPHO TaKoi ke
TEMIepaTypoil pasMsryeHus, Kak y KaMEHHOYTOJbHOIO, MMeeT OOJIBIIYI0 IUIaCTUYHOCTD.
Heob6xoanmo YTO NpPUMEHEHHE HEePTSIHOro  IEeKaro3BOJsIeT

Fpa(bI/ITI/IpOBaHHBIC n3acivsa M3 He(bTSIHOFO KOKca 0oJiee BBICOKOTO KaueCTBa, 4YCEM IIpU

OTMETHUTb, MIOJIyYUTh
WCITOJIb30BAaHUH KAMEHHOYTOJIBHOT'O TTEKa.

Opnako HePTAHOM NEK HMEET OrpPaHUYEHHOE NpPUMEHEHHE, T.K. MPH OJAUHAKOBOM
KayecTBe (IO TPYNIIOBOMY COCTaBY, IUIOTHOCTH, BSI3KOCTH) C KaMEHHOYTOJIbHBIM IE€KOM, OH
JOJKEH UMeTh OoJiee BBICOKYIO Tp M cMelleHHe Macchl MPUAETCS BECTH MpH 0ojiee BBHICOKOU
Temreparype. OTO MOTpedyeT 3aMeHbl HEKOTOPOTO0 TEXHOJIOTHYECKOro 00OpyNOBaHMA, T.K.
OpUaeTcs NMPUMEHATh map ¢ 0osee BBICOKMM JaBieHHeM U TemnepaTypoil. HedrsHble mexu
OTJIMYAIOTCS OT KaMEHHOYI'OJIBHOI'O IIeKa TEM, 4TO COAEPKAT Majoe KOJIUYECTBO IIPUMECEH,
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HEpPaCTBOPUMBIX B XWHOJIMHE W MMEIOT MEHee KOHACHCUPOBAHHYIO apOMaTUYECKYIO
CTPYKTYypy.B 1enom anHanus AaHHBIX O BO3MOXKHBIX 3aMEHMTENSX KaMEHHOYTOJIBHOI'O IeKa B
KauyeCTBE AIEKTPOIHOTOCBSA3YIOLIETO MTO3BOJISIET ClIENaTh BBIBOJ, YTO HauOOJee NePCIEKTUBHBIM
SIBIISIETCS] MCTIOJIB30BAHUE MPOTYKTOB IMEPEPAOOTKU HEPTH.

TBépable yriepoaucrbie MaTepHaJIbl

Kak ormeuanocs Bbllll€, K TBEPABIM YIVIEPOIUCTBIM MaTEpHUagaM OTHOCSTCS:

- AHTPALIUTHI

- rpaduUTHI

- KOKCBI

AHTpPaUUTHI

AHTpaIUTBl OTHOCATCS K €CTECTBEHHBIM MaTepHaliaM, KOTOPbIE IIMPOKO MCHOJIb3YIOTCS
IIPU TPOU3BOJCTBE SJIEKTPOAHBIX MAacCC JJI AJIFOMUHUEBOW IMPOMBIIIIEHHOCTH. DJIEMEHTHBIN
cocrtaB aHTpauuToB (% Mmac. : yraepoa 93—98; Bonopoxa 1—3%; xucnopon u cepa a0 1%, 30ma
4-8%).

BaxxHOll 0COOCHHOCTBIO aHTPALMTOB SIBISIETCS UX BBICOKAsS TOCTYITHOCTh M HH3Kas (I10
CPaBHCHHMIO C OJJIGKTPOJIHBIMH KOKCaMH) cTouMocTh. JloHerkuii Oacceitn, HoBocmOupckas
obnacte, Ky3neukuii 6acceiin.

[IpuponHbIii  aHTpalUT UMEET HEJOCTAaTOYHYH0 MEXaHWYECKYI0 NPOYHOCTh U
TEPMUYECKYIO CTOMKOCTh, JAae€T 3HAUYUTENIbHYIO YCaAKy Npu HarpeBaHuu. [lostomy nis
MIPOU3BOJICTBA YIerpaduTOBOM MPOIYKIIMH MPOU3BOAAT €ro IPOKaTUBAHHE.

Bbicokass 30JIbBHOCTh HCKJIIOYA€T MCHOJb30BAaHUE AHTPALUTOB [UJIsl IPOU3BOJACTBA
AQHOJIHOM Macchl U 00OXCKEHHBIX aHOJOB. HO aHTpauuThl SBISIOTCSI OCHOBHBIM KOMIIOHEHTOM
YJIrOJIbHBIX TOJOBBIX M OOPTOBBIX OJIOKOB, IPUMEHEHHE KOTOPOro YIYy4YIlaeT TakKue
AKCIUTyaTallAOHHBIE  CBOMCTBAa 3THX HM3AEJIHA, KaK TEPMOCTOMKOCTb, IPOYHOCTHBIE
XapaKTEpUCTHKHU U 3JIEKTPONPOBOAHOCTh. TexHuueckue ycnosus (TY) Ha mOCTaBKy aHTpalUTOB
COCTaBJIIIOTCSI TIOCJE TMPOBEICHUS CHEUNUAIbHBIX MPOMBINUIEHHBIX UCHbITaHuii. TY Ha
AQHTPAIUThI Pa3HBIX MECTOPOXKJIEHUM MOTYT 3aMETHO Pa3InyaThCs.

Koxcbl

Kokcel 01H 13 Ba)KHEUILINX BUJOB CHIPbS ISl JIEKTPOAHOTO MPOU3BOJICTBA.

HanOonee 1ieHHBI Masio30JbHBIE BHJIBI KOKCOB, COJIEpYKaHME 30JIbI B KOTOPBIX He mpeBbiiaet 1%,
MCIIOJIb3YIOTCS /111 IPOU3BO/ICTBA AHOAHON MacChl U 000KKEHHBIX aHO/I0B.

B CHI" npousBoasT nBa BHAAa Majl030JIbHBIX KOKCOB: He(TsHbIE U TeKoBbIe. [lepBbie
MOJIy4al0T KOKCOBAHUEM HE(PTSIHBIX OCTATKOB, BTOPbIE — KOKCOBaHHMEM KaMEHHOYTOJIbHOIO MeKa
nipu Temmepatype ot 500 101000°C.

HedrsaHbie KOKCHI

HedrsHble KOKCHI SBJISIOTCS MPOAYKTOM KOKCOBAHUS TSDKETBIX OCTATKOB IOCIHE
neperonku. [Ipu meperonke HeTH MyTEM HarpeBaHHs BHAYalle BBICISIOTCS CaMble JIETKHE
bpakuun — ra3pl, OEH3WHBI, KEePOCHUHBI, Macia. OcTaBiiascs YacTb — TDKENBIE OCTaTKU
npUOIMKAIOTCS 0 CBOMM CBOMCTBaM K nekaM. CBolicTBa KOKCOB 3aBUCAT IJIaBHBIM 00pa3oM OT
BUJIa HEPTSIHBIX OCTAaTKOB, KOTOPBIE MOAPA3IEISIFOTCS Ha KPEKUHIOBBIE U TTUPOJIU3HBIE.

KpekuHroBbsle KOKCBHI MOJY4YarOT W3 OCTAaTKOB  MepepaboTKU HEPTH  KPEeKHUHI-
MIPOLIECCOM, @ MMUPOJIN3HBIE KOKChI- M3 OCTaTKOB MUPOJIM3A.

Kpexkunr-npounecc Benercss npu Ttemmneparype no 500 °C wu  pgaBnenun 12-
70kr/cM?.06pa3yloTcss KPEKHMHI OCTATKH, KOTOpblE SBISIOTCA CHIPhEM IS TIOMyYeHHUs
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KPEKUHIOBOro He(TsHOro Kokca. IlpukpexuHr -mporecce momydaioT a0 20 %  ocTaTkoB,
KOTOPBIE SBIISIOTCS CHIPHEM JUIsI KPEKUHTOBOT'O KOKCA.

BricokoTeMmiepaTypHbIii KpEKHHT-TIPOIECC, KOTOPBIA HIeT mpu TemmepaTtype 650—750
OC u napnenuu, 6:1m3K0oM K aTMoc(epHOMY, HOCUT Ha3BaHUE MTUPOJIU3A.

B xoxe sToro npouecca 00pa3yroTcsi HenpeAeabHbIe YIIeBOAOPOABI (ITUIICH, IPOITUIIEH,
OyTalMeH), MCIOJIb3yeMble KaK XMMHUYECKOE ChIpbE TPHU IMPOU3BOJICTBE IUIACTHYECKHX Macc,
BOJIOKOH, CHHTETHYECKOT0 Kay4dyka u T.1. OCTaTKy MUPOJIH3a UAYT Ha MOIy4YEeHUE TTHPOIUZHOTO
Kokca. [Ipu muponmse BBIXOJ CMOJISHBIX OCTATKOB HE IMPEBBIMACT 5 % M HCIOIB3YeTCs s
MOJTYYCHHUSI MHOTHX TPOJYKTOB, B TOM YHCJIE HE(TSIHOTO KOKCA.

3onbHOCT KOKCOB He mpesblmaer 0,8%, conepxxanue cepel 0,2-0,6%, BBIXOX JIETYy4HX
kosiebnercst otS mo 11%.

KpekuHroBbie KOKCHI IOCIIE TPOKAIKKA CTAHOBSTCA 00Jee TUIOTHBIMH, YeM IHPOJU3HBIE,
HO cojepar OoJbllle MUHEPAIbHBIX NMPUMECEH M CIOCOOHBI JIErde OKHUCIATHCA. AHOIBI U3
KPEKUHTOBOT'O KOKCAa UMEIOT OOJIbIIIe MUKPOTPEIIINH.

TpebdoBaHusi K KOKcaM

Cozep:kaHue BJATH W _JIETYYHX — 0AJJACTHbIE NMPUMECH, KOTOPbIE YIAISIOTCS TPU
MPOKAJIKE, MO3TOMY IIeJIeCO00Pa3HO APOOUTH M MPOKATMBATH KOKCHI B MECTaX MX IMPOU3BOICTBA.

TpaHcnOpTHPOBKA M XPAHEHHE JIYUIllE B 3aKPBITHIX EMKOCTSIX BO M30€KaHUE IMOMAIaHus BIar

U TIOTJIOIICHUS WMH atMocdepHoil Biaru. JleTyuwe BeliecTBa W Biary yIalsiOT M3 KOKCa

TIPOKATMBAHKEM BO BPAIIAIOIIMXCS M POTOPHBIX Medax Ipu Temmepatype 1150— 1300 °C.
Conepkanue cepbl M 30Jibl JIOJKHO ObITh MHUHUMAJbHBIM. B mpaktuke paboThI

ATIOMUHHUEBBIX 3aBOJIOB MPUHATO, YTO COJEpP)KAHUE Cepbl B KOKCE, UIYIEM Ha HW3TOTOBIICHUE
AQHOJ/THOM MAacChl WJIH 000X KEHHBIX aHOJIOB, HE JIOJDKHO TpeBbImath 1,5%.

30712 — 3TO OKCHABI KPEMHHUS, JKeje3a, alFOMUHUS, KaJIbIHs, Marausi, Hatpus, ¢ocdopa,
BaHA]IUsL, CEPHI.

Kenezo u KpeMHUI MOTHOCTHIO EPEXOAAT B ChIPEL, KPEMHUN TaK)K€ B3aUMOJCIHCTBYET C
KPUOJUTOM U (TOPUJ KPEMHHUS yiieTaeT (moTepu Gpropa).

Cepa okucsieTcss 1 aKTUBHO B3aUMOJICUCTBYET CO IITHIPSIMU M CEKIIUSIMHU, B PE3YJIHTATE
CHUIKAETCS UX CPOK CITY>KOBI M COPTHOCTb.

CryTHUK cepbl BaHAUN CHUKAET JIEKTPOMPOBOIMMOCTD ATFOMUHUS U BBIXOJT TIO TOKY.

dochop cHUKAET BBIXOJI IO TOKY — pEaKUu nepe3apsaaa. YBeInIMBaOT CMauiBa€MOCTh
YTOJBHBIX YaCTHUIl 3JIEKTPOJIMTOM, CONPOTHUBIICHHE U MEPErpeB — IUIOXO€ OTIEICHUE TMEHBI,
CHI)KEHHE HapaOOTKH.

PeakuuonHple MeTayuibl HaTpHil, MarHui, KaldblU{ YBEJIWYUBAIOT pPa3pylIaeMOCTb
aHOJIHOM MacChl M aHOA.

I1J10THOCTH KOKCOB — OJTMH 13 HauOoJiee BAKHBIX MapaMeTPOB, PA3INYalOT 00BEMHYIO 1
HUCTUHHYIO TIOTHOCTh. OOBEMHasl TUIOTHOCTh - 3TO INIOTHOCTh C YYETOM TOp W IYCTOT.
HcTuHHAS IIOTHOCTH — 3TO INIOTHOCTH TOJIBKO CaMOI'0 KOKCA.

WctrHHAs MIIOTHOCTH KOKCOB IOCJE NpoKauBaHus npu Temneparype 1300 OC B TeueHue
5 4 gomkHa ObITH B pesenax 2,08—2,13 r/cm®.

K MexaHu4eckuM CBOMCTBAM KOKCa OTHOCATCS MCTEPAaeMOCTh W BPEMEHHOE
CONPOTHUBIICHUE pPa3/IaBIMBAHUIO, KOTOPBIEBO3PACTAIOT C POCTOM TeMIEpaTyphl MNPOKAJIKH.
MexaHnudeckrue CBOMCTBAa HEPTIHBIX KOKCOB HIKE, YEM y ITEKOBBIX.
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YiejabHoe 3JIeKTPOCONpPaTHBIeHHe KOKCOB JIOJDKHO OBITh MUHUMAJIBHBIM, OHO 3aBUCHT
OT CTENEeHM MPOKAJIKU.DIEKTPOCONMPOTHBIEHHE KOKCa HE JOJDKHO mpeBbimarh 550—600
MKOM'M.3aBUCHUT OT TEMIIEPATypPbl IPOKAJIKH.

OcHOBHBIE MMOKa3aTeNU KayecTBa HE MPOKAJCHHBIX HE(TAHBIX KOKCOB PEriJaMEeHTHUPYET
I'OCT22898-78. B Tabmn. 4 ykazaHbl OCHOBHBIE TPEOOBAHMS 3TOTO CTAaHAAPTa MPUMEHHUTEIHHO K
JIIEKTPOTHBIM KOKCaM.

Tabmuua 4
Tpe6osauua K HEQITAHLIM ManoCEpPHUCTLIM INEKTPOAHBIM KOKCaM
KHII? KHKD K3 K3A KHA
Hokasarems Buiciumit copr | Mepaniii copr | Beicwnit copr | Ilepeniit copr Butcumit copr | Ilepniit copt
Conepxanue, %, e bonee:
Blaru 3,0 30 30 3,0 30 3,0 3,0 30
NEeTY9uX 6,0 6,5 6,0 7,0 9,0 7,0 9,0 8.0
30/ 0,20 0,30 0,30 0,50 0,60 0,10 0,60 0,50
1,00 1,00 1,20 1,50 1,00
cephl 0,7q 1,00 0,70
MaccoBasi A0fIsi XYCKOB, ‘
%, He Gonee: .
pasMepoM Merec 25 MM 4,0 40 4,0 40 - .= - -
pasMepoM Meree 8 MM - — — — 10,0 8,0 10,0 10,0
ITnotHOCTH TIOCTIC
NPOKAJMBAHMS TIPH
13ng °C. /e’ ’ 2,10—2,13 | 2,09—2,13 | 2,10-2,13 | 2,10—2,13 2,08—2,13 | 2,10--2,13 | 2,08—2,13 | 2,08—2,13
Hctrpaemocts, %, He
bonec 13,0 130 70 70 - — - -
Maccosas xons, %, He
bonee:
pemi - - - - - 0,04 0,08 0,04
Kenesa — — - e - 0,05 0,08 0,05
BaHAMA — — - — — 0,01 0,015 0,012

OCHOBHBIMH NPOU3BOJUTENISIMU ChIpOro HedTsaHoro kokca B CHI™ sBistroTCs:
HedTenepepabaTriBatomiye 3aBo/ipl B Bonrorpane, Komcomonscke-Ha-Amype, OMcke,
HogoxkyiiObimieBcke, HoBoydumcke, Amnrapcke, Ilepmu (Poccus), ®eprane (VY30ekucran),
[TaBnonape (Kazaxcran), KpacnoBoacke (Typxmenst).

Tabmauma 5

Tabnwrvua 26

YcpenHeHHbIe noKasaTenu KauyecTBa CbipPbIX He(TAHbIX KOKCOB

HedrenepepabarbBatotni ITnorHocTs, Concpxatue, %

3aBon rrem3 Braxtocrs, % 30081 cepm neTyuux
AHrapckuii 1,42 2,43 0,42 1,47 8,20
Boarorpanckui 1,435 - 8,33 0,40 0,95 7,8
HopoydumMmckuit 1,39 7,78 0,27 1,74 6,88
OMCKMI 1,40 3,8 0,44 2,56 7,75
PepraHckuil 1,45 10,5 0,29 2,81 7,48
ITaBnonapckuit 1,50 6,76 0,41 2,0 6,9
KoMcoMonbckuii-na-

AMype 1,45 3,9 0,21 0,44 6,5
KpacHosoackHi 1,40 8,84 0,48 0,90 8,75
HoBoKyHOBIIIEBCKHIT 1,41 6,0 0,15 2,8 8,0
ITepMckuit 1,42 7,78 0,27 3,74 6,88
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ITexoBbIil KOKC

IlexoBbIil KOKC TPOU3BOJUTCS B KOKCOBBIX I1€4aX KOKCOBAHMEM KaMEHHOYT'OJIbHOTO IIEKa
npu temreparypax or 500 go 1100 °C, kOHCTpYKIMS KOTOPBIX OJM3Ka K KOHCTPYKIMH IEeueH,
UCIIOJIb3YEMBIX /111 KOKCOBAHUS YIJIsl, HO 3HAYUTEIbHO MEHBIIIE 10 pa3MepaM.

ChippéM JUIsl TIPOM3BOJCTBA IIEKOBOTO KOKCAa SIBIISIETCS  BBICOKOTEMIIEpATYPHBIN
KaMEHHOYTOJIBHBII MeK ¢ TeMrepaTypoii pasmsrdenus 120—150 °C, BbIxox Kokca U3 KOTOPOTo
cocraisieT 64—67 %.

IlexoBBIN KOKC C YCIEXOM 3aMeHseT He(TAHOM NpH MPOU3BOJACTBE U HCIOIb30BAHUU
AQHOJIHOM MAacChl, OJIHAKO, KOJWYECTBEHHO IPOU3BOJCTBO METAIIIYPrHUECKOro Kokca B Poccun
OTpaHMYEHO M3-3a HU3KOIOo KadecTBa yrieil. IIekoBbIil KOKC MMeeT XYJUIyI0 CIOCOOHOCTh K
rpaduTauy ¥ MOTOMY HE BCErla MPUMEHUM JJISl IPOU3BOJCTBA IPaUTHPOBAHHOM MPOLYKIUH.

CxJiaaiupoBaHue U MOATOTOBKA K MPOM3BOJCTBY IeKa

KaMeHHOYronpHBINM IEK ABJISETCS OJHUM M3 ChIPBEBBIX MaTEpUAOB, UCIOJb3YEMBIX B
KAaueCTBE  CBSA3YIOILErO IIPU  IPOU3BOJACTBE  AJIEKTPOIAHOMN Maccel.  KadecTtBeHHbIE
XapaKTEpUCTUKU II€KOB OKAa3blBAIOT BIUSHUE HA TEXHOJOTUIO IPOM3BOJACTBA MacChl U
nokasareau paboThl B 3JeKTposiu3epe. BapuaTuBHOCTh CBOWCTB MEKOB B 3HAUUTEIIbHON CTETIEHU
BJIMSIET Ha IUIACTUYECKHE CBOMCTBAa aHOAHOM Macchl. CTaOMIBHOCTH JAHHOIO IOKAa3aTens, B
OIpEEIEHHON CTENEHH IOCTUTAeTCsl B IIPOLIECCe NEKOIOIIOTOBKHY.

Caszyroniee MOCTyNaeT B LI€X, KaK MPaBWIO, B JKUJIKOM (B TEpPMOLMCTEpHAX) WU B
rpaHyJIMpOBaHHOM Buje (B Our-0erax), a mHOrga B BHUAE MOHoJuTa. B mocnenHem ciydae
pasrpy3ka ero BechbMa 3aTpyJHEHa, OCOOCHHO B JIETHEE BpeMs, KOTJa MeK TePSET CIIOCOOHOCTD
npodutsces. [loaroMy mocrymieHue neka B BHUJE MOHOJINUTA CUMTAETCS HAPYIIEHHUEM YCIIOBHM
IIOCTaBKU 3aBOJOM-M3rOTOBUTENEM. B mocnenHee Bpemsl Ha 3aBojax BHEIPSAETCS INEPEBO3Ka
IeKa B JKUIKOM COCTOSHUM B CTaJbHBIX TEPMOLIMCTEpHAX (JKeJIe3HONOpPOXKHBIX). Takas
TPaHCHOPTUPOBKA MO3BOJISET U30aBUTHCS OT JIBYX OINEpPALUil: TPAHYISALUHN U OXJIaX/IEHUS MeKa C
MOMOIIIBIO BOJBI Ha KOKCOXMMHMUECKHX 3aBOJax, OO€3BOKMBAHMS M pacIljIaBlIeHHs B Iiexax
aHoIHOM Maccel. [l mpenoTBpallieHHsl OTeph TeIjla M OXJAKIEHUS IeKa Ipu
TPaHCIIOPTUPOBAHMM  LIMCTEPHBI  CHA0XKEHBI  CJIOEM  TEIUIOBOM  M30JILIMH,  KOTopas
BBIKJIa/IbIBACTCSI OTJEJIbHBIMU MaTamMu MEXAY Hapy>XHbIMU KOXyXaMu u
AIIEKTPOHArpeBaTeIbHBIMU 3JIEMEHTAMHU.

Bo Bpems TpaHCHOPTHUPOBKM IIEK B TEpMOLMCTEpHaxX ocTbiBaeT. llomorpeB mneka B
IUCTEPHE OCYLIECTBISIETCd TPyOUaThIMU 3JIEKTPOHArpeBaTeNsIMH, YCTAaHOBJICHHBIMH MEXIY
KOTJIOM U CJIOEM HM30JILUHU. DJIEKTPOHATPEBATENN MUTAOTCS IEPEMEHHBIM TOKOM OT CETH 4epe3
pa3bEMHO-ITENICEIbHBIE COEAMHEHHNS, PACIIOJIOKEHHBIE B ApMaTyPHOM SIIIHUKE, TPUKPEIITICHHOM
K paMe LIMCTEpHBI, Ul MPEJOTBPAIICHNUS MECTHBIX IEPErpeBOB INPHU BKIIOUYEHUU CHUCTEMBI B
AIIEKTPOCXEMY BKJIIOUEHBI TEPMOpEIIE.

CpemHecyTOYHOE CHW)KCHHE TEeMIIepaTyphl B TepMOLMUCTEpHE coctaBisier 5-6°C (mpum
OTCYTCTBHM HAarpeBa), 4TO TIO3BOJISIET COXpPaHUTh NEeK B XHJAKOM Buae 5—7 cyr. llpu
BKJIIOUEHUU DJIEKTPOHArpeBa IEK pPa30rpeBaeTCs B pallOHE CIMBHOIO YCTPOHCTBA U CTEHOK
KOTJIa, T.e. TJe OH HauOojee oxjaxjaeH. B ToMm ciyuae, eciu mpu TPaHCHOPTHPOBAHWU HA
Gonbirue paccTosHHsA mek ocThiHeT ¢ 200 g0 150°C, HeoGxommmoe BpeMs pasorpeBa He
npesbicuT 8—10 4. Pasorpetsiii 10 170-180 °C mek BhIIMBaeTCS W3 IUCTEPHBI B TedeHHe 45-
60MuH.
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PanmonanbHee mnepeBO3UTH MEK B IKEJIE3HOJOPOXKHBIX TEPMOIMCTEPHAX, YEM B
ABTOIMCTEPHAX, OOBEM KOTOPBIX Mal, a 3TO MPUBOJAUT K OTHOCUTEILHOMY YBEIUYCHHIO
TUIOMIA/IeH  OXJIAXTAMIIUX TOBEPXHOCTEH M UYpe3MEpHBIM MoTepsM Termia. Kpome Toro,
HE00X0IMMO coJiepKaHue OOJIBIIOrO aBTONapKa ¢ 00CTYKUBAIOIIUM ITEPCOHATIOM.

[Toctynaromnuii Ha MPOU3BOACTBO MEK MO COCTaBY M CBOWMCTBAM €Ile HE OTBEYAET BCEM
TpeOOBaHUSM TEXHOJOTMH. B HeMm colepkarcs Bilara M JIETKO- JIETy4HE€ BeEIeCTBa, KOTOpbIE
BBI3BIBAIOT €r0 BCIyYMBAHUE, HU3KA €r0 UCTUHHAS IJIOTHOCTD U T.J. U1 YCTPAHEHUS YKa3aHHBIX
HEJIOCTATKOB IIE€K MOJBEPraroT TepMocTaTupoBanuio (Beiaepkke) mpu 150-180 °C B Teuenne 3—
4 CyTOK.

[TepepaboTka MOCTYNAIOMIET0 Ha MPEANPUATHE MEKa OCYIIECTBISIETCS B CIEAYIOIIEH
MOCJIEI0BATEIbHOCTH:

1. Ilpuem u pacruiaBieHHE NIEKa B IEKONPUEMHHUKE.
2. [lepekayka >KUKOTO TIEKa B TICKOTUIABUTEIIH.

3. JlnutenbHas BBIIEPIKKA B IIEKOIUIABUTEIIC.

4. Tlopaya nexa B MPOU3BOJICTBO.

\ /7T
2 5 6 & 52

PucyHok 3 - V3e MOArOTOBKHU CBSI3YIOIIETO

Cxema y3na TOJATOTOBKM TEKa MO TPAAUIIMOHHOM cXeMe B 3ariyOJeHHBIX EMKOCTSIX
npencraBieHa Ha puc. 3. [lek pasrpyxkaercs B NMEKONPUEMHHUK 1, T/Ie OH pacIUiaBisieTcss U
noBoautcst 10 120—140°C. M3 nekonpuéMHUKA KUJKUH MEK MepeKaunBaeTCs MeCTePeHIATHIM
HAcOCOM 2 JUIsl OKOHYATEIHHOW JOBOJKH B IMEKOIUTaBHTENh3.[IeKOIPUEMHHK TpPEACTABIISCT
coboii pesepByap, oborpeBaeMblii mapoM. Peructpel 4 cioykatr HarpeBaTeIbHBIMU JJIEMEHTAMHU;
Yepe3 HMX OT MarMCTPaJbHOTO TApONpPOBOAA 5 MpPOXoauT meperperthiii mo 200°C map mox
naBienuem 4,50—5,0 arm. Peructpsl ycTaHOBIEHBI TO OOKOBBIM CTEHKaM M Ha JHHIIE
NEKONPUEMHHUKA: BCETO B OAHOM nekonpuéMuuke umeercs 40—>50 peructpos ¢ 8—12 tpydbamu
B Kkaxaom. IIpoxoass uepe3 TpyObl pErucTpoB, IMap OTHACT TEIJIO, OXJIaXJaeTcs |
KoHJleHcupyeTces. [lap momaercs B BEpXHIOIO YacTh CHCTEMBI PETHUCTPOB, a W3 HIDKHEW 4YacTu
CIIMBaeTCA KOHJEHCAT B CIEHHAIbHYI0 KOHJIEHCATHYIO JUHUIO 6 (YCIIOBHO IOKa3aHa CBEPXY) U
Bo3Bparmtaercs Ha TOLI. [lome3nsiii o0beM mnexompuémuuka 500—600 M° JIHUIE ero MMeer
VKJIOH JJs Jy4llero cjiuBa Ieka. B mecrte HauOousblied TIyOMHBI YCTaHOBJIEH BBIXOJHOMU
naTpyOoK, 4epe3 KOTOPBIM MEK MOCTyIMaeT B MIECTEpPeHUYaThlii Hacoc. B mexe aHOgHONW MaccChl
COBPEMEHHBIX 3aBOJIOB UMEETCS HE MEHEE TPEX MEKONPUEMHHUKOB.

KoHcTpykiiug mnexoriaBuTeNsl aHaJIOTMYHA KOHCTPYKLIMHM NEKONPUEMHUKA, OIHAKO
€MKOCTh €T0 3HAaYUTEIHbHO MEHbIIe U paccunTana Ha 150—180 T mexa. O60rpeB MeKOrIaBUTeNs
MPOUCXOIUT TaKXKE C TIOMOIIBIO MMapooOOrpeBaeMbIX pPErucTpoB. [OTOBBIA TIEK U3
MEKOIIABUTENIS MOJAETCS Yepe3 MarucTpaabHbIN NEKOMPUBO 7 B IEX Ha y3€l CMEIIeHUs, KaK
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MpaBUJIO, JABYMs IIECTEPEHYATHIMU HacocaMu (oauH pabortaer, oauH B pesepse). [lepekauka
MeKa OCYIIECTBISIETCS MO Mapoo0orpeBacMbiM TpybaM, paboTaoIUM MO MPUHIUIY “Tpyda B
TpyOe”; Ha HapyXHOH TpyOe HMeeTcs CcIoi TerIon3oasuu. KoMMyHHKanmuu B y3ie
NEKOTO/ABOAKH YCTPOEHBI TaKHUM 00pa3oM, 4YTO MEK MOXET NepeKayuBaThCsi M3 0000
NEKONPUEMHHUKA B JIFO00W NEKOIJIABUTENb.

['oTOBHOCTH TEeKa ONpEeACISIIOT 10 pe3yibTaTaM aHAJWU30B W 1O BHEIIHEMY BHUY.
['OTOBBIIA TEK UMEET POBHYIO 3€PKAJIBHYIO MOBEPXHOCTh, O€3 CIICIOB TICHBI WA BCITyYUBAHHS.
[TpomoIKUTETHLHOCTD BBIICPKKH KA 3aBUCHUT OT COJCPKaHUsSI B HEM BJIArd, JIETyYHX, crioco0a
TPAHCHIOPTHPOBKH U JAPYTHX (PaKTOPOB.

OnHaKO CKJIA/IbI TAKOTO TUIIA MMEIOT Psii HEJJOCTATKOB:

- TPYOHOCTh T€PMETU3AIUN €MKOCTEH, 1 OOoJbIIne BHIOPOCH B aTMOC(epy BO3TOHOB, B
BUJIC CMOJI M T'a30B,;

- TPYAHOCTb TOJJICPKaHUS UX B PabOTOCIIOCOOHOM COCTOSIHMM, YUCTKH OT OCAJKOB H
pPEMOHTA.

B nocnexHue roasl Ha BHOBB CTPOSIIMXCS 3aBOJAX YCTAHABIMBAIOT CKIIAABI IIEKa

3aKpbITOrO TUMa.Puc3a
IloaroroBka KaMEeHHOYI0JLHOr0 nNexka Ha BrA3e.

TexHonornueckuit PCKHUM IICKOIIOATIOTOBKHM M BOBJICUCHHUS TCXHOJIOTHYCCKOI'O IICKA B

IIPOU3BOJICTBO OCYIIECTBIISIETCS] B COOTBETCTBUE CO CIAEAYIOUIMMU TpeOoBaHUSIMHU (Tal1. 6):
Tabmuua 6

PeXyMBI MOATOTOBKH IIeKa

Bun u cocrostHue nieka TepmocTaTupoBaHue mocie Temmneparypa
OKOHYAHMS 3arpy3KHu B pe3epByap, CyTKU | TepMocTarupoBanus,’C

I'panynupoBaHHBIH He menee 4 190-205
Kunkuit u3 TepmonpcTepH He menee 2 190-205
CwMmech He menee 4 190-205
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Ipanynuposannbiii
nex

Ilynxm cuea
mhyucmepn N2

[ynm crua
m/ucmepn Nel

Pry Prd

Tocmt pazozpesa mAicmepn ( 60ois
JHcee3H000OCHBIY nymet)

_ = =
m &

&)

" X.
P Pri0 Pril

161 (R1, R2) nekpoborpesaembie pe3epayapst

Oy - PAHYTUPOSAHABIT HEK

F1, F2 Ounstps niexobbie

159,162 (Q1...Q5) Duexrpoborpesaembie Hacock! —_— opeatuveck

«Otke » nenonocumers

160 (M1...M7) Kparst npoGkossie

(K1...K14) Kpanbi npodKoBbie 1cKTpONpHBOIHEIC ooy MK (nexmpo0GOZpEsaEBIE

157 (SH1) Mexomaputens nexomii «OHIKCY)

158 (Br) bak crabumsarop rpany.MpoBaHHONO 1eka
150 (Prl...Pr11) Iyniret pasorpesa TepmoLmcTepH ek Ha CMelenue
151 (TC1, TC2) MyKrsi cvBa TepMOLHCTEPH
84.85 (BSI, BS2) baku crabusmsaimn nexa

A

------------- »nap EXHON02UECKU

'

Pucynok 3a Cxema ckiiaja rmeka 3aKpbITOTO TUIA

[TocTymaronuii  mek MO COCTaBy M CBOWCTBaM €Ile HE OTBEYaET BCEM TpPeOOBaHUSIM
TEXHOJIOTMH. B HeM cojepikaTcsi Bilara M JICTKOKHUIIAIIME BEIIECTBA, KOTOPHIE BBI3BIBAIOT €T0
BCITYYMBaHUE, a TAaK)Ke€ HECTAaOWJIbHBI MHOTHE XapaKTepUCTUKHU. JIJisi yCTpaHEeHMs] yKa3aHHBIX
HEJIOCTATKOB TIEK MOBEPTral0T TEPMOCTATUPOBAHUIO (BBIZEPKKE) MpHu TemmepaTrypax 190-205°C.

B rpanynupoBaHHOM Tmieke Biara MPHUCYTCTBYEeT B BHJE Kalejdb Ha TpaHylax U B
pacnbUIeHHOM Bue. B meke, mocTynaromieM B JKMJIKOM BHJIE B TEPMOLMCTEpHaX, Biara
MPAKTUYECKH OTCYTCTBYET WIIU €€ JIOJi OYeHb Maja. M30bITouHas Blara B MEKE BBI3BIBAET €0
BCIICHMBaHUE. PacrnbuieHHass BoAa OTHENSIETCS TOJbKO B pe3yJbTaTe BBIACPKKH I€Ka MpHU
temriepatypax  Bbime  130°C.HaumOonbpmiee  ygajneHWe  BJard  TOCIE  pacIUIaBICHUS
TPaHYJIUPOBAHHOTO TIEKAa MPOMCXOAMWT 3a TIEPBBIC CYTKU BBIJEPKKHU. [IpakTHYECKH MOIHOE
00€3BOKMBAaHNE TPAHYJIUPOBAHHOTO TIEKA JOCTUTAETCS Ha 3-4 CYTKM BBIACP)KKH, TOBEPXHOCTH
MeKa CTAHOBUTCS «3EPKATbHON.

