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ITosicHuTeIbHASA 3aNHCKA

Mertoandeckue yKa3aHUs IS BBITIOJIHEHHS TpakTudeckux pador mo MJK.01.02.
MeTanayprus Jerkux HBeTHbIX MeTaJNIOBCOJIepKAaT HEOOXOAUMbIE TEOPETUUECKHE CBEICHUS
U TPAKTUYECKHUE 3aJaHMsl, MpPEJHA3HAUYEHHbIE /i1 CTYAEHTOB creunanbHoctu 22.02.02
MeTtanyprusi HBeTHbIX METAJLIOB.

MJIK.01.02. Meramnyprust J€rkux IBETHBIX MeTauloBsBiseTcss  yacThio [IM.O1
[loaroroBka © BeJEHUE TEXHOJOTMYECKOTO IMpoliecca MPOU3BOJCTBA I[BETHBIX METAJIOB U
CIUIAaBOB M U3y4YaeTcs B  TedyeHHe ojgHoro cemecrtpa. B xome wmsyuenus MJIK.01.02
paccMaTpUBalOTCSl CIEIYIOIIME BOMPOCHI: (DPU3MKO-XUMHUECKHE CBOMCTBA JIETKMX LBETHBIX
METAJUIOB (QITIOMHMHUS), TEOPETUYECKHUE U MPAKTHUECKUE OCHOBBIIIPOLIECCOB IIPOU3BOJICTBA ITOI'O
METajula, ChIpbe M MaTepuaibl, UCIOJIb3yeMbIE B Ipolecce, TPeOOBaHUSA K HUM M CIIOCOOBI UX
IPOM3BOJICTBA, KOHCTPYKLIMHM OCHOBHOTO OOOpYyNOBaHMSA, BEIEHHUE IpoLecca 3IIEKTPONIN3a,
TEXHUKO-3KOHOMHUYECKHE TIOKA3aTEeNN MPOIIecca, SKOJIOTHIECKHE TPEOOBaHHS K TIPOIIECCY.

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

JlanHbIN MaTepuan COIEpPXKUT  METOAMYECKHE YyKa3aHus JJs BBINOJIHEHUS 7-MU
npakTudeckux pabor. Kaxnas mnpaxkrtudeckas paboTa COAEPKUT, TEOPETUYECKYHO 4YacTb,
NPaKTUYECKHE 3a7aHNsl U KOHTPOJIbHBIE BOIIPOCHI.

[lens METOAMYECKUX YKa3aHWK — MPEJOCTABJICHHE HEOOXoIuMoW WH(OpManuu s
BBIMOJHEHHs mpakTudeckux padot mo MJIK.01.02, B xo/e KOTOPBIX 00y4YaromInecs 3aKperIsioT
HOJIy4EeHHbIE TEOPETUUYECKHUE 3HAHHSI U OCBOCHHBIE IPAKTUYECKHE YMEHHUS.



IMpakTnyeckas padora Nel

Tema: Pa3paboTka ammapaTypHO - TEXHOJOTHYECKOW CXEMbI IMPOU3BOJCTBA TIIMHO3EMa
no crioco0y baiiepa.

Heab pa6orsi: OCBOUTH MOCIEIOBATENLHOCTh OMEpalii Mo nepepadoTke OOKCUTOB,
UCIIONIb3yeMoe 000pyI0BaHKE, ITApaMETPHI, IOIICPKUBACMBIC Ha TIepe/esiax.

TeopeTuyecKkue cBeIeHUs

Croco6 baitepa mpencraBmsieTr co00i 3aMKHYTBHIM ITHKJ, CYINTHOCTH KOTOPOTO MOYKHO OITHCATh
00paTHUMOI1 peakLuei:

Al(OH); + NaOH < NaAl(OH),4

[lpn mporekaHWHM peakIWU CIeBa HANPaBO MPOMCXOIHWT HW3BJICUCHUE TIIIMHO3EMa M3 OOKCHTa
€KUM HaTpHeM ¢ 00pa3oBaHUEM pacTBOpa aJlOMUHATA HATPUSI.

[Ipu mpoTekanny peakiu B 00paTHOM HAIIPABJIEHUH PACTBOP aTIOMHHATA HATPHUS Pa3IaraeTcs C
BBIJIEJICHUEM THUApaTa OKUCH aJIOMHUHUS B TBEPAYIO (asy.
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PI/IcyHOK 1- TexHomorudeckas cxeMma MMpoOU3BOJACTBA INTIMHO3EMA U3 OOKCHTOB IO CHOCO6y
baiiepa

BokcuT moctymaer u3 pyIOHMKA, MOJBEpraercs MpeaBapUTEIbHOW IMOJArOTOBKE-
JIPOOJICHUIO, U3MEIIbUCHHUIO.

Ilocne moAroToBKM OOKCUT BBIIIETAUYMBAIOT B aBTOKJIaBaxX (pexe B MeHIaKax)
pacTBOpPOM €IIKOrO HaTpus Uil W3BJI€UeHHs U3 OOKCHTa TJIMHO3e€Ma B pPacTBOp aJlrOMHMHATa
HATpHSL.

B pesynbrare BblenaurBaHus OOKCUTA IMOJyYaeTcs IyJbla, COCTOSINAsl U3 PacTBOpa
IIOMUHATa HATpUsl U HEPACTBOPEHHOro octarka (kpacHoro mama). [lymenmy pazGaBisior
IPOMBIBHBIMU BOAAaMH (ITOCTYMAIONIMMH OT NPOMBIBKM KPAacHOTO MHUIaMa) M HANpaBJIAIOT Ha
CTyILEHHE [yl OTJENICHHs aJJFOMHUHATHOI'O PacTBOpa OT KPAaCHOTI'O IIIIaMa.

KpacHslii nutam npomMbIBarOT BOJOW M YAAJISIOT 32 MPEAEIIBI 3aBOJIA.

ANOMMHATHBIN pacTBop, CJINBAaEMbII u3 CTyCTUTEIS, MOJBEPratoT
OCBETJICHUIO((MIBTPOBAHHIO) JJISl TIOJTHOTO OT/EJICHHUS OT HETO YacTHUI] KPacHOTO IIJIaMa.

OcCBeTNeHHbIM aTIOMMHATHBIA pacTBOP CMEIIMBAIOT € TUIPOOKHUCHIO AIIOMUHUS
(3aTpaBKa) ¥ MOJBEPralOT MEAJICHHOMY MEpEMEIINBAaHUIO- BEIKPYUYHBaHUIO. B pesynbrare 3TOM
olepalyy aJIOMHHATHBIA PacTBOp pasjaracTcs C BBIJCIEHHEM B OCAA0K KPUCTAUTMYECKOU
THJIPOOKHUCH ATFOMHUHUSI.

[TonmyyeHHy10 MyJbIy, COCTOSINYIO W3 TUAPOOKUCH ATIOMMHUS U MAaTOYHOI'O PacTBOpA,
crymarot, 25-50% CryiieHHoN ruIpOOKHCH aTlOMUHUS MTO/Ial0T Ha (PMIIBTPOBAHUE U MPOMBIBKY,
OCTaJIbHYIO0 THAPOOKHUCH MOJIAIOT HA 3aTPABKY AJIS CIEAYIOIIErO IIUKJIAa BEIKPYUHUBAHHUSL.

[TpoMBITYI0O THAPOOKUCH AIOMUHHS TIOABEPTaloT KaJbIIMHAIUU(IIPOKAJIMBAHUE TIPH
BBICOKHX TEMIIepaTypax), Moxydaercsi 0€3BOIHBIN ITTMHO3EM, HAIIPABIIAEMBIN HA AJIEKTPOIIN3.

Mato4HBIi MEeNTOYHON PacTBOP MOCTE BHIKPYUHBAHUS U TPOMBIBHBIE BOJIBI OT IPOMBIBKH
THJIPOOKHMCH AIFOMUHUS MOCTYNAIOT HA BhIIAPUBAHUE JUISI TOBBIIEHUS UX KOHLIEHTPALHH.

W3 KOHUEHTpUPOBAHHOIO MAaTOYHOTO pacTBOpa BBINAAAET HEKOTOPOE KOJIMYECTBO
KPUCTAJNTNYECKOM CO/bl, KOTOpast 0Opa3yercsi OT B3aWMOJICHCTBUS €KOT0 HaTpa ¢ MPUMECIMHU
KapOOHAaTOB B OOKCHTaX | YIVIEKUCIOTOH Bo3ayxa. CoIy OTHENSIOT OT pacTBopa H
KayCTHPUIPYIOT (00paboTka cOAbpl TalieHOW M3BECThIO, O0OpasyeTcss eaKuid HaTtp u
YTIEKUCIBIN Kanblwid). [1ynbiry, momydeHHy0 OT KayCcTH(UKAINH, CTYIIAI0T BMECTE C KPACHBIM
IIJIAMOM.