B xoxe TepMocTtatupoBaHus TeKa MPOWCXOAUT TUCTHILISAIMNS HauOoJee JETKOKUTIAIINX
(metyunx) dpaxiuit (cMOJI, Macel, TPOCTEHIINUX YIIIEBOAOPO/IOB), & TaK )K€ YACTUYHOE yAICHUE
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BOJIOPO/Ia 3a CYET peaKIMil OKUCICHUS U MTOJTUKOHICHCAIlMU YTIJIEBOJIOPOAOB. Y JaJCHUE JETYYHX
BEIICCTB HEOOXOJMMO C TOYKH 3PEHHUS CHIDKEHUS TOPUCTOCTH aHOJa W YIUIOTHEHHS €ro
CTPYKTYypHl. VMcnosib30BaHue Meka ¢ MOBBIIIEHHON BCIYYMBA€MOCTHIO HEJOIYCTUMO, TaK Kak
MPUBOJIUT K BCIICHMBAaHHUIO MAcChl IIPU €€ HMCIOJIb30BAaHMM B aHoze. [lomydeHHBI U3 Takou
MaccChl aHOJ| 00JIaJ]aeT MOBBIIICHHONW TTOPUCTOCTHIO, HU3KOW MEXaHMUYECKOH MPOYHOCTHIO, JIETKO
OKHCJISIETCS U OCBHINIAETCS TIPU DJICKTPOJIU3E.

TeMneparypa pa3zmsrdeHus onpenesisieT Takou MmokaszaTeib, Kak BI3KOCTh MOCTYIAKOUIEr0
B IIPOM3BOJICTBO ME€Ka, OT KOTOPOH, B CBOIO OYEPE/lb, 3aBUCUT BHIOOP TEMIIEPATyPHOT'O pPEKUMa
npolecca CMENIEHU aHOHOM MacChl U €€ MIIACTUYECKHE CBOMCTBA. B X01e TepMocTaTupoBaHus
Ha CKJIaJax IEK MpeTeprieBaeT BO3JCUCTBUE TEMIEPATypbl U KUCIOPOJa BO3yXa B PeaKLUsX
okucieHus. B Tpomecce TepMocTaTHpoBaHus, mpu Temmeparypax 190-200°C, smauenue
TeMIepaTypsl pasMArdeHus ToBblmaeTca B cpeanem Ha 1-15°C B Tewenme 4-5 cyTok.
[loBbIIeHHEe TeMIEpaTyphsl pa3MsAr4eHHs TEKa B IPOLIECCE TEPMOCTATUPOBAHUSI HE JIOJKHO
NPUBOAUTH K YPE3MEPHOMY VYBEIMYECHHMIO BA3KOCTH meka. [loaTomy B 3aBUCUMOCTH OT
HCXOJIHOTO 3HAUYEHHUs ATOr0 IOKa3aTels BpPeMsS XpaHEHHUs IeKa Ha TEKOCKIane HEoO0XO0IUMO
orpannuyuBarh. Eciam ecTh HEOOXOAMMOCTh JJIUTEIBHOTO XPAaHEHUS IEKa B JKUIKOM BHJE, TO
TeMriepatypy cieayer noHusutb Ha 50-60°C. B Takom BHae HEK MOXKET XpaHUTbcs A0 4
MecsaneB. Kpome 3T0ro yCTaHOBJIEHO, YTO I'PaHyJIMPOBAHHBIN €K, XPAHUBLIMICSA HA OTKPBITON
miomaake 0osiee 6 MecsieB, MO JCUCTBHEM OCAIKOB M COJTHEYHOrO OOJIYYCHHS! CTAaHOBUTCS
HEMPUTOHBIM JIJIs1 TPOU3BOACTBA. OKHUCISIEMOCTh M OCBIIIAEMOCTh aHOJAHOW MAacChl M3 TaKOTo
neKa BO3pacTaroT.

Llenp0 TEXHOJOTMYECKOI0 Mpolecca TOATOTOBKHU IIEKa JIJIS MPOM3BOACTBA DJICKTPOJIHOMN

MAcCChI ABJISACTCA.

- YAQJIECHHE BJIATU U JIETKOJETYUUX BEUIECTB;
- crabunuzanus GU3NKO-XUMHUYECKUX CBOMCTB MEKa;
- olecrieueHre TEMIIEpaTypHOrO pPEeXUMa TEXHOJOTHYECKOro IeKa, MOJaBaeMOro Ha
CMELICHHE.
['panyIrpoBaHHBII nekmnepepadaThIBacTCs B JKHUIKOE COCTOSIHUE Ha

ABTOMATH3UPOBAHHOM y4acTKe 10 MpuEMy M mepepaboTKe TpaHyIHpOBaHHOTO meka «OHHKCY.
3arpy3ka TpaHyJUPOBAHHOTO I€Ka MPOM3BOAUTCA U3 «OUr-0eroB» B JO3UpPYIOLIUI OYyHKep,
3aTeéM ¢ MOMOIIBIO IIHEKOBOTO TPAHCIOPTEPA B HAKOMUTENbHBIA OyHKEp M, MYyTEM OTKpPBhIBAHUS
mubepa, B EKOIIaBUTENb.

PacrnyiaBieHHBIM  MEK,IOCTYMAOLMI Ha 3aBOJA B TEPMOLMCTEpPHaX, BO BpeMs

TPaHCIOPTUPOBKH, KaK IPABWIIO, OXJIAKAAETCSA 10 TEMIIEPATYPBI, IPU KOTOPO HEBO3MOXKEH €ro
CIIMB, IIOATOMY TEPMOLMCTEPHBI HAIPaBJIAIOT Ha IOCTBI pasorpesa. llek, pasorpersiii 10
temriepatypbl 190-200°C, mepekaumBaeTCcsi U3 TEPMOIMCTEPH B pe3epByapbl «OHUKCY). Ciaus
neKa M3 TePMOLMCTEPH MPOU3BOIAT HAa OJHOM M3 JABYX YCTPOMCTB ciuBa, pabOTalOUIMX IO
NPUHILIMITY TepelaBIuBaHusl paboueil cpeabl M30BITOYHBIM JaaBieHUeM He Oonee 0,6 atM u3
LIUCTEPH B PE3EPBYapHI.

W3 TtepMomucTepH M y4yacTKa MO rnepepaboTKe I'paHyJIHPOBAHHOIO IEKa >KUIKUM ek
NepeKaynBaeTcsl MIECTEPEHYaThIMU HAcoCaMH B pe3epByapbl 3JIEKTPOOOOrpEeBAaEMOro CKJajaa
neka «OHHMKC». B 3aBUCMMOCTH OT NOCTAaBOK II€Ka Ha 3aBOJ,, TEXHUYECKMX BO3MOXKHOCTEHN
€MKOCTeH CcKJlaZla U HaTypHBIX OCTaTKOB, BBIOMpPAETCS OJMH M3 CHOCOOOB 3arpy3KH IeKa B
€MKOCTH: CIIMB TOJBKO NPEIBAPUTEIBHO PACILIABIECHHOTO TIPAHYJIMPOBAHHOIO IIEKa; CIUB
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TOJIBKO >KHJIKOTO MEKa U3 TEPMOLIUCTEPH 10 3all0JHEHUs pe3epByapa; pasrpys3ka IeKOB B CMECH,
0 CIIEAYIOLIeH cXeMe - PeABAPUTEIHHO PACIUIABICHHBIN IPaHyIMPOBAHHBIN MEK Pa3TpyKaeTcs
B HaKONHUTENBHBIA pe3epByap M Tylda K€ TMPOUZBOAMTCA CIMB JKUJIKOTO TIeKa U3
TEPMOIMCTEPH.'OTOBBIA TIEK HACOCHBIMHM CTAHLMSMH IIOAAETCS B pacxXoJHble Oaku
CTa0WIIM3aLUU TI€Ka, KOTOPBIE CIyXKaT Uil CTaOWIM3aluU TEMIEpaTypHOTO pEeXuMa, a TaKkKe
YPOBHsI IIeKa repej no3upoBaHueM. HeoOxoanmas temnepaTypa neka B 0akax cTaOMIU3aluu
nepes  BOBJIECUEHHMEM B IPOM3BOJICTBO  IMOAJEPKMBAETCS  4Yepe3  JIMHUIO  [0Jla4u
BBICOKOOPraHMYECKUM TeIuloHocuTeneM. M3 6akoB cTaOunm3anuu IeK pacrnpesessercs depes
7103aToppl  Ha cMecuTenu.Pexxumbl  paboThl  (TeMIlepaTypHble YCTAHOBKM —HarpeBaTeseil
pe3epByapoB, CEKIUil 000rpeBa MEKONPOBOJIOB, IEKTPOOOOrPEBAEMBIX KPAHOB II€Ka, HACOCOB
neKa, 000rpeBaeMbIX OPraHMYECKUM TEIUIOHOCUTENIEM OAKOB CTa0MIIM3allMU) YCTAaHABIMBAIOTCS
C 1IeNBI0 00ecCIeueH s TEMIIEPaTyphl TEXHOJIOTUYECKOTO TeKa JUIsl BOBJICUEHUS B IPOU3BOJICTBO,
B COOTBETCTBHH C PErIIAMEHTUPYEMBIMHU TPEOOBaAHUSIMU

IIpokaiuBaHue KOKCOB

B 3aBHCHUMOCTH OT CyILIECTBYIOLIEH TEXHOJIOTUY MTPEIPUATHUS ITepepadaThIBaIOT:

- IPUBO3HBIE IPOKAJIIEHHBIE KOKCHI,

- CBIpBIC (3€JIEHBIC) KOKCHI;

- CBIPBIE KOKCHI € YaCTUYHOM MOCTABKOM MPEIBAPUTEIBHO MPOKAJICHHBIX KOKCOB.

[IpokaneHHbIe KOKCHI IOABEPIalOTCs CYIIKE, ChIPhIE KOKCHI- MTPOKAJIKE.

OcHOBBI NPOKATMBAHUSA

[Ton mpokamuBaHHEM KOKCOB M JIPYTHX YIJIEPOIMCTHIX MaTepHAIIOB MOHUMAIOT IPOIIECC
00pabOTKM KOKCA B TEUEHHUE OIPEECIEHHOIO BPEMEHH IIPU BBICOKUX TEMIEpaTypax ¢ BO3MOXKHO
MUHMMAaJIbHBIM JIOCTYIIOM Bo3ayxa. [IpokanuBaHue KOKCa OTHOCUTCS K OJHOMY W3 OCHOBHBIX
IPOLIECCOB B MIPOU3BO/ICTBE 3JIEKTPOAHOM MACChI, TOCKOJIbKY OCHOBHBIE (DPU3MKO-XMMHUUYECKHE U
HKCIUTyaTal[MOHHbIE CBOWCTBA 3JEKTPOJHOM Macchl BO MHOTOM 3aBHUCAT OT KadecTBa
npokanuBanusi. [Iporeccsl, Mpoucxoasiye Mpu MPOKAIMBAHUU KOKCOB, JOBOJBHO CIIOKHBI.
IpoxanuBanue npousBoaat mpu 1200—1350 °C; mpu 5TOM mpakTHYECKH TONTHOCTHIO YAATAETCS
BJIara, MPOUCXOJAT IMPOLECCHl PA3IOKEHUS CIOKHBIX YIJIEBOJOPOAOB C YJIAJICHHEM JIETYUYHX
BEIIECTB U IMPEXKIE BCETO — BOJIOPOJA, a TAKXKE YIUIOTHSIETCA CTPYKTypa KOokca, (opMUpyercs
€ro KpHUCTAUTMYECKAass peHIeTKa W OCYIISCTBISCTCS YacTH4yHas rpaduTanus Marepuania.
Ynanenue geryuyux BeniectB HaumHaercs npu 400—450°C, 3aMeTHO yBEIMYMBAETCSA C
MOBBIIIEHUEM TEeMIlepaTypbl W JIOCTUraeT MakcuMmaiabHoro 3HaueHuss npu 600-800°C.I1pu
TOBBIIEHUN TemrepaTypsl 10 1200°C mpoMcXoauT ymIoTHEHHe CTPYKTYphl Kokca.Bo Bpems
IPOKAJIIKH CHUXKAETCS 3JIEKTPOCONPOTHBIIEHHE YTOJIbHBIX MaTepHajoB, Kak MpaBuiio, 10 600—
650 MxOwm'M. Ilo Mepe mNOBBbIMIEHHS TeMIEpPaTypbl MPOKAJIKU KOKCOB BO3pPAaCTaeT HUX
MIOTJIOTHTENBHASI CIIOCOOHOCTh MO OTHOIICHUIO K TeKaM.PeakmoHHasi cnoco0HOCTh KOKCOB
(CKOpPOCTh XHMHYECKOTO B3aMMOJICHCTBHSI C JBYOKHCHIO yIJIepoJa WM KHCIOPOJIOM TIpH
BBICOKMX TEMIIepaTypax) B MPOIECCEe MPOKAIKH CYIIECTBEHHO CHIKaeTCs. 30JbHble MPUMeCH
(OKHUCIBI aTIOMHUHMS, JKeJie3a, TUTaHa, BaHAIus U Jp.) B MPOLECcCce MPOKAJIKU HE MPEeTepreBaroT
CYIIECTBEHHBIX M3MEHEHUH M MOYTHU MOJHOCTHIO MEPEeXOAAT B MPOKAJICHHBIM KOKC. Y laneHue
NpOKaIMBaHUEM (KalblIMHAIIMEH) YACTUYHO BO3MOXKHO TOJIBKO CEPHI.

Takum obpazom, B pe3yibrare (U3MKO-XUMHUECKuX mpoueccoB npu 1200— 1350°C B
MIPOKAJIMBAEMBIX YIJIEPOJUCTHIX MaTepuagax BO3pacTaeT OTHOCUTEIBHOE CO/Iep)KaHue yriiepoaa
(B OCHOBHOM 3a CUET CHIDKEHHS COJEpXKaHWs BOJOPOJAa M B HE3HAYUTEIHHON Mepe Ipyrux
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3JIEMEHTOB), MOJIHOCTBIO yJAJISIeTCsl Bjara M OCHOBHAs Macca JIETY4MX, IPOUCXOAUT 0ObeMHas
ycajKka, YBEIMYMBAETCS HWCTUHHAs IUIOTHOCTh, IOBBIIAIOTCSA  3JIEKTPOIPOBOJHOCTh U
MEXaHUYECKasi IPOYHOCTb, PE3KO CHMXKAETCSI OKUCISAEMOCTh (peaKkIMOHHAs CocOoOHOCTh). Bee
3TH MPEBpaICHHsI HEOOXOAUMBI JUIsl IOTYYECHHUSI aHOAHOM MAcChl BBICOKOT'O Ka4eCTBa.

Db dexkTuBHOCTD POKAJIKH KOKca KOHTPOJIUPYETCS o YIEJIBHOMY

3JIEKTPOCOINPOTUBIICHUIO KOKCA B MOPOIIKE U MO0 UCTUHHOM MJIOTHOCTU. ONTUMAalbHAasl CTEIECHb
TEpMOOOPaOOTKM 3aBHUCUT HE TOJIBKO TEMIIepaTyphl IPOKAIKHA, HO W BPEeMsS HaXOXKICHH
Marepualia B 30HE BBICOKMX TEMIIEpaTyp. Y BEJIMUCHHUE TEMIIEPATYPhI TPOKATUBAHUS TPUBOIUT K
CHIDKCHHUIO DJIEKTPOCOINPATUBIICHUS, a MPOAOJIKUTEIBHOCTh MNPOKAJIMBAHUS K YBEJIUYCHHIO
WCTUHHOM INIOTHOCTH.

J1J1s Ipor3BO/ICTBA aHOJHOW MAcChl KOKCHI JIOJKHBI UMETh CIIEYIOIINE XapaKTePUCTUKU:

- JUISI TIEKOBBIX YAEJIBHOE 3JIEKTPOCOMPOTUBIIEHHE HE TOJDKHO npeBbimarh 650 MKOM M,
MCTHUHHAS UI0THOCTH 1,99-2,01 r/ems;

- IUISL HEPTSIHBIX YISIBHOE 3JIEKTPOCOTPOTUBICHHE HE JODKHO TpeBhIath 600 MKkOM M,
MCTUHHAS UIOTHOCTH 2,02-2,04 r/cMm®.

Ji1st mpon3BoICTBa 000KIKEHHBIX aHOJIOB HEPTAHBIE KOKCHI JOIKHBI UMETh
yZEJIbHOE 3JEKTPOCONPOTUBICHUE He npeBblatoniee 550 MkOM'M, UCTUHHYIO IIOTHOCTH 2,05-
2,08 r/em’.

B 3aBojckoii mpakTHKe B MOCIEIHUE TOJbI ONPEACTUINCH CIEAYIONUe TeMIepaTypbl
MIPOKAJIKH KOKCOB:

-nekoBbIx 1200+25°C,

- HepTaHbIx 1250+25°C.

AnnapaTypHO-TexnonornquKaﬂ ¢xXeMa NOAroTOBKHU JICKTPOAHBIX KOKCOB

- | Tonnudo

Oméod dods:
Aoxe

Pucynox 4 - AnmapatypHO-TeXHOJIOTHYECKasi CXeMa MPOKAJIOYHOTO OTACICHHS

Ha puc. 4 npuBenena anmapaTypHO-TEXHOJIOTHYECKAsE CXeMa MPOKAJIOYHOTO OTEICHUSI.
Kokchl moCTymarT Ha 3aBOJI B OTKPBITHIX KEJIE3HOJOPOKHBIX BaroHaXx W pPa3rpyKaroTcs Ha
ckiage 1 B coenuaigbHble TMPUEMHUKH — TpaHIied. EMKOCTh CKjIaja 3aBUCUT OT
MECTOIOJIOKEHHSI MTOCTABIIMKOB. YeM fanbliie MOCTaBIIMK, TeM OOJNbIIEe TOKEH OBITH CKIAI.
[Ipu GonbIIOM OTHANIEHWH 3aBOJOB-TIOCTABIIMKOB OT 3aBOJA-TIOTPEOUTENST €MKOCTh CKiIaja
paccuntana 06b19HO Ha 20—30-cyTouHyI0 MOTPEOHOCTH 3aBO/Ia B KOKCE.

Jliis mepeMenieHusl KOKca BHYTPH CKJIaja, a TakyKe JAJs 3arpy3KH B MPUEMHbBIE OYHKEPHI
Ha CKJIaJic YCTAHOBJICHBI rpeidepHbiec kpaHbl 2. VM3 mpuemHoro OyHkepa 3 KOKC JIOTKOBBIM
nuTaresaeM 4 molaeTcs Ha BAIKOBYIO 3y0UaTyr0 APOOMIIKY S5 JJIsl TPeABAPUTEIIHLHOTO APOOTIEHNS,
rJe Kyckd Kokca ymeHbiatTtes oT 250—350 go 60—70 mM. DneBaTopamMu  IpoOJIEHBIN KOKC
MoJaeTCsl B pacxojHble OyHKepa 7, OTKyJa MUTATeSIMH § dYepe3 3arpy30dHylo Teuky 9 B
“X0NOaHBIA” KOHel Bpamiaroreics mnpokamouHoi meun 10. [lexoBblii U HEPTIHONW KOKCHI
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3arpykaioTcst B pasHble  OyHkepa. IIpokan€HHbIi KOKC  4epe3  IMeperpy30yHyio
BOJIOOXJIAKAEMYI0 TEUKY IOCTYMaeT B XOJOMWIBHUK OapabanHoro tuma 11, w3 KoTroporo
OXJIQXKJIEHHBIA KOKC TPAHCIIOPTEPAMHU U 3JIEBATOPAMHU IIOAAETCS B Pa3MOJIBHOE OT/IETICHUE.

OOpasyromiecs: B MeYM Tra3bl C MEJIKUMH YacTHUIIAMU KOKCA, 3albUIEHHBIA BO3AYX W3
XOJIOAWJIBHUKA OYHMIIAIOTCA ACHUPAIlMOHHBIMU CHUCTEMaMH, YIAISIOTCS Yepe3 ““XONOoaHYI0”
TOJIOBKY M JBIMOBYIO TpyOy, KOTOpas HaXOAMTCS TMOJ pa3pexeHHeM, a IMpU HaJuduu
NBUICYJIABINBAIONINX ~ YCTPOHCTB  (LIMKJIOHA,  AJIGKTPOQMIbTpa) Ta3bl  OTCACBIBAIOTCS
JIBIMOCOCAMHU. 3allbUIEHHBIM BO3AYyX OTCAChIBAaeTCS M3 XOJOAMWIbHHKA W OYHUIIAETCA B
ANEeKTpOoUIbTPE WM pyKaBHOM (UIbTpe. YIJIOBICHHAs! MbLUIb C MOMOLIBI0 MHEBMOTPAHCIIOPTA
BO3BpAILlaeTCs B MPOU3BOACTBO. KpoMe npokasouHbIX Medeid, NpoKaJuBaHUe BEIYT B KAMEPHBIX
neyax, B KPYIJIbIX IMOJOBBIX MeYaX, B PETOPTHHIX Meyax.

KoncTpykuus Bpaimawomneics neu u XoJa0Au1bHIKA

[IpokanouHas medb COCTOMT U3 CJEAYIOIIMX OCHOBHBIX Y3JIOB: LIMJIMHIPUYECKOTO
cTasibHOTO OapabaHa, yTepOBaHHOTO M3HYTPH OTHEYMOPHBIM KUPIUYOM, OIMOPHBIX YCTPOMCTB,
MPUBOJIA, TOJIOBOK — TOIOYHOM (ropsdeil) W ra300TBOIALICH (XOJMOAHOM), MEperpy304HOro
yCTpoiicTBa U 6apabaHHOTO XOJ0AUIbHUKA (pHUC. 5).

B 3aBoackoil mpakTUKE IS XapaKTEPUCTUKU TEMIIEpAaTypHOro pexxuma padoThl
BpalllaOIIEeiCs MeYd MPHUHATO YCIOBHO JENHUTH €€ JUIMHY Ha CIEAYIollue 30HbI (HauuHas C
XOJIOAHOTO KOHIIA TICUH):

1) 30Ha MOACYIIKU U HArpeBa;

2) 30Ha IPOKAJIKU;

3) 30Ha OXJIaXICHUA.

30Ha MOACYIKH U HarpeBa. Koke, mocTynaromuii B X0J0AHbIA KOHEL] €YU, COAEPIKUT OT

3 mo 15 % Bmarm m or 1 mo 10% umeryunx BemecTB. B pesynbrare HEmpepbIBHOTO
NepeMeNINBaHUSl U KOHTAKTa C OTXOAAIIUMHU razamu, HarpeteiMu jo 400—500 °C, Bmara u
JeTy4Yle BellecTBa MHTEHCUBHO ynamsitorcs. [lo Mepe mpoaBukeHHs KOKca B 30HY Ooiiee
BBICOKHMX TEMIIEpaTyp I'a30BblAe/IEHuEe CTAHOBUTCS Oosiee nHTeHCcuBHBIM. Ha paccrostnumn 10—15
M OT XOJIOJHOTO KOHIIA ME€YH JIETY4YHEe 3aropatoTcsl; TeMIepaTypa KOKca B pailoHe KoHIa (akena
dopcynku mopsmaercs g0 1200 °C. 31ech ycnoBHO KOHYAeTCs 30HA MOACYIIKH M MOOTPEBA
MaTepuaia 1 HAYMHAETCS 30Ha MPOKaJIKy. J[JI1MHa 30HbI OACYIIKHY U ntogorpesa 25—30 M.

30Ha TpoKaIkK —o01acTh CaMbIX BHICOKHX Temmepatryp (1o 1400 °C); nnuna 30HE 5—

10 m. T'a3oBbIIeNEeHHE M TOpeHHE JETYYUuX B 3TOW 30HE MPAKTHUUYECKU MPEKpalaeTcs, B KOKCe
3aKaHYMBAIOTCSI BCE OCHOBHBIE (DU3MKO-XUMHUYECKHE IPEBPALLECHUS, PpACKaJCHHBIH KOKC
puoOpeTaeT OcClenuTeNnbHO Oenblid 1BeT. OCOOEHHO YEeTKO 3Ta 30Ha MPOCMATPUBACTCS INPHU
IMPOKAJIKE IMEKOBOTO KOKCAa C MUHHUMAJIBHBIM COACPIKAHUCM JICTYUHX.

3oHa OXJTAKJACHUAHAXOJUTCA MCEKIY (paKCJ'IOM U TOpAYHMM KOHIOM II€YH, JJIMHA 30HbI

OXJIQKJICHUS OTpeAeNsieTCs] KOHCTPYKIMEeH (ypMEeHHOro ycTpoiicTBa u coctasiser 1,5—2,0 m.
W3-3a OTCYTCTBUS MOJOTPEBA U B PE3yJIbTATE MOJICOCOB BO3yXa U3 XOJIOIMIBHUKA TEMIIEpaTypa
3aech cHmkaercss 10 1100— 1000°C. LIBeT kokca B 3TOM 30HE CTAHOBHUTCS 0OJIE€ TEMHBIM, C
BHIITHEBBIM OTTEHKOM.

PerynmupoBanue nporecca mpoKaIKu CBOJUTCS K IMOJICPKAHUIO 33/ IaHHON TeMITepaTyphl,
ONTHMAJLHOW JIUTMHBI 30HBI MPOKAIKU U €€ TOJIOKEHHUS B TeUW MyTeM M3MEHEHHUsS KOJUYeCTBa
TOTUIMBA, KHCIIOPOJIa BO3yXa M pa3peeHUs B nieur. [Ipyu U3MEHEHUH OJTHOTO M3 PETyIUPYEMBIX
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napaMeTpoB HEOOXOIMMO TMPHUHATH MepPbl K COOTBETCTBYIOUIMM W3MEHEHHMSIM M APYTrUx
[1apaMeTpOB.

Kontpons wu peryiampoBaHue mpolecca OCYUIECTBISIIOTCS —CIEAYIOUMM  00pa3oM.
TeMneparypa OTXOISAIIMX Ta30B U3 NEYM KOHTPOJUPYETCS TEPMONAPOM, MOKA3aHUS KOTOPOM
(UKCUPYIOTCS CaMOIUIIYIIUM IpUOOpPOM, a TeMIepaTypa B 30HE MPOKAIKH — MEPEHOCHBIM
ONTUYECKUM MMHPOMETPOM WJIH CTALIMOHAPHBIM PaJualMoHHbIM pubopom. Temiieparypa B 30He
MIPOKAJIKN M€Y PETYIMPYETCs M3MEHEHHEM pacxolloB TOILUIMBA M Bo3ayxa. Pacxon tommBa
ompenenseTcs MO IOKAa3aHUAM CaMONMUIYIIEro pacxoJoMepa, CMOHTHUPOBAHHOTO Ha
TOIUIMBOIIPOBO/IC, U PETYIUpPYeTCs 3aJBM)KKAMH, YCTAaHOBJIEHHBIMU Iepel (HOpCYHKOH wuiu
ropenkoin.Pa3pexeHre B XOJIOJHOM T'OJIOBKE II€YU KOHTPOJIUPYETCS MAHOMETPOM, IOKa3aHMs
KOTOPOro (UKCHUPYIOTCS CaMONMUIIyIIuM Tpudopom. KommuecTBo BO3ayxa, MOJaBAeMOro s
CKUTaHUS TOIUIMBA, PETYIMPYETCs IUOepaMHu W APOCCENbHBIMU 3aCIOHKAMH, TaBJICHUE >Ke
BO3/1yXa, II0JaBa€MOT0 BEHTUJISITOPOM, KOHTPOJIUpyeTcs 1o mokazaHuio U-oOpaszHoro
MaHoMmeTpa. KonnuecTBo KoKca 10 M MOCJIE MPOKAIKU ONpPEAeNseTcs MO MOKa3aHWUSM BECOB,
YCTAaHOBJICHHBIX HA JIEHTOYHBIX TpaHCHOpTEpax Mepell IMPOKAJIOYHOM TMeYbld U IOCIe
XonoauiIbHUKa. KauecTBO MPOKaNEHHOTO KOKCa OMpeleNsieTcs aHainu3aMu mpol, oTOMpaeMbIX
nocJse XojaoauibHuKa. [IpoKaleHHbI KOKC KOHTPOJIMPYIOT Ha IMPOLIEHTHOE COAEpP’KaHUE CEPHI,

30161, JETYYHX M BJArd, MCTUHHYIO IUIOTHOCTH (I/cM°) M y/IENbHOE SIEeKTPOCONPOTHBICHHE
(Om-m).

OTH NOKa3aTeIy 3aBUCST OT CICAYIONINX (PaKTOPOB:

1) nosio’keHUs U AJIMHBI 30HBI IPOKAJIKH;

2) pacupezeneHus TeMIepaTyp 1o JJIMHE 30HbI IPOKAJIKH U B 30HE MOJICYILKH;

3) BpeMeHH Hax0xXJIeHHsI MaTepualla B 30HE MPOKaJIKU
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Pucynok 5 - [Ipokanoudnas rneds ¢ X0J0IUIbHUKOM:
1 - Teuka nns mMojayM Marepuana; 2 - XONOJHAas TOJIOBKA meuu; 3 - OapabaHHas Meus;
4- GaHAax; 5 - MOJIIMITHUK; 6- ONMOPHBIA POJUK; 7 - BEHIOBAs IIECTEpPHS; 8 - MOJBEHIOBAS
mectepHs; 9 - peayktop ocHoBHoro mpuBona; 10 - ropsuas ronoBka; 11 - ropenka; 12 -
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BEHTEJIATOP BO3IYIIHBIN; 13 - meperpy3ouHoe yCcTpoilcTBO; 14 - oTKaTbiBaroias TeJlexka; 15 -
CUCTEMA BOJSIHOI'O OpOLLEHUS XOJIOAUIbHUKA; 16 - XonoauibHuK; 17- pa3rpy304Hoe OTBEPCTHE
XOoJoauIbHIKa; 18 - mpuBox; 19 - cnuBHOM matpy6ok; 20 - mHeBMOoanapaT

Cyuka npoKaJéHHbIX KOKCOB

[IpuBO3HBIE TPOKAJEHHbIE KOKChl IOCTYNAIOT B CHEUUAIM3UPOBAHHBIA  CKJag,
o0OecnieunBarOIIMi MUHUMAaJIbHbIE IOTEPH KOKCAa B BHUJE IbUIM IPU IEPErpy3Kax, a TaKKe
MPEeIOXPaHIIONINI OT 0CaJKOB. B 3aBUCMMOCTH OT co/iepKaHus BJIar, €CJIM COJep)KaHUe Biaru
6onee 0,3—0,5% KOKC HalpaBJIIeTCs HA CYIIKY.

[Tox cymkoi mpokan€HHOTO KOKCa MOHUMAIOT MPOLECC yJAJeHUs BIAru MOCPEACTBOM
BBICOKMX TEMIIEpaTyp B TeueHue ormpeaesneHHoro BpeMmeHu. CylmKy OCYHIECTBISIOT, Kak
NpaBUIO, B CYIIWIbHBIX OapabaHHbIX mevax. bapabaHHas cymmika HpeACTaBsieT CcOOOM
[WIHHIPAYECKUN HAKJIOHHBIN O0apabaH ¢ IByms OaHIa)xxamu, KOTOPBIC MPH BpamieHuu 6apadbana
KaTATCSA 110 OMOPHBIM PONMMKAM. YTOJ HakIoHa 0apabaHa K TOPH30HTY He HpeBbimaer 6°.
BuyTpenHss noBepxHocTh OapabaHa 000py10BaHa HACAIKAMU: IPUEMHO-BUHTOBOM U OCHOBHOM.
KoHcTpykius HacaJKu 3aBUCUT OT pa3Mepa KyCKOB M CBOWCTB BBICYLITHBaeMoro marepuana. Kak
MIPAaBUIIO, HACATKU UMEIOT JIonacTHyIo win [-o006pasznyio hopmy.

Matepuan mocTymaeT co CTOPOHBI BXOJHOTO KOHIa OapabaHa uepe3 mHUTaTelb U
3aXBaThIBACTCA BUHTOBBIMU JIONACTSMU TNPUEMHO-BHHTOBOM HacaJku. 3areM Marepual
IepeMEeNIaeTCsl B CYyLUIMIKE IPU TOMOIIY OCHOBHOM HACaJK{, PABHOMEPHO paclpeaesstonei ero
1o ceyeHuro OapabdaHa.

OO0b1uHO B OapabaHHBIX CYIIMIIKAX MaTepHajl U TOPSYUI ra3 ABHKYTCS MPSIMOTOKOM, T. €.
B OJHOM HaINpaBlieHUH OT BEPXHEro KOHIIA OapabaHa K HWKHeMy. bmaromaps sTomy
MPeIOTBpaIaeTCs MOBBIIIEHHBIH YHOC MaTepuaia B BUJIE MBLUIH.

Cxwuranve TOIUIMBa (Ma3dyTa MM MNPUPOJHOTO ras3a) OCYLIECTBISETCS B TOIIKE
(opkamepe), Tie 06pasyromascs TazoBas CMech JI0KHA HMETh TeMreparypy He menee 600° C.
Hanee ra3 nocrynaer B 6apabaH CYIMIMIKK M Yepe3 pyKaBHBIH GMIBTP U JBIMOCOC YAAISIETCS B
aTMocdepy.BbICyIIeHHBI MaTepuan MPOXOJUT MOANOPHOE YCTPOHCTBO B BHUJAE CMEHHOIO
KOJIbIIa UM TIOBOPOTHBIX JIONATOK, IMOCPEICTBOM KOTOPBIX PETYJIHUPYETCs CTENEHb 3al0JHEHUS
Oapabana. OOBIUHO B CYIIWJIKAX CTEMEHb 3amojiHeHuss He mpesbimaer 20—25 %. ['oToBwIii
IPOAYKT MPOXOAUT Yepe3 LUTF030BbIM 3aTBOP, MPENATCTBYIOIIMM 110JCOCY HAPYKHOTO BO3yXa B
OapabaH, u ynamsiercs TpaHcnoptepom.CymmibHble Oapadanbl umeroT guamerp 1,5—3,0 M,
ey  15—20 M B 3aBHCHMOCTM OT 3aJaHHOM NPOM3BOJUTEIBHOCTM M KayecTBa
nepepabarbiBaeMOro Marepuana. TemmepaTypa rasa, BBIXOJSIIETO U3 TOMOYHOI'O YCTPOMCTBA,
MOJKET PEryJupoBaTbCsi CMEIIEHHEM C BO3QYXOM, YTO MPEIyCMOTPEHO KOHCTPYKLMEN
TOIIOYHOT0 YycTpoilcTBa. TemmepaTypa BbIXOAsAIIEro M3 OapabaHa BoO3ayXa HeE JIOJDKHA
npeBbimath 150 °C, Tak Kak B MPOTUBHOM CITy4ae MOTYT IMOCTPaAaTh pyKaBHbIC (PHIIBTPHI.