KoHneHTprpoBaHHBI MaTOYHBIN PACTBOP IMOCTYNAET B ABTOKJIABBI JIJISI BHIIIEIAYHBAHUS
HOBOM nmopuuu OOKCHUTOB.

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

- Ookcura 1,2-2,351
- Na2O (tBepmoro) 90-95kr

I[MoaroroBka 60kcUTOB (IP0oOJIEHHE)

B 3aBucMMOCTH OT MHHEpPAJOrMYECKOro cOcTaBa U (U3UKO-XMMHUYECKUX CBOMCTB
OOKCHTa MOATOTOBKA MOXKET OBITh Pa3IMYHON M BKJIIOYATh TaKHE MPOIECCH], KaK 00oramieHue,
npobiieHne (KpymHoOe U CpeHee), TOHKOE U3MeNTbUYeHHe (CyX0e U MOKPOE), CYIIKY U O0XKHT.

Onun u3 BUAOB oOorarieHusi OOKCUTOB- MOMKA MPOTOYHOW BOJOW, MJISI OTIEICHUS OT
OoKcUTa MecKa U TIUHBI. DTy ONepaluio BeIyT Ha MeCTax JOOBIYM OOKCHUTA U MPUMEHSIOT IS
TJIMHUCTBIX Pa3HOBUIHOCTEH OOKCHTA.

OObIYHO OOKCHTBI, 10OBIBa€Mble HAa pyJHHUKAaX, HE MOJBEPraioTcs 0OOTallCHUIO, Cpasy
MOCTYTIAIOT HAa TJIMHO3EMHBIE 3aBOJBL. [lepen oTrpy3koil OOKCHTOB WX CymiaT sl yAaJCHHUS
TUTPOCKONUYECKOH BIIAary, JJIs MPEeI0TBPAILEHUS CMEP3aHMsl [TPU TPAHCIIOPTUPOBKE.



[ToctynuBmmii G0kcUT 1O pasmepam KyckoB pocturaetr  40-50cMm, monBepraercs
JIPOOJICHUIO- KPYITHOE U CpEHEE.

[Tpu kpymHOM ApOOIEHUHU pa3Mepbl KyCKOB 10BOIAT 10 10-15¢m.

[Ipu cpennem npobiaeHun pazMep KyCKOB JTOBOJST 110 4CM.

KpymnHoe apoGieHne npou3BOIsT Ha MIEKOBBIX JPOOMIKaX.

Cpennee npobieHue Npou3BOAST Ha KOHYCHBIX MJIM HIEKOBBIX IPOOUIKAX.

Hdns  apoOneHus TNPUMEHSIOTCS TaKXKe MOJOTKOBBIE JIPOOMIIKH, THII JIPOOHIKA
orpezenseT TBEpAOCTb OOKCHTA.

[Tocne npobneHus GOKCUT MOCTyHaeT Ha CKJIAMA, TJIE CO3JaeTCsl ONEpaTUBHBIN 3amac Ha
20-30 cyTok.

Ilepen mnomaueil OOKCHTa Ha BBIIIEIAYMBAHUE MPOBOJUTCA pasMoOJ B IIAPOBBIX
MEJNbHHUIIAX CYXOro WJIM MOKPOro pa3mojia, paboTalomMx B 3aMKHYTOM IHKJIE C
KJIaccu(uKaTopamMu U TUAPOLUKIOHAMH.

Moxkpblit TOMOJI OOKCUTA MPUMEHSIOT HE TOIBKO /17151 y100CTBa BHIMOJIHEHHS pa3Mosia, HO
¥ JUIS OCYILECTBJICHHS HauaJIbHOM CTaJ1MK BhIENaYnBanus. Mismenpuenue senercs npu 90-95°C
(TemnepaTypa o6opoTHOro pactsopa 105-110°C). Kpynuocts nocie pasmona 95% < 0,1mm.

[TonoxutenpbHOE 3HAYEHHE MOXKET HUMETh OOXKHI, CIIOCOOCTBYIOIIMKA W3BIICUCHUS
[JIMHO3eMa MpU  BbIIIETAYUBAHUM TPYJHO BCKPHIBAEMBIX JMAcTIOPOBBIX  OOKCHUTOB,
OJTHOBPEMEHHO OOKUT CLIOCOOCTBYET pa3pyIICHUIO OPTaHUYECKUX BEIECTB, IPUCYTCTBYIONINX B
OOKCHTE U MePEXOAIINX B IFOMUHATHBIN paCTBOP MPU UX BbIIICTaYNBAHUH.

BrIme1aunBanne 00KCHTA

OcHoBHbIE peakluM NpH BbllleJayuBaHuu. Onepanus BbIIIENaYUBaHUS OOKCHTa
3aKio4yaeTcss B 00padOTKe py[abl, pacTBOpaMHU €IKOTO0 HaTpa HIM OOOPOTHBIM INEIOYHBIM
pacTBOpPOM TIpH JIaBJICHWH BbIIIe aTMochepHoro, 1yt nepeBoaa Al2O3 u3 CeIpbs B paCTBOPUMYIO
dopmy- amomunar Hatpust (NaAlQ»).

CoOCTBEHHO B3aMMOJICHCTBHME HAYMHAETCS C MOMEHTa IIEPBOTO KOHTAaKTa OOOPOTHOTO
pacTBopa u OOKcHMTa TNPU MOKPOM pa3Mojie, OJHAKO HauOONbIIas CKOPOCTh M TOJIHOTA
JIOCTUTAETCS Ha TIepe/ieNie BhIIeIaqYBaHuUSI.

XHWMH3M BBIIIEIAYMBaHNS OCHOBHBIX KOMIOHEHTOB OokcuTa (Al203, Fe20s, Si02 u TiO2)
CBOJUTCA K CIIEIYIONIEMY.

I'nmnno3zem B OokcuTe comepkutcs B (opMe THAPATOB, MPU B3aUMOJACUCTBUU C €KUM
HATPOM, TIEPEXOIUT B PACTBOP B BUIC€ MOHOAIIOMUHATA HATPHS 110 IBYM CJIETYIOIIUM PEAKIIHSIM:

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

CkopocTh B3aUMOJIEHCTBUSL TJIMHO3EMCOJAEPKAIIMX MHUHEpPAJIOB B IMEPBYIO OYepellb

3aBUCUT OT HUX MUHepanorudeckod ¢opmbel.  McciaenoBaHus TOKas3aad, 4YTO CKOPOCTb
BBIIIEJIAYUBAHUS (PACTBOPEHUE B €JJKOM IIETI0YH) PACHIOIOKEHBI B CIETYIOIIEM ITOPSIKE:

Al(OH); — AIOOH — AIOOH

THAPAPTWINTOEMUT ANACIIOP

Haumbonpmas axkTHBHOCTh TpucCymia TrHapaprwmry (ruddcury) - Al(OH)3, s

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

SiO: + 2 NaOH = Na;SiO3 + H.O



Cunukar HaTpus, B3aUMOJEHCTBYs Jajee B pPAcTBOPE C aJIOMMHATOM HaTpus, AacT
HEPACTBOPUMBIN THAPOATIOMOCUIMKAT HATPHS:

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

OTOoT Tpolecc NPUBOAUT K OYHCTKE aIIOMHMHATHBIX pacTBOpoB oT SiO2 —
00eCKpEMHUBAHUIO, HO BJ€YET K HEKOTOPHIM MOTEPSIM ILIEJIOYM U H3BJICUYEHHOTO TJIMHO3EMa B
TBepaylo (asy - kpacHeld muam. OtmeTuM 4to ans cmocoba baifepa B u3BecTHOM Mepe
XapakTEepHO COBMEIIEHHUE IPOIIECCOB BHINICIIAYNBAHKMS M OOCCKPEMHHBAHHS TMPH 00pabOTKe
OOKCUTOB PACTBOPOM E€IKOI0 HATpa.

[TonHOTa OOGECKpeMHHMBAHMS AIIOMHHATHOTO PAcTBOpa XapaKTepHU3yeTcss — KPEMHHUEBBIM
MoayJeM, otTHomeHueM o macceAl,Os3 k SiO;z B pactBope:

B= AL O3/ SiO;

UeMm BbIIIIE KPEeMHHUEBBIH MOAYJb, TEM BHINIC TOJHOTA OOCCKPEMHHMBAHHS PAacTBOpA,
00eCKpeMHUBAaHHE HAYMHACTCS B CAMOM aBTOKJIABE, HO JIOCTUTACTCs MAaKCUMAILHOTO 3HAYCHHUS
npu pa30aBIEHUU KOHIIEHTPUPOBAHHOTO AIFOMHHATHOTO PAacTBOpa U OTACIICHUU €T0 OT KPacHOTO
nIiama.