TemmepaTtypa kokca Ha BeIxojae He mpeBbimaer 100 — 120°C. TIpou3BoaMTEIHHOCTH
CYLIWJIBHOTO YCTPONCTBA B 3aBUCUMOCTH OT KPYITHOCTH MaTepHalia U COJAEp>KaHUs B HEM BJIaru
MOXXET KOJIe0aThCsl B JOBOJILHO MIUPOKUX Tpesenax. [ Cymiku 1uamMeTpom 2,8 M U JJIMHOU
16 M IpOU3BOIUTENHHOCTH 10 yIuIto cocTaBiugeT 60 1/4. Ilpu sToM Temmeparypa rasa Ha BXOje
800 °C, na BeIxome 110 °c, marepuana mocne cymku 100 - 105 °C, ckopocTh BpamieHus
6apabana 6 MUH Y, cTereHb 3anonHeHus 6apabana 21 %.
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IMoaroroBKka MMXTHI AJIS 3JIEKTPOAHOM MaCChI

VcXonHBIM CBIpbEM AJISl NPOLIECCAa MOATOTOBKU IIMXTHI SIBJSETCS NMPOKAJICHHBIN KOKC,
Orapku aHOJOB, Opak oOxura, YJIOBJICHHAsl TbUIb ACHUPAMOHHBIX CHUCTEM, OTXOJbI
COOCTBEHHOr0 MPOM3BOACTBA U Jpyrue Martepuanbl. Kokc 1omkeH ObITh palMOHaIbHO
U3MeJbYeH, KIIaCCU(DUIIMPOBAH 10 KPYIHOCTH U pacIpe/iesieH 0 COOTBETCTBYIOIUM OyHKEpam
Ui no3upoBaHus. HasHaueHueM nepezena ApoOJieHUs, pacceBa W pa3Moiia KOKca sIBISeTCs
MOJy4eHHE KOMIIOHEHTOB KOKCOBOW INUXTHI (KPYIKH, OTCEB, IbUIb), OO0ECHEUMBAIOIINX
3aJJaHHBIM IPaHYJIOMETPUYECKUI COCTAB KOKCA-HAMOJIHUTEIS aHOAHOM Macchl.

JlpodiieHue M pa3mMoJ1 KOKCOBOM IIUXThI

Ienbto 1poGsieHUs ABJISETCS MPABUIBHOE U IMOJIHOE MCIIOJIb30BAaHUE BCEIO MCXOIHOIO
CBIPbsI, ITyTEM IOJIyYEHHs MaTepraa BCeX KJIacCOB KPYITHOCTH B HEOOXOIMMOM COOTHOIIICHUH.

B 3aBucuMOCTM OT  KpYNHOCTH JApOOMMOro Mmarepuaiga U ApOOJIEHHOro IMpOAYKTa
CTaJuM IPOOJICHHSI UMEIOT CBOM HA3BAHUS:

- kpymnHoe apooisienue (kycku 1000-300Mm),

- cpennee apoodiieHue (Kycku 50-5mm),

- TOHKOE JIpoOsieHne (KyCKU SMM U MeHee).

Jist 1poGIieHNs] KOKCOB 1 00OPOTHBIX MaTepPHaIOB MPUMEHSIOTCS:

- BaJIKOBBIE JPOOUIIKY C 3yOUaThIMM U TJIaIKUMHU BaJIKaMH,

- IIEKOBBIE JPOOMIIKH,

- MOJIOTKOBBIE U POTOPHBIE IPOOHIIKH,

- KOHYCHbIE IPOOUJIIKH.

Jnst mosrydeHust TOHKAX (Gpakuuid muxTel(nbuin MeHee 0,16MM) MpUMEHSIOT MIapoBBIE

menbHUIBL. Mcxomnblii matepuan — ¢pakuun - 0,63-2 MM, momydaemble IMociie pacceBa Ha
rpoXoTe MpH APOOJICHWH, MOCTYMAIOT BO Bpamarommuiics O0apaban, 3amonHeHHbIH Ha 35-40%
oObeMa CTadbHBIMH ImapaMu. IIpoxoas paccrossHME OT 3arpy304HOrO YCTPOWCTBA JI0
pa3rpy304HoOro, Marepuai, 1oj BO3JACUCTBUEM JIBHKYIIMXCS IIAPOB, HEIPEPBIBHO UCTUPAETC U
pa3IaBIMBaeTCs 10 TpeOyeMol BeTMYMHBI (TOHUHBI TOMOJIA).

PacceB (rpoxo4yeHune) KOKCOBOM IIHXTHI

Llenb rpoxodeHuss — pas3lenuTh IPOOJEHYI0 KOKCOBYIO IIUXTY MO KpPYIHOCTH, ITyTE€M
IIPOCEUBAHUS €€ UEPE3 CUTA C OTBEPCTHAMM 3aJaHHBIX Pa3MEpPOB.

Jlnga paccenBaHMsl MaTepuaiga NPUMEHSIOT anmapatel — BHOporpoxotsiPuc.6. B
pe3ysbTare rpOXOUYEHUs MOTY4aeTcs HECKOJbKO KJIacCOB KPYIHOCTH MaTepuaia, JIeKallux B
IpaHUIlaX pa3MepoB siueek cUT BUOporpoxora. [Ipu nmpocenBannu Ha rpoxore ¢ ceTkamu 6,4,2 u
0,63 MM, NONYy4YarOT OAThH KIACCOB:

-HaJICUTOBBII MaTepua BEpXHEro cuta - Gpakuus +6 MM, Ha3bIBa€MbIH «BO3BPATOM;

-II0JICUTOBBIN MaTepuall BEpXHETO MEPBOrO CUTa U HAJICUTOBBIA MaTepHall BTOPOTO CUTa
- ppakuus -6+4 mm (xkpynka 1);

-[10/ICUTOBBII MaTepuan BTOPOro CUTA U HAJICUTOBBIA MaTepHall TPEThEro CUTa-(hpaKius
-4+2 MM (Kpymka 2);

-TIOJICUTOBBII MaTepuan TPEThero CUTa U HaJCUTOBBIN MaTepuas 4eTBEPTOrO HUKHETO
cuta — ¢ppaxuus -2+0,63 mm (otces 1);

-IIOJICUTOBBII MaTepuall HUXKHero cuta - gpakuus -0,63 mm (otces 2).
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Pucynok 6 - JIByxceTOoYHbIH IPOXOT

TpancnopTHpoBKa U NMoaYa MaTepuaJia

[IuTaTeneM Ha3bIBAETCSI MEXAHU3M, IIPU MOMOIIM KOTOPOTO MPOBOJUTCS paBHOMEpHAs
nonaya marepuana. Ilutatenn OOBIYHO YCTAaHABIUBAIOTCSA IO/ PasTPY30YHBIM OTBEPCTUEM
OyHKEepOB, M3 KOTOPBIX MaTepuaja TPaHCIOPTUPYIOT B TMepepadaThIBAIOIIME €ro arperaThl.
[TutaTenu mnepeKkphIBalOT BBITYCKHOE OTBEpCTHE OYHKEPOB M, CIEAOBATEIbHO, BBIMOIHSIOT

OJIHOBPEMEHHO (YHKIIMM 3aTBOpPOB. B 1exax aHOAHOM Macchl HalIu Haubosbliee
pacnpocTpaHeHue IIaCTUHYAThIe, BUOPAIMOHHBIC, TapeIbYaThie U JJOTKOBBIC TUTATEIIH .

Penenrtypa aHoaHo#i Macchl.

OcHoBBI (POPMHUPOBAHUSA CTPYKTYPHI aHOAA

K aHomam  aiOMHHHMEBOTO 3IIEKTpONIM3Epa MPEABABIAIOT TPeOOBAaHUS CIEAYIOLIETO
Xapakrepa:

— Kak K (pU3MYECKOMY Tely, CIOCOOHOMY BBIJIEP)KUBATh MEXAaHUYECKHE HATPY3KH MpU
BBICOKHX TeMIIEpaTypax U 00eCIeYrBaTh BHICOKYIO AIEKTPUUYECKYIO TIPOBOIUMOCTH;

— KaK K XUMHUYECKH AaKTUBHOMY D3JIEKTPOAY, IOABEPKEHHOMY XUMHUYECKOMY U
ANEKTPOXUMUUYECKOMY OKHCIICHHIO B TIPOLIECCE DJIEKTPOJIM3a M CIOCOOHOMY MPOTHBOCTOSITH
HEOIaronpHUATHBIM BO3ACHCTBUSIM XUMUYECKOTO XapaKkTepa.

OTU YCJIOBUSL MOXHO YIOBJIETBOPUTH, €CIHM TOCTPOUTH CTPYKTYPY DJEKTpoda II0
MPUHIIMITY KOMIO3UIIMOHHOTO MaTepuania, T. €. KapKaca U3 KOKCOBOTO 3epHa (HAMOJIHUTENs) U
CBSI3YIOIIETO (MaTpUIlbl) M3 KaMEHHOYTOJIBHOTO meka. COorjiacHO TEOPHUH KOMMO3UIIMOHHBIX
MaTepuaioB, KOHEYHBIH MPOAYKT — KOMIIO3UT MPEBOCXOJUT IO CBOMM CBOWCTBaM o00€
COCTABJISIONINE B OTICILHOCTH.

TeM He mMeHee, KOMIO3UIIMOHHBIM XapakTep CTPYKTYPhI MPEAONPEAEISIET U HEKOTOPHIE
OCOOEHHOCTH paboThl aHOJA B YCJIOBHSX JJIEKTPOJM3a KPUOIUTOTIIMHO3EMHOTO pacIljiaBa.
Baxneiue U3 HUX Claeayronue.

1. B cuny pa3nuuusgs XMMHUYECKHMX CBOMCTB KOKCAa M3 HAMOJHHUTENS W KOKCa W3
CBSZYIOIIIETO OKHCIEHHE WX TMPOUCXOJUT C Pa3HOW CKOPOCThIO, YTO OOYCIaBIUBAET
HEpaBHOMEPHOE (CEJIEKTUBHOE) OKMCIEHHWE aHOJa M OCHIAaHWE YacTH HAIMOJIHUTENS, Kak
MOKAa3aHOo Ha pHC. ba.
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Pucynok 6a - Cxema oKHCICHHS aHOJa

2. HeckomneHcupOBaHHasl ycajka Marepuana MaTpuibl NpH OO0XKHIe IMPUBOAUT K
00pa30BaHUIO B CTPYKTYpE KOKCa U3 CBSA3YIOILEI0 MHOTOYMCIEHHBIX JE€(PEKTOB (MUKPOTPEIIHH,
0P, PACCIOCHUH U JIp.), YTO HHULIMUPYET MEXaHUYECKOE OChIIIAHUE YaCTHIl KOKCa.

OTO 03HAuaeT, 4TO IpH Pa3padOTKe PEeUEeNTypbl aHOJHONW MAcChl CIENyeT UCIOIb30BaTh
KOKC-HAIIOJIHUTEIb CO CTPOrO PErIaMEHTHPOBAHHBIM 3HAYCHMEM DPEAKLMOHHOM CIIOCOOHOCTH.
[Ipu pacyere rpaHyJIOMETPUYECKOTO COCTaBA HEOOXOAMMO TAKKE IPEAYCMOTPETh IUIOTHYIO
YIIaKOBKY 3€peH, 4TOoObl M30eXaTh BBICOKOW MOPUCTOCTH aHOJA U IMPOHUKHOBEHUS PEAKIIUU
OKHCJICHUS BO BHYTPUIIOPHUCTOEIIPOCTPAHCTBO.

I'panynomerpu4yecKkrii COCTaB AHOAHOM MACCHI.

HpI/I IIPpOU3BOJACTBC aHOHHOﬁ MaCChbl AJId CaMOO6)KI/IFaIOIHI/IXCH dHOAOB Ha OCHOBC
Heq}THHHX KOKCOB Ha OTCYCCTBCHHBIX IMPECANIPUATUAX UCIIOJIB3YIOT CICAYIOHNUEC COCTABBIIINXTHI:

Cocras Na 1 Cocrap Ne 2
+8 MM <3,0 9% +8 MM <3,0 9%,
—8+4 MM 162 9, —8+4 mm 14+3 9,
—d4+1 Mm 29+2 %, —4+2 MM 18+3 9
—=14+0,074 Mm ITo pasHoOCTH —2+0,08 Mm I'lo pasnocth
—0,074 mm 302 9%, -0,08 MM 33+3 9

B 3apy0exHOW NnpakTHUKe HCIIOJAb3YeTCd HECKOJIbKO PEeLeNnTyp
A8 MPOM3BOJCTBA «CYXOHM» aHOAHOM MAacCChI:

PDupma «MmaopoaarwoMuuuym» (Hopeerns) @upma «Kaisep» (CIIA)

—14 +5 MM 19 9% —15+4,75 MM 18 %
—5+2 MM 10 % —=4,75+1,17 Mm 21 %
—=24+0,063 MM ITo pasnocTH —1,174+0,074 I'lo pasnocTu

—0,063 MM 36 % -0,074 36 %

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

Kpynka 2 16+2% (-4+2 mm)

Otcesn 28+2% (-2+0,63 mm);

[Tp11B 30+£2% (-0,08 mm).

Ces3yromee 28-30%, mmxTa 70-72 %.

JUis mpou3BOJCTBA OOONOKEHHBIX aHOJIOB MPUMEHSETCSl TPaHyJIOMETPUYECKH COCTaB
HIMXTHI, IPEJICTABICHHBIN B Ta0. 7.

Tabmauua 7
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Knacc kpynHoctu, MM CocraBNel, %(oteuectBenHbie | CocTaB No2, %
TIPS ATIPUSTHS) (3apy0OexHbIE IPEqTIPUATHS)

+12,5 3 (MakcuMyMm) 8+3

-12,5+4,0 14+3 173
-4,0+0,8 40+3 334
-0,8+0,2 ITo pa3HocTH 4+3

-0,2 4043 36£3
B toMm uancne -0,063 2043 2243

I'pybast dpakiust COCTOUT U3 APOOJICHHBIX OTapKOB M BO3BpaTa 000XIKEHHBIX aHOOB.
Cpenssist ppakiysi HCKIIFOYUTEIIBHO M3 KOKCa.

Conep:kanue CBSI3yIOLIET0

Jl1st 000XOKEHHBIX aHOJIOB IPHU COJIEp X aHUU Teka B mpenenax 13,5-14,5% nocruraercs
MakcUMajbHas O00BbEMHas IUIOTHOCTh W MPOYHOCTh Ha  CXKATHE, MHUHUMAaIbLHOE
AJIEKTPOCOTPATUBIICHHE U BO3YIITHAS TPOHUIIAEMOCTb.

J1y1s1 aHOTHOM MacChI JISl CAaMOOOXKHUIAFOIIETrOCs aHO/Ia.

BepXHHHTOKOIOIBOI ONTUMAILHOE COJIEPIKAHUE TIeKa:

- panoBas aHoHas Macca 29-33(ist HeTAHBIX KOKCOB), 26-28,5 (17151 1eKoBBIX KOKC)%0,
k03 durment texyuectu (Kr) 1,6-2,2;

- «cyxas» anoaHas macca 26-30(mist HegTsHbIX KokcoB)%, K:=1,1-1,75;

BokoBoO# TOKOMOIBOT ONTUMAJILHOE COJEp)KaHHUE Tieka Ha 3-4% HIKe, 4eM Ha PSAJOBBIX
aHOMHBIX Macc, ¢ Ky =1,2-1,6.

IIpu TakoM coaepKaHUH TICKa B aHOAHOM Macce JOCTUIaeTCs MaKCHMMallbHas MPOYHOCTb,
ONTHMAaJIbHAS pa3pymaeMocTh B Toke CO2, MUHUMAaIIbHASI TIOPUCTOCTD U SJIEKTPOCOTIPATUBIICHHE.

J03upoBKa KOMIIOHEHTOB IHUXTHI

1o coXHOCTH JO3UPOBaHUS OCHOBHBIE KOMIIOHEHTHI IIUXTHI MOTYT OBbITh pa3fiesieHbl Ha
CJIEIyIOIIKE TPYIIIbI:

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

- IbUIEBbIE PpaKyK (MEIbHUYHAS, PUIBTPOBAS MBUIN);

- )KUJIKMI KaMEHHOYTOJIbHBTH IIEK.

Jlo3upoBaHUe 3€pHOBBIX (pakIMid HE MpencTaBiseT OOJBIIOTO TpyJa, TaK Kak 3TH
MaTepHalbl JIETKO MEPEeChINaloTcsl U He ciekuBaroTcs. OnpeaeneHHyo MpolieMy COCTaBIIsIeT
HECTaOMJIBHOCTh UX CHTOBOI'O COCTaBa, YTO TpeOyeT BHUMAHHs IPU COCTABICHMM 33/1aHUS Ha

JO3UpOBKY. [Inst 3TOro n03upoBaHMsI MCHOJIB3YIOTCSI BECOBBIE JIEHTOUHBIE J03aTOPHI THUIIA
BECOBBIX ITUTATEIICH.
bonee cnoxkHa jo3upoBka mbuieBod (pakumu. [lpuib moaBepieHa CHIBHOMY

CJIC)KUBAHNIO U YIUIOTHCHUIO IPHU XPAHCHWUH, B PE3YJIbTATC YCTO IIPHU €€ JO3UPOBAHUHU HMCIOT
MECTO 3aBHCaHUE B OyHKepax U HapylleHue paboThl T03UPYIOIIUX YCTPOHCTB.

IIpoTHBONOIOKHOCTBIO 3aBUCAHUS SIBJISIIOTCSL MPOPBIBBI MbUIA. CBEXKENPUTOTOBIICHHAS
BT MOKET ¢ OOJIBIION CKOPOCTHIO BBIPBATHCS U3 OYHKEpa uepes IIeb WU IJI0XO0 3aKPBITHIN
mubep M HAHECTH SKOJIOTMYECKUH M MaTepHajbHbI YpoH. B 3Tol CBs3M 103aTOphl MBLTH
OCHAIIarTCA CHCHHUAJIBHBIMH 3aIllOpHBIMU yCTpOﬁCTB&MH, NEPCKPLIBAIOIIIMMU IMOTOK IIBUIN B
cydae aBapuiHOM CUTYyaluH.

Eme Oonee cnoxHOil 3amauel sBiseTCSd JIO3UPOBKA IMbUIM, YJIOBJICHHOM B
anekTpopuibTpax. byayum  moABEprHyTOM — AJIEKTPOCTATUYECKOMY  BO3JIEHCTBUIO B
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AIEKTPUYECKOM TOJE 3EeKTPOPUIBTPOB, 3Ta MbUIb JIETYE 3aBUCAET, UCTEKAaeT U3 EeMKOCTei
HECTA0WJIBHO, TIOXO CMEIIUBACTCS C IPYTMMU BUJAMU MbUIH (MEJIbHUYHOM, aCIIUPALMOHHOMN).
[lepen mocrymiieHHEeM B COpPTOBBIE OyHKepa (GUIBTPOBAS NbUIb JOJDKHA OBITH TIIATEIHHO
CMelIaHa B CHEHUAIbHbBIX CUCTEMAaX, OJ00OHBIX BHUHTOBBIM KOHBEEpaM.

Jjis 1O3UPOBKY MBLICBON (DpaKIIMK IPUMEHSFOTCSI JIGHTOYHBIC JT03aTOPBI BECOBOTO THIIA,
OCHAIIIEHHbIE TBOMHBIMU IUIIO30BBIMU MMUTATEISIMU, BHITOIHAIOMUMU (DYHKIIUU 3aTBOpa MPOTHB
IIPOPHIBA IBLIN.

[IIupokoe pacnpocTpaHEHUE B MOCIEAHUE TOJbl MOJYYMJIM BECOBBIE [103aTOPbI THUIA
«IToteps Beca». CxemaTnyeckoe U300paKeHUE TaKOW CUCTEMBI IIPEJICTABICHO Ha puc. /.

Puc. 5.22. MpuHuwnn paboTsl 4038TO-
pa Tuna «[loTepsa mMaccei»:

1 — OyHkep 3anaca matepuana; 2 —
a8xo4Hon nuTaTtens; 3 — gozatop; 4 —
B3BELUNBAIOWMWNE 3INEMEHTLI; 5 — MWK-
ponpoueccop; 6 — Basa paHHbix, 7 —
BbIXOAHOW NUTatens; 8 — nNpwueoa, yn-
paBneHus

Pucynok 7 - [Ipunnun pabots! qo3atopa tuna « [Toreps maccsi»:
1 - Oynkep 3amaca MaTepuana;2 - BXOJHOW MUTATENb; 3 - 103aTOP; 4 - B3BEIIMBAIOLINH 3JI€MEHT;
5 - MHKpoTIpoLeccop; 6 - 6a3a JaHHBIX; 7- BXOJAHOWIIUTATENb; § - IPUBOJ
yIpaBIeHUSI.

Hozatop pabotaer mo ciemyrouiemy npuHuuny. Kornma OyHkep no3aropa 3arosiHEH
MaTepuajioM, TO pPa3rpy3Ka €ro MPOUCXOJUT B COOTBETCTBUM C 3aJaHHBIM TEMIIOM (KI/4).
ONEKTPOHHBIN KOHTPOJJIEP CPABHUBAET JOCTOBEPHOCTH (DAKTHMUECKOIO rpajiueHTa J03UPOBaHUS
C 3aJlaHHBIM M peryiupyer padboTy BeIxoaHoro nurartens. Korna ypoBens Marepuana B OyHKepe
J103aTOpa JOCTUTHET YCTaHOBJIEHHOIO MUHMMYMa, CUTHAJI «IIOTEpsl Becay IpeKpaliaercs, a caM
OyHKep OBICTPO 3aIOJIHSIETCS MaTepuajioM U3 OyHKepa 3amaca 4yepe3 BXOJHOW muTaTenb. Ha
nepuoJl 3amojHeHus: OyHKepa [103aTopa HCIOJHUTEIbHBIH MEXaHW3M BBIXOJHOTO MHTATEls
npojoiDKaeT paboTaTh B peXUME, MPEIIIeCTBYIONEM OTKIoUeHuIo curHana «lloteps Becay.
OTO MpOJOIIKAETCA O 3aBEpILIEHHs 3aloJIHEeHUsT OyHKepa J103aTopa, MOCie Yero 3aroIHEHHBIN
OyHKEp aBTOMAaTHYECKH B3BEIIMBACTCA, & CUCTEMa PETYJIMPOBAHUS UCUUCISAET TEMI Pasrpy3Ku
MaTepuaia B peXXUMe JO3UPOBaHUSI.

Jlo3aTopbl TaKOTO THMA MOTYT OBITH OCHAIICHBI BOPOIIUTEIEM TBIIA € OBITh
MPUTOHBIMU 711 JO3UPOBaHUS MbLIEBONW (ppakuuu. JTMHHBIA JO3UPYIOUINI IIHEK BBITOJHSAET
(GYHKIIMM  3allOPHOTO  yCTPOWCTBAa MPOTUB HPOPHIBOB MbUIM. be3ycioBHO, mnpubOps
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ABTOMATUYECKOTO YIPABIEHUS M DPETYIUPOBAHUS SBISIIOTCS KIIIOUEBBIM 3JIEMEHTOM CHUCTEM
J03UpoBaHus MKXThl. Henb3s,0/1HaKo, HE OTMETUTh M YUCTO TEXHOJOTMUYECKHE ACIEKThl ITOU
poOJIEMBI, B TOM YHCIIe CTaOMIBHOCTh COCTaBa COPTOBBIX (ppakmmii. be3 Xopoio oTiakeHHON
CUCTEMBI IPOOJICHHS U TPOXOYCHUS MaTepuaja Helb3s MOMYyYUTh (GPAKIIUN KOKCa CTAOMILHOTO
cocTaBa. JTo ABISETCA 0053aTENbHBIM YCIOBHEM XOPOIIUX PE3YIbTATOB JO3UPOBAHUSI.

BecbMma crioxxHON Tpo6sieMoii SBIsSIETCS TakkKe JO3UPOBKA KHIKOro neka. [Ipunumas Bo
BHMMaHHUE BBICOKYIO Temmeparypy (160—200 °C), BbimenecHHE TOKCHYHBIX MapoB W CMOJ, a
TaK)K€ MEHSIOIIMECS BSI3KOCTHBIE XapaKTepUCTHKU IeKa, 3Ta mpobiema TpeOyer 0coboro
BHUMaHUs. JlJig 103UpOBKH MeKa mpuMeHstoTes cucteMsl «llotepst Becay. Mcnonb3yrores Takxke
J103aTOPbI MOPIIHEBOTO THIA, PETYIUPOBAHUE O3UPOBAHUS MPOBOIAUTCS U3MEHEHUEM JUIHMHBI
X0/1a MOPILHS.

ByHkeps! 3amaca 1 103aTOpbl pa3MEILAIOTCSA B OJHY JIMHUIO TaKUM 00pa3oM, 4TOObI BCE
no3upyembie (ppakmuu coOMpatnch B COOPHOM IIMHEKE M Tepe]] MOCTYIUICHHEM B CMECHTEIh
MePEeMEIINBAIHCH.

[lex mocTynaeT B cMecUTeNb U3 103aTOpa MUHYS COOPHBIN IITHEK - 00T PEBATENb.

Jlis 1eXOB C TMEpPUOIUYECKOW CHUCTEMOW CMEIIeHHsT  BMECTO COOpPHOro IIHEKa
yCTaHaBIIMBAETCS BECOBOM COOpHBIM OyHKep, pa3MeniaeMblii Ha TMEPEIBHIKHOM TEIIeKKE.
Marepuan oTBemuBaeTcs o GppakmusiM, coonpaeTcsi B OyHKEp U Jajiee CCBIIASTCs B CMECUTEIb
nepuoanueckoro peiicreus. I[lek u3 Oaka [go3aropa HaNpaBiseTCs HEMOCPEACTBEHHO B
CMECHUTEIh

TexHoJI0rus cMellIeHUsI AHOAHOH MAacCChI

KoxkcoBble ppakinu 1 KAMEHHOYTOJBHBIN TIEK MOCTYIAIOT B CMECHIIbHBIE MAIIIMHEI, T/I€ U
IPOMCXOIUT MOJydeHHE aHOAHOM Macchl. Llenbio cMemeHus: MeKOKOKCOBOM LIMXThI SIBIISETCS
MaKCHUMaJIbHOE yCpPEIHEHHE IeKa U BCEeX KJIAcCOB KOKCA-HAIOJIHMTENS, a TAK)KEe CMauyuBaHHUE U
OpONHUTKa KOKca mekoM. C Ienpl0 CO3JaHus YCIOBHM i MAaKCUMaJIbHO BO3MOXHOIO
CMayuBaHMs U MPONMUTKH, KOKCOBAs IIUXTA U MEK Mepesl CMEIIEHNEM HarpeBaroTcs.

®aKTOpHhl, BIUSIONIME HA CMAYMBAEMOCTh H MPOMUTKY

1. AncopOuusi KOKCOB MeKa 3aBHUCUT OT NMPHUPOABI KOKCOB M UX TEpMOOOpabOTKH, OT
pa3Mmepa 4acTHIl.

HedrsHble KOKCBHI UMEIOT O0JBIIYIO aICOPOIMOHHYIO CIOCOOHOCTh, YEM NIEKOBBIE.
VBenuueHne  TemmepaTypbl TEpPMOOOPAOOTKM YBEIMUYMBAET aJCOPOIIMOHHYIO CIIOCOOHOCTH
KOKCOB.YBeJIMYeHHE YJENbHOW TIIOBEPXHOCTH KOKCOB YBEIMYMBAET HUX aJCOPOIMOHHYIO
CIOCOOHOCTb, T.€. YBEJIMUEHUE pa3Mepa 3epHa CHUXKAET a/ICOPOLIMOHHYIO CTIOCOOHOCTh KOKCA.

2. Poct TemmepaTypbl cMelIeHHs CHOCOOCTBYET MHTEHCHUBHOMY POCTY CMauMBaHUS
KOKca U ero npomnuTtke. JlydmeiicMaunBaeMocTbio 001a/1aeT He(PTIHON KOKC.

3. CMaunBaeMoCThb U acOpOLMs 3aBUCAT OT TEMIIEPATYPbI pa3MsITrdeHUs MeKa.
CmauuBaeMoCTh U acOpOIUsl YMEHBUIAIOTCS 10 MEPEe MOBBILICHHS TEMIIEPATyphl pa3MsITrdeHHs
neka.

[leneBble TemneparypHble mapaMeTpel cMelnBanHus Ha BrA3e ceroaus:

- Harpes neka 93-94°C;

- HarpeB muxThl 98-99 °C;

- reMneparypa cmemmuBanus 200-202°C.

TemneparypHble TapaMeTphl peKUMa CMEIIEHHs TOJDKHBI COOTBETCTBOBATh TPEOOBAHMUSM,
Npe/ICTaBICHHBIM B Tabmmie 8.

77



Tabmuma 8

3uayenue nokazarens | Ilpumeuanue
[Toka3aTenb
MUH | LeJb MaKc
4 o
Temmneparypa KOKCO]?)OI/I mxThl, °C 190 | 198 * Ha BBIXOJIE U3
Temneparypa neka, °C 185 | 192 197
= CMECHTEIS
Temneparypa cmenienus maccol,’C 190 | 198

OneHKa KauyecTBa CMElIeHUSI AHOAHOH MaCChI

[IpuroroBneHne aHOMAHOW MAacCChl CJIaraeTcs W3 JBYX TECHO CBSI3aHHBIX IPOIIECCOB:
coOCTBEHHO cMemIeHus (YCpeaHeHus) U PU3NKO-XUMHUYECKUX MTPOLIECCOB B3aUMOJICHCTBUS BCEX
KOMITOHEHTOB MEKOKOKCOBOW KOMIO3UILIUUA. DTH MPOLECCHl YaCTUYHO HAKJIAJbIBAIOTCSA OJAWH Ha
JPYroil, 4aCTUYHO MPOTEKAIOT MOCIEA0BATEIBHO.

KauecTBO cmerienusi aHOIHON Macchl ONpPENENsieTcs B MPOU3BOJICTBE B MEPBYIO OUYEPEh
orpeneneHrueM e€ TEeKyuecTH, KOTOpas JOJKHA COOTBETCTBOBATh TPEOOBAHUSIM DPETNIAMEHTOB B
3aBUCUMOCTH OT THIIa aHOAHON Macchl. TekydyecTh [Uis aHOomHOW Macchl Ha BrA3e mpuBezneHa B
TabiI. 9.

TaGmuma 9
3HaueHHE TTOKA3aTeIIs
Tum anogHOM Macchl Kt
MHH. LEeb MakKc.
AMC cyxast KOppeKTHPOBOYHAs 1,05 1,15 1,25
AMO ocHoBHas cyxas 1,25 1,35 1,45
AMK KOPPEKTUPOBOYHAS 1,45 1,60 1,75
AMII noamteipeBast 3,00 3,20 3,40

3areM MPOU3BOJUTCS TEXHOJIOTMYECKOE OMPOOOBAHME AHOMHOM MAcCChl, MO pe3yjbTaTaM
KOTOPOTO OMNPEAETSAIOTCS TaKHe MapaMeTpbl, MEXAaHUYECKasi MPOYHOCTb, MOPUCTOCTb, YAEIBHOE
AIIEKTPOCONPOTUBIICHHE, paspymaeMocTh B Toke CO2, comepxkanue cepbl. B Tabmume 10
MpHUBeIeHBI NToKa3aTenu Ha BrA3e.

Ta6muma 10

CMecniibHOe 000py10BaHMe.

CMecuIbHBIE MAIIMHBL B 3aBUCUMOCTH OT [MpuHIUIIa ,Z[CI>'ICTBI/I$I nmoApa3aACiIAr0TCA
Ha JIBa TUIIa: MAIIMHbI IIEPUOJNICCKOTO U HETIPCPBIBHOT'O H@ﬁCTBI/ISI.

IIpenen
IToka3aTens En. u3zm.
AMC AMII
Mexanuueckasi IpOYHOCTb Ha CKaTUE, HE MEHEe MlIla 30,0 18,0
VY aenbHOe JIEKTPUIECKOe CONPOTHBIICHHE, He Oosice | MKOM*M 70,0 120,0
[Mopucrocts, He Oosee % 29,0 45,0
O6mas paspymaemocts B motoke CO2, He Oosee mr/(cm?.49) 40,0 40,0
301BHOCTE, HE O0JIEe % 0,50 0,50
MaccoBas 1071 cephbl, He Oolee % 1,50 1,50 79




JUis MaJIOTOHHa)XHOTO TPOW3BOJICTBA MPUMEHSIOT MAIIUHBI MEPUOTUIECKOTO
JENCTBUS, OHU UMEIOT B TAKUX YCIOBHSX P MPEUMYIIECTB:

1) He TpeOYIOT YCTAHOBKH TOPOINKOBBIX IMOAOTPEBATEIICH IIIUXTHI;

2) wmoryr paborate 1O THOKOMY rpaduKy, yBEIWYMBAas WM yMEHbIIas
CPEIHEYACOBYIO IIPU3BOUTENBHOCTD;

3) kauecTBO Macchl 0ojiee BBICOKOE 3a CUYET JJIUTEIBHOTO W HMHTEHCHBHOTO
nepeMenTnBaHus.

Jlst KpymMHOTOHHAXKHBIX Mpou3BoIcTB (10-20T/9ac u 60s1ee) NPUMEHSIOT MAIIUHBI
HEIPEPHIBHOTO JICUCTBUSI, TOYHEE PEAKTOPHO — CMECHUTENIbHBIEC arperaThbl, OCHAICHHBIC
HENpPEpPHIBHOW CHUCTEMOM  JO3UPOBAaHUS KOKCOBBIX (pakuuil M TeKa, MOPOIIKOBBIMU
nojgorpeBatesiiMd M KotenbHbIMH  BOT  (BbICOKOTEMIIEpaTypHBIC OpraHHYCCKHE
TETJIOHOCHUTEIIN ).

CMecHiibHbIE YCTAHOBKH HENPEPbIBHOIO 1€ CTBUSA

Kak npaBuiio, coBpeMeHHasi peaKTOPHO-CMECUJIbHASI YCTAaHOBKA COCTOUT U3 TpEX
OCHOBHBIX JJICMEHTOB:

- COOCTBEHHO CMECHTEJISI HEIPEPBIBHOTO JICHCTBUS;

- IOPOIIKOBOTO [1OA0IPEBATENS;

- KOTEJIIbHON HarpeBa BBICOKOTEMIIEPATYPHOTO OPraHMYECKOTO TEIJIOHOCHTENS
(BOT).

CmecunvHoe omoenenue
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DM DIIeKTPOMarHUTHBIN KeNe300TACTHTe b

Pucynok 8 - CMecuiibHOE OT/ieNIeHHEe

HpenBapI/ITeanoe CMCIIMBAHHUE MIUXThBI MW IIoAa4a Ha IOAO0rpeB, OCYIICCTBIACTCIA

CYMMHPYIOIIMMU BUHTOBBIMHU KOHBelepamu. CyMMapHyI0 KOKCOBYIO IIUXTY IE€pe]l CMEIIEHUEM
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[OJ0TPeBalOT B MopomikoBbix mogorpesatensix KITH-500 ¢upmer «KUMERAY» (puc 9,10 ).
[TomorpeBaTesib COCTOUT U3 KOpIyca, 2-X MITHEKOB W MpHUBOJa. HarpeB MMXThI OCYIIECTBIISCTCS
3a cu€T Terulonepeaayn OT KOopIyca M BajioB mojorpeBatens. Kopmyc u Banbl 000orpeBaroTcs
OpraHu4ecKuM TeruioHocuTeneM. Kopmyc mpeacraBnsier co00i KOHCTPYKIHIO U3 YTIIEPOIUCTOM
CTaJM U UCIIbITaH JnaBiieHneM 15 6ap npu temneparype 350°C. B mogorpesarene umeroTcs JBa
IIHEeKa,  Bpallaloluecs B OJHOM  HampaBlIEHUUMOTYT  BpallaTbCsi B Pa3HbIX
HanpasiieHusix ). [IpuBol cocTOUT W3 ANEeKTpoABUraTells C PEAYKTOpoM, mpeoOpa3oBaTesieM
yacToThl. CKOPOCTh BpallleHHsI IITHEKOB peryiaupyercs OeccryneHdato ot 2,5 mo 12 o6/muH,
pEryJiupoBKa MPOU3BOAUTCA C MyJIbTa MECTHOTO YIIPABJICHUS.