HekoTtopoe komndyecTBO KpeMHE3eMa BCE K€ OCTaeTcs B pacTBope, 3arpsizusis ero. C
noBeIIeHHeM cojaepkanus SiQ:B 6okcute Bo3pacTatoT nmotepuAl,O3; u NaOB nwiam. [lostomy
no crnocoOy baitepa mepepabarbiBatoTCsi OOKCHTHI ¢ coaep:kaHueM KpemHesema 2-5%. s
YMEHBIICHUS MOTEPh IEJIOYH B KPACHBIA IUIAM BHIIIEIAYMBAHNE TMPOBOIUTCS B TPUCYTCTBHH
u3BectH (3-5% oT Macchl O0OKCHTA), YACTh KPEMHE3eMa CBSI3bIBACTCS B ATFOMOCHITUKAT KaJIbITHS:

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

Ckopocth B3aumojeiicTBus SiO2 3aBUCUT OT MHHEpajIoruueckoi (opMbl KpeMHe3ema.
Kpemuesem B OokcuTe HaxomuTcs B (GopMe KBapia, KOJUIOMTHOW KPEMHEKHCIIOTHI(OImana),
KaOJIMHHUTA U JIP. ATFOMOCHIIUKATOB.

KBapir HaumeHee akTuBHas (opMa IIpH aTMOC(HEPHOM JIaBIICHUU HE PACTBOPSETCS CIKOM
HATpe, HAYMHAET PearkpoBaTh CO LIEIOYHBIM pacTBopoM npu 125°C.

Omnan HaoOOpPOT aKTHBHO pearupyer co WICJIOYHBIMH pacTBOpaMu ¢ 00pa3oBaHHEM
cunukata HaTpusa-NaxSiQs3, 3aTem pearupyer ¢ aJlOMUHATOM HaTpHsl, 00pa3ys HE PacTBOPUMBIN
TUIPOATIOMOCHIINKAT HATPHS:

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

Kaonuuut BcTymaer BO B3aMMOJAEHMCTBHE C AlIIOMHUHATHBIM pPacTBOPOM, cpaszy oOpasys
TUAPOATIOMOCHIINKAT HATPHUS:

Na;O - ALOs - 2 SiO: - 2 H,0

JByokuch TuTana TiO: npu BBICOKHX TeMIepaTypax B KOHIIEHTPUPOBAHHBIX IIETOYHBIX
pacTBopax, MpH OTCYTCTBUU B OOKCHTax COEAMHEHMN KalblLUs, pacTBOpPSETCA ¢ 0Opa3oBaHHEM
tutanata Hatpus (Na20-2TiO2: H20), Beimagaromero 3atemM B TBepAyk (asy, MpOMCXOIUT
noteps 1menoun. Ckopocts oOpasoBanusi(Na0:-2TiO;: H,0) Beckma Benmka, OCOOCHHO B
CpPaBHEHMHM C pacTBOPEHHEM TPYJHO BCKpBIBAEMBIX OEMHTa M JAMACIOpa, YTO HPUBOAUT K
00pa30BaHUI0 IUICHOK Ha 3€pHAaX INIMHO3EMOCOAEP)KALIMX COSAMHEHMH. [l CHMXKEHUs IOoTepb
IIEJI0YM M TpeNoTBpallleHUs] 00pa3oBaHMs IJICHOK O00eCHeunBaeTCs MPHCYTCTBUEM H3BECTH.
Bzaumopeiicteue TiO2 c¢ Ca(OH): npuBogut k obOpaszoBanuto CaTiOsz (TuTaHartacaabius),
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KOTOPBIM BBHIMIAIa€T B OCATOK M HE 00pa3yeT IUICHOK HA MOBEPXHOCTH TIIHHO3EMOCOIEPIKAIIIX
COEJIMHEHUH, MO0 PEaAKIIUHN:

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

Ckopocte W moiHOTa B3auMoxelictBus TiO2 €O IIENOYBI0 3aBHCHT OT  €ro
muHepanoruueckoir popmel.  Conepxanue TiOz B 6okcutax 1-3% mosTOMy HOTEpH LIEIOYH U
o0Opa3oBaHUE MJICHOK HE3HAUNUTEIBHEI.