Pucynok 9 - JIByXIrHeKoBBIH TTOPOIITKOBBIN TIOJOTPEBATENb

Pucynok 10 — /IByX - ¥ 4eTBIPEXITHEKOBBIE IIOPOIIKOBBIE TIOJJOTPEBATEIN

Bepxusisi kpblllika mojorpeBaress, pas/ieJleHa Ha HACKOJIbKO CHhEMHBIX CEKIIHH, O/JHa
CeKIMsl OCHAIlleHa MaTpyOKOM [uIi OTcoca MbUIM, JApyras OCHAlleHa CMOTPOBBIM JIIOKOM.
Kpbimky  ocHamieHsl cioeM Terionsonauuu  (5S0MM) W3 MUHEpanbHOM BaThl. BHemHss
MIOBEPXHOCTh KopIlyca Temionsonupyercss cioeM 100MM MuHepanbHOR BaThl M 3aKpbIBAETCS
QIIOMUHUEBBIM JINCTOM TOJIIMHON 1MM.

[IIHekn cOCTOAT U3 CIUIOUIHBIX BaJOB, HA KOTOPbIE HAHU3BIBAIOTCS CEKLUU BUHTOBBIX

neperpeBaresie u3 U3HOCOCTOMKOM cTayii. Ka)aplil IIHEK B BEIXOJIHOM KOHIIE OCHAIICH
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BpAILAIOIIMMCS COEIMHEHNUEM JUIsl BBOJA U BBIBOJIA KUAKOIO TEIUIOHOCUTENS. [[BruKeHMe
TEIUIOHOCUTEJISI B KaHasax mHeka (puc. 11).

Pucynok 11 - Cxema JBUXKEHHS] OPraHUYeCKOro TEIUIOHOCUTENSI B CTEHKE KopIyca (a) u
B IITHEKe (0) MOPOIIKOBOTO MOA0TPEBATEIS

TermronocuTeIb MOCTYIACT B KaHaJl, B BUTKaX MIHCKA, U JOXOAUT OO0 IIPOTUBOIIOJJIOKHOI'O
KOHIIA. Jlanee TerIoHOCUTENb TOCTYNaeT B OCEBOM KaHaJl Bajla IIHEKA U BBIXOJMT 3a MPEebl
IIHEKa. 3a cYeT TeIionepeayd 4epe3 CTEHKM Hacalok oT kuakocTH BOT k KokcoBoi muxrte
HOCJIEIHSS HarpeBaeTcsl, a 3a CYeT CIUPAJIbHOIO BO3ACHUCTBUS IIHEKAa MaTepuall IPOABUraeTcs
BJI0JIb KOPITyCa K Pa3srpy304HOMY KOHILY.

CKOpOCTB BpallCHus IIHCKa [JOJDKHAa COIVIaCOBBIBATHCA C TPOU3BOAHUTCIBHOCTBIO
noagorpeBareiid, IIpyu 3TOM YPOBCHb MaTCpHraia JO0JLDKCH JOXOAUTh 10 BEpXa HIHCKOB.

Jnst oborpeBa pyOamku OpraHndecKuid TEIIOHOCHTENb TTOAAETCs, B OCHOBHOM, B IIEHTPE
nauma (puc.9a) U MUPKYIUpYeT B pyOallke, JOCTUTAs BBIXOJHOTO KJIallaHa B KOHIIE JKeo0a.
Uepes crenku kopmyca nepegaercs Tojibko10-15% Tteria 11t HarpeBa Kokca.

Jlo3upoBaHHBIE ~ MaTepHajgbl  IOciIe  IMOAOrpeBa  IMOAAOTCA  HA  CIEAYIOIIYIO
TEXHOJIOTHYECKYIO OTEpaIUIO -CMEIIEHHUE.

CmecHnTe/ M HelIPePbIBHOIO JICHCTBUS

HenpepbIBHBIN ~ mpoliecC  CMEIIEHUS  XapaKTepU3yeTCsl  HEMpEephIBHBIM  BBOJAOM

KOMIIOHEHTOB IIUXTHl B 3arpy304HO€ YCTPONCTBO U HENPEPHIBHBIM BBIBOJIOM T'OTOBOTO
IPOAYKTa. DTOT CIOCOO CMEHIEHUsI MMEET MPEUMYILECTBO Nepesl NePUOAUYECKUM KaK IIpolLecce
YCTaHOBUBILEHCSI. Ero ynoOHO aBTOMaTu3upoBaThb U MexaHH3MpoBaTb. Kpome Toro,
yJIy4IlIaeTCsl UCMONb30BAHUE MOIIHOCTH IPHUBOJA, KOTOpas BO BpeMs pabOThl  OcCTaercs
IIPAKTUYECKH HeW3MeHHOH. [lapameTpbl cMmecH 1o Mepe NpPOABMKEHHS OT 3arpy304HOrO
YCTPOMCTBA K pasrpy304HOMY CYIIECTBEHHO HW3MEHSAIOTCS, OJHAKO B KaXJOW TOYKE IO
OPOJOJIBHOM  OCHM  HAaXxOJUTCS CMEChb C  XapakTepHbIMM  cBoicTBamu.  Hambosee
pacrpoCTpaHEHHBIMA B MHUPOBOM MpAaKTUKE MONy4YMJIu Tak HaspiBaemble KO-cMecurenn
miHekoBoro Ttuma. Ha  puc.12 mpencraBnen cmecurens (upmsel «KUMERAY».Cmecutens
COCTOUT U3 OapabaHa, CMECUIIBHOTO IIIHEKA, 3arpy304HOr0 M Pasrpy304HOro y3JI0B, MEXaHU3Ma
OTKpbIBaHUs OapabaHa, peaykTopa U pyHAaMeHTa.
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Pucynok 12 - Cmecurens

MuKkcep OCHaIIeH OJWHAPHBIM 00OTPEBAEMBIM CMEUIMBAIOIIUM IITHEKOM, pa3MEIeHHBIM
B TaKke 000TpeBacMOM IIIIMHIPHYECKOM Kopiryce. Jlenpra-o0pa3Hble CMEUIMBAIOIIUE JIOTIATKA
pasMelleHbl O]l OJHUM YIVIOM K Bajly IIHEKa, COBEPIIAIOLIEr0 BO3BPATHO- IOCTYMAIOLIUE
JIBYDKEHUS.

Kopryc cmecutenss H3roToBiseTcss M3 CTaJd W OCHALIAETCS H3HOCOYCTOMYMBOM
CMeHseMOi OpoHel. bBpoHS M3roToBisieTcs M3 YIIEPOAUCTOW CTald M HaIUIaBJseTCs
W3HOCOYCTOMYUBBIM ~ MarepuanoM. Ha BHyTpeHHEH NOBEPXHOCTHM KOpIyCa 3aKpEIUIAIOTCS
JIOTIaTKH, CO3JalolIMe BCTPEYHOE JABJIEHWE B IIPOLIECCE CMEIICHHUs, TaKKe HarlIaBJIsSIOTCS
MaTepHajoM, YCTOWYHUBBIM K HCTUPAHUIO.

CMecunbHasi KamMepa OCHAIlleHa MOJbIMU KaHajdamu (pyOamikoi) ans LUpPKYJISLUU
teruionocutensi(BOT).

Bce kaHanmbl 111 HarpeBaTelnsl paccuMTaHbl Ha faBieHue 11 Oap u TemmepaTypy 10
350°C.

[IIHek sBNsSeTCA MyCTOTENBIM, BHYTPH HETr0O pacroyiaraercsi CBapHas TpyOa-crupaib, s
obecrieyenns xopomeil Teronepenaun or BOT Ha HapyXHYIO TOBEpPXHOCTh NIHEKA.
BricokoTeMmiepaTypHbIii OpraHnYeCKU TETUIOHOCHTEh BBOJUTCS B IIIHEK U BBIBOJUTCS U3 HETO
yepe3 mydry tana "J[xoncon 2700 SNHQ 3".

Pasrpy3ouHslii y3em mMeeT ABa KaHala Ui 3aKPBITHs BBITYCKA, OHU IMOJICPKHBAIOT
MOAXOASAIIMK  0oOpaTHBIM  Hamop Juisi  oOecreueHus  ONTHUMAJIbHOM  MHTEHCUBHOCTH
nepeMeluBaHMsl U Ka4eCTBA MACCHI.

B amoMuHuEBOW M 3JIEKTPOAHON MPOMBIIUIEHHOCTH XOPOIIO HM3BECTHBI CMECHTEIH,
Belllyckaemble ¢upmoit  Buss (puc.1l) . MX KOHCTPYKIMS HMMEEeT MHOTHE XapaKTepHbIE
ocobennoctu, onuskue k cmecuremo KUMERA.
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Pucynok 13 - Cmecutenb HEMPEPHIBHOTO IEHCTBHA

dopma pabouell JIOMaTKH KOpITyca CMECHTENs W ChEMHOW HACaJKd Ha BaJ ITHEKA
(puc.14).

Pucynoxk 14 - PaGouas monaTka kopryca(a) u cheMHas Hacajaka (0)

Koncrpykuus cmecurens ¢upmel BUSS paccuntana  Ha 000TpeB € IMOMOIIBIO
BBICOKOTEMIIEPATYPHOTO TEIUIOHOCUTENS. B OCHOBE KOHCTPYKIIMHM JIEKUT OJHOIIHEKOBBIN
pabouuii oprat ¢ NpepbIBUCTON BUHTOBOH pe3b00ii.

IlonyyeHHass aHOmHas Macca B 3aBHCHMMOCTH OT €€ Ha3HA4eHMsI OTIPaBISIETCS B
3JIEKTPOJIM3HOE NMPOU3BOICTBO WM HA MPOU3BOJICTBO 000XKEHHBIX aHOJIOB.

dopMoBaHHe «3€JICHBIX» AHOAHBIX 0JI0KOB

«3eneHas» aHoOAHAs Macca, IIOJIy4eHHas B CMECUTENISIX MEPUOJUYECKOr0  WIIU
HENPEPBIBHOTO AEHCTBUSI, TOCTYAET HAa yYaCTOK (POPMOBAHMSI AaHOJAHBIX OJIOKOB.

B Hacrosimee  uid NpPOM3BOJACTBA «3€JEHBIX» AHOJIOB HCIHOJB3YETCS TEXHOJIOTHS
BuOpodopmoBanus. BubpodopMoBaHue 3TO yIJIOTHEHHE aHOJTHON MacChl 32 CYET BHOpAIMH U
(dbopMoBaHus (BHEIIHEE IaBJICHUE).

ITpu BBIOOpE peskMa BUOPHPOBAHUS CIIEAYET YUUTHIBATH pa3IMyHble (PaKTOPHI:

- Maccy (popMyeMoro u3aenus,

-TemnepaTypy GopMOBaHUs,

-Ka4ueCTBO M KOJMYECTBO,CBA3YIOIIETO B 3JIEKTPOJIHOM Macce,

-TPaHyJIOMETPUYECKUN COCTaB KOKCOBOW HIUXTHI,

- rpaduK HapacTaHUs 4aCTOTHI BUOpaIUi,
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- BaKyyMHpPOBaHHUSI aHOJHOH Macchl mepea U BO BpeMsi BUOpodopmoBanus (ynaneHue
BO3J/lyXa U rasa).
KauecTBO «3€leHBIX» aHOJOB MPUHATO OLEHMWBATH IPEXKAE BCETO MO MX OO0BEMHOMN

IUIOTHOCTU. 3aBUCHMOCTb CBOWCTB OOOXJKEHHBIX AaHOJIOB, T. €. TOTOBOM MNPOAYKLHUH, OT
00BEMHOM MIOTHOCTH «3€JIEHBIX» aHOAOB B IpadueckoM BUe MpeaCcTaBlIeHa Ha puc. 15.
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Puc. 15 - 3aBucuMOCTb CBONCTB 000 KEHHBIX aHO/IOB OT IUIOTHOCTH «3€JICHBIX» aHOOB:
1-mexanuyeckasi MPOYHOCTh; 2-00bEMHAsl TUIOTHOCTh OOOMCKEHHBIX aHO/OB; 3 — TOPHCTOCTh
(IT); 4 -—ocwemaemocte(OC); 5- ymenpbHOE 3IEKTPOCONPOTHBICHHE (G); 6-KodhdUIUEHT
razonponuraemoctu (K).

Kputepuem kauectBa cpOpMOBAHHBIX OJIOKOB, KpOME OOBEMHOM MIIOTHOCTH, SBIISETCS
OTCYTCTBHE TPEIINH, CKOJIOB, HEIIPOIPECOBOK.

OObeMHasT IJIOTHOCTh KOHTPOJUPYETCST HAa BHOPOPOPMOBOYHON yCTAaHOBKE, Kak
MpaBUJI0, aBTOMATUYECKH MTyTEM 3aMepa BBICOTHI OJIOKa C MOCIEAYIOMUM PACYeTOM JAaHHBIX Ha
OBM. KoHTpo:b 0 ApyruM noka3aTesisiM OCYIIECTBIISETCS BU3YAJIbHO.

OnTtumanbHble TapaMeTpbl BUOPOGOPMOBaHUS aHOIOB HA COBPEMEHHBIX MallMHAaX C
BAKYYMUPOBAHUEM, IPUHATHIE B IPAKTUKE, COCTABJISIOT:

- aMIUTMTyAA KojeOaHui 2—5 mwm,

-yactota 1500—2000 mun,

-nasnenue npeccosanus 0,05—~0,10 MIla

- ImuTenbHOCTh npeccoBanus 30—~80 c.

-0CTaTOYHBINA BakyyM He Ooiee 5 kl]a.

-Temmnepatypsl cmemmuBanus 170-180°C, B tene anoma 160°C

OobopynoBanue 11l MPOU3BOACTBA «3eJIEHBIX» AHOAHBIX 0JIOKOB

OCHOBHBIM BHJIOM O0OpPYIOBaHHS ISl TIOJTYYCHUS «3EJICHBIX» aHOIHBIX OJIOKOB CITyXat
BUOPOMAIIIMHBI WJTH BUOPOYIUIOTHUTEIH, 3aMCTBOBAHHBIE M3 TTPOMBIIIIEHHOCTH CTPOUTEIHHBIX
MaTepHaIoB U MOAU(PHUIIMPOBAHHBIE TSI HY)K AJIEKTPOTHOTO TIPOU3BOICTBA.

OcHOBHOW yacThiO JIOOOT0 BUIa BUOpoymiioTHUTENs (puc. 16) sBisercss BUOpocTod,
IpEeCTaBISAIOMNN cO00M CTANbHYIO pPaMy, YCTAaHOBJIEHHYIO Ha ONOPHBIX NpyxuHax. Konebanus
CTOJIa CO3JAIOTCSl JBYMs BpAalalOIIMMUCS HABCTpedy BaJlaMH C YKPEIUIGHHBIMH Ha HHX
nebanancamu. Ha BuOpocTone ycTaHaBIMBAaIOT (OPMY M JKECTKO 3aKpEIUISIOT, JJS CO3JaHMs
JABJICHUSI TIPUMEHSIETCS] CTaTUYEeCKUM Tpy3 (MPUTPY3), KOTOPBIM CBOOOIHO Mepemelaercss B
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BEPTUKAIBHOM HalpaBlieHUHU. Y IeJIbHOE JaBlieHHe BUOPOYIJIOTHEHUS Ha TPU MOPsIKA MEHBbIIIE,
YeM MpU NMPECCOBAHUU
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Pucynok 16 — BuOpomainna.OCHOBHbIE 371€MEHTBl KOHCTPYKIIMH:
1-Bubpodopma; 2-purpys; 3-«3eNeHblii» YroJIbHBINA aHO; 4-1ebananc; 5- BUOPoCToi;6-
MPY>KAHBI

BubpoyruioTHUTEM IPOU3BOIAT IBYX THUIIOB:

— CO CTallMOHAPHO YCTaHOBJICHHOW KOHCTPYKLIHEH;

— ¢ IIOBOPOTHBIM CTOJIOM (TaK Ha3blBacMble KapyceJbHble BHOPOMAIINHBI).
TexHomornueckuii mporecc BHOPOYIJIOTHEHHUS COCTOUT M3 HECKOJBKUX IIOCIIEOBATENIbHBIX
CTaJuil: 103UPOBKaA U 3arpy3Ka (popMbl, BUOPOYIIIOTHEHHE U pa3rpy3Ka.

Becpbma BakHBIM TpeOOBaHMEM K TEXHOJIOTMM BUOPO(GOPMOBaHMS SBISETCS TOYHOCTD
JIO3MPOBAHUS TTOPIMH 3arpy’kaeMoil aHOJHOM MacChl H, CJIEIOBATEIBHO, BBICOTA MOJy4aeMOIo
Oyloka mpu 3aJaHHOW O00bEeMHON IIOTHOCTU. (OCHOBY BECOBOM JO3UPYIOIIEH CHCTEMBI
COCTaBJIAIOT JO3UPOBOUHBIA BHOPOJIOTOK M KKOOEIh C CUCTEMON B3BEIIMBAHMUS.

[TpOMBITIIIEHHOCTh  BBIITYCKAeT BUOPOMIIIHBI JIBYX THUIIOB : CTallMOHApHBIE U
IIOBOPOTHBIE (KapyCEIbHBIE).

CranuoHapHble IMEIOT HECKOJIBKO MO (pUKAIINIA:

- ¢ TMepelBWXHBIMM  BHOpodopMamMH, CO  CTAlMOHAPHO  pa3MEIEHHBIMU
pa3beMHBIMUBHOpOhOpMaMu;

- ¢ JOByMS BHOPOCTONaMH U JABYMS TIepEMEIIAeMBIMH WM CTallMOHAPHBIMH
bubpodopmamu.

Crannonaphas MammHa koHctpykiuu KHD ¢ omaumM Budpoctonom(puc. 17). B mamae
TOr0 THUMA BCE S5  TEXHOJOTMYECKHX  OIepaluii MOCJIEIOBATEIHHOTIPOXOIAT B
OJTHOMCTalIMOHAPHOM BHOpodopme.
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Pucynok 17 - BuOpomammHa CTallMOHAPHOTO THIA C OJHHUM BHOPOCTOJIOM H
MOHOJUTHOU BHOpodopMoii: 1-mogada MMXTHI, 2- Ta300TCOC U BaKyyMHUPOBAaHUE; 3-TOTOBBIMA
3€NIeHBI aHOad; 4- pUrpy3 ¢ GOPMOBOYHON ILTUTOM;S-BUOpodopMa; 6- 3axBaT BUOPOGOPMEI,
7-TonKaTeNb;, 8-B3BCHIMBAIONIUI KIOOCIb;, 9-aBTOMaTHuecKas B3BelIMBaromias cucrema; 10-
MeXaHu3M IpUBOAA Mpurpysa; 11- npuBon Bubpocrona; 12- Budpocrosn; 13- ponsrans; 14-mrox
npurpysa; 15 — nebanaHcel.

JIByXMO3MIIMOHHAs MalllMHA C  [EePeBMKHBIMU BuOpopopMaMu U JIByMs
CTAIlMOHAPHBIMU YCTAaHOBIICHHBIMH BUOpocTonamu (puc. 18).

Pucynox 18 - BuOpomammHa ¢ ABYMsI CTallMOHAPHO PACIOJIOKEHHBIMH CTOJAMU U
nepeaBIKHBIMU BUOpodopmamu: 1 - mepenBumxHasgBuOpodopma; 2- BUOpocTo; 3- MPHUBOL
BUOPOCTOJIA; B3BELIMBAIOIINI KIOOETb.
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BecoBoe ycTpoiicTBO HaXOIUTCS MEXITy BHOPOCTOJIAMH, Ha OJTHOHW CTOPOHE MAIIIMHBI
npoucxoauT BuOpodopmoBaHue, BTOpas QopmMa HaXOIUTCS B CEpPEIWHE MAIIUHBI U
HanoHgercs. [Ipou3BOAUTEIHHOCTh TAKOM MAIIMHBI 10 CPABHEHUIO C OJTHOW BHOPOCHCTEMOH, B
2 pasa BbIIIE.

Bo3MoxHBI BapuaHThl, KOorja BUOpocToNl MW BHOpodopMa pa3sMelIeHbl CTallMOHApHO,
MEPEABUIKHOM SIBISIETCS 3arpy304Hasi TEIEXKKA.

Ha Bcex Tumnax mammuH Mcnojb3yercs BakyymupoBaHue. [I[puMeHeHne BakyyMHpOBaHUS
JaeT MpEeuMYyIIecTBa C TOYKMU 3pPEHHMS KaK KayecTBa AHOJHBIX OJIOKOB, TaK W YIYyYIlIEHUS
MIPOEKTHBIX PEIICHHUI CaMOro aHOJHOTO IPOU3BOJICTBA!

-opMoBaHMe aHOJA JIOMYCKAETCsl TP OTHOCUTENHLHO BBICOKOW Temreparype 0e3 prucka
neGopMaluu TOPSYETO «3€JeHOro» OJoKa, B CBA3M C YeM He TpeOyercs HHEeproeMKoe
POMEKYTOUHOE OXJIAXKICHUE aHOHOM MAcChl MEX/1y CMECHUTEIIeM U BUOPOMALITHHOM;

— nocturaercs 3pQeKTHUBHBII cOOpP CMOJI M ra30B BO BpeMs (JOPMOBAHHUSL.

T'oTOBBIE «3eTeHbIe» GIOKH MMeI0T TemmepaTypy A0 150°C, u mepen ckimamupoBaHHEM
ux TpeOyeTcst OXJIaAuTh, YTOOBI HE Mpou3ouuio AegopmupoBanus. OXIaxaeHHE MPOUCXOIUT B
rajepesx BOJASHOrO oOxJaxaeHus. [amepes mnpeacTaBiasieT PpOJMKOBBIM W IUIACTUHYATHINA
TpaHcnoprep JMHOU 30M, 26M U3 KOTOPBIX 3aHATO aHoAaMu. [Ipu BH>KEHHH IO TpaHCIOPTEPY
«3ENIeHBIEHOIIOKH ¢ OOKOB M IO BEpPXHEH TpaHW opomaroTcs Boaoi. [IpoaoimkuTensHOCTh
oxnaxnaeHuss cocrapiaser 40-50muH. BopasgHple mnapbl oTcachlBalOTCA, U B Tajepeu
nojjepKuBaeTcs armocdepa crmaboro paspsbkeHus. OtpaOoTaHHass BOJAa OCBETISACTCS U
BO3BpAIlAETCs Ha OXJIAXJIEHUE, OTCTOM 1IJIaMOB NEPUOANYECKH U3BJIEKAETCS U BO3BpAIAETCS B
npou3BOACTBO. Ha BbIXOI€ W3 KPBITOM Tajleped MPOBOAMUTCS MIPOJYBKA CHKATbIM BO31yXOM
HUIIEIbHBIX THE3]1 aHOAA OT NOCTOPOHHUX BKIKOYEHUH U OCTATKOB BOJ.

O0:KHUT «3eJIeHBIX» AHOAHBIX 0JI0KO0B

OOXUTr «3eNIeHBIX» aHOIHBIX OJIOKOB SIBISETCS 3aBepIUAIONIel cTajued MpOM3BOJICTBA
YJIrOJIbHBIX aHOJOB ISl QJIIOMHHHEBBIX JJIEKTPOJIU3EPOB, INPU STOM IIEKOKOKCOBas Macca
IpeBpallaeTCcsd B MOHOJIUTHBIN AJIEKTPO/I.

OOGXHT <«3eJIeHBIX» aHOJHBIX OJIOKOB M (POpMHUpOBaHHE CaMOOOKUTAIONIETOCS aHO/Aa
HETMOCPEICTBEHHO Ha 3JIEKTPOJIM3EPE UMEIOT OJU3KUHN MO CBOEH CYITHOCTH MexaHu3M. B ob6oux
CIIy4asiX MPOMCXOJAT 3aME/IJICHHOE CIIEKaHHUE CBS3YIOIIET0 U (hopMHpOBaHUE CTPYKTYpPhI aHO/IA.
OpnHako mpH OOXKHIe <«3€JeHbIX» OJOKOB YAAETCS COXPAHUTh MEPBOHAYAIBHYIO CTPYKTYpPY
aHoJIa, 3aJI0’)KEHHYIO NPH CMELIEHUH U BUOPO(OpMOBaHUHU. Y caMOOOKHTaIOIMIUXCS aHOJOB, HE
ylraercs u30exaTb 3aMETHOW CEHAMMHUHTALMU KMIKOM (a3sbl W HapylleHHs 3aJaHHOU
CTPYKTYpbl aHOZa, YTO IPHUBOJUT K CHIKEHHIO KadecTBa aHoja. [loBbllIeHHOE conepkaHue
CBS3YIOILLETO MPUBOJUT K CHUYKEHUIO IUIOTHOCTH, MOPUCTOCTU U TOBBIILIEHUIO OKUCISIEMOCTH
npu anektponuse. OOXUTI aHOJOB MOXKHO NPOBOJUTH Ha JIOOBIX IeyaX, NMPH YCIOBUU
BBIIEP)KKHU Ipadrka 00XHUra,co3qaHHsi BOCCTAaHOBUTENIHON WIIM HEUTpalbHON aTMocdephl A
MpeOTBPALCHHs] OKUCIEHUs aHoAa. Ha mpakTtuke 00UT aHOJ0B MPOBOAUTCS UCKIIIOUUTEIBHO
B KOJIBLIEBBIX KaMEPHBIX M€4aX OTKPBITOIO MJIM 3aKpbITOro Tumna. MiMeHHo Ha nmedax 3Toro tumna
JOCTUTAIOTCS 0OJIbINAs IPOU3BOAUTENIBHOCTh, MAKCUMANIbHAsl SKOHOMUS TOIUIMBA U HAWITYYIIHE
TEXHOJIOTHYECKUE Pe3yabTaThl 00KUTa, BKIIIOYAs XOPOIlee KaueCTBO 000HKEHHBIX aHOJI0B

TemMnepaTypHbIi pe:kUM 00KHUIa

[Iporiecc oOxura/criekaHust «3eJICHBIX» aHOJHBIX OJOKOB YCIOBHO MOXHO Pa3eluTh Ha
CJICTYIOIINE CTATUU:
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1-n — nmo 120 °C; mnpenBapuTENbHBI HarpeB <«3eleHBIX» OJOKOB, KOTOPBIi
COTIPOBOXIACTCS peakcanuel (ociaablieHneM) HMEIONMUXCS MEXaHWYECKHX HanpsDKCHUH B
CTPYKTYpE, pa3MsArdeHUEM IeKa U TUCTHIUIALUEH BIary;

2-1 — 120—350 °C; Tepmmueckue mpeoOpa3oBaHMS B IMEKE M IMEKOKOKCOBOH CMECH,
CBSI3aHHBIE C PEAKIIUSAMHU Pa3JI0KCHUS OPTaHUYECKUX COCTUHEHHM;,

3-1 — 350—600 °C; koxcoBanme CBSA3YIOIIETO M HAyajo CIHEKaHHWS IEKOKOKCOBOM
KOMITO3UIINH;

4-5 — 600—1100 °C; ¢uzuKO-XUMHYECKUE MPeoOpa3oBaHUsI, HANpPaBICHHBIE Ha

YIOPSA0YCHHUE CTPYKTYPHI 000KKEHHOT'O aHO 1A,

Pa3paboTka panmoHanpHOrO TemmepaTypHoro rpaduka o0Xura, T. €. ONTUMAIbHOIO
TEeMIa MOJIbeMa TeMIIepaTypbl Ha KaXJ0H U3 4 cTaamii 00KHra SIBISETCS BaXHBIMYCIOBHEM
MOJIy4YEHUSI BBICOKOTO KauecTBa OOOMCOKEHHBIX AHOJOB IMPH MHUHHUMAIbHBIX SHEPreTHUECKUX
3arpaTax.

Temn nHarpeBa B npenenax 0—800 © C B cpeanem nomkeH Obith 9,5 °C/u. Ilpu 3TOM B
3one 0—350 °C Temn HarpeBa 6—=6,5 ° C/u.

Temn nmogbema Temneparypsl B unrepBaie 800—1100 °C kak u Temm OXJIaxkIEHUS
000 KEHHBIX aHOJIOB HE TUMUTHPYETCS TaK CTPOTO, KaK 30HA MPEIBAPUTEIILHOTO Harpena. Tem
HE MEHee IMPEeBBIIIeHNE 3TOTo nokazatens 6omnee 20 °C/4 Takke HEAOMYCTUMO, TaK KaK CIUIIKOM
WHTCHCUBHBIA HArpeB WM OXJIAXKJICHHE MOTYT BBI3BAaTh OIACHBIC JIOKAJIBHBIC TEMIIEPATYPHEIC
HANpPSDKEHUS B aHOJAX U MX pacTpeckuBaHue. ONTHUMalbHOE 3HaYCHHE KOHEYHON TeMIlepaTyphl
o0xwura 1050—1100°C, npuuem casur B ctoponyl100°C sBasieTcst npeAnoYTUTEIbHBIM

KoHcTpyKIIMS Neyeil 00:Kura

Jlnst 00xura aHOJOB MPUMEHSIOT MHOTOKAaMEpPHBIC KOJIBIIEBBIC IEYH OTKPBITOTO THIIA
(OeccBOZIOBBIC TEYHM) M 3aKPBITOrO TUMA (CBOAOBBIC meur). Vcnoiap30BaHUEe Me4eld dTOro TUia
00YCJIOBJICHO IIEJIBIM PSZIOM (PaKTOPOB, BAXKHEHININE M3 KOTOPBIX CIICIYIOIIHUE:

1. OGXUr aHOJOB JOJKEH MPOBOIUTHCS MO MIUTEILHOMY M TOYHO BBIIEPKaHHOMY
rpaduxky.

2. Ilpu TOBBIMIICHHBIX TEMIIEpaTypaxX «3eJIEHbIC» aHOIBI MOTYT J1e(OPMHPOBATHCS IO

BO3/ICCTBHEM COOCTBEHHOTO BeCa, MOITOMY H3JCIHA JOJDKHBI OBITh TIOMEIIEHBI B
CTaOMIIM3HUPYIOIIYIO 3aCHIIKY U3 YTOJIBHOTO ITOPOIIKA.

3. O0XHUT 10JKEH IPOBOAUTHCS B BOCCTAHOBUTEIBLHOM MM HEUTPAJIbHOM cpesie, Tak Kak
npu Temmeparype Oomabiie 700—800 °© C B aTmocdepe Bo3ayxXa HAYMHAETCS 3aMETHOE
oOropaHue aHo/10B.

OTUM yCJIOBUSAM B HaHOOJBIIEH CTENIEHH YAOBJIETBOPSAIOT MHOTOKaMEpPHBIE KOJIbIIEBbIE
neuu. Bee meun 3Toro tuna cTposiTCs Ha MPUHIMIIAX:

- TEIUIONIEPEeIayy OT CXKUTAEMOT0 TOIUIMBA Yepe3 Pa3eNUTENbHYI0 CTEHKY K MaTepuary
B 00’KHTOBO Kamepe, T. €. Ha TIPUHIIAIIE KOCBEHHOTO HarpeBa

- CHCTEMBI INEepEeMENICHNs HarpeBaloleld MOIIHOCTH ITOCIEI0BAaTEIbHO OT KaMephbl K
KaMepe IO KOJIBIly TeYd, B TO BpeMs KaK caM OOXKHTaeMbIii MaTepHall OCTaeTcs B IEYH
HETOBMKHBIM.

B MHorokamepHoW me4yu mepeMelaroTcsl cpa3y TpU 30HBL: 30HA IPEIBAPUTEIHHOTO
Harpesa, 00KHra M OXJaKACHUs. B CBA3M ¢ 3TUM MaTepuai KakJoi KaMephl B Ipeienax OJHOro
[UKJIa TPOXOJUT BCE CTaJUM OOKUTa M OXJWKICHHUS B COOTBETCTBHM C TEMIIEPAaTypPHBIM
rpaduKoM.

B mo6om cedeHnH KONBIEBOHM Me4r TEIUIOBOW Mpolecce nepruoandecku moBTopsercs. C
XOJIOZHOTO KOHIIA TIPOBOANTCS MEPHUOIMUECKas 3arpy3Ka «3eIeHBIX» OJO0KOB, C TOPSUEro KOHIIA,
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T.€. TIOCJIe HarpeBa, O0XHUTa U OXJAXKICHMS, C TOH K€ MEePUOAMYHOCTBIO BEJETCS pa3rpys3Ka
00O0XCOKEHHBIX aHONOB. B 93TOi CBSI3W KOJBIEBHIE MHOTOKAMEPHBIE IEYM , C HEKOTOPOi
YCIIOBHOCTBIO MOKHO OTHECTM K II€4aM HENPEpPBIBHOIO ACUCTBUA. B oTedecTBEHHON W
3apyOe)KHOW QIFOMUHUEBOW MPOMBIIIJICHHOCTH MCIOJNB3YIOTCSl TMPEUMYIIECTBEHHO  IEYd
oTkpbiToro  THma(0eccBoyoBbie). Ha psame mnpeanpustuit OCOOCHHO  3JICKTPOIHON
MPOMBINIIEHHOCTH, UCHOJB3YIOTCS U IMe4yu 3akpbiToro Tumna. Ho Hauboibliee mpenrnovreHue
OTZAETCS I1eYaM OTKPBITOrO THIIA.

CoBpeMeHHbIE 00KHTOBBIE MEYH COCTOST U3 OONBIIOTO YMcia Kamep, KpaTHoro 18 wmum
20, 1. e. 40 -, 60 - i 72 - kamepHble ieun. Hanbonee ynaunoit cunraercs 60 - kamepHas 1edsb,
ONTUMAJIBHO  COYETAIOLIAsl BBICOKYIO  IIPOU3BOJUTENBHOCTh C  XOPOIIMMU  TEXHMKO-
HYKOHOMHUYECKUMHU TOKA3aTEIIMHU.

A‘-lllumu

=

PI/ICYHOK 19 - KOJ'IBHCBa}I Ie4Yb OTKPBITOI'O TUIIA
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BHYTPeHHUIA OrKeynoprblit Honepedrpian

Brewknii rasoxon rasoxos NPOCTEHOK v neperopoAka

MonepeuHas
neperopoaka

Pucynox 20 - DneMeHTHI U C yKa3aHHUEM KacCeT, Ta30X0JI0B U IIEPETOPOIOK

Kaxxnas xamepa nmpeacraBisieT co0oil  OJOK  JJIEMEHTAPHBIX  SYEEK-KaccCeT,
PaCMOIOKEHHBIX MapalljieIbHO BJOJb OCH IE€YH, MOJHOCThIO MJCHTHYHBIX Kak MO pa3Mepam,
TaK ¥ M0 KOHCTPYKLHUU i BceX kamep neun. Kamepa coctouT u3 6-8 xaccer.

Kaccera umeer dhopmy mpsMOyroipHON KOpOOKH, OTpaHMYEHHONW € OOKOBBIX CTOPOH
CTEHKAaMHU OTHEBBIX WM TPEIOIIUX MPOCTEHKOB, MO TOPIAaM — CTEHKAMH MEKKaMEpPHBIX
MIEPEropoJIOK, CHU3Y — IOBEPXHOCTHIO MOJMHBEI. Kaccera CIIy)KHT €MKOCTBIO JUIS 3arpy3Ku
00’KUTaeMBIX U3JIEIUH.