Coennnenusn :keqae3a. [IpucyrcTtByer B Ookcutax B (opme cyab(UIOB - TUPHUTA
(FeS2),0xkcumoB u rupOOKCHIOB.

FeS: mnpwu BblenaunBaHuy NMepexoAuT B pacTBOP B BUJIE Cylb(puIa HATPUs, CBA3BIBAS
3TUM HEKOTOPO€ KOJUYECTBO €IKOTO HaTpa U CHUXKAETCA KayCTHUYECKOE OTHOILCHHUE.
Vxyamaercs oTcraMBaHWe KpacHoro unuiama. I[IMpuT mpu B3aUMOIECUCTBUM CO IIEIOYBIO
o0Opa3yeT coelMHEeHNE TUAPOKCUTHOGEppaTa HATPHS:

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

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

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

B pesynbpraTe BhImenaunBaHUsS OOKCHUTOB 1O cmocoOy baitepa mosywaeTrcsi pacTBop
MOHOATIOMUHATA HATPHs, 3arps3HEHHBI HEOOJBIIUM KOJIHMYECTBOM MPHUMECEH- COCTMHEHUS
KpemHus, hocdopa, Xxpoma, BaHaIMs, TaJUTHsI, CEPbl U OpraHU4YecKUMH BerlecTBaMu. OCHOBHYIO
Maccy TBEPJOTO OCTaTKa- KPaCHOTO IjlaMa COCTaBIsIET OKHUCH JKee3a U TUAPOATIOMOCUIIUKAT
HaTpUS.

Bausinue pa3anyHbIX GaKTOPOB HA BbileJIaUYnBaHHe 00KCUTOB

VYcnoBusi BhIlIENTaYMBAaHUS OOKCHMTAa B aBTOKJIABaX BIMAIOT HA TIOJHOTY W3BJICUYCHHS
TJIMHO3€Ma, a TaKXKe Ha CKOPOCTh Mepexoa IIMHO3eMa B pacTBOp. B kaxmom cirydae HaxonaTcs
OTIBITHBIM TTyTEM.

HaubGonee Baxubie ycnoBust ((pakTopbl) BIHSIONIME HAa CKOPOCTh U CTENEHb
BBINICJIAYNBAHMS] TTIMHO3EMA:

MPOJOHKUTEIHFHOCTD BhIIIETaYUBAHUS

KOHIICHTpAIUs MIEJIOYHOTO pacTBOpa

KayCTHUECKHE OTHOIICHUS O0OPOTHOTO U alFOMHMHATHOTO PACTBOPOB
JaBlieHue (TemMrepaTrypa) BHyTpH aBTOKJIABA.

TOHHHA MTOMOJIa

T00aBKH H3BECTH

CKOPOCTh MEePEMEIIMBAHUS MYJIBITHI

Nk W=

TexHoJ0rus BblleJa9MBaHUS

[Ipornecc BhImenaynBanus OOKCUTOB B criocoOe baiiepa mpou3BOIUTCS B aBTOKJIABHBIX
Oatapesix. CoBpeMeHHasi OaTapest — 3TO HEMPEPHIBHO JCHCTBYIONIAs YCTAaHOBKA, COCTOUT M3
TPEeX OCHOBHBIX I'PYIIIL:

— TO/IOTpEeBATEIIH;

- aBTOKJIABBI,

- cemaparopsl (CaMOUCTIapUTEIN) TIapa.

B npou3BoicTBE HCIIONB3YIOTCS JIBA THIIA ABTOKJIABOB:

- C HarpEBOM OCTPBIM TTAPOM;

- INIyXUM HarpeBOM U NIEPEMEIIUBAHHEM.



ABTOKJIaB € HArpeBOM OCTPBIM HapoM (puc. 2) mpeacTaBiseT coOON KIeTaHblid WiIn
CBapHOM MMWIMHAP OOJIBIION MEXaHUYECKON MPOYHOCTH, YCTAaHOBJICHHBII BEPTUKAIBHO.
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PucyHok 2 - ABTOKJIaB ¢ HarpeBOM ITYJIbIIBI OCTPHIM TTAPOM:
1- IMIMHAPUYECKUH COCYyI; 2- Jambl; 3- COIUIO; 4- pasrpy3ouHas TpyOa; 5- 3arpy3ouHas TpyOa; 6-
PEMOHTHBIN JIOK.