Kaxmas kacceta wWMeeT aBTOHOMHYIO CHCTEMY 00OTpeBa,  OCYIICCTBIISIEMYIO
MOCPEACTBOM YCTAHOBKM TOPEIOK B KAKIBIA TPEIONIMH IMPOCTEHOK H aBTOMATHYECKU
PETYIHPYEMYIO TIO MIOKA3aHUSIM TepPMOTIap.

I'a3004MCTKA M VIABJIHBAHHE IAPOB NEKA

["a3b1, ygansembie OT mieueit 00KUra aHOJ0B, COJEPIKAT B CBOEM COCTAaBE:

- CMOJIBI,

-yTJI€BOIOPO/IBI,

-SOz,

- HF,

- TBEP/IbI€ YACTHUILIbI B BUJIE MTBUL.U

[TpuyeM 006BEM U COCTaB MEYHBIX Ta30B MPU PABHOU MPOU3BOJAUTEIHLHOCTH CYIIECTBEHHO
pa3IUYarOTCs IS TIedel OTKPBITOTO M 3aKPBITOTO THMOB. OOIIMil 00beM OTXOISAIIMX Ta30B Ha
Mevyax OTKPHITOTO THMa OOJbIIe, IO CPaBHEHHIO C 3aKpBITBIM THUIIOM, HO MeEHee
KOHIIEHTPHUPOBAHBI 10 COCTABY.

JJis O4MCTKH OTXOMASIINX Ta30B CYIIECTBYET JIBa crioco0a:

- MOKPBIH C1Ioco0;

- cyXxoi#i cmoco0.
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MoOKpbIf clOocO0 OCHOBBIBAETCS Ha TMPOMYCKAHWM Ta3a dYepe3 COMOBBIM PacTBOP.
OCHOBHBIM 000PYIOBaHUEM SIBJIIETCSI CKPYOOEp.
CrerneHb OYMCTKU TAaKUM CIIOCOOOM COCTaBIISIET:

- pTOpHUCTHII BOIOPOT - 98%
- cepHHCTHIN anruaApun - 90%
- IIBLIb -70%
- cmouMcThie BemiectBa - 30%

Huskas cTenenb OYMCTKU OT CMOJ , OCHOBHOM HEAOCTATOK 3TOTO CrI0c00a OYHCTKH.

OCHOBY COBpPEMEHHOH OYHMCTKM ra30B IIedeil OOXKHra COCTaBIISIIOT IPOLECCHl |
anmapaThl «CyXOi» OYHCTKH Ta30B, OCHOBAHHBIC HA MCIIOJIb30BAHUH PAa3IMYHBIX copOeHTOB. B
Ka4eCTBe COPOCHTOB MOTYT HCIIOJIb30BAThCS TJMHO3EM, IUCIEPCHAas NbUIb HE(TIHOTO
NPOKAJICHHOTO KOKCAa, aKTMBHPOBAHHBIM KOKC M Jp. OgHako HamOoiblee paclpoCTpaHEHUE
TOJTYYHITH TIIMHO3EM U KOKCOBAs IbLIb.

Ha amroMuHuEBBIX 3aBOJax B KadecTBe copOeHTa I1eiecooOpa3Hel HCIOJIb30BaTh
TJIMHO3EM, HEJOCTAaTOK  HCIIOJIb30BaHMS TJIMHO3EMa ToyHasi copOmust cmoi. CopOupoBaHHbIE
CMOJIBI JIETKO MCHAPSIOTCS C TOBEPXHOCTH 3aCBHINKH IMPH 3JIEKTPOJIM3E, YXYALIas CaHUTapHO-
9KOJIOTHYECKUE YCIOBHS Tpyla B IeXax JJIEKTPOIM3a. B 3TOH CBA3M IIIMHO3EM HEOOXOIMMO
OYHCTHUTH OT CMOJ, YTO TPEOYyEeT IOMOTHUTEIBHBIX 3aTpaT.

B kxauectBe copOeHTa BMECTO INTMHO3E€Ma 4acTO MCIOJIB3YETCsl KOKCOBAs MbUIb, KOTOPast
IOCJIE MCHOJB30BaHMS BO3BpAIaeTCs B JIGKTPOAHOE NPOU3BOACTBO. OpmHAaKO mpHU
MCTIOJI30BaHUH KOKCOBOW IIBUIM BO3HUKAIOT CYIIECTBEHHBIEC IPOOIEMBI:

- HF ne copbupyercs KOKCOBOM MbLIBIO, TPEOYETCsI JOTOIHUTEIbHAS CTYIIEHb OUYNCTKH,

- COpOLMOHHBIE CIOCOOHOCTH KOKCOBOW MBUIM HIDKE, Y€M Y TJIIMHO3€Ma, 33 CUeT Yero
notpebHOoCcTh LT B 20 - 30 pa3 BhIIIe;

- Ha TIOBEPXHOCTH MBLIM JIETKO COPOMPYIOTCs BhICOKOKHUMsAImMe cMoibl (250°C u Bbime),
TJI0X0 COPOUPYIOTCA HU3KOKMMsIMe cMombl (Huke 100°C). Jlns obecriedenus MOMHON COpOIHH
BCEX CMOJI TpeOyeTcs CHI)KEHUE TEMIIEpaTyphl OTXO/SIIMX ra30B U MEPEBO/Ia CMOJ B KalleJIbHOE
COCTOSIHUE C MOCTIeIYIOIIEM OT/IEICHUEM.

Kpome Toro B cocraBe razoB NpHCYTCTBYIOT pa3jIiyHble OpPraHUYECKHUE YIIIEBOJIOPOJIB,
UMEIOIINE Pa3IMYHyI0 TeMIepaTypy KOHIeHcanuu. J{Jsi MOoHOM KOHACHCAIMH YTIIEBOAOPOIOB
TpeOyeTcsl CHUKEHHE TEMITEPaTyphl Ta30B 10 MUHUMYyMa.

IleMOHTa)K OTpaﬁoTaHHBIX N MOHTA’K HOBbBIX aHOJA0B.
I_IeJ'ILIO OTUX onepaunﬁ SABJIAIOTCA CHATHC C aHOI[OHer(aTeHCﬁ OTrapKOB U LIyl“yHHOI\/'I

3aJIMBKH, IIOATIOTOBKA HUIINEEH K MOHTAKy HOBBIX aHOJOB U 3aJIMBKa UX YYT'YHOM. Koneunoit
HpOI[yKHH@ﬁ ABIACTCA IIOJJHOCTBIO CMOHTHpOBaHHBIﬁ aHO/, TOTOBBIA K YCTAaHOBKE B
SJICKTPOJIN3CP.

TexHoJI0r4yecKas cxeMa ACMOHTAYXKA U MOHTAXKa aHOA0B

B aHOOOMOHTaXHOM OTHEIEHWHM WJIH I€XE€ BBIIOJHSAIOTCA OJHOBPEMEHHO TpPH
MIPOU3BOACTBEHHBIX ITPOLIECCA:

— OYHUCTKA U CHATHE OTapKOB;

— OYHMCTKa M TMOATrOTOBKA HUIIENEH M TOKOMOABOJSAIIMX IITAHT, MPUTOTOBIICHUE
JUTEHHOTO YYT'yHa;

— 3aJMBKa HOBBIX OOOXOKEHHBIX AaHOJOB C  3apaHee  IOJrOTOBICHHBIMHU
TOKOMOABOISIIIMMU aHOJIOAEPKATEISIMU.
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JI1s1 BBITTOTHEHUS 3TUX OINEpalyii B aHOJOMOHTaXHOE IIPOU3BOJICTBO MOAAKOTCS U3 1eXa
AIIEKTPOJIM3a OTPabOTaHHBIE aHO/BI, & CO CKJIaZa 000X KEHHBIX aHOJIOB — HOBBIC aHOJBI.

AHopoaepKaTeln ¢ aHOJHbIMU OrapKaMH 3aBO3SIT B aHOJAOMOHTA)KHOE OTJEJIEHUE 110CIIE
IIPEABAPUTEIILHON UX OYUCTKHU B LIEXE MIEKTPOJIN3a OT IIIMHO3EMA U KOPKH JIEKTPOJIUTA.

OTtpaboTaHHbIe aHOABI HAMIPABISAIOTCS HA YY4aCTOK MPEIBAPUTEIBHON OYHCTKH OTapKOB
OT 3JIEKTPOJIMTA B CIIELl. KamMepe.

[Iponiecc npenBapuUTENbHON OYMCTKU BBITOJIHSIETCS B CIEIYIOLIEM MOPSIAKE:

— YJaJIEHUE TBEPIOH KOPKHU 3JIEKTPOJIUTA;

— 00/1yBKa OBEPXHOCTU aHOJIOB C3KAaThIM BO3/TyXOM;

— OoJiee THIATENIbHAS OYUCTKA BPYUHYIO.

IIpy nmocTymneHMM Ha IEpBYIO CTAJUI0 OYMCTKM TpaBepca AaHOIOACpIKaTeNsd
¢uKcupyeTcss MpH MOMOIIM 3aKMMOB M JKECTKO YCTaHaBiIHMBaeTcs B Kamepe. Ouucrka
IPOU3BOAUTCS  TOPU3OHTAIBHBIMU  pE3LAaMH-  IUIACTUHAMM,  KOTOpPBIE  CIBHUIAKOTCS
BFOPU30HTAILHON TUIOCKOCTH M OOAMPAIOT MOBEPXHOCTh orapka. I[lmactunel umeroT dopmy
rpeGeHKH, YTO MO3BOJSET OUHILATH IPOCTPAHCTBO MEKAY HUIIEIISIMH.

Bropas cTymeHp OYMCTKM MPOU3BOJUTCS MKECTKUMH HIETKAMU U O00JyBaeTCsl CKAThIM
BO3J1yXOM.

Ha Tperbeil cTynieHM OYHMCTHBIX padOT MPOU3BOJIUTCS MPOBEPKA MOBEPXHOCTH Orapka u
Py HEOOXOIMMOCTH MPOU3BOAMTCS 3aUHCTKA BPYIHYIO.

CHATbIE OCTATKU 3JEKTPOIUTA U TIIMHO3EMA COOMPAIOTCS B PACIIONOKEHHBIN MO KaxX 101
KaMepol jkeo0YaThlii JICHTOYHBIN KOHBEWEp M HAIIPABJISIFOTCS HA MTEPepadoOTKYy.

Ot cuctembl TpeIBapUTENbHON UYHMCTKU OTapKH HAIpPaBISIOTCS K ApodecTpyiHOM
MAaIIMHE JIsl OKOHYATEeNbHON OYMCTKU UX MOBEPXHOCTU METaNIndeckoil poorio.IlonyueHHbie B
MPOLIECCe YHCTKU OCTATKH JJIEKTPOJIUTA U YACTHUIIBI KOKCA HAMpaBJISIOTCS B COOpHBIN OyHKep.
OTneneHue MeTaIMUECKOM JpoOKM OT HEMarHUTHOTO MaTepuajla MpPOBOJUTCS METOAOM
MarHuTHOM cenapauuu. s CHUKEHUs MOTepb JIpoOM aHOIHBIA Orapok IOCJIE BbIXOJAA W3
IpobecTpyiHOM MalllMHBI ToABEpraeTcs 00padboTKe CKATHIM BO3yXOM B Kamepe 00yBKH.

IIOTHOCTBIO O4YMILIEHHBIE AHOJHBIE OTapKH IOJAOTCA K MAIMHE I pa3pyLIeHUs
orapkoB. PaboTra MamMHBI OCYIIECTBISIETCS B aBTOMATUYECKOM PEXHUME U YMEHbILEHUS
Harpy3ku Ha TpaHcnopTHylo cucreMy IITK(mogBecHol  TpaHCHOpPTHBIM  KOHBelep)
aHOZOJEpKATEllb C OrapKOM OIYCKAalOTCA Ha ONOPHYIO KOHCTPYKIUIO, IZI€ 3aKpEILIIIOTCSA 3a
TpaBepcy. C MOMOIIBIO BBIABM)KHBIX ILITAMIIOB OrapOK pa3/aBiIMBacTCi W yHaseTcs ¢
a”Hogozepxarens. OcBOOOXKIEHHbIE OT OrapKoB aHOAOAEP)KATENIN HAIMPABISIOTCS B HAKOIUTEINb
MaIIMHBI A yAaJeHUs 4yTyYHHOU 3aiuBKU. Kycku orapkoB HampaBisIOTCS Ha ApoOIeHHE B
HIEKOBYIO pOoOMIIKY. J{71s mocaenyromero BOBJI€YEeHHs B IPOU3BOJICTBO.

CpeM 4yryHa npoBOJMTCS B OAWH WiIM JABa Inpuema. lIpu kaxmom mpueme mraHra
OITyCKaeTcsi U CBOOOJIHO (PUKCHUPYETCS B BEPTUKAIBLHOM IOJOXKEHUH MOCPEICTBOM 3a’KHMHOM
KoJIogku. YyryH ypansieTcs OJHOBPEMEHHO C JBYX Hunmened. Ecim anomonmepxkarenb 4-
HUIIENbHBIM, TO IS CIEAYIOLIEH Napbl HUMIEIEH BCE ONEpalMu MOBTOpsOTCA. UyryHHas
3aJlUBKa Ha HUNNENAX MNPUXKUMAETCd K yINOpYy HOCPEACTBOM ITHEBMATHYECKOIO IOPIIHS U
npodutcsi. OcBOOOKICHHBIN OT UyT'yHHOW 3aJIMBKU aHOAOEP)KAaTEeNb N3BJICKACTCS U3 MAIIUHBI U
IPOBEPSETCS] HA BO3MOXKHBIE IMTOBPEXKIEHUS U IPU HEOOXOIUMOCTH HAIIPABIISIETCs HA PEMOHT.

CoOCHOCTh TNpPHUBApEHHBIX K TPABEPCE HHUMIEIECH OTHOCHUTEIBHO PACIOJIOKEHUS
HUNMNEIbHBIX THE3/ TNPOBOJAUTCA cHeuuanbHbiM npubopom. Ilpu »TOM ompexaenstorcs
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OTKJIOHEHHS OT JOIYCKOB, NMPEAYCMOTPEHHBIX MO MpoekTy. [loBpexaeHHbIe aHOm0AepKATEIN
OTIIPABJISIIOTCS HA PEMOHTHBIN Y4aCTOK.

[locne ypameHuss 4YYryHHOM 3alUBKM CBOOOAHBIC aHOOEPIKATENH, a TaKKe
OTPEMOHTHPOBAHHBIE aHOJOJCPKATEIN HAINPABIIAIOTCS K YYaCTKy AJIs JpOOECTpyHHON YHUCTKU
HUMIENeH 1 TpaBepc. MamuHa ocHaleHa TypOuHKaMu, KOTOpbIe HANPaBIISIOT CTPYIO JpoOu Ha
HUIIENIU U Ha TpaBepcy. ApoOb HUPKYIUPYET BHYTPH MAIIMHBI C TIOMOIIbIO COOTBETCTBYIOIIMX
TPAHCIIOPTHBIX YCTPOMCTB M BHOBb TMomajgaeT K TypOuHkam. Mmeromuiics BO3AYIIHbBIN
cenapaTop IpOBOAUT pa3zesieHue ApoOu U OTXOJO0B, CHATBIX C HUIIIEJEH U TPaBepCHl.

KoHTakTHBIE MOBEPXHOCTH IITAHT 3aYUIIAIOTCS Ha NUIMGOBAIBHON MalInMHe. 3auucTKa
BBITIOJIHSICTCS C IBYX CTOPOH C IMTOMOIIBIO NUTH(OBATIBHBIX KPYTOB.

3aunIeHHbIe aHOAOJACPIKATEeNIM HAMpaBJIAIOTCA Ha YYacTOK o0O0paOOTKM HHUIIENeH
rpadUTOBOI CyCHEH3UEH, UCIOIB3yeMOU IS MPEeJOTBPALCHUS MpUTrapa YyryHHOH 3aJMBKH K
HUnnenrsaM. AHOJo/iep/KaTeNnb NOJBOAUTCS K BAHHOUKE C CYCIIEH3UEH, KOTOpPasInOJIHUMAETCS U
OIYCKaeTCsi MpPU TOMOIIM THAPABIMKHU, MOTpYyXKas HHUMMEIW B cycneH3uto. Bo uzbexanue
paccrnauBaHus (a3 CyCHeH3Us HEMPEPHIBHO NMEPEKAuMBACTCS Yepe3 MPOMEKYTOUHYIO €MKOCTb.
[ToxpbiThie TpadUTOBOM CYCHEH3WEH HUIINENM HArpeBalOTCAd M MIPOCYIIMBAIOTCS IyTEM
WHAYKIIMOHHOTO HarpeBa B CIEHUANIbHOW MpoxoaHoi meuu . [locne mpocymiku cycrneH3uu
OKOHYATEJIbHO MOJTrOTOBJIEHHBIE aHOI0/IEPKATEIH HAIIPABIISIFOTCS K 3aIMBOYHON CTaHIIUH.

OAHOBPEMEHHO K 3aJIMBOYHOM CTaHIMM IOCTYHAlT OO0OXKeHHble aHojbl. llomaua
aHOJIOB M aHOJOJIEp)KaTeiel BBIMONHAETCS B pabodyeM TakTe 3alMBOYHOM craHimu. lIporecc
3aJIMBKU AHOJIOB YYI'YHOM IMPOBOJIUTCS B HECKOJIBKO CTYIIEHEH:

— Iepenaya ¢ POJUKOBOTO KOHBEHepa OJHOTO aHOJa M YCTaHOBKA €ro Ha JMTEWHBIH
CTOJ;

— COBMEIIEHUE aHOJIa C AaHOAOJepKaTelIeM IMyTeM OMYCKaHUs HUIMIeNIeld B HUMMEIbHbIE
THE3/a;

— (uKcanys MoJI0KeHMsI ITAaHTH U 3aJIMBKa YYT'yHa, OXJIaXKA€HUE YyTYHHOU 3aJIMBKY;

— IepeMelleHUEe CMOHTUPOBAHHOTO aHO/A.

3anuBKa aHO0B ITPOU3BOJUTCS U3 MEPEABIKHON 3aIMBOYHOM MAlIMHBI C KOBILIOM

CHATBII 4YyryH OT Ipecca MOAAaeTcsd Ha TaJTOBOYHBIN OapabaH. OT TOJITOBOYHOIO
OapabaHa Marepuasl HampaBisIOTCS B cOOpHYyt0 Kamepy. IlosmydeHHBIM 4yryHHBIH CcKpar,
MOJIBEPraeTcsi OUUCTKE, pa3feisieTcs Mo KPYMHOCTH, OAAETCS B ONPOKUIBIBAIOIIMX CIKIO0EISX.
KroGenu npoxonsat uepes miaropMeHHbIE BECH U MOJAIOTCA B MHAYKIIMOHHBIE TTEYH.

AHononepxarenu oTOpaKOBaHHbIE IO TEM MJIM MHBIM MPHU3HAKAM (TIOBPEXIECHUE IITAHT,
HUMIEeH U JIp.) Oocie OTAEICHHS YyT'yHa BBIBOJSTCS B PEMOHT.

['oToBBIE aHOIBI HAMPABISAIOTCS JUOO B IE€X dJEKTposin3a (MpsMO), JTMOO Ha CKIAJ
TOTOBOM MPOAYKIUH.

OobopynoBanue il J€MOHTAXKA AHOAOB:

- MalIMHBI J1J1 YUCTKU aHOJAHBIX OI'apKOB;

- MAIIMHBI JUIs1 CHATHS OTapKOB ;

- MAIIMHBI JUIs CHATUS YyTYHHOH 3aJIUBKH;

- MAIIMHBI JJIs 3a4UCTKH aHOAHOM IITaHTH;

- MalIMHBI IPABKU aHOJOJIEP/KATENEN U TIOJI0KEHUS aHOJHBIX HUIMIIEIEH.

AHOITOMOHTAKHBIE ONIePALNHT
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AHOJIOMOHTa)XHbIE OINEpallMd BKJIIOYAIOT MEpPeYeHb BCIIOMOTATEeNIbHBIX M OCHOBHBIX
paboT cieayIoLIero Xxapakrepa:

— MIMXTOBKA YyT'yHa JJIs [JIaBKU;

— IJIaBKa YYT'yHA U JIOBOJKA €ro JI0 TPeOyeMbIX KOHIUIUH;

— 3aI0JIHCHHUE PA3JIMBOYHBIX KOBILIEH U JOCTaBKA UX K 3QJIMBOYHOMN CTaHIIUU;

— YCTaHOBKA aHOJHBIX OJIOKOB U HUIMIIENEH aHOAOepKaTeNel B TIOJI0KEHUE 3aTUBKU;

— 3aJIMBKA HUIINEJIEH YyTyHOM U OXJIaX/I€HUE 3T BKH.

JUis 3anMBKM HUIIENEH NpU MOHTaXE AaHOJOB NPHUMEHSIOT JIUTEHHBIE YYTYHbBI
CHelHMallbHOTO cocTaBa. UyryHel 0O0NanaloT NPUPOAHON XPYHKOCTbIO, HEOOXOIUMOW IS
yIaJeHUs 3QTMBKU C HUIIIES OTPAaOOTAaHHOTO aHO/A.

CocraB uyyryHa npuMeHsieMbIi Ha aJIFOMUHUEBBIX 3aBOJIAX.

Cocras MaccoBas gomus, % 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

Jlis monydeHusl MIOTHOM M MPOYHOM CTPYKTYPhl UyryHa OTPOMHOE 3HAUEHHE HMEeT
TOJIIMHA CTCHKH 3ajauBKU. OnTUMallbHas TOJIIMHA 3aJIMBKH JOJDKHA ObITh 1-1,12cM.  [lns
VIIYYIICHUS] KOHTAKTA U YCUJICHUSI MEXaHUYECKOTO COCAMHEHUS HUIIENs C THE3/I0OM , B THE3/Ie
JiefaeTcsl BUHTOBAs Hape3Ka.

3alIMXTOBAaHHBIA UYYTyH IUIABUTCS B JJICKTPOIEYaX, ONTHUMAJIbHBIM BapHaAHTOM
MJIaBUJIIBHOTO arperara JjIsi MOHTaKHOTO y4acTKa aHOJIOB SIBIISIETCS MHIYKIIMOHHBIC THUTEIIbHbBIC
M€Y MPOU3BOJAUTENBHOCTBIO OT 1 110 OT.

TemnepaTypa HarpeBa MeTajna B meun g0 1400°C .

[ToaroroBneHHbIM MeTaul B M€Y MEPEIUBAETCA B Pa3JIMBOYHBINA KOBII BMECTHUMOCTBIO
450-750kT, KOTOPBIH MpeaBAPUTETHHO MOJAOTPEBACTCS C MOMOIIBIO AJIEKTPOHArpeBaTeNei.

PasnuBKa 4yryHa OCyIIECTBIACTCS CIEIHATbHON MaiHOHN (puc.21).

[Tocne 3aBepiieHUs 3AJIUBKHU, MOTHOCTHIO CMOHTUPOBAHHBIC aHO Bl HAMIPABIISIOTCS B 11E€X
AJIEKTPOJIM3a WX Ha CKJIAJ] CMOHTHUPOBAHHBIX aHOJIOB.

Pucynoxk - 21 PaGota pa3nuBOYHON MalTMHbBI

ITopsinok BbINOJIHEHHS Pa0OTHI
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1. O3HAKOMHUTBCS C TEOPETHUYECKOM YaCThIO JAHHOTO METOIUYECKOTO YKa3aHHS.

2. CocTaBUTh MNPUHUHUIUAAIBHYIO TEXHOJOTUYECKYIO CXEMY IIPOM3BOJICTBA
000KKEHHBIX aHOJIOB.

3. CocTaBUTh TEXHOJOTUYECKHE CXEMbl OCHOBHBIX IEPE/IEIOB COIIaCHO BapUaHTY C
OIIMCAaHHUEM OCHOBHBIX HpOHGCCOB, 060py11013aH1/1;1 158 HapaMeTpOB Ha 3Tux Hepe;[enax.

4, OTBETUTH HA KOHTPOJIBHBIC BOMPOCHI, COIJIACHO BapHAHTY.

BapI/IaHTLI 3aJaHUi U KOHTPOJIBHBIE BOIIPOCHI

Bapmuanr 1
1. Pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY MOATOTOBKH MEKa.

2. Omnepanuy, NOPOBOJUMBIE TPH MOHTAaXE aHOJIOB, HUX LeNb, HCIOJIb3yeMOe
obopyoBaHue.

Bapuanr 2

1. Pa3paborarh TEXHOJOTHYECKYIO CXEMY MOATOTOBKH TMPOKAJICHHOTO KOKca st
MPUTOTOBJICHHS] KOKCOBOM IIHUXTHI.

2. Omepanuy, TPOBOAUMBIE TpPU JEMOHTaKE aHOAOB , WX L€Jb, HCIOIb3yeMOE
00opyI0BaHue.

BapuanT 3

1. Pa3paborarh TEXHOJOIMYECKYI0 CXEMY IOATOTOBKM CBIPOIO KOKca JUIs
IPUTOTOBJICHUS] KOKCOBOM IIHXTBHI.

2. Kakue cniocoObl OYHCTKH Ta3oB M YJIaBIMBaHUS MapoB IEKa HCIOIb3YIOTCS IMPHU
00Ure aHOJI0B, UX CYITHOCTb.

Bapuanr 4

1. Pa3pa0oTaTh TEXHOJIOIMYECKYIO CXEMY MPUTOTOBJIECHUS KOKCOBOM IINXTHI.

2. Kombuesbie neun OTKPBITOrO THIIA, KOHCTPYKTHBHBIE OCOOCHHOCTH.

Bapuanr 5

1. Pa3pabotaTh TEXHOJIOTHYECKYIO CXEMY ITPOU3BOICTBA «3E€JICHO» aHOTHONW MaCCHI.

2. Konbuesbie neun OTKPBHITOTO THITA, KOHCTPYKTHBHBIE OCOOCHHOCTH.

Bapuanr 6

1. Pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY IPECCOBAHUS «3€JIEHOW» aHOIHOM MacChl.

2. llenp 00xwHra «3eJ€HHBIX» aHOJIOB, TEMIIEPATYPHbIE 30HBI 00XKMHTa.

Bapuanr 7

1. Pa3paborarh TEXHOJOTHYECKYIO CXEMY OOKHIra «3€JIEHbIX» aHOJOB Ha KOJIbLIEBOM
€YU OTKPBITOTO TUIIA.

2. Yro Takoe BHOpodopMOBaHHE, s HYEr0 OHO TPOBOJUTCI M HAa KaKOM

000pyI0BaHUM.

Bapuanr 8

1. Pa3paboTaTh TEXHOJOTMYECKYIO CXEMY OOKHIa «3E€JIeHBIX» aHOJOB Ha KOJBIIEBOMH

1€Y1 OTKPBITOrO THIIA.

2. Pa3zHOBUAHOCTH MeKa, UCXOHBIE MaTEPHUAJIBI 1Tl MOTYUYEHHS STUX MEKOB.

Bapuanr 9

1. Pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY ITPECCOBAHUS «3EJICHOM» aHOHOU MAaCCHI.

2. Tlepeuncauth HU3NKO-XUMHUECKUE CBOMCTBA TIEKOB.
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Bapuanr 10

1. Pa3paboTaTh TEXHOJIOTMYECKYIO CXEMY IMPUTOTOBICHUS KOKCOBOM IIUXTHI.

2. Kak pa3aenstoTcs ek 1o TeMIeparype pa3MsardyeHus ?

Bapmuanr 11

1. Pa3pabGoTaTh TEXHOJIOTUYECKYI0 CXEMY IOATOTOBKM CBIPOTO KOKCa ISt
IPUTOTOBJICHUSI KOKCOBOM IUXTHI.

2. Ilepeuncnauth TBepable yrIepoAUCTble MaTepUalbl, 00JIaCTH MPUMEHEHUS, CIIOCOObI

HOJY4YEeHUsI U TPeOOBAaHUS K HUM.

Bapuanr 12

1. Pa3paboraTh TEXHOJOTHYECKYIO CXEMY IOATOTOBKM IPOKAJICHHOTO KOKCa, JUIS
IPUTOTOBIICHUSI KOKCOBOM IIUXTHI.

2. Kakyto 1eJb peciIeyoT npu TEPMOCTAaTHPOBAHHUH, napameTpsbl
TEPMOCTATUPOBAHHUS.

Bapuanr 13

1. Pa3paboTaTh TEXHOJIOIMYECKYIO CXEMY IOJrOTOBKH IEKa.

2. llenp nmpokanuBaHus, Kakke KOKChI IOJIBEPratoTCs MPOKAIUBAHUIO.

Bapuanr 14

1. Pa3paboraTh TEXHOJOTHMYECKYIO CXEMY MOJTOTOBKH IPOKAJIEHHOTO KOKCa s
IPUTOTOBIICHUSI KOKCOBOM IUXTHI.

2. OO0opyznoBaHHe, UCTIOIB3YEMOE TIPU IPOKAIMBAHUH.

Bapuanr 15

1. Pa3paGoraTh TEXHOJIOTMYECKYI0 CXEMY IIOATOTOBKM CBIPOTO KOKCa IS
IPUTOTOBJICHUSI KOKCOBOM IIUXTHI.

2. Kakyo nenp mpecienyroT HpU CyLIKe MPOKAJCHHBIX KOKCOB, 000pylOBaHHE JUIS

CYIIIKH.

Bapuant 16

1. Pa3paborarh TEXHOJOTHYECKYIO CXEMY OOXKHIa «3€JIEHBIX» aHOJOB Ha KOJIbLIEBOM
MIE€YX OTKPBITOTO THIIA.

2. llems npoGnenwms, pa3mMoia W KilacCH(PHUKAIMM  KOKCOB, Kakoe 00OpyIOoBaHUE
UCTIONB3YETCS IS ATOT0?

Bapuant 17

1. Pa3pa0oTaTh TEXHOJIOIMYECKYIO CXEMY MPUTOTOBJICHUS KOKCOBOM IINXTHI.

2. Kakyio nenb mnpecinenyroT MpU CMELICHHMM aHOAHOM Macchl, TEXHOJOTHYECKUE
napameTpsl, 000pyJ0BaHHUE, UCIOIB3YEMOE IIPU CMELLICHHH.

Pexomenayemasi aureparypa :
1. Suko, D. 5. AHonbI aMOMUHUEBBIX 3eKTponu3epoB / J. f. SAuko. - M.: Pynel u merasmisl,
2001.
2. Slako, D. S. IlpowmsBoactBo anomnoit maccel / D. f. Suko, JI. H. BopoObe. — M.
Mertannyprus, 1975.
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IIpakTnyeckas padora Ned
Tema: PacueTsl mnokaszaTeneil Impouecca 3JI€KTPOJIU3a, KOJIUYECTBA SIEKTPOJIU3EPOB,
IIPOU3BOJUTEIBHOCTH CEPUH.
Hean: OcBouTh METOJUKY PacueTOB IOKA3aTEIEH MpolLecca 3IEKTPOIN3a, KOJINYeCTBa
3JIEKTPOIU3EPOB U IPOU3BOIUTEIBLHOCTH CEPUH.

TeopeTuyeckue cBeJIeHUs

Pacuyer noka3zarenei 3¢ GpeKTHBHOCTH NPoOLECCa JIEKTPOIH3A.

KonnyecTBOo amoMuHHUSA, KOTOPOE MOXHO BBIJIECINTH, TEOPETHUYECKHU OIpPEAEIAeTCs 110
3akony Papazes:

M=0,336 ‘I -t, rue

M- xonruecTBO BbIensieMoro Ha karoje Al, r;kr;

[-cuna Toka, AjkA;

t- Bpems, vac;

0,336 — DIEKTPOXMMHUYECKUI HKBHUBAJIEHT, T.€. KOJUYECTBO TI'PAMMOB aIIOMMHUA,
BBIJICJIIEMOE 32 OJIUH Yac CHJION Toka B 1A MpH OTCYTCTBUM KakKuX - MO0 MOTeps, I/A-yac.

OcHOBHBIM MOKa3aTeneM 3(pPEeKTHBHOCTH TpoLEcca 3JIEKTPOSIU3a SBISETCS BBIXOA TI0
TOKY. B mpouecce Npoucxomar MOTEPU AIIOMHUHUSA, O pa3Mepax MOTEPh CYASAT IO BEJIMYMHE
BBIXOJIa 10 TOKY. BBIXOJ Mo TOKy XapakTtepu3yeT 3((eKTHBHOCTH HCIIOIB30BAaHUS TOKa Ha
ANEKTPOJIU3EpE.

hy=~--100%
M

h: —BbIX0/] 110 TOKY B %0;
P —konmu4ecTBO (paKTHUECKH MOTYUECHHOTO ATFOMUHHUSL,(T,KT,T);
M — KOJMYECTBO ATIOMHHHS, KOTOPOE MODKHO BBIICTMTHCS TEOPETUYECKH IO 3aKOHY
®dapanes;

0,336:It

p=——"—
100

[ToTepu MeTasIa MOKHO pa3feuTh HA MPSMbIC H KOCBEHHBIE.

h., ectu h, B nonsx equnun, To P=0,336-1-t-h

[IpssMble mOTEPHM O3TO OKHUCIEHUE MPOAYKTOB B3aUMOACUCTBUS QIIOMUHUA U
PACTBOPCHHOT'O AJIFOMHUHUA C aHOJHBIMHA I'a3aMU.

KocBennsie MMOTECPU IOTO BCAKOIO poJga YTCUYKH TOKaA, T.C. MPOXOXKIACHHUEC TOKA, MHUHYS
MEXIYTIOIOCHBIN 3a30p.

Hpyroit mnoka3zatenb 3(QGEKTUBHOCTH TEXHOJOTHUHU D3JIEKTPOJIN3a - YAENbHBIM pacxon
SHEPruu.Y IEeNbHBIA PacXoj 3JIEKTPOIHEPIUU - 3TO KOJIMYECTBO NIEKTPOIHEPIUH, 3aTPAvCHHOE
Ha €/IMHUIlY TOTOBOM MPOIYyKIIUU

A- KoIM4ecTBO 3aTpadyeHHO sHepruu ( KBT.4ac);
P- konuvecTBO momydyeHHOTO amtOMHUHMS (T, KT, T).
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. . 2976,2-7
I Uyt cp cp
x1000 = I : (xBT-4ac/tT); mIst MOCTOSIHHOT'O TOKA.

"~ 0,336:I-h,'t 0,336-h,
Jlnist moJIydeHust yaeIbHOTO pacxoja 3Hepruu Ha 1T(kr) Al B IepeMEHHOM TOKE HYXHO
YYUTBHIBATh KOAPPHUIMEHT peoOpa3oBaHus, OH npudiu3uTeabHo paseH 92% (0,92)
U U
W=2976,2f:0,92:3235f (xBT-4ac/T); mjst mIepeMEeHHOr0 TOKa
T

T
Benuuuna, oOpaTHas yJelIbHOMY pacxojlly JIEKTPO3HEPIHMH, HA3bIBAETCS BBIXOJOM IIO
SHEPrUU:3TO KOJIMYECTBO AIIOMUHUS B IPaMMax, BbIIEISIEMOE IPU MPOXOXKICHUH OAHOro KBT 4
AJIEKTPO3HEPTUU ITOCTOSHHOT'O TOKa

how=1/W=0.336 3l 10%(t/xBr-).
o

Pac4yer koin4ecTBA 1eliCTBYIONINX U YCTAHOBJIEHHBIX JJIEKTPOJIN3EPOB HA CEPUH
Jlis  pacuera  KOJIMYECTBA BaHH HCXOJUM  HMTOrO, YTO  OTEYECTBEHHAS
MPOMBINIJICHHOCTh BBIITYCKAET BHIMPSAMUTEIbHBIE OJOKM Ha CUITy TOKa 25KA UM HampsbKeHUe
850B(Uc) , B HacTosIiee BpeMsi Ha 3apyOeKHBIX HOBBIX 3aBOJaX POCCHHM HCIOIB3YIOTCS
BBIIIPSIMUTEJIBHBIE arperatsl Ha cuity Toka 63kA u Hanpsbkenue 1000-1580B.