ABTOKJaB HMeeT cdepuueckoe BepxHee M HIKHee AHMIe. B BepxHem [HuIIE
pacToI0KEHbl OTBEPCTHS ISl TTO1a4l OOKCUTOBOM MyJbIbI, MAaHOMETP U MPEIOXPAHUTEIbHBIN
knanad. Yepe3 BepxHee MHHINE MPOIMYIIEHAa BepTUKaJdbHas TpyOa, HE MOXOAsMIas 10 HHU3a
aBTOKJIaBa, 4epe3 KOTOPYIO BBIJABIMBAIOT IIyJIbIly B CICAYIOIIMM aBTOKJIAB. Y TIPEIOIIUX
aBTOKJIAaBOB HIDKHEE THHINE OKAHYMBAETCS MATpyOKOM, Yepe3 KOTOPBIH MOAAeTCsl OCTPhIA map.
Hapyxnass dacTe mOKpbITa Terutom3oismuen. Jliast Oe3omacHoil paboThl aBTOKJIaBa 3amac
IPOYHOCTH JIJISl CTAIA IPUHUMAETCS IPUMEPHO 7, A7st paboTh! ipH naBieHuu 20-50aTm.

[IpenmyniecTBa JTaHHOTO aBTOKJIaBa- MPOCTOTa KOHCTPYKIMU U OOCTYKUBAHUSI.

Henocratku: mm3kuii Tepmudeckuii KIIJ[ Oarapeidt m3-3a AByX CTyIleHeW cemapaiuu,
pa30aBiieHHe MYJIbIBI KOHIEHCATOM TPEIOIIETo mapa.



ABTOKJIaBbI € IIyXHM HArpeBoM H INepeMeminBaHueM. [lo BHEHmIHEMYy BUIY 3TOT
aBTOKJIaB (puc.3) mpencTaBiseT co00i aBTOKIAB C HAarpeBOM OCTPhIM mapom. OTIW4Yue B TOM,
YTO BHYTPHU aBTOKJIaBa YCTAHABIIMBAIOTCS HarpeBareibHbIC TPYyObll, B KOTOphIE MMOAAETCS Map.
Brigensromieecs mpu KOHACHCALMK Tapa TEIJI0 4Yepe3 CTEHKU TPYOKH MepenaeTcs IyJblie.
Kongencar u3 tpyOOK HENpEephIBHO BHIBOJUTCS B cemaparop. s mepememnBaHus MyJIbIIbI
BHYTPU AaBTOKJIABa YCTAHABIMBACTCS MEXaHMUYecKas Melanka2. 3arpy3ka OCYILIECTBISETCS
yepe3 IUTyLep3, YCTAaHOBICHHbIM B BepxHed cdepuueckoid YacTH. BhIrpy3ka IMynbIibl
OCYIIECTBIISIETCA Yepe3 MTylep4 YCTaHOBJICHHBIN B HIDKHEH HMIWHIApHYecKkoi yactu. [lapoBoit
IITyIepS YCTaHOBJIEH B BepxHel cdepuueckoir dactu. Iltynmep6 mans KoHmeHcara
YCTaHABIIMBAETCS HIDKHEHW CPepruecKOoi YaCTH aBTOKJIaBa.
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PI/ICYHOK 3 - ABTOKJIaB C [IIYXUM HAarp€BOM IIYJIbIIbI U IICPEMCIINBAHUEM

1-HarpeBatenbHble TPyOKH; 2- MeXaHMUYEeCKas MeEIIajKa; 3- 3arpy304HbIH IITyLEep MyJblbl;, 4-
pa3rpy304HbIi WITYLEp MyJIbIbL; 5- MApOBOM IITYIEP; 6- MITyLEp KOHIAEHCAaTa

[TpoMbInIIeHHBIE aBTOKJIABBI OBIBAIOT PA3THMYHBIX Pa3MEPOB:
- pabouwnii o6semM  20-70M°