HpI/I pacdyeTC KOJINYCCTBA ,HeﬁCTBYIOHlHX BaHH N HeO6XOI[I/IMO YYUTHIBATDH pa6oqee

HanpsbkeHue Ha BaHHe — Up,mpegycMaTpuBaTh IOTEPU HANpPSOKEHUsT B OOLIeCEpUtHOM
OMMHOBKE - 1% OT HOMMHAJIBHOTO HANPSDKEHUS BBIMPSIMHUTEIIBHBIX arperaToB, MOTEPU B
obmecepuiinoi omuHoBke Uog(8-10 B)(Bkirouasi MOTEpU HANPSDKECHHUS B OLIMHOBKE BHYTPH
KIIIT), pesepBa Hamnpspkenus Ha KIIII jama momnepskaHwst CUIBI TOKAa CEPUU  TPHU

OJIHOBPEMEHHOM BO3HMKHOBEHHHM HECKOJBKUX aHOAHBIX 3(ddexToB Ua.2(40 B), pe3epB A

KOMITCHCAIIMK BO3MOXKHBIX KOJICOaHMI HaNpspKeHUs Bo BHENIHeH cetr - 5% Ucq (40 B).
TorgaN = (Uc - UcB- Uoo- Ua.s) | U,

Kpome 1eicTBYIOMNX 3IIEKTPOIM3EPOB B CEPHU BCET/Ia MMEIOTCS BAHHBI, HAXOAIIHECS
Ha KalUTaJbHOM peMoHTe. KOJIMYecTBO yCTAaHOBIEHHBIX 3JEKTPOIN3EpOB/NY 3aBUCHT OT CPOKa
ciyO0bI 37ekTpou3epalmp ¥ IPOIOKUTEIBHOCTH KamuTanbHoro peMonta Tp. NyOyner tem
0oJIbIIIe, Y€M MEHBIIE CPOK CITYKOBI BaHH TmMp u deM GOJIbIIE MPOAOIDKUTELHOCTh KX PEMOHTA
Tp.TornaNy= N- Tmp /( Tmp-Tp)

Taxk, npu MPOIOIKUTEIHEHOCTH KaMTAIIBHOTO PEMOHTA, PaBHOU 15 cyT, B CpoKe CITy)Obl
BaHHbI 2000 cyT (5,57€T) KONMWYeCTBO YCTAaHOBIEHHBIX BaHH MPEBBICUT YKCIO JEHCTBYIOIINX HA
0,75 % wnu npumepHo Ha 1—2 BanHbI. [lpu NpoAOIBHOM ABYX PSIHOM PACIOJIOKEHUH BaHH
JKeJaTelbHO, YTOObl YMCIIO YCTAaHOBJIEHHBIX BaHH ObUIO KpPaTHO ABYM C LENbI0 OJUHAKOBOTO
KOJIMYECTBA BaHH B KaXJIoM psany . [Ipum momepedyHoM pacrosiokeHHH (MOIIHOCTBIO Oolee
170xA) Toxe caMmoe MoKeaHue.

Pacuyer rogoBoii npoM3BOAUTEIBLHOCTH CEpPUH

I'omoBas mpou3BOAUTEIBHOCTD cepuu Qc(T) ompenessieTcss ypaBHEHUEM
Qc=365-24-0,336"1" N 5,u-10°=2,9431- N* ym
rie:
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365 — YncIo CyTOK B rOay;

24 — 4KCI0 YacoB B CyTKaXx;

I — cuna Toka, KA;

¥m— BBIXO/JI 10 TOKY, AOJIA €IUHULL;

N— uucio 1elCTBYIOIMX BaHH, LIT.

B cooTBeTcTBUM € 3TUM Troj0Basi MPOU3BOAMTEIBHOCTh CE€puH, cocTosmern ux 180
3JEKTpOJIn3epoB Mpu Toke 150 KA u BbIxoae 1o Toky 85 %, coctaBuT 0Koo 67,5 ThIC. T.

HOpﬂI[OK BbIITOJTHCHU A paﬁoTbl
1. O3HaKOMHTECS C TGOpGTH‘-IGCKOfI YaCTbO JAHHOT'O METOAUYCCKOI'O YKa3aHUs.

2. [TpousBectn pacuersl

nokasarelei rnpormnecca,

YCTAHOBJICHHBIX 3JICKTPOJIM3€POB U IIPOU3BOJUTEIIBHOCTE CEPUU COTJTIACHO BApHAHTY.

BapuanTbl 3a1annii

KOJIMYECTBA JEHCTBYIOILIUX,

Tabnunal
Cuaa CyTouHas Cpennee Padouee Cpoxk cayxob1 | IpogoskuT
TOKa NMPOU3BOAUTEIBHOCTh | HANps’KEHHE HA | HANpsoKeHHe | JJIEKTpoJm3ep, €JIHOCTH
Bap. 3J1eKTpo.JIu3epa, 3J1eKTpoJn3epe, Ha BaHHe,B Jer KANUTAJIbHO
KI' B r0 PeMOHTA,
AHeH
1 150 1089 4.460 4,2 5,2 18
2 180 1306 4,500 4,2 55 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 55 5
6 210 1470 4,450 4,2 6,2 10
7 350 2600 4,4 4,1 6,0 15
8 370 2620 4,3 4,15 6,0 6
9 320 2560 4,45 4,0 55 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 55 5
13 300 2500 4,4 4,1 50 3
14 320 2555 4,4 4,1 50 5
15 320 2545 4,45 4,1 6,0 10
16 320 2450 4,5 4,1 55 5
17 320 2540 4,2 4,0 55 5
18 155 1189 4.460 4,2 5,2 18
19 180 1316 4,500 4,0 55 15
20 200 1452 4,455 4,10 50 10
21 320 2579 4,500 4,0 6,0 10
22 250 2200 4,40 4,1 50 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 55 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 55 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

Pexomenayemasi jureparypa :

1. Meramnyprus amomunus / 0. B. bopucorne6ckmii [u ap.]. — 2-e usa. - HoBocuOupck:

Hayka, Cubupckas uznatensckas pupma PAH, 2000. — 438 c.

2. Slako, D. S. TIpow3BOACTBO aMIOMUHHUSA: TIOCOOHME JJIi MacTepoB W pabodMx IIEXOB

JIEKTPOJIN3a ATFOMUHUEBBIX 3aBoIoB / J. 5. Sluko. — CII6.: M3n-Bo CII6. yH-Ta, 2007. — 304 c.
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IIpakTnyeckas padora NeS

Tema: Pa3pa60TI<a TpaHCHOpTHO-TCXHOHOFH‘IGCKOﬁ CXEMBI ITPOU3BOACTBA AJIFOMUHUS.

]_le.]]b: OCBOUTH OCHOBHEIC IMPONU3BOACTBCHHBLIC ITOAPA3ACICHUA, BXOIAIINE B COCTAB
TPaHCIIOPTHO- TEXHOJIOTHYECKOM CXEMBI OJICKTPOJIUTUYCCKOTO IIPOU3BOJACTBA allOMUHHA U HX
Ha3HAa4YCHUC.

TeoperuvyecKkue cBeJeHUA

Texanueckuit YPOBCHL TPAaHCIIOPTHO-TCXHOJIOTHUYCCKUX CXCM AJIIOMHMHHUCBBIX 3aBOJOB U
HX DOKOHOMHKa B ICPBYIO O0O4YCPECAb OINPCACIIAIOTCA THUIIOM, IMIPOU3BOAWUTCIBHOCTBIO U
KOHCTPYKIIMEH ~ OCHOBHOTO  TEXHOJOTMYECKOrO  OOOpYyIOBaHUS —  3JICKTPOJIU3EPOB.
VYopomennas TTC mnpousBoacTBa allOMUHUS C TpUMeHeHHeM »sJekTpoiuszepoB ¢ COA
noka3zaHa Ha puc.l.
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Pucynok 1 - TpaHCIIOPTHO-TEXHOJOTHYECKAs CXeMa aJFOMUHHUEBOT0 3aBOJIA.
1 — Baron (uucrtepHa); 2 - MNEBMONOIBEMHHK; 3 — TOoJa4ya aHOMHOW Maccer, 4
AIIEKTPOII3EpP; 5 - BaKyyM KOBII; 6 — TUTEHHBIN KOBII; 7 — pa3NuBKa ATIOMUHHS B UYIIKHU; 8
— JIUThE CIUTKOB; 9 — MpOU3BOJACTBO KataHku; 10 — yronpHas neHa; 11 — MeXKOpIyCHBII
CHJIOC TIIIII03eMa.

TTC amroMUHHEBOTO 3aBOJa JTO:

- CKJIaJIbl O TIPUEMY, XPAHCHHUIO, TPAHCHOPTUPOBKE ChIPbs (TIIMHO3EM, (TOPUCTHIC
COJIM) HEMIOCPEJICTBEHHO B 3JICKTPOJIM3HOE MPOU3BOJICTBO;
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- TPOM3BOJICTBO M TPAaHCIOPTHPOBKA AHOJHOH MAacChl aHOJOB B JIJIEKTPOIH3HOE
TPOU3BO/ICTBO;

- DJICKTPOJIM3HOC IIPOU3BOJACTBO,

- IMTEMHOE IPOU3BOCTBO.

IIpuemubie ckaaabl rIMHO3eMa U GpropuaoB. [ TMHO3EM U PTOPUABI TOCTABIAIOTCS HA
3aBOJI JKEJIE3HOJIOPOXKHBIM TpPAaHCIOPTOM B BaroHax Tuna "Xommep" WM B CHEHHUATBHBIX
nucTepHax. Ha puc.2 mokazana cxema pasrpy3Kd TIMHO3eMa. | JTMHO3eM, MOCTYMAIUNA B
XOIIPax, pasrpykaercsi CaMOTEKOM B INPUEMHBI OyHKEp, pacloyOKEHHBIH Ha CKJaae IO0J
KEJIe3HOJIOPOKHBIMU IYTSAMHU, a OTTyJa IHEBMATHUYECKMM HAcocoM 1 C MOMOIIBIO CKAaTOro
BO3/lyXa HU3KOI'O JIaBJECHHUs IEpEeKauuBaeTcs B CKIAJICKOM cuiioc 2. DTH HAcOChl CIOCOOHBI
nepeMenaTh INIMHO3EM BEPTUKAJIBHO WM I0J HEKOTOPHIM YIJIOM BBepX. Pasrpyska riamHosema
U3 IUCTEPH OCYILECTBIISICTCS ITHEBMATHUECKOW CUCTEMOM, CMOHTHPOBAHHOW BHYTpH Oaka IfHc-
TEPHBI, ¥ B 3TOM CIIy4ae TJIMHO3EM IIOCTyNaeT B CKIaAcKoi cwioc 2. [lox 3tuMm cuiocom
PacroJIoKeHbl THEBMAaTUYECKHE HACOCH 1, KOTOpBIE MMO3BOJISIIOT C MTOMOLIBIO CKATOTO BO3AYXa
nepeKkaynBaTh TJIMHO3E€M B MEXKKOPIYCHbIE CHWIOCHI 3. Takoil KOMILJIEKC HAacOCOB,
TpyOOIPOBOJOB U MEXKOPIYCHBIX CHJIOCOB 00pa3yeT CHCTEMY BHEIIHEro IMHEBMOTPaHCIIOpTa
rHo3eMa. M3-1mos MEXKOPIYCHBIX CHJIOCOB TJIMHO3EM PAa3BO3UTCS CHELUAIBHBIMU MalllMHAMU
[0 JIEKTPOJIM3EepaM, WIM aBTOMATU3MPOBAaHHAs CUCTEMA ITHEBMAaTUYECKOW LIEHTPAJIU30BaHHOU
pasmaun riauHo3ema (LIPI) B OyHkepsl, ycraHoBieHHble Ha BaHHaXx. Ha 3aBogax rae
UCIIOJIB3YETCS CyXas Fra3004MCTKA, INIMHO3EM M3 KOPITYCHBIX CHJIOCOB IIOJIA€TCs HA Ta3009UCTKY,
a 3aTeM YXKe Ha DJIEKTPOJIM3EPHI.

s
H

N v — ¢ — . -

PucyHok 2 - Cxema TpaHCIOPTUPOBKH TIIMHO3EMA.

1— MMHECBMOAIIapar, 2— CKJ]a,I[CKOﬁ CHJIIOC, 3— MCIKKOPITYCUBIC CUJIOCHL.

AHAJIOTUYHO TPOU3BOMASITCS pasrpy3ka U TPAHCIOPTUPOBKA (PTOPUIOB (KpHOIUTA H
tpudropuaa amomunus). Ho rpyzonorok ¢ropumoB cocramiser okoio 3—5 % or obvema
MOCTYMAIONIET0 TJIMHO3€Ma, TOTOMY Ha HEKOTOPHIX 3aBojax (TOpUIBI YACTUYHO WIIH
MOJIHOCTBIO TOCTABJISIIOTCA B MEIIKAaX WJIM MATKUX KOHTeHepax maccoi ot 20 mo 1000 kr,
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KOTOpBIE [JOCTaBISIIOTCA B KOpIlyca »SJEKTPOJIM3a aBTO- WM JJeKTpoTpaHcmopTtoMm. Ha
HEKOTOPBIX 3aBOJIaX HETMIOCPEACTBEHHO Ha CKJIa/1aX TOTOBUTCS (DTOPTIMHO3EMHAS [IUXTA.

TpancnopT aHoaHOI Maccbl aHOAOB. AHOJHAs Macca Ha KpynHbIX 3aBogax (BpA3,
KpA3, HKA3, UpkA3, BrA3, BA3) usroraBnuaercs B 1exax anogHou maccel (LHAM), a Ha
HeoOonbiune 3aBojbl (YA3, HA3, KA3) Macca nocTaBisieTcs *ejle3HOJ0POKHBIM TPAaHCIIOPTOM U
pasrpykaercsi CaMOTEKOM U3 MOJIyBaroHOB B KPBIThIE CKJIa]1

[TogaBnsromniee OOIBITMHCTBO 3aBOJOB M3TOTABIMBACT aHOAHYIO MAcCy B BHJE MEJKHX
(maccoit okojio 0,2 kr) OpukeToB paznuuHor (opmel. Jlumbe Ha BA3e wu3roraBiImMBaroTCs
KpPYIMHOTa0apUTHBIE OPUKETHI, KOTOPBIC UCTIONB3YIOTCS M Ha IPYTHUX 3aBOJAX.

B uexa onektponm3a anoaHas wmacca u3 [IAM pocraBisiercss  crielMaibHbIM
ABTOTPAHCIIOPTOM.

Ha 3aBomax ocHaIeHHBIX 3JIEKTpoHM3epaMu ¢ 000XOKeHHBIMH aHomamu CaA3 aHOMABI
MPOU3BOAATCSA B II€XaX MO MPOU3BOJICTBY aHOJOB.

DJIeKTPOJIM3HOEe TPOM3BOACTBO. B mpoliecce 3JIEKTPOIU3AMPOUCXOIUT HapabOTKa
JKUJIKOTO aJIFOMUHUS, 00pa3yroTcsi Ta3000pa3Hble W TBepAble OTXO0HbI. ['a3000pa3HbIe OTXOMbBI
MOJIBEPTalOTCSl OYHMCTKE, IMOCJIC OYUCTKH BBHIOPACKIBAIOTCS B aTMOc(hepy, MPH OYMCTKE M3 T'a30B
OTJEIATCA TOJIE3HBIM KOMITIOHEHT ((PTOp) KOTOPHIA BO3BpAIIACTCS B IMPOU3BOJICTBO B BHJIEC
pereHepalMoOHHOr0 KPUOJIUTa MPU HUCIOJb30BAHUM MOKPOH OYMCTKH, BPEIHbIE KOMIOHEHTHI
BBIZICJICHHBIC W3 Ta3a IMOABEPTraloTCs YTUIW3AIMH, TBEPJble OTXOJbl (yrojbHas TI€Ha)
oJBepraercs mnepepaboTKe ¢ MOIyIEeHHEM BTOPHYHOTO ChIpbsa(KpronnTa). IIpu HCIOIp30BaHUN
CyXOM OYMCTKH Ta30B TJIMHO3EM, MCIIOJIb3YEeMbIM MPU OYMCTKE HAMPABISETCS B MPOU3BOJICTBO.
Orapku o00pa3yomme OT Cropanusi OO0OMOKEHHBIX aHOJOB BO3BpAlIAlOTCS Ha IOBTOPHOE
MIPOM3BOJICTBO 000KEHHBIX aHOJIOB.

Kunakuid anrOMUHMA W3 BaHHBI HM3BJIEKACTCS BaKyyM - KOBIIOM, IIEPEIMBAETCS B
Pa3JIMBOYHBIN KOBII M OTIPABJISETCS B TUTEHHOE MPOU3BOJICTBO.

JlureiiHoe mpou3BoAcTBO. IlocTynuBIIMI  SKUAKANA  QIIOMUHUH B JIUTEHHOM
MIPOU3BOJICTBE TOJIBEpracTcsi MepepadoTKe Ha TOBAPHYIO MPOIYKLIUIO (UYIIKY, TJIOCKHUE WM
HUJTUHAPUYECKUE CIIUTKH, KaTaHKy). [Ipon3BeneHHas MpoayKIus OTTpy>KaeTcs MOTPEOUTEN0 B
JKEJI€3HOJOPOKHBIE BATOHBI UJIM ABTOTPAHCIIOPT.

[ToMuMO BEITIIETIEPEUNCICHHBIX CKJIAIOB U TIPOU3BOJICTB HA 3aBOJaX UMEIOTCS:

Criaabpl peMOHTHBIX MaTepuasoB. Cblpb€ M MaTepualbl AJiE PEMOHTa OCHOBHOI'O
TEXHOJIOTHYECKOTO O00O0pYMOBaHMS (DJIEKTPOJIU3EPHl, MHKCEPBI, MPOKAIOYHBIE TEYH U TIp.)
MPEACTABIISIIOT COOOM IITYYHBIE TPY3bl, COCTOSIIINE B OCHOBHOM U3 YTOJIbHBIX U OTHEYITOPHBIX
MaTepualoB, XpaHEHUE KOTOPBIX Ha OTKPBITOM BO3JyX€ HEIOMYCTUMO, Uil UX XpaHEHUs
WCIIOJIB3YIOTCSI KPBITHIE CKJIAJIbI.

Jns mexannzanuu [1PO ucnonbs3yroTcs aBTO- U 3JIEKTPONOrPY3UYMKH, MOCTOBBIE KPaHbI,
anekTpokapsl. IlocTynarommii B KpBITBIX BaroHax IIAMOTHBIA MOPOIIOK pa3rpyKaercs
CaMOXOJHBIMH Ppa3Tpy3dMKaMH B CII€LUATBHBIE OTCEKH, OOOPYIOBaHHBIE B CKJIajaX, OJHAKO
HEpPEAKO OSTU OINEpaluyd BBIIOJHAIOTCA M BpyuHyro. [logaya marepuanoB Ha pPEMOHTHBIE
0o0wekThl (LIKP, B muTeliHOe OTAeNeHne Wi B KopIiyca Ha KaluTaJlbHO PEMOHTHUPYEMbIE BAHHBI)
OCYIIECTBIISIETCS aBTOTPAHCIIOPTOM U MOCTOBBIMU KpPaHAMH.

Criaaapl  BCHOMOraTeJIbHOI0  NPOM3BOACTBANPEIHA3HAUEHBI  JUISI  XPaHEHUSA
KayCTUYECKOW W KaJIBIIMHUPOBAHHOW COMABI, THAPOKCHIA aTIOMHHHS, €CIH Ha 3aBOJIe
MpeayCMOTpEHa MOKpasi OYMCTKA Ta30B AJEKTPOJIM3HOTO Mpou3BojAcTBa. KanbluHHUpOBaHHAs
CoJla TOCTYMaeT B KPBITHIX BaroHax WM B OyMaXHBIX MEIIKaX, ¥ UX pa3rpy3ka BeIeTcCs C
MIPUMEHEHUEM TePEABUKHBIX TPAHCTIOPTEPOB HIIH aBTO - M DJICKTPOMOTPY3UHUKOB.

Kayctuueckass coma mocraBisieTcss B IUCTEpPHAX B JKUJIKOM BHJI€ W CIHMBAEeTCAd B
crienuanbHble 6aku. ['MapOKCH aTFOMUHUS TTOCTABIISIETCS B TIOJTyBaroHax B BHJIE MACTHI.

ITopsinok BbINOJIHEHHS Pa0OTHI
3. O3HAaKOMHUTBCS C TEOPETUUECKOM YaCThIO JAHHOI'O METOJNYECKOIO YKa3aHNUs.
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4, O3HaKOMUTBCS € TEOPETHYECKOM YacThi0 MYJIBTHMEAHHHOTO  IMOcoOws,
MpPOCMOTPEB  pa3fie]l B  MPAKTHUYECKOM 4acTh  TpeHaxEpa.OTBETUTh Ha  BOIPOCHI
MYJBTUMEAUITHOTO TTOCOOHSI.

S. Pa3paboTrark TpaHCIIOPTHO-TEXHOJIOTMYECKYIO CXEMY IO 33 JaHHOMY BapHUaHTY.

BapuanTsl 3a1anuii

Ne Tun Tun Cnoco0 nogaun Cnoco0 qocTaBku Cnoco0d

Bap | 3JeKT | ra3004MCTKHU IJIMHO3eMA B IJIMHO3eMAa HA KOPPEKTHPOBKHU
posn 3J1EKTPOJIUT BaHHY JIEKTPOJIUTA
3epa ¢ropucThiMu cosIaMH

1 OA cyxas ATIT apr AIlD

2 OA cyxas ATIT apr AIlD
3 COA MOKpast ALl Marnmasr MPC Marmmnast MPC
4 COA MOKpast ATIIT Marmuast MPC Maruast MPC
5 OA cyxas ATIIT Mauunet MPC Mamunst MPC
6 OA MOKpas Al Mammnast MPC Maruast MPC
7 OA cyxas ATIT apr Maruast MPC

8 | OA cyxas ATl LPT All®

9 | OA MOKpast AIIC pr ATID
10 | COA MOKpas Mammasr MPT' Mammasr MPT? Marmmast MPC
11 | COA MOKpas ALl Mammwmast MPC Mammast MPC
12 | OA cyxas ATIT Marmuast MPC Maruast MPC
13 | OA MOKpas Al Mammnast MPC Marmmnst MPC
14 | OA cyxas ATIT Marmuast MPC Maruast MPC
15 | COA cyxas ATIIT apr MamuastMPC

16 | OA cyxas AIIl pr AllD

17 | OA cyxas AIIl pr AllD
18 | COA MOKpast ATIIT apr Marmuast MPC
19 | COA cyxas AIIl Mammnst MPC Mammsst MPC
20 | OA cyxas AIIl pr Mammsst MPC
21 | OA cyxas ATIIT apr Marmmuasr MPC
22 | OA MOKpast ATIIT apr Marmuast MPC
23 | OA cyxas AIIl pr Mammsst MPC

24 | OA cyxas ATIIT apr All®
25 | COA cyxas Mamnnast MPT Mamnnast MPT Marmmuast MPC
26 | COA MOKpas Al Mammsst MPC Mammnst MPC
27 | OA cyxas ATIIT Mamast MPC Marmmasr MPC
28 | OA cyxas Al Mammsst MPC Mammnst MPC
29 | OA cyxas Al Mammnst MPC Mammnst MPC
30 | COA cyxast ALl LPI" ManmmasiMPC

Pexomenayemasi aureparypa :
1. Meramnyprus amomunus / 1O0. B. Bopucornebckuii [u np.]. — 2-e m3a. -HoBocubupcek:

Hayka, Cubupckas uznatensckast pupma PAH, 2000. — 438 c.
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2. ko, D. S. Tlpou3BOACTBO aNMIOMUHHUS: IMMOCOOME UISI MacTepoB M pPabOUYMX IEXOB
AJIEKTPOJIN3a ATFOMUHUEBHIX 3aB0/IOB / 3. S. Suko. — CII6.: U3a-Bo CII6. yH-Ta, 2007. —

304 c.
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IMpakTnyeckas padbora Ne6

Tema: MonTax u nemonrtax snexrpoiauszepos COA BT
Heas: OcBOWTH COCTaB KaTOJHOTO, aHOJHOTO Y3Jla, OLIMHOBKH, IMOPAJOK MOHTaXa
3IIEKTPOIMU3EPA.

TeopeTuyeckue cBeJIeHUA

KartoagHoe ycTpoiicTBO (y3€,1)3JIEKTPOIN3EPOB BCEX TUIIOB COCTOUT M3 OJIHUX M TEX XKe
OCHOBHBIX 2JIEMEHTOB:

- KaTOJHOTO KOXYXa;

- yronpHOU (yTepoBKH (11010Bast 1 OOPTOBAs);

- OTHEYIIOPHOM U TETUION30JIALIMOHHON (hyTEPOBKHU.

Pucynox 1 - KatonHoe ycTpoicTBO (y3€i1) 2JIeKTpoIu3epa

1 - xaTomHBIN KOXYX; 2 - OopToBas yroiapHas (GyTrepoBka; 3 - mpoOKku u3
MOJI0BOM Macchl;4 — ToJ0Basi yroipHas (yTepoBKa OJOKH; 5 -HAOMBHBIE IIBBI; O—
OTHEYTOpHAs U TEIUION30JIILIMOHHAs (PYTEPOBKa; / - KaTOJAHbIE CTep>KHU (Omomest); 8
—noaymka; 9 — «moraity; 10 - kaToHas OIIMHOBKA.

ITo ycTpoHCTBY KaTOJHOTO KOXKyXa pa3IMyaroT JBa BHJIA KATOAHOTOYCTpOiicTBA:

- C METAJNTMYECKUM HJIU JKeJIe300€TOHHBIM JTHUILEM;

- 0e3 gHuIIA.

KaTtoanblie ko:Kyxu ObIBAIOT ABYX MOAUPUKAIMIL:

- CaMOHECYIIHE KOXKYyXH (pamMHBbIC);

- KO)KYXH C OMIOPHBIMH YCTPOUCTBAMH (KapKacoM) KOHTP(POPCHBIE U IIMTAHTOYTHEHIE.

CamoHecymne KOXyXH (paMHOTO THIA) NMPUMEHSIOTCS Ha AJIEKTPOJIM3Eepax Majod u
CpelHel MOIIHOCTH, MOTYT OBITh Kak ¢ JHUIIEM, Tak M Oe3 aHumia. bopT Koxyxa
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W3TOTaBIMBAIOT M3 MOIIHBIX CTaJbHBIX OAJOK(IIBEJUIEPOB WU JABYTaBPOB) BHICOTOM 35-55cM.
YCTpOWCTBO CTEHKHM KOXyXa pa3jMyHO, BO3MOXHBIE BapuUaHTBl IMpHUBEACHBI Ha puc. 2(0)

VcraHnaBiIuBamTCI B OJIHOOTAKHBIX KOPITyCax.

AR 04

Pucyoxk 2 - CamoHecymuii KaToTHBIN KOXKYX.

a — CXEMaTHYHOE YCTPOHCTBO; O — BapHaHTHI KOHCTPYKIUH OOpTa KOXKyXa

Koxyxu ¢ onopHbIMH ycTpolicTBaMHU (KapKacoM)yCTaHABIMBAIOTCS Ha 3JIEKTPOJIU3Epax
cpeaHeld W OONBIIOW MOIIHOCTH, HCIOJNB3YIOTCS KAaTOAHBIE KOXYXH C OTAEIBHO HECYIIUM
KapKacoM JIByX BUJIOB: KOHTP(OPCHBIN KapKac U MIIIAaHTOYTHBIA KapKac.

a

b ‘ ;
5 0 SR 2
! ‘ - &

/3

]

Pucynok 3 - KaTogHblit KOXKYyX ¢ HECYIIUM KapKacoM.
a — KOHTP(OpPCHBIA Kapkac: 1 — KaTOTHBIA KOXKYyX; 2 — KOHTpdopc; 3 — CTsDKHAS
HINUIbKa; 4 — pacnopHas Oanka.
6 — IIMaHTOYTHBIA Kapkac: 1 — KaTromHBIA KOXKYX; 2 — INMAHTOyT, 3 — OIOpHAas
Oanka.

KonTtpdopcHble KOKyXH YCTaHABIMBAIOTCS HA BCE TUIIBI AJIEKTPOJIM3EPOB HE3aBUCHMO OT
MOIITHOCTH B JIBYXITaXHBIX KopmycaX. COOCTBEHHO KOXKYX IpPEICTaBISET COOOH  «KOPBITO,
U3TOTOBJIEHHOE M3 JHCTOBOM cTaimu. C o0eux MNpOJIOJBHBIX CTOPOH K KOXYXY C TOMOIIbIO
CTSDKHBIX IIMWIEK MPIKUMaIOTCA KOHTpdopchl map (KOJWYECTBO MX 3aBUCHUT OT MOIIHOCTHU
JJIEKTpoNIN3epa), HIDKHUNA KOHEIl KOTOPBIX YIUpPAeTcs B TOPIbI pacnopHOM Oanku (OeToHHas

107



wim  Metaundeckas). Ilpn BO3HMKHOBEHMM B IIOJWHE YCWJIMH, OHH BOCIPHHHUMAIOTCS
KoHTp(opcamu, a pacropHas Oaika HPEMSITCTBYET AeopMalii MPOIOJIbHBIX CTEHOK KOXYyXa.
HpOI[OJIBHBIe U TOPHCBBIC CTCHKU CAaMOTI'O «KOPBITa» I10 BBICOTC YCHJICHBI HNPOJO0JIbHBIMU
nosicamu xectkocTH. Koxkyx cBoOOHO ycTraHaBiuBaeTcst Ha onopHbie 11-00pa3ubie O6anku, 0e3
XKecTKoro KperieHus. KoHTpGOpChl paBHOMEpPHO paclpeneleHbl MEXAy BBICTYNAIOIIUMU
KOHIIaMU OJIFOMCOB.

Pucynok 4 - KontphopcHbIit KOKyx

[[InaHroyTHbIE KOXKYXU YCTaHABIMBAKOTCS HA BCE TUIIBI 3JIEKTPOJIU3EPOB HE3ABUCUMO OT
MOIIHOCTH B OJHO3TAXHBIX M JBYX3TaXHbIX KopiycaxX.OHHU MPeICTaBIAIOT cOO0M «KOPBITO»,
BCTAaBJICHHOE B KOHCTPYKIMIOIINAHIOYTOB, OOpPa30BaHHYIO pSJIOM U 3aKpEIUIEHHYIO Ha
ropu3oHTanbHON Oasike. LIITaHroyThl yCTAHABIMBAIOTCS MEXY BBICTYHNAIOIIMMHU M3 KOXyXa
KOHIIAMU TOKOOTBOJISALIMX OJIFOMCOB. BepXHsisl yacTh IIMAHTOYTOB IO BCEMY IIEPUMETPY KOXKyXa
CBfI3aHA C MOSACOM ECTKOCTH, CAENAHHBIM M3 CTAJIbHOTO Mpoduias uiau aucra. JlocTOMHCTBOM
KOYKYXOB IIIIAHTOYTHOTO THUIIA SIBJIAETCS MOBBIIICHHAS KECTKOCTh KOHCTPYKIMH. YUpesmepHas
KECTKOCTh JIOJDKHA YUUTBIBATHCS MPH BEIOOPE (PyTEPOBOYHBIX MAaTEPHAIIOB.

Pucynok 5 - [lInaHroyTHBIN KOXKYX

@yTepoBKa KaTOJHOI'O KOXKyXa COCTOUTH3:
- yraepoaHo# (yroyipHo#t) 4acTu;
- OTHEYIIOPHOM YacTH;
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- TETJIOU30JISIIMOHHOM YacTH.

Kaxxnast yacth yTepOBKH BBHIMOIHSIET OMPEICICHHYIO ()YHKITHIO.

YriaepoaHas (yroJibHasi) (pyTepoBKa. DTON YacTH MPUHAMICHKHUT 0c00asi poib, BHYTPU
9TOH (YTEPOBKM HAXOAMUTCS KHUAKHA METalT M SJIEKTPOIUT, OOJAMAIOIIUNA CIHOCOOHOCTHIO
pacTBOpATh  OONBIIMHCTBO  COSAMHECHUN, €€ KA4eCTBO OMNPEACNsSeT CPOK  CIYKOBI
AEKTPOIU3EPOB.

VYronbpHas pyTepoBKa COCTOUT U3 JABYX YacTeH:

-KaTOJ{HAs WJIM MOJI0Bas;

- bopToBas.

[To KOHCTPYKIMHU yrJepoaHoil (yTepOBKUIIPOMBIILICHHBIE 3JEKTPOIU3EPHl MOXKHO
pa3zeNnuTh Ha TPU TPYIIIIHL.

1. MononuTHBIE KaToab! (puc.6a) co31aBaauch MyTeM HAOOWKH MAXThl TUIACTHYHON
noIoBoii Maccoi. [lonuHa moirydaeTcss HU3KOro KadecTBa, OOJIBIIOE KOJUYECTBO CMOJIMCTBIX
BEIIECTB BBIJENACTCS pH 00xure. B HacTosee Bpemsi He TPUMEHSIFOTCSI.

2. Karoapr n3 0060#KeHHBIX OJJOKOB ¢ HAOMBHBIMU MEKOJI0YHBIMU MBaMH (puc.60).
EnuHCTBEHHBI TUII NOAWHBI, NPUMEHSAEMBIM B aJOMUHUEBOM NpOMbILUIEHHOCTH Poccuu.
Cnaboe MecTo - MeXOJI0UHBIEC IIBBI, OHU OMPEIEIISIOT CPOK CITY:KOBI AIEKTPOIU3Epa.

3. CkJieeHHBIE TIOJIYMOHOJUTHBIE KAaTOAbl M3 OOOXIKEHHBIX W MEXaHUYECKH
o0OpaboTaHHBIX OJIOKOB (pHc.6B). ITO HamboIee COBEPIICHHBIN THUI KaTtoaa (CaMblii JOPOTOW).
ObecneunBaeTcst OOJNBIION CPOK CIYX)ObI AnmekTponu3epa. LLInpokoro npruMeHeHus] HE HAIUIN
13-3a JIOPOTOBU3HBI U CIOKHOCTH MOHTAXa.

a

ol 7 o LR L LA

Pucynok 6 - Turiel KaToJHOM YriiepoaHoH (pyTepoBKH.
a — MOHOJMTHAas (yTepoBKa; 6 — (PpyTepoBKa U3 NpeABAPUTENHEHO 000XKKEHHBIX OJIOKOB
C HaOMBHBIMH MEXOJIOYHBIMHM IIBaMHU; 6— (yTEpPOBKAa M3 IPEIBAPUTEIBHO OO0XIKEHHBIX U
MEXaHUYECKU 00pabOTaHHBIX OJIOKOB, CKICCHHBIX MEXKIY CO00H; 1 — 000X KEeHHBIH OJI0K; 2 —
nojgoBass Ha0Oe4YHass Macca; 3 — CTaJbHBIE TOKOOTBOIBI, 4 — OTUHEyNOpHas W
TEIIOU30JISIIIMOHHAS U30JIALINS.
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Karomnas yrimepoamcras (yroibHas) (yTepoBKa BBINOJHAET OJHOBPEMEHHO JIBE
byHkuuu:

- SIBJISICTCS OTHEYNOPHOM BaHHOM JUIS PacIUIaBICHHOIO METAJJIa U JIEKTPOJIHTA;

- SIBJISICTCS IPOBOJHUKOM TOKA.

[TosTomy karonHasi (yTepoBKa IOJHKHA OTBEYATH CIEAYIOIIMM TpeOOBAHUSM:MMETh
XOpOIIYIO 3JIEKTPONPOBOIHOCTD, HU3KYIO TEILIONMPOBOIHOCTb, OBITH CTOMKOM K TEPMUUYECKUM
yiapaMm, CTOMKOM K HCTUPAHHMIO, HMETh BBICOKYIO TIPOYHOCTb Ha C)KaTue, HU3KYIO
BCITYYHMBAEMOCTb 0] IEHCTBUEM HATPHSL.

Karonnbie On0KM M3roTaBIMBAIOTCA M3 YIJIEPOAHBIX MaTEpHalioB, B OCHOBE KOTOPBIX
JICKUT DIIEKTPOKAIBIIMHUPOBAHHBIN (TIPOKAJICHHBIA B JJCKTPUUYECKUX T€YaX COMPOTUBIICHHS)
AQHTPALUT U CBIA3YIOLIUMN MaTepUAI-KaMEHHOYIOJIBHBIN IIEK. YTJIEPOJHAs Macca CMELIUBACTCH,
npeccyercss WM (GopMyeTcs, MOIydeHHBIH «3eleHblii» 010k oOxkuraercs mpu 1200°C. B
OTEYECTBEHHOM TPOMBIIIICHHOCTH  TPUMEHSIOT OJIOKM C J00aBlieHHEeM B UHIMXTYy U
ucKkycctBeHHoro  rpadura  25-30%  (yruierpaduroBbie  O50KM).  DTO  MOBBIIIAET
3IEKTPONPOBOAHOCTh, YMEHBIIIAET MPOMUTKY AJIEKTPOIIUTOM - «pa3dyxanuey omoka. [locinennuii
dakTop mpemoxpaHseT MOoAWHY OT AehOopMallMi U CHOCOOCTBYET MOBBIIMICHUIO CPOKA CITYXKObI
anekTponuzepa. Pasmepbl  GJOKOB  OMpENeNsiOTCS — pa3MepamMH  JJIEKTpoJid3epa,  €ero
KOHCTPYKLIMEH, TEXHOJOrHeld peMOHTa. BIIOKM W3roTaBiIMBAIOTCA B BHAEC NPSIMOYTOJBHBIX
napajieNienuneoB ¢ MNPOAOJBHBIMH Ta3aMd. B masax 3aaeiblBalOT  ONIOMCHI U3
AJIEKTPONPOBOJAHOTO MaTepuaia (CTajb).

Pucynoxk 7 - Karonnas cekuus: 1- yronbHbli 0510K; 2-4yTryHHas 3aIMBKa; 3-01romc; 4-
II0JI0Basl Macca

of

Pucynok 8 - Karonnas cexkus
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bnoku MoryTr ObITh OJHONA30BblE WM ABYXMa30Bble. Pa3meprl ogHOmazoBoro Osoka:
mmmpuHa 550mm, Beicota 400MM, ma3- mupuHa 255MM, BeIcOTa 145MM. JIByX Ta30BbINA OJIOK -
800x400mm, ma3- 165x170mm. KoucTpyknmst masa Ha OJ0Kax, B KOTOPOM (HKCHPYETCS
TOKOOTBOSIIUI OIIOMC, B OT€YECTBEHHON NMPOMBIIUIEHHOCTH AETAeTCs B BHJIE JACTOUYKUHOTO
xBocta. Pasmeps! O1romca: onHonazoBeiid 610k 230%115mM, 1Byx ma3oBbiid 6510k 140%140MM.

Pucynok 9 - OgHona3oBblii 010K Pucynok 10 - JIByxna3oBblii 610K

Pucynok 11 - I1a3 6:10ka B popMe «IACTOUKHHOTO XBOCTa»

[Ta3pr OIOKOB MOTYT HMMETh MPSIMOYTOJbHYIO ()OpPMY CO CKPYIJIICHHBIMH YIJIaMHU.
OCHOBHOH CcmOCOO 3aleNKM TNPOCTPAHCTBA MEXAY OJOKOM u  OIIOMCOM -  3ajlMBKa
yyryHoM.Ilepen 3anuBkoii 11enecoo0pa3Ho yrojibHbIN OJ0K M OJIFOMC HarpeBaTh, 3aIMBKY BECTH
MOCEKLMOHHO. VIMeeT MecTo NpUMEHEHHE CIHEelHaJbHONW 3JNEeKTPOAHONM Macchl WU
3JIEKTPOIIPOBOIHOTO  YTOJILHOTO Kies. ['eomeTpusi OnroMca TOXXKe HMEET HEMaJOBaKHOE
3Ha4YeHUe, U/ICANbHBIN OIIOMC TOJKEH OBITh Y3KHMM M BBICOKMM. Bce Bhlllecka3aHHOE BIIMSET Ha
TpeINHOOOpa30BaHNE NMPH 3aJMBKE MPU SKCIUTyaTallud IEKTPOJIM3epa, IpUUMHA - pa3sHHUIA B
K03 PHIIMEHTaX IMHEHHOTO pacIMpeHHst OJIOK — OJIFoMC.

Farommeai yromHe ok

Corammoit B e

Pucynok 12 - Cxema KaTOIHOU CEKIIUU
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Karomubie OmOKM CO  CMOHTHPOBaHHBIMH  OitoMcamu  (KaTOJHBIE — CEKIIUH)
YCTaHaBJII/IBaIOTCSI B KaTOHHLIﬁ KO)KyX BaHHBI Ha OFHeyHOpHy'IO nu TGHJ'IOI/ISOJ'ISII_[I/IOHHyIO
¢byTepoBKy. BlIOKM ycTaHABIMBAIOTCS MOMEPEK BaHHBI PSAIAMH, U TIPH 3TOM CBOOOHBIC KOHIIBI
6JIIOMCOB BbBIXOOAT Hapy>1<y qepe3 CIIcOuaJIbHBIC OKHaA B KO)KYXG Ha HpOI[OJIBHBIX CTOpOHaX
KO)KyXEl. KOJ’II/I‘IGCTBO pSIILOB 6HOKOB 3aBUCUT OT UX H_II/IpI/IHBI U AJIMHBI BaHHBI, 4 KOJIHYCCTBO
0JIOKOB B sy - OT pa3Mepa 0JI0Ka, U IIOITOMY CYIIECTBYET TpU MOAU(HUKAIIMK OJIOKOB:

MOoHOIMTHBIE OJIOKH — JJTHHA MPUOJIM3UTEIHLHO PaBHA IMPUHE BaHHBI.

A N

Fd I
4 !/
¥ romEmeTe Gorac Mesk 60U HEIE WERT TTepar drap Wit Lro X

Pucynok 13 - Cxema yCTaHOBKH KaTOIHBIX MOHOJIUTHBIX CEKITUH

JIByXCeKIIMOHHBIE OJOKM - JuiIMHa OJOKOB B psAy pas3Has, YCTaHABIHMBAIOTCS B
IIaXMaTHOM IOpS/IKe, IIEHTPAJIBHBIN IIOB MMEET BHJ KOJEHYAaToro Baya. J[ByXCEKIIMOHHBIC
0JI0KM UMEIOT pa3Mepsbl: JIMHHBINA 610K — 2000-2200MM, kopoTkHii—1400-1600MM.

. /
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Pucynoxk 14 —cxemaycTaHOBKH KaTOIHBIX CEKITHH (IBYXCEKIIMOHHBIC)
1-nepudepuitHplii mOB; 2 - IEHTPaJIbHBIE MEKOIOYHBIE IIITHI;3 -YTOJBHBIE OJIOKU

MHOIOCEKIIMOHHBIE - KakK IMpaBuJIoO, HC Oonee YCTBIPCX 6J'IOKOB, HCIOJIB3YIOTCA OYCHDb
PCAKO 13-3a YBCIUMUYCHUS TIJIOIA AN HAa0OCYHBIX IIIBOB.
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Pucynok 15 -KoHCTpyKI1usl KaTOAHBIX CEKLIUM.
a - MOHOJIUTHAS; 0 - IBYXCEKIIMOHHAS; B - MHOTOCEKIIMOHHAS.

Haubonee croiikue mOJUHBI - C UCIIOJIB30BAHUEM MOHOJUTHBIX OJOYHBIX KOHCTPYKIIHM,
OHHM YMEHBIIAIOT KOJIUYECTBO CTHIKOB. OHAKO, MPUMEHEHUE TaKuX OJOKOB MPUBOAUT K TOMY,
YTO MPU KCIOJI30BAHUU IEIbHOMETAINTINYECKOT0 KaTOAHOTO KOXKYyXa BO3HUKAIOT CIOXKHOCTH B
MOHTa)ke 0JI0Ka B KOPIYC BaHHBI, U MepuepuilHbIe MBI MOTYYArOTCS OOJIBIION HIUPUHBI, YTO
cHIKaeT 3QPEKTUBHOCTD MPUMEHEHUSI MOHOJIUTHOTO O10Ka. [Ipu MCIOIb30BaHUH MOHOJIUTHBIX
0JIOKOB MCTIOJIB3YIOT PA3bEMHBIE KATOHBIE KOXKYXH.

—

H H

M

Pucynok 16 - KatoaHble KOXKyXH ¢ MOHOJIUTHBIMU OJIOKaMH.
a - pa3beMHbIN KOXKYX; O - MOHOJIUTHBIH.

BaxuelmmM HampaBlIeHUEM YCOBEPIICHCTBOBAHUS KOHCTPYKIIMHM KATOJTHOTO Y3Jia
ABIIACTCA HpI/IMeHeHI/Ie HOJ'IyMOHOJ'II/ITHI)IX KJICCBBIX 6J'IOKOB C HUCIIOJIB30OBAHUEM
CaMOOTBEP/ICBAIOIITNXCS KIIEEB /TSI COSTUHEHUS OJI0OK-OJIFOMC 1 MEXKTY COOOi.

boproBasi yroibHasi (pyrepoBka — M3rOTaBIMBACTCS U3 TEX K€ MATEPUAIOB, YTO U
mnmoxoBele cexuuu. OaHaKo, HX CBOMCTBA JOJDKHBEI OTINYATHECS OT CBOMCTB IOJOBBIX OJIOKOB, T.K.
OHM HE TpeJHa3HAYEeHBI NJS TPOXOXKACHUS dYepe3 HUX TOKa. BopToBbie OJOKHM TOMKHBI
0o0nasaTh HU3KOW DIIEKTPONPOBOJHOCTHIO, BBICOKOW TEIUIONPOBOAHOCTHIO (ANl CO3/aHus
HAJICKHBIX OOPTOBBIX HACTHUICH), OBITH CTOMKMMHU K BO3JCHCTBHIO pacIuiaBa, 00iaaaTh HU3KOU
OKHCJISIEMOCTBIO, HE CMAauWMBaThCsS ATIOMHUHUEM W pacilaBoM. B mocienHee Bpemsl BemayTCs
UCIbITaHUs OOpPTOBBIX CEKUMH M3 KapOuaa KpeMHMs, HX JIOCTOMHCTBA: OHU HE
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3JIEKTPOITPOBOJIHBI, HCKITIOYAaeTCs paboTa BaHHBI B OOPT, HE OKHCIISIOTCS B arpeCCUBHOM cpejie,
HE TPOMUTHIBAIOTCS AJIEKTPOIUTOM. YTOJIbHBIC OOPTOBBIC OJOKHM M3TOTABIMBAIOTCS pa3MepaMu:
BbIcoTa 650-730MM, B Topuax 800mM, mmpuHa - 550Mm, TommmHa - 200MM.

i

Pucynok 17 - bopToBoii yronbHblii 610K

OrdeynopHasi U TelJIOM30JISIMOHHAsA (yTEePOBKA CIYXHUT ISl CHUXKECHHS IMOTEpPh
TeIUla, CHUKEHHUS pacxofa  AJIEKTPOIHEPIHH, MOANAEPKAaHUS HOPMAIbHON TeMIepaTyphbl
pacIuiaBa U 3JIEMEHTOB CTaJIbHOT'O KOXKYyXa, YTO MIPOJUIEBAET CPOK CIY>KObI BaHHBI.

OrHeyropHasi U TETJIOM30JIIUOHHAS (YTEPOBKACOCTOUT U3 3—X YaCTEH:

- OapwepHble MaTepuasibl (MOAYIIKA), YCTAHABIMBAIOTCS HEMOCPEACTBEHHO IO
ITOJOBBIMU OJIOKAMH;

- IJIOTHBIE OTHEYMOPHBIE MaTEpUalibl, yCTAHABIMBAIOTCS MOJ OaphepHBIM MaTEpPHAIIOM;

- MaTepual ¢ HU3KOM TeIIONPOBOJHOCTHIO.

HuwxHss vacTh TEMIOWM3OJSAIMOHHON (QyTEpOBKM JAenaeTcs,  Kak IMpaBUiio, U3
JTMaTOMHUTOBOTO MJIM BEPMHUKYJIMTOBOIO MarepHuana Toamuuoi 130-200mMm ( 2-3 psaga kupnuuya,
WINA TUIMTHI), KOTOPBIM YCTaHaBIMBAETCS Ha BBIPABHUBAIOLIYIO TMOJACHINKY U3 JPOOIEHOTO
[IaMoTa WJIM KPYIMHO3EPHHCTOTO TecKa. BEIme ycTaHaBIMBAaeTCs OTHEYIOPHBIM MaTepuall c
BBICOKHM COJIEp)KaHHEM TJIMHO3eMa (IaMoT) - 2-3 psaa Kupruda. BeIlre, HemocpeICTBEHHOY
OJIOKOB, YCTaHaBIHMBaeTCs OapbepHBIM MaTepuan (TMOAYIIKA) JJIsl CHY)KEHUS NPOHUKHOBEHUS
KOMITOHEHTOB pacIuiaBa (OrHEYIopHasi oI0Basi Macca, TIIMHO3EM).

AHoOIHOE ycTpoiicTBo(y3e)

AHOJ 37eKTponu3epa MpeJHa3HaueH JUIs M0JIBO/Ia TOKA B MEXIIOJIOCHOE MPOCTPAHCTBO
JUISL OCYILIECTBIICHHS AIEKTPOJIN3a. AHOJIHOE YCTPOMCTBO COCTOUT U3:

- YTOJIBHOTO aHO/1;

- KOXKyXa aHo/a (CaMOOOXKUTarOIIUECs] aHO/IbI);

- MOTEMHOTO MEXaHU3Ma;

- aHOJTHO! OILIIMHOBKU,

- OIIOPHOW KOHCTPYKIIHH.

[To Tunmy aHoAa ANEKTPOIMU3EPHI pa3/IEISIFOTCS Ha JBa Kiacca:

- 3JIEKTPOIH3EPBI ¢ 000kKeHHbIME aHoAaMu (OA);

- AJIEKTpOIH3epPhI ¢ camooOxkuratonmumucs anogamu (COA).

ITo crioco0y moaBoa TOKA:

- ¢ 6okoBbIM T021BOSIOM (BT);

- ¢ BepxHUM ToKomnoaBooM (BT).
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Pucynoxk 18 - CxemaTtnueckoe ycrpoiictBo anoaa ¢ BT

1 — aHomHAas mIMHA; 2 — aHOJHBIC 3AKUMbI, 3 — COCTaBHBIC IITHIPH; 4 — OPHUKETHI AHOIAHOMU
MacChl; 5 — aHOJHBIA KOXYX; 6 — 00O0MOKCHHAs 4acTh aHO/AA; / — BTOPHYHBIA aHOK; 8§ —
pacruiaBiieHHasl aHOJHAs Macca; 9- ra30CO0PHBIN KOJIOKOIL.

Camo00:xurapmuecs aHobl ¢ BEpXHMM TOKOIOJABOI0M.
AHOIHOE YCTPOICTBO MpeICTaBIsIeT COOOM:

- YrOJIbHBIN aHOJ;

- QHOJHBIN KOXKYX;

- ra30COOPHBIN KOJIOKOJT;

- LITBIPY;

- AaHOJHYIO pamy € HIMHOM.

- MEXaHU3M NepeMelIeHHs aHOa U aHOIHOM pyOariku

Pucynok 19 - AHOAHBIH KOXKYX

115



Pucynok 20 - AHOAHBIN KOXKYX
1 - peGpa xxecTkocTH; 2 - OaNKK I MOJBECKU KOXKYXa; 3 - MOAC /17151 HABECKU
CEeKLNH KOJIOKOJa; 4 - KapMaHbI sl yTEIUICHUS TOPLIOB U YIJIOB aHOJA.

Pucynok 21 - Cxema MexaHH3Ma MepeMeIeHUs] aHO1aBEPXHUMTOKOIOABOIOM.
1 - aHOAHBIN KOXKYX; 2 - aHO/IHAsl paMa; 3 - BCIIOMOTaTeNbHbIN MEXaHU3M NIEpEMEIICHUS
KOXYyXa; 4 - OCHOBHOM MEXaHN3M IIEPEMEILIEHUS aHOa.

L

PucyHok 22 - AHOHAS OITMHOBKA

VYroneHbIl aHoA (GOpPMHPYETCS BHYTPH aHOJHOTO KOXKyXa. B HIDKHEW 4acTh aHOJHOTO
KOXYyXa pacroilo’KeH ra3ocOOpHBIN KOJIOKOJ, MO/ KOTOPBIM COOMPAIOTCS BBIJIEISIOIIMECS MPU
anekTponuse ra3pl. Koxkyx mo mepe cropaHusi aHo/a OIycKaeTcsl, BO nu30exaHue MOoAIUIaBIeHus
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ra3ocOOpPHOT0O KOJIOKOJA KOXKYX MEPUOANYECKH MOJAHUMAETCS BCIIOMOTaTEIbHBIM MEXaHU3MOM,
KOTOpPBIA CMOHTHPOBAH Ha TOM K€ KOHCTPYKLHH, YTO M AHOAHAs LIMHA. B aHOIHBIM KOXYyX
3arpyxaercsi aHojHas Macca. [logBoJ TOka K aHOMY OCYIIECTBIISIETCS CTaJbHBIMU IUTHIPSIMU
WM COCTaBHBIMU CTajb-aJltoMMHHUEBBIMU. LIIThIpU pacnonaratorcs Ha 2-X Uiu 4-X TOPU30HTAX B
yeTbipex psanax. Ilpu goctmxenun paccrosiHus 22+2c¢M OT HUXKHETO TOPU30HTA IPOU3BOAUTCS
nepecraHoBka. llITelpp u3BIEKaeTcs U3 Tejla aHoAa W B oOpasyrolMecs MOJIIThIPEBbIE
OTBEPCTUSl 3aTeKaeT >KHUIKas aHoaHas Macca. Ilox Bo3zelcTBHEM BBICOKHUX TEMIIEPATyp
o0Opa3yroluiics BTOPUYHBIM aHOM, M3-32 BBICOKOH CKOpPOCTHM KOKCOBaHHS XHJIKOH aHOAHOM
MaccChbl [IOJyyaeTCss HU3KOro KayecTBa (IIOPUCT, MEXaHWYECKH HE IPOYeH, HU3Kas
AIIEKTPONPOBOTHOCTh), BBLACISACTCS OOJNBIIOE KOJWYECTBO BPETHBIX JIETYYHX COCIWHEHUM.
BropuuHblii aHOI SBJISIETCSAOCHOBHBIM MCTOUHUKOM IeHBI. Pacxon anogHo#i Macchl Ha 50-60kr
Oosbie, yeM Ha OOKOBOM MOABOE. BepXHsis 4acTh MITHIPS ¢ HTOMOIIBIO 3a)KMMa KOHTAKTUPYET C
aHoaHOW muHOM. IIITeIpy M3roTaBNIMBaOTCS 1yX THUIIOB:

1. CrasnbHble, TIOKPBIThIC METHOM pyOaKoii (BepXHsisi 4acTh).

2. CocraBHbIE: CTATb-ATIOMUHUN (BEpXHSS YaCTh U3 AJTFOMUHMUS).

Hcnonb30BaHne COCTaBHBIX LITHIPEH IMO3BOJSAET CHU3UTH IOTEPU DSHEPIHHM B LITHIPE,
yAy4IllaeTcsl MAarHUTHOE TIOJIe B AaHOJAE 3a CYeT MAarHUTHOIO pa3pbiBa, OOPa30BaHHOIO
QIIOMUHUEBOW MTaHTOH. Kolm4yecTBO mThIpel 3aBUCUT OT MOIIHOCTH 3JeKTponusepa (64-72
HITYKH), uX pasmepsl: aauHa 2000-2500 m, auametp 180-230 MM KOHYCOM BHU3.

JUia ynaBiMBaHMS M3 - MOJ aHOJA Ia30B HCIOJb3YETCS KOJOKOJIbHBIA Ia30COOpPHUK,
KOTOpBIM HAaBELIMBAETCS IO BCEMY IMEPUMETPY HIKHEH 4YacTH aHOAHOIO KOXyXa U
npezcTaBisieT coOOM OTheNbHble uyryHHble cekuuu. I[lo yrmam wnam TopuaMm Ha CeKUUHU
YCTaHABIIMBAIOTCA TOPEIKU. B ropenkax MpoucxXoauT JOKUTAHUE OKCHUJA YIJIEpOia, CMOJIMCTBIX
COCIMHEHUH, COIEep)KalMxcs B BblaesAtoniemMcs rase. IIpoaykTel cropanusi u3 ropeiok Io
CHUCTEME Ta30XOJ0B TIIOCTYNAalOT Ha o4McTKYy. llpm Xopomei repmeTH3anuu KOJOKOJIA
3(pPEKTUBHOCTh €ro padoThl JOCTAaTOYHO BeNUKAa. J[OCTOMHCTBOM S3TOWH CHCTEMBI SIBISETCA
HEOOJbIIONH 00beM Ta30B W BBICOKAas KOHILIEHTpAIUs BpEAHBIX COECIUHEHUN B HEM,
CJIEIOBATENbHO, W 3aTpaThl Ha OYMCTKY HEBENMKU. Bo un30exaHue MOAINIABICHUS CEKLIUN
KOJIOKOJIa ¥ HaJIe)KHOM repMeTH3aluu MOAKOJOKOIBbHOTO TPOCTPAHCTBA PACCTOSHUE OT HUXKHEN
KPOMKH KOJIOKOJIA JI0 3JIEKTPOJIMTA JOHKHO ObITh He MeHee 10-13cm. UacThie BMemaTenscTsa B
paboTy anmekTponusepa (BbUIMBKA MeTaia, 00paboTka KOPKHU, TUKBUIAIUS aHOAHBIX 3G (}HEeKTOB
u T.1.) cHmxkaroT KITZI atoro ykpeitus, oH He npesbliimaetr 70%.

Cyl11ecTBEHHBIM HEIOCTATKOM aHOJOB CBEPXHUM TOKOIIOJBOJOM SIBJISIETCS YJIaBJIMBAaHUE
ra3oB ¢ IOBEPXHOCTH aHOJA, BBIAECIIEHUE KOTOPBIX U JAHHOTO THIIA — camoe BbICOKoe. Jliis
YMEHBILIEHUS ITUX BEIOPOCOB IPUMEHSIOT HCIOJIb30BAHUE «CYXOH» aHOJIHOM Macchl.

s

Pucynok 23 - UyryHHbBIE CEKIIMU Ta30COOPHOTO KOJIOKOJIA Pucynok 24 - T'openka.
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OmmnHOBKA 3JIEKTPOJIU3EPOB

[Moctynaronass Ha 3aBOJ] OJIEKTPOSHEPTHsl MEPEMEHHOTO TOKa Tpeodpasyercs B
NOCTOSIHHBIA TOK Ha KpeMHHEBOH mpeoOpasoBarenbHoit moactanuuu (KIIIT) m momaercs Ha
cepuio 37eKTponm3epoB. JlomycTHMas ILIOTHOCTh Toka B ommHOBKe 0,25-0,3A/MM2. Jlns
CHWIKEHHUS TMOTEPh SHEPIUM CTPEMSTCS K CHUKCHHUIO JJIMHBI MOJBOJSAIIMX IIMH, JJIsS 3TOrO
AIEKTPOJIM3EPhl pacrojaraiT Oimke IpYyr K JIpYyry U COSAMHSIOT MOCIEeI0BAaTeIbHO B CEPHH.
OOBIUHBIE AIEKTPOJIU3EPHI HA cUTy ToKa /10 160 KA pacmoisiararoT Toper; K Topiy (IIpo1obHOe
pacniosnoxeHnue). bojgee MoIHbIe - IO IPUHIIMITY CTOPOHA K CTOpOHE (monepevyHoe). B nmepsom
ciydae (IpOJOJIBLHOE PACIOJIOKEHUE) PIEKTPOIU3Ephl B KOPIyce pacroiaraioT B JBa psga. Bo
BTOPOM CJly4ae B OJUH PAL.

OmuHOBKa SBISIETCS TOKONOJBOJSIIMM 3JIEMEHTOM 3JIEKTPOJIM3EpPA, €€ KOHCTPYKLUS
JIOJDKHA CITOCOOCTBOBATH PAaBHOMEPHOMY PACHPEACTICHUIO TOKA IO MapauleiIbHBIM 3JIEMEHTaM
BaHHBl (aHOJHBIE M KaTOAHBIC OJIOKW, IUTHIpH, OIIOMCHI M T.1.), OHAJODKHA OBITH
TEXHOJIOTUYHOM, HEeIOpOroi, yaoOHOW B JKCIUTyaTallMM, CBOJUTh K MHUHHMYMY HEraTHBHOE
BIMSIHME MarHuTHbIX mnojed. CyiiecTByeT JABa BUAA IOJBOAA TOKA: OJHOCTOPOHHHM U

JIBYXCTOPOHHMUIA.
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Pucynoxk 25 - TTogBoz Toka: a- OJHOCTOPOHHUIT; O —IBYXCTOPOHHHUH.
1 — aHOJHBIN CTOSK; 2 — aHOJIHAS IIMHA; 3 — aHOM; 4 — KaTOJ: 5 — aHOJHBIA MITHIPH;
6 — KaTOMHBIN CITYCK: 7 — MecTa IIYHTHPOBAHUS JIEKTPOIu3epa; 8 — KaToIHas IIMHA.

[Ipy ogHOCTOpPOHHEM TOJBOJE TOKAa HAOMIOMAETCS CHIIBHBIN TEpeKoc MeTaia u3-3a
BO3JCHCTBUS MArHUTHBIX MoJiek. I KOMIIEHCAaMuM JTUX BO3JACHUCTBUU IPUMEHSETCA
JIBYXCTOPOHHUU MOJIBOJT TOKA.

OIIMHOBKA BRINOIHAECTCI W3 QIIOMHHHEBEIX JIMTHIX IMMH cedeHueM oT 200x20 no

840%100 MM, 7151 KATOJIHBIX CITYCKOB IPUMEHSIOT KaTaHyIO IIMHY MaJbIX cedeHui. OIMHOBKY
U3TOTaBIMBAIOT W3 amtoMuHUA Mapok AE, A6,A7, npuMeHSIOTCS allOMHUHHEBBIE CILIaBbl C
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cogepxxanueM amoMuHus 99,5-99,7%. s mTaHr aHOOOAEpIKATeNIeii- KPEMHUEBBIM CIUIaB C
cojaepxanueM arroMunaus 98%.

OH_II/IHOBKy MOXHO paSI[eJII/ITB Ha aHOI[HyIO, KaTOZ[HYIO U CTOSKH. OH_II/IHOBKa,
pacmnoJioKeHHasi o0 MPOJI0JIbHONW CTOPOHE BaHHBI HAaJ aHOJAOM- aHOJIHAsI OIMHOBKA. OIIMHOBKA,
pacrnoioKeHHasi Ha YpOBHE KaTOJIHOTO KOXKyXa, OCYILIECTBISIET MOABOJA TOKAa K CleIyroLien
BaHHE- KaTOJHas OIIMHOBKA. BepTHKaNIbHO YCTAaHOBJICHHBIC ITAKEThI IWH, COCAMHSIONINC
KaTOJHYIO OIIMHOBKY OJIHOM BaHHBI C AHOJHOW OIIMHOBKOW JpYrod BaHHBI, Ha3bIBAIOTCS
CTOSIKaMHU.

JImsi OTKIJIFOYEHMSI DJICKTpOJIM3epa Ha KalUTaJIbHBIM PEMOHT MPEIyCMOTPEHBI Y3IIbI
YCTAaHOBKHM UIYHTUPYIOIIUX YCTPOMCTB. IIpM yCTaHOBJIICHHBIX IIyHTaX TOK OT KaTOJHOU
OIIIMHOBKY MPEABIIYILETO 3JIEKTPOIN3EPa 3aMbIKACTCSl HA KATOJHYIO OIIIMHOBKY MOCJIEYIOLIETO,
MUHYS aHOJIHYIO OIIMHOBKY OTKJIFOYEHHOTO JIEKTPOIU3Eepa.

Pucynok 26 - Karognas ommHOBKa

O1nHOBKa 3J1€KTpOM3epa 10JKHA OTBEYATh CIIEAYIOLUIMM TPeOOBaHUSAM:

-fepeaBaTh AEKTPUUECKUI TOK B LIEMH JIEKTPOIU3EPOB OJHON IEKTPOIU3HON cepuu;

- UMETh MUHUMAJIbHBIE TOTEPH HAIPSDKEHHS HA BCEM MPOTSDKEHUU CEPUM U MEXKAY
AIIEKTPOJIN3EpaMH;

- oOecrieynBaTh PABHOMEPHOE paclpeesieHue TOKa IO OTIEIbHBIM TOKOBEIYLIUM
JIEMEHTaM 3JIEKTPOJIN3EPA;

-rapaHTUpPOBaTh ONTHUMAJIBHOE paclpeiesieHue MAarHUTHBIX TI0JIed B  paciuiaBe
AIIOMUHUS,

- TapaHTUPOBATh OBICTPOE BKJIIOUEHHE WIIM OTKIIOUEHHE BAaHHBI U3 LENH CEpUU MyTeM
IIYHTUPOBaHUS.

[Tanenne HanPsHKEHUS B OLIMHOBKE:

- B katogHou- 130-170 MB;

-B agomuoii- 90-110 MmB;

- B o0miecepuiiHoi(B pacuere Ha ouH d1ekTponusep) —30-50 MB.

OO6mme moTepu B OMIMHOBKE HAa OJIWH AJIEKTpoau3ep coctaBisioT 230-320 mB.

Harpes ommmuoBku Gomee 100°C me cmemyeT momyckaTh, T.K. C IIOBHIIEHHEM
TemmepaTypsl omuHOBKH Ha 10°C moTepu HampskeHHs BO3pacTaloT Ha 4%, TOT BOMPOC
Han0oJiee BaXKeH U1 OJTHOITaKHBIX KOPITYCOB.

MonTax.

MoHTa)X KaTOIHOTO YCTPOMCTBA SBJISETCS OTBETCTBEHHOW oOINepanueil, OT KadecTBa
IIPOBEJCHUS KOTOPOM B 3HAYMTENBHOM Mepe 3aBUCUT CpOK cly:kObl BaHHbL. Heobxomumo
OPUHATH MeEphl, 4YTOOBI (yTEepOBOYHBIE MaTepuaibl HE IOJBEPININCh BO3JAECHCTBHIO
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atMocdepHoi Biaru. [locienoBaTenbHOCTh OMEpANM TP MOHTaXE 3aBHUCUT OT KOHCTPYKITUH
KOpILyca 1 KaTOAHOI0 KOXyXa.

B onHO3Ta)KHBIX KOpIyCax.

[Tpu ucnonb30BaHUM KOXKyxa 0e3 THHINA MPOM3BOAUTCS PEMOHT (yHIaMEHTa WM €ro
BbIOOIiKa ¢ HOBOM 3ayMBKOM. [IoBepXHOCTH (hyH]aMEHTa BBIPAaBHUBAETCS MOJICHINIKOM NecKa M
maMoTHOM kpynku. [locne BbIpaBHHMBaHUS (yHIAMEHTa M YCTAHOBKH KOXKyXa, IPOBOJUTCS
KJaaka 1nokoisa. Kiaaka 1okosss MpoOBOJUTCS CTPOTO IO MPOEKTHOW TOKYMEHTAlUH, IPU 3TOM
nepugepuro 1OKoJI KJIAAyT Ha PacTBOpE, a LEHTPAIbHYIO YacThb — «HACyXxo», HO B IIBBI B
KJIQJIKE 3aChIIIal0T MEJIKUH IIaMOTHBIN NOPOIIOK. KiaKy BBIIONHSIOT HE BILIOTHYIO K KOXKYXY, a
¢ HEOOJIBIINM 3a30pOM (TEMIIEPATYPHBIM ILIBOM).

B a1ByxX3Ta’KHBIX KOpIyCax.

Ilepen ycTaHOBKOW KaTOJHOTO YCTPONCTBA IPOBEPSIOT ONOPHBIE KOHCTPYKLIMM, Ha
KOTOpbIE YCTAHABJIMBAETCS KOXYX, INPH HEOOXOJUMOCTH PEMOHTHPYIOT WM 3aMEHSIOT.
@yTepoBoYHbIE PAOOTHI IPOBOAATCS TAKXKE KaK M B KOKyXax 0e3 JHHUIIA.

Ilocne 3aBepuieHMs KIaJKM LIOKOJS Ha HETO HAHOCUTCS 3aIUUTHBINA CIIOM, B KauecTBE
KOTOpPOI0 HCIOJIB3YETCsl MOAYIIKAa M3 IOAOBOM Macchl WIM TIJIMHO3€Ma, I 3alUThl OT
IPOHMKHOBEHUs pacIulaBa B TEIIOU30JSILUOHHYIO (yTepoBKY. [I0BEpXHOCTh MOAYIIKH CTPOTO
ropu3oHTanbHa. Ha moaymky ycTaHaBIMBarOTCS MOJOBBIE CEKLIMU C MIPUBAPEHHBIMU K OJIIOMCY
rHOKMMH  QJIFOMUHHUEBBIMH cITyckamu. llociie ycTaHOBKM MOJOBBIX CEKUWH Ha MOIYMIIKY,
NPOM3BOIUTCS TIIATENbHAS PUXTOBKA, IJIsI OOECIEYEHUS OIMHAKOBOTO PACCTOSHUS MEXIY
osokamu (40MM). 3anenky 3a30pa MEXIy OJFOMCaMH M OKHAMH KOXKyXa MPOU3BOIST PaCTBOPOM
acOecTa Ha JKUIKOM CTEKJe. 3aTeM BBIKJIAbIBalOT OPOBKY (KUPIUYHAS CTEHKA MEXIY KOXKYXOM
Y KaTOJHBIMH OJIOKaMM) Ha KOTOPYIO onupaetcs 6opToBasi ¢yTepoBKa.

Ilepen ycraHOBKOH OOpPTOBOM (YTEpOBKM IOBEPXHOCTh OJIOKa O4YMINAETCs, a Ha
MOBEPXHOCTU OOPTOBBIX IUIUT OOpAILEHHBIX K MepU(pepuitHOMY IIBY JI€laeTcsl Haceuka, AJs
yIAy4IIeHUs] KOHTaKTa ¢ MoJ0BOI Maccoil. bioku Mexny co0oi CKperuIsioTes Mo10BOH Maccoi,
KOTOpasi HAOWBAETCs B MOJYKPYIJIbIE 3aMKOBBIE T1a3bl HA OOKOBBIX TpaHAX OJoKa. 3a30p MEXIy
0J10KkaMu J10JKeH ObITh He O6osee 1MM. BOnaM3u yriioB ycTaHaBIMBAIOTCS «3aMKOBBIE» CEKIIHUHU,
JUISL paCKJIMHUBAHUS CeKUUA. Mexay OJIOKOM M KOXKYXOM IPOCHINAETCS WM YCTaHaBIUBAETCS
TEIUIOM30JISIIMOHHBIM MaTepual, TonmuHol 25-50mM. Hax BepxHeill yacTbio 6510Ka U ¢uiaHLeM
KOXKyXa JenaeTcst Haboiika Macchl.

Ha0oiikn Mex0104HBIX INIBOB M NePH(EPUIHBIX IBOB.

OTO camas OTBETCTBEHHas omepainus B MoHTaxe. Haboiika Mmpou3BOAWTCS MOJOBOM
Maccoil, KoTopas MoJipa3ieNnsercs Ha ropsye- HAOUBHYIO U XOJIOAHO- HAOUBHYIO.

[locrne BBINOMHEHUS MOHTAXXHBIX pabOT € KAaTOAHBIM KOXYXOM, YCTaHaBJIMBAaeTCA
OTOpHasl CTOIKa, Ha YCTAHOBJICHHYIO CTOMKY MOHTHPYETCS COOpaHHBIN aHOJHBIN y3ell.

Ilopsinok BbINOJHEHHS Pa0OTHI
1.03HaKOMHUTBCS C TEOPETUYECKOM YaCThIO JAHHOT'O METOJIMYECKOTO YKa3aHusl.
2.03HaKOMHTBCS C TEOPETHUYECKOW YacTh0 MYJIBTUMEIUHHOIO MOCOOUS, MPOCMOTPEB
paszen B IPaKTUYECKON 4aCTU TPEHaXKepa.
3.IlpoBecTr MpakTUUECKUI MOHTAXK IEKTPOJIN3Epa Ha TPEHAKEPE.
4.0TBETUTh HA KOHTPOJIbHBIE BOMPOCHL.
KoHTpoJibHBIE BONIPOCHI
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1. IlepeyncnuTh OCHOBHBIE AIEMEHTHI KATOJHOTO y3Ja.

2. IlepeuucnuTh pa3sHOBUIHOCTH KOKYXOB, UCIIOJIb3YEMbIX B IIPOU3BOJICTBE.

3. Kakyio poiib BBINONHSET OTHEYNOpHas (yTepOBKAa M U3 CKOJIBKH 4YacTed OHa
COCTOUT?

4. Yrto coboli IpeICTaBIsIeT MO0Bast CEKIUS?

5. Kakue BbIycKarOTCs OJOBBIE OJIOKU?

6. TpeboBanus kK 60pTOBOI HyTEpOBKE.

7. Ponb OTHEYHOpHOM M TETUIOM30JISAIIMOHHON (yTEPOBKH, M3 KaKUX YacTel OHA COCTOMT.

8. IlepeuncnuTh M3 Ye€ro COCTOMT aHOAHBIN Yy3en anekTpoiuzepa ¢ COA BepXHUM
TOKOIIO/JIBOJIOM.

9. CriocoObl pacroI0KEHUsI U COEAUHEHUS AIEKTPOJIN3EPOB B KOPITyCaX.

10. TpeGoBaHuUsI K OIIMHOBKE, U3 KAKUX YacTel OHA COCTOUT.

11. Cnoco6blI OABOIA TOKA K DJIEKTPOIU3EPY.

12. TlepedncanTb TUIIBI SJIEKTPOIU3EPOB.

13. Uto onpeaensieT THII AIEKTpoIn3epa’?

14. TpeGoBaHUS K TIOJIOBBIM CEKIIHSIM.

15. IlepeuncnuTh MecTa yCTaHOBKHU M30Js1LMH Ha 3ekTposinzepe ¢ BT COA.

16. KoHCTpyKIIMH yTIepOHON (PYTEPOBKH ITOMHBI.

Pexomenayemasi aureparypa :
1. Meramnyprus amomunus / FO. B. bopucornebekuii [u np.]. — 2-e uzn. - HoBocubupcek:

Hayka, Cubupckas uznatensckas pupma PAH, 2000. — 438 c.
2. Slako, D. S. TIpow3BOACTBO ATIOMUHHUS: TOCOOME JJIi MAacTepoB M pPabOYMX IIEXOB

AJIEKTPOJIN3a aIFOMUHUEBBIX 3aB00B / J. S. fuko. — CII6.: U3n-Bo CII6. yH-Ta, 2007. — 304 c.

121



IIpakTuyeckas padora Ne 7

Tema: O0Oxur, Mmyck, MOCIENyCKOBOM nepuoa 3aekTposin3épos ¢ COA.

Heab: OcBouTh MOPSIIOK BBHINOJIHEHUS ONEpalUil 10 NMPOBEACHUIO 00XKUra, Imycka U
MOCJICTIYCKOBOTO ~ MEPHOAA DIIEKTPONM3EPOB € BEPXHUM TOKOMOABOJIOM M  Hamboiee
1eNIeco00pa3HyI0 OpraHu3aIuIo TpyIa.

Teopurnueckasi 4acThb

I'azomuia3MeHHbI 00:KUT YCTAHOBKAMHU KOHCTPYKIuM 3asoaallKO

OOXUT MOANHBI MPOU3BOINUTCS CIEIUATBHON YCTAHOBKOM C TOPEJIKAMH, BHITTOJIHEHHBIMH
u3 4-x OJIOKOB, KOTOpbI€ OIHOBPEMEHHO CIIY>)KaT YKPBITHEM BaHHBI Ha MepuOJ OO0XKHra.
KosindyecTBO Topesiok Ha ra30BOM YCTAHOBKE 3aBUCHT OT MOIIHOCTH 3JeKTpoiau3époB (12 -16 u
OoJiee MTYK).

Anon nonpHuMaercs Ha BbicoTy 500-550 MM OT MOJUHBI.

Ha ounmiennyio u npoayTyro MOAMHY 3arpyxkaetrcss (GTOPUCTBIN KadbIUil B KOJIHMYECTBE
600- 800 kr, KOTOPBIH TEPEBIHHBIM CKPEOKOM PaBHOMEPHO PACIIPEACISETCS 1O BCEH IUIOMAIH
noauHbl. J[7s mpeaoTBpallleHuss BBITOpaHUSI OOPTOBBIX OJOKOB M MOMOMBKU TMOJ OOPTIUCTHI
OoproBast (yTepoBKa H30JIUPYETCsS MyTEM HAHECEHUsI Ha He€ CII0s aTFOMOXPOMOC(ATHON cMecH
WM YKPBITHEM acOOTKAHBIO.

VYcranaBnuBaercs ClelMaigbHas ra3oBas yYCTaHOBKA. 3a30pbl  MEXIY AaHOJOM,
ra30cOOpHBIM KOJOKOJIOM M MaHENsIMU YKPBITHS, a TaKKe OOPTOBOM IUIOMIAKOM 3a1ebIBAIOTCS
acbecTtoM. 3aTeM MPOM3BOAUTCS MOHTaX ra30BbIX M BO3AYIIHBIX KOMMYHUKALUN yCTaHOBKH, a
TakKe BEHTWISATOPOB [UIsl MOJAa4YM BO3JAyXa K ropenkam. Ilepen MOHTaXXoM yCTaHOBKHU
MPOBEPSIETCS COCTOSIHUE (HYTEPOBKU MAHEIICH YKPBITHS.

OO6uUr MPOU3BOAUTCS MO 0c0OOMY TpaduKy, Tl yKa3blBaeTCs BpeMs ¢ Hayana o0Xura,
TEMIIEpaTypa ra3oIIaMEeHHON CpeJibl, KOJIMUYECTBO U HOMEPA BKIIOUEHHBIX TOPENIOK.

JUis KOHTpOJS TeMIlepaTypbl Ta30MJIaMEHHOW Cpelbl HCHOJIb3YIOTCS CaMOIUIIYIIUe
npubops! Tuna KCII-2, KCII-3, k koTopbIM nogkiovaercs XA TepMmonapa.

B cnydae HeoOXOOMMOCTH MNPOU3BOAMTCSA pPEryjIHMpoBKa IOJauyd ra3a M BO3/AYyXa,
OTKJIIOYAIOTCS WJIM TMOJAKIIIOYAIOTCS COOTBETCTBYIOLME ropenku. He nomyckaercs upe3mepHbIil
MOJIOTPEB OTAENbHBIX Y4YacTKOB MOJMHBI B 30He (akena ropeiok. dakeiabl BCeX TOPENOK
JIOJIKHBI TOPETh PAaBHOMEPHO.

B Teuenne oOxwura BegeTcs 3anuch B CHELMATBHOM KypHale, B KOTOPOM YKa3bIBaeTCs
Hayajo o0OKWra, OKOHYaHHWE OOXKHUra, BpeMsl BKJIIOYEHHS] TOpPEIOK, HOMepa pPabOTAIOIUX
TOpeJIoK, TeMIIepaTypa ra3oriaMeHHON Cpeibl.

I'paduk oOxura AIUTENLHOCTBIO 72 yaca npuBeacH Hibke (Tabu.1).
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Taoauna 1

Kounuects
Temmneparypa
ra3onjaMeHHOM Honyer 0 N Homepa Homepa
Yacel ¢ 0 nMoe BKJIIOYEHH . .
HauaLa cpensl, C oTKIOH | BIX rOpeoK BKJIIOYEHHBIX BKJIIOYEHHBIX
ofsKura enme |12 3 ropesioK st ropesioK AJs
1-2 3 0 1-2 cepun 3 cepuu
cepun cepum ¢ CepH | cepHt
" 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 2,4,6,7911 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,
> 310 460 8 12 10,12 12,14,15,16
6 380 500 - - - -
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
1,2,3,5,6,7, 1,2,3,5,6,7,8,9,10
31 610 700 [+20;-20 |10 14 8.10,11.12 11.12.14.15,16
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32

620

725

12,45,6,7,8,

1,2,3,4,6,7,8,9,10

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
41 750 860 |+30:-30 | 12 16 Bxmrodenst Bxkmiouensr  Bce
BCE TOPEITKH TOPEIKU

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 3HeKTp0.J'II/I3ép0B IMOCJ€ KANMMTAJIBHOI'0O PEMOHTA U Ira3onJasMeHHOI 0 00:xHra

[Tyck snexTponu3épa HEOOXOAMMO MPOU3BOJUTH Cpa3y IMOCIEC OKOHUAHHs OOKUTa, HE
JOIyCKasi TepepbiBa, MPU STOM BpEeMs MEXIY OTKJIIOUYEHHEM TOpeloK U MOAKIIOYEHHEM
ANEKTPOJIN3EPa B AIEKTPUUECKYIO LIEIb HE JJOJDKHO MpeBbIIaTh 1 yaca.

[Ipn nocTmeHUM KOHEYHBIX TeMIlepaTyp HarpeBa Io rpaduky oOxura Jomyckaercs
CHI)KEHHE ITPOJOJKUTEILHOCTH 00XUra, HO He OoJiee ueM Ha 3 yaca.

Lenbto mycka sSBISETCS MOJKIIFOUEHUE AIIEKTPOSIU3EPa B AIEKTPUUECKYIO LIEMb, CO3AaHNe
YCIIOBHH JJIs1 HaYasla MpoLecca MJIEeKTPOIH3a.

B kauecTBe myCKOBBIX MaTe€pHaiOB MPUMEHSIOTCS:

kpuosut texuuueckuit 'OCT 10561-80; cona xanpuuHupoBaHHas TexHuueckas ['OCT
5100-85 mepBoro copra; ¢ropucthiii HaTpuii Texauyeckuid TY 113-08-586-86 mepBoro copra;
kpuoiut ¢rotarmoHHoit mapku B®K u perenepanmonnsiii mapku BPK, TY 2157-99-021-98;
KYCKOBOM OOOPOTHBIM 3JEKTPOJIMT; KOHUEHTPAT IUIABUKOBOIO Hinara ((PTOPUCTHINA KalbIIHii)
mapku ODISA T'OCT 29219-91.

Pacxon celpps Ha MyCK SJEKTPONH3EPOB TOJKEH COOTBETCTBOBATH YTBEPKIEHHBIM
HOpMaM.

HannaBnenue snekTpoiuTa A MYCKOBBIX JJIEKTPOIU3EPOB IMPOU3BOIUTCS B BaHHAX-
MaTKax 3a CYET CBIPbs, NPEIHA3HAYCHHOTO Ui IycKa. BaHHaMH-MaTKaMu Ha3HAYarOTCS
ANEKTPONU3EPDI, HE HMMEIOIIME pa3pylIeHui (QyTepoBKH. 3ampeniaercss Ha3HA4aTh BaHHAMU-
MaTKaMH 3JIEKTPOIH3EPBI CO CPOKOM CITYKOBI 10 3-X Mec. DJIEKTPOJIHT IS ITyCKa TOTOBHUTCS B
koiudectBe 20-22 ToHHBI (10-12 koBmiew) st 1 u 2 cepuii, 24-28 tonH (12-14koBmiei) mis 3
cepuu. [y HamIaBIeHUS SJICKTPOJIUTA HA BAHHBI-MATKH 3arPYyXKaeTcsi CBEXKUH KPUOJIUT, 000poT,
MYIIOHKA, ()JIOTAMOHHBIN KPUOIUT, MPU 3TOM MOJHUMAETCs HampsbkeHue ao 4,5 - 4,7B. Ilpu
BHIOOpE CBHIPbS JUIS HAIUIABICHHUS OJEKTPOJIUTA YYHUTBHIBACTCS KPHOJIHUTOBOE OTHOIICHHE
AJIEKTPOJIUTA aHHOTO AekTponusépa. [lepuonuueck mpoOUBaeTCsl KOpKa 3JIEKTPOIUTA A0 TeX
1op, TOKa HEe MpoIutaBuTCs BCE ChIpbE. M3 KakaoW BaHHBI-MAaTKH HpPU ITyCKE OTOMpaeTcs
AJIEKTPOJIUT B KouyecTBe 1- 1,2 TOHHBI (T.€. OIMH KOBII C IBYX BaHH). DJIEKTPOJIUT Ha BaHHAX-
MaTKax TOTOBUTCS B TeueHUe He 0oiiee 3-X CMEH.

[Tocne nemoHTaXka ra3oBBIX TI'OpeNOK aHOJ omyckaercs Ha 10-15 cM 10 HOAMHBIL
JleMOHTa)X Ta30BOW YCTaHOBKM HAYMHAETCS, KOTJAa KOBIIM C DJIEKTPOJUTOM HAXOAATCS Yy
anekTponuzépa. He noxunmasce  onmyckaHus aHoJa B HIDKHEE TOJOXKEHUE, Ha MOJUHY
AIIEKTpOIM3EpPa 3aJMBAETCS DJIEKTPONUT. llpenBapuTenbHO B MecTaX 3alMBKH Ha MOJIUHY
ANIEKTPONIM3EPA 3arpyKaeTcsi KyCKOBOM OOOPOTHBIN 3JEKTPOJIUT. 3alIMBKa IEKTPOIUTA JTOJIKHA
npou3BoauThCs B TedeHne 30 - 45 MUHYT IBYMsI KOBIIAMH C MHUHUMAJIbHBIMU MTPOMEKYTKAMU
BpeMEHU. 3aJMBKa 3JIEKTPOJIUTA OJHUM KOBILIOM JIOMTYCKAETCS B UCKITIOUUTEIbHBIX CITydasX.

[Tocne 3aMBKH HEOOXOMMOTO KOJIMYECTBA JIEKTPOIUTA (aHOJ JOKEH UMETh KOHTAKT
C JIEKTPOJIMTOM BCEH IUIOMIAAbI0) IIEKTPOIU3EP HEMEAJICHHO MOAKIIIOYAETCS K AIEKTPHUECKON
nenn. [Ipu mycke anekTponmu3épa 04eHb BaXKHO MAaKCHMAaIbHO COKPATUTh BPEMS MEX/y HadaIoM
3aJIMBKU JIEKTPOJIUTA U MOAKIIOUEHUEM IEKTPOJIN3EPaA B LEMb.

[MonkmroueHne 3MEKTPOIM3EPOB € UCTIOIH30BAHNEM TIABKUX BCTABOK MTPOU3BOAUTCS TIPU
MOJTHOM TOKOBOM Harpyske. [Ipu mycke 6e3 npuMeHeHuUs MIaBKOW BCTaBKU Harpy3Ka CHUMAETCs
MOJIHOCTBhIO, 00 3ToM HeoOxonumo 3apaHee mnpenynpeautb KIII. Cusatue Harpy3ku
MPOU3BOJIUTCS MPH MOJHOM KaCaHUHM aHOJA C 3IUTBIM JIEKTPOJIMTOM IO BCEMY NMEPUMETPY U
PacCUIyHTHPOBAHWU [BYX VY3JIOB, TOCJIE YEro MPOM3BOAUTCS pPACHIYHTHPOBAHUE OCTABIIUXCS
y3510B. IlogbpéM Harpys3ku mpousBoauTcst cHayana 70 90 kA, a 3aTeM moyiHoCThiO yepe3 1 — 3
MUHYTBI, OPUEHTHPYSCh 10 HA4YaJbHOMY HAIPSDKEHUIO 3JeKTponu3épa. [IpoaomkuTensHOCTh
HaXOXXJICHUs cepuu 0e3 Harpy3Ku He JOJDKHA MPEBBIIIATh 5 — 7 MUHYT.

[Tyck snexkTponu3&époB MPOU3BOAUTCS O€3 MyCKOBOW BCHBIMKH. Cpa3y Mmocie 3aluBKH
BCET0 DJIEKTPOJINTA Ha ITyCKOBOM AJIEKTposM3Epe ycTaHaBinuBaercs Hanpsbkerue 9,0 — 10,0 B,
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MOBEPXHOCTh pacIulaBa MPUKPBIBAETCS CIIOEM TJIMHO3EMA 3 — 5 ¢cM. AHOJ JIOJKEH PaBHOMEPHO
pabotathb MO BceMy IMepuMerpy. BakHO B 93TOT HayanbHBIH TMEpUOJ HE JONMYCTUTh
NEPEOXJIAXKIECHUS AIEKTPOJIUTA.

ITocne pazorpeBa snekrposmra a0 960 — 980°C mpoOuBaeTcs KOpKa 3JIEKTPOJIUTA
KPYroM, OIUIECKHMBAeTCs OOKOBasi MOBEPXHOCTh aHOAA M BEPXHsISI 4yacTh OOKOBOW (hyTEpOBKH,
MIPOMBIBAETCS aHOJ PEUKOW, HAYMHAETCS OT/Haya B JJIEKTPOJIU3EP KAIbLIMHUPOBAHHOW COJIBI.
OnHOBpeMEHHO BENETCS IJIABHOE CHM)KEHUE HAIPSDKEHUS, KOTOPOE K KOHLY CYTOK JHS ITycKa
noBoautcs 10 7.5 — 8,0 B. K aToMmy MoMeHTY miaxTa 3J1eKTpoiau3épa J0KHA ObITh TTOJTHOM.

Kanbuunuposannas coma nmo 'OCT 5100-85 3arpykaercst B 3JIEKTPOIU3EP C IIENbIO
KOPPEKTUPOBKU COCTaBa 3JEKTpoiuTa. lcronb3oBaHue coibl MO APYroMy HOPMATHUBHOMY
JOKYMEHTY He jponyckaercs. [lo pemieHnio 3aM. HadajgbHUKAa Ii€Xa IO IPOU3BOACTBY
paszpelaeTcsi UCIoJIb30BaTh (HTOPUCTHIM HaTpuil BMecTo coibl. Coma oTHaércsi paBHOMEPHO B
TE€YEeHHE JHs MycKa M 1-i cMeHbI ciaeayoumx cyTok B konuuectBe 1300 xr mist 1 — 2 cepuil u
1600 kr mnma 3-i1 cepum. [lanee KOpPpEKTHUPOBKAa BEIETCS MCXOJS W3 PE3yJbTaTOB aHAIM3a
AJIEKTPOJIUTA C MOJJICPKAHUEM KPHOJIUTOBOTO OTHOILIEHUS B mpexaenax 2,5 — 2,7 B nepseie 15
CYTOK TOCIIe TTyCKa.

HenocpencTBeHHO mocie MOAKIIOYEHUs 3NIEKTposin3€pa B I€Mb, KalbLIMHUPOBAHHAS
CoJlamporpeBaeTcs, He JIOMyCcKas MoMaJaHus HemporpeToi cosl B pacmias. [locne noctukenus
pacmaBoM TpeOyeMoil TemmepaTypbl M TIPOTpeBa COAbI TNPOM3BOAMTCA €€ oTaada Ha
MOBEPXHOCTh JJIEKTPOJIUTa TOHKMM CJIOEM 10 BCEH IOBEPXHOCTH C COOJIIOJIGHUEM Mep
Oe3omacHocTu. PazoBas 3arpyska conpl He noibkHa mnpesbimiath 100 — 150 kr. Crenyromas
MOpLUsl COMBI OTAAETCSA TMOcie MporuiaBieHus npeasiayuieil. [Ipu nmepepsiBax B oTgaye combl
MOBEPXHOCTh 3JIEKTPOJIUTA MPUKPHIBAETCSI CBEKUM KPHUOJIUTOM WIM HEOOJIBIIUM KOJIUYECTBOM
rHo3éMa. HeoOxoaumo MMeTh B BUAY, YTO IMpH B3auMozercTBuu Kaxibix 100 Kr combl ¢
AIIEKTPOJIUTOM O0pasyercss mopsaka 32 Kr TIMHO3EMa, MOATOMY HEJOIyCTUMa OTJada ero
U3IUIIHETO KOJMYECTRa.

B nponecce meperiaBku coibl CUCTEMaTHYECKH IPOU3BOJATCS 3aMephbl TEMIIEpaTyphbl
pacriaBa, KOTopast I0JKHA HaXOAUTHCSA J0 3aJMBKU MeTaia B npeaenax 960 — 985°C. B ciyuae
OTKJIOHEHHUSI TemIepaTypsl OT Trpaduka B OOJBUIYI0O CTOPOHY NPOU3BOJUTCS OTJIMBKA
AIIEKTPONIUTAa U TeperuiaBka oboporta. He nomyckaercs mepeoxiaxiaeHue. Bo3HUKHOBeHHE
aHOJTHOTO 3(peKTa /10 3aIMBKU MeTalljla SBJISETCS HApyIIEHUEM PErJIaMeHTa ITycKa.

HpOBeneHne MOCJIEMMYCKOBOI'0O Iepuojia Ha 3HeKTp0J’II/I3éan, MYIICHHBIX IOCJI€
KalluTAJbHOI0 pEMOHTA U Ira3onJaasMeHHOI o 00:xMra.

B nmnocnenmyckoBoil 1NEpHOA COCTOSIHME DJIIEKTPOJIU3E€pa M €ro TEXHOJIOTMYECKHe
napaMerTpbl JOJKHBI OBbITh MIpPUBEIEHBI K MapamMerpaM TeXHOJIOrMYeCKOM HHCTPYKLUUU 10
npou3Bo/IcTBY nepsuuHoro amomunus (TU 48-0107-01-01).

OcHoBHasl 3ajaya MOCJEMYCKOBOTO Mepuoja — JOCTH)KEHHE HKCIUTyaTallMOHHBIX
TEMIIEPATYpP BCEMU KOHCTPYKTHMBHBIMM Y3JaMH KaTOAHOI'O YCTPOWCTBA AJIEKTPOJIM3Epa MpHU
HauMEHbBIIIEM pa3pyllaolleM BIMSHUM paciylaBa Ha (yTepoBKY MOJUHBI U MHMHHUMAaJIbHBIX
3aTpaTax TPyAa, JIEKTPOIHEPTUH, CHIPBSI.

1-e CYTKU MOCIEMYCKOBOTO Mepro/ia (CYTKH, CIEAYIOIINE 33 JHEM MycKa).

B 1-i1 cmeHe nepemaBisieTcs coja, IUIABHO CHMJKaeTcsi HampsbkeHue ao 7,0 B. Ecin
NEePeraBKoN CoJbl, MPOOMBKOM KOPKHM M CHIDKEHUEM HAINpsOKEHHs He YyHa€Tcs yAepx aTb
Temneparypy B uHTeppaie 970 — 985°C, no cormacoBaHmio ¢ 3aM. HayalbHUKA IeXa MO
MIPOU3BOJICTBY JONycKaeTcss 3ainuBka wmetauia (4 — 6 TouH). [locne 3anuBKku Merasia
HanpspKeHue CHUkaercs 10 6,5 B.

Bo 2-i1 cmene (yepe3 18 yacoB mociie mycka) HanpsbkeHue cHumxkaeTcs 10 6,0 B 3anuBkoi
meTtasuia (4 — 6) TOHH B 3aBUCUMOCTH OT T€MIIepaTypbl 3JIEKTPOIUTA.
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B 3-ii cmeHe HanpskeHue cHukaerces 1o 5,5 B.

2-¢ CYTKH MOCJIENYCKOBOTO NEPUOJA.

Hanpspkenne noanepkupaercs Ha ypoBHe 5,2 — 5,5 B. IIpogomkaercs 3a1MBKa XKUAKOTO
Metayula. TemmepaTypa 3JIEKTPOJIMTa M YPOBEHb 3€pKajla MeTalja IOAJNEpKHUBAIOTCA B
COOTBETCTBUHU C 3a/IaHHBIM PErJIAMEHTOM.

B Teuenue mycka M nepBbIX ABYX CYTOK ITOCIEIYCKOBOI'O IEpUOJia CUCTEMAaTUUECKU (He
pexxe 1 pasa B yac) 3aMepsieTcsi TeMIieparypa 3JIeKTpOoJInTa, KOHTPOIUPYETCss paboTa aHoAa Mo
BCEMY IepuMeTpy. B ciiyuae oTkIIOHEHHs TeMIiepaTypsl oT rpaduka B OOJIBIIYIO CTOPOHY (BBIIIE
985°C) mpon3BOANTCS OTIAMBKA IEKTPOJIUTA U MEpPeIIaBka 060poTa.

IIpy CHWXKEHMM HaNpsDKEHUS [O BEJIMYMHBI, KOIJa BO3MOXHO aBTOMAaTHYECKOE
peryiaupoBanue, uekTpoin3Eép noakiovaercss Ha ynpasienne ACTYII TPOJUIb. Crapuumit
MacTep Kopiyca BbIOMpaeT YCTaBKy (B Ipezaesax, 3aJlaHHbIX I'papUKoM), HCXOAsl U3 3aMEpOB
TEMIIEpPaTypbl AJIEKTPOJIUTA, COCTOSHUS YPOBHSI AJIEKTPOJIMTA, YaCTOTHI aHOAHBIX 3()(HEKTOB 3a
MpeABIAYIINEe CYTKH, aHaIu3a rpadukoB HanpspkeHus Ha MoHuTope ACYTIL.

Mertain 3anuBaeTcs yepes Kaxaple 6 — 10 yacoB mociie nepBoil 3aIMBKU J10 JOCTHXKEHUS
3aJ]JaHHBIX YpOBHEW Merama. B ciydyae OTKIOHEHHMH TEXHOJIOTMYECKOTO XOJa ITyCKOBOI'O
ANIeKTposin3€épa OT 3aJaHHBIX [APAMETPOB IO COTJACOBAHMIO C 3aM. HayaJbHHMKA li€Xa I10
IPOM3BOJICTBY WJIM CTAapIIMM HPOM3BOJCTBEHHBIM MAacTEpOM lieXa JONYyCKaeTcs IeperaBKa
TBEPAOro MeTajlja, pU 3TOM OTJadya TBEPAOrO MeTajlja MPOU3BOAMUTCS TOJIBKO IOCIE 3aJIUBKU
xuzakoro. Pa3oBas ornaua TBEpAOro MeTamuia He J0JDKHA mpeBbimath 1500 Kr B cMeHy, HO He
6onee 750 kr 3a kax/ple 4 yaca.

TexHomOrMYecknii MepcoHan KOHTPOJIIMPYET IPaBWIBHOCTh CHUMXKEHUs pabouero
HanpspkeHus, Temnepatypsl 1 MIIP o BU3yanbHBIM Npu3HakaMm (paBHOMEPHOCTb M Ka4e€CTBO
paboThI aHOJ1a, OTCYTCTBUE «IUIBIBYHOBY AJIEKTPOJIMTA, HAJTMUUE «OTHEH» rojly0boro oTTeHKa), 1o
rpadpukaM HamNpsOHKCHHWS HAa MOHMTOpAX CTaplmiMX MacTepoB M CHCTEMAaTHYECKOTO
MHCTPYMEHTAJIBHOIO 3amepa Temieparypsl. IIpon3BoauTcst cucteMaTudyeckuil Cb&M yrojabHON
II€Hbl, MPOJUpPaHUE MOJOWIBBI aHoja. KpurepueM HOPMaJIbHOIO TEXHOJIOIMYECKOTO pEeXuMa
JIOJDKHO OBITh BO3HMKHOBEHHE Ha 2 — 3-U CYTKHU HOCJIE MyCKa KaYeCTBEHHOT0 aHOHOTO Y deKTa
(ne Huxe 25 B), perynspHble aHOAHbIE 3PPEKTHl Ha MPOTSKEHUH BCETO IYCKOBOTO MEPHOJA C
4acTOTOU He Oosiee 5-TH B CYTKH.

VYpOBeHb 3JEKTPOJIUTA HA TyCKOBOM 3JIEKTPOJIU3EPE MOoAJepKUBaeTcs B npeaenax 18-
20 cM meperulaBKOH BTOPUYHOIO (CMEIIAHHOI0), CBEXEro M OOOPOTHOIO KpPUOJUTA.
KpuonutoBoe OTHOIIIEHHE AJIEKTPOJIMTA B HEpBbIe 15 nHEN BbIAEpXKUBaeTCs B mpeaenax 2,5 —
2,7, nanee 5o 2-x mecsues 2,4 — 2,6 u 3aTeM 10 6-Tu Mecs1eB co AHs nmycka 2,3 — 2,5. Tlocne 6-
TH MecsieB cormtacHo THU mo mpousBoactBy mepudnoro amromuuus (T 48-0107-01-01).
Conepxxanune CaF2 B mepBblif Mecsl nocie mycka 6-8%, B TeyeHHe 2-ro Mecsla NPUBOIUTCS K
ypoBHI0O TU 1o nmpous3BOACTBY MEPBUYHOIO altoMHHMS. ONTHUMalbHBIM COCTaB 3JIEKTPOJIUTA
co3zaéres oThaueil COOTBETCTBYIOILETO ChIPbs, UCXOJS U3 aHAJTU30B Ja0opaTopuu M 3aMepoB
CTETICHU TIeperpeBa dEKTPOINTA, KOTOPBIX TOJKEH ObITh B mipenenax 10 — 25°C.

dopmMupoBaHUE HACTBUIEH JTOJKHO OBITh 3aKOHUEHO uepe3 45 CyTOK Mociie MycKa.

HeoOxonuMmelii  ypoBeHb MeTaiia OOECHEeUnMBAETCs CBOEBPEMEHHOM 3aJMBKON W
MOCJEAYIOLIEN €TOBBUIUBKOM.

B nyckoBbIX 3mekTponu3épax 3anpeniaercs nepernjaBka HEBECOBBIX OTXO0/0B JINTEHHOTO
OTJeNeHHsl, OOOPOTHOTO CBIPbS («KO3JBI», «IYIIOHKA») C KalUTaIbHO PEMOHTHPYEMBIX
BIEKTPOIUZEPOB.

ITyckoBoli 251eKTposIN3€Ep AOHKEH BBIMTH HA BblAAUy MeTaula Mapku A6 He N03JHee, YeM
yepe3 30 cyTok moce mycka.

KOHTpoib TEXHONIOTMYECKMX TMapaMETpoB IIyCKa U  IOCIENYyCKOBOIO IEepuoja
OCYIIECTBIISIETCS B COOTBETCTBHUHU C YTBEPKIEHHON CXEMOUM KOHTPOJISL.
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I'padux HanpsoKeHHs, TEMIEpaTypbl JIEKTPOJIMTAa M YPOBHS MeETajlla Ha IYCKOBBIX

AJIEKTPONIU3EPAX MPUBEIAEH B TA0I. 2!

Tabnuua 2
Cytkn Cmenbl Hanpsxenue, B Temmneparypa Yposenn
3J1eKTpoauTa,’C MeTajLlIa, cM
JleHb 2 9,0-10,0
ycKa 3 7,5 — 8,0(k KOHITY CMEHBI) 960 - 985
1 6,5 — 7,0(k KOHITY CMEHBI) 960 - 985
1 2 5,8 — 6,3(K KOHITY CMEHBI) 960 — 985 5-10
3 55-58 960 — 985 10-15
2 52-55 960 — 980 10-25
3 5,1-5,3 960 — 980 20-30
4 4,8-5,2 960 — 980 25-35
5 4,6-5,0 955 -980 30-40
6 46-49 955 -980 30-40
7 45-49 955 -980 35-40
8 45-4.8 955 -980 35-40
9 45-4.8 955 -980 35-40
10 45-48 955 - 980 35-40
11 45-477 955 -980 3742
12 45-477 955 -980 3742
13 4547 955 -980 37-42
14 4,4 —-4.6 955 -980 37 -42
15 4446 955 -980 3742
16 -30 43-45 950 — 975 40 - 45

ITopsinok BbIMOTHEHUS PA0OTHI

1. O3makomwuTcs ¢ TeOpeTquCKOﬁ YaCTbO JAHHOT'O METOAUYCCKOTO YKA3aHUS.

2. Onucarh TOPSIOK BBIOJHEHHS ONEpaluid 1O TOATOTOBKE W TPOBEICHHUIO OOXKHTa,

IMyCKa, NOCJICITYCKOBOI'0O N€puoaa BJ'IGKTPOJ'II/ISépOB C BEPXHUM TOKOIIOJABOJI0OM.

3. TIpocMmoTpuTE COOTBETCTBYIOIIHMHA pa3/el MyJIbTUMEIUITHOTO MTOCOOHS.
4. BBITIOJIHUTH TECTOBBIE 33/IaHUsI HA MYJIbTUMEIUIHHOM TPEHaXKEepeE.
5. OTBeTUTh HA KOHTPOIBHBIE BOMPOCHL.

KoHnTpoJsbHbIe BONPOCHI
[TepeuncmuTbciocoObI 00KHUTA AITEKTPOTUZEPOB.

[enb 06xKra HOBBIX cepHil OCHaIIEHHBIX ekTpoan3epamu COA.
ens o6xura amexTponauzepoB ¢ COA mocie KanmuTaabHOTO PEMOHTA.

Awbhe

Henb o6xura snextponauzepoB COA.
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5. Ilens mycka 3JI€KTPOITU3EPOB.

o

[enp nocienyckoBoro nepuoja.
7. TloaroToBka 3J€KTPOJIUTA [yl IIyCKA BaHH.
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