- BbICcOTa Kopmyca 5,4-15,2m

- HapykHbI nuametpl,6-3,0m

- TOJIIIMHA CTeHKH 16-32MM

Ilooozpesamenu. 1llupoxoe NUpUMEHEHHE TMONYYWIH TpyOudaThie (KOXKYyXOTpYOHBIE)
nojorpesaTenu ¢ IviaBatomiei ronokoil(Puc.4). CranpHoil kopmycl 3akpbIT cBEpXy U CHU3Y
KpBIIIKaMU2, My4OK TPyO 3aKperyieH BHYTPH KOXKyXa B TpyOHbIX pemeTkax3. OnHa pemieTka
KECTKO CKpEIJIEHA C KOXKYyXOM, Apyras MOXET CBOOOJHO MEpPEMELIAThCsl, YTO MpeaynpexaacT
nedopmaruio TpyOOK MpU HarpeBaHUW W obJierdaer pa30opKy M YMCTKy ammapara. CBoOogHOE
MIPOCTPAHCTBO MEXKIY BEPXHEH TPyOHOM PEIIeTKOW M KPBIMIKOW pa3/IesieHO MEepPEeropoikoii4 Ha
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JIBE€ 4acTH, IIO3TOMY IyJjblla Ji€JIaeT B IOJOTPEBATENE JIBa XOJa- CHayajga OHa OIyCKaeTcs IO
TpyOKaM moporpeBartess, 3aTeM MoaHuMaercsa. ['peromuii (cemaparopHbId) Hap MOJAeTcs B
MEXTpyOHOE MPOCTPAHCTBO, IJI€ KOHAECHCUPYACH, OTAET TEIUIO MyJIbIlEe Yepe3 CTEHKH TPyOOK.
Tennoo6MeHHUKHN C MOBEPXHOCTBIO HArpeBa 38M? UMEIOT CIeLYyIOIUe Pa3sMephL:

- nuameTp Koxxyxa 600Mm
- KOJIMYECTBO TPYOOK 56 auameTpom 32 MM U JUIMHOU 6,9M
- ckopocTh myJbib 1,0-1,5M/cex

$—g—~—7
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Pucynok 4 - TpyOuartslii nogorpeBarens: 1 - KOpIyc; 2- KPbIIKY; 3- TpYOHbIEC peleTky; 4-
IIeperopoIKa

Cenapamopbt (camoucnapumenu) (puc.5) TPUMEHSIOTCS B aBTOKJIABHBIX OaTapesix BCeX
THUIIOB JUIS pELIEHUs JBYX 3a/a4:

- CHIDKCHHE TeMIIEPATYPhI MYJIbIBI JO 3HAYCHUHN HIKE TEMIIEPATyPhl KUTICHUS;

- OTJEJICHUS Iapa CAMOUCIIAPEHUS.

B Garapesix ¢ aBTOKJIaBaMH ¢ HarpeBOM OCTPBIM IapoM IpeayCMaTpUBACTCS Cemaparus
JBYX CTyIICHEM.

Cemnaparop nepBoi cTyneHu umeet Gopmy U pa3Mepsl aBTokiIaBa. [lynbma oxnaxmaercs
o 180°C, a MOJIYYEHHBIM TIap C JaBJICHHEM 6aTM HCIOJIB3YyeTCS B TEIUIOOOMEHHHMKAX IS
HarpeBa MyJIbIIb.

Cemaparop BTOpPOW CTYNEHH 110 CBOEH (hopMe MpeACTaBISET aBTOKJIAB MEHBIIHNX
pasMepoB. Bo BTopoM camoucnaputese myibmna oxaaxaaercs no 105-108°C, a momyuenusrii
nap MCHOJb3YyEeTCs ISl HarpeBa BOJIbI, HYIIEH HA IPOMBIBKY IIaMa.

Ha Bcex cemapatopax mocepeArHE WIMHIPUYECKONW YacTH TMpUBapeHa Tpyoda, Mo
KOTOpOM moctynaet mynisna. [lynasna BellTyckaeTcs: yepe3 HUKHEE JHUILE, a Iap MpOXOs depes
OTOOMHYI0O METAJUTMUECKYI0 CETKYy, OTOMpaeTcsi MO MaponpoOBOAY, MOJCOCAMHEHHOMY K
BepxHemy AHUINY. B pe3ynprare pe3koro cHwkeHus nasieHus (¢ 30atM mo 6atm) mysbhna B
CaMOWMCIIapUTelie BCKUIAET C BRITECHEHHEM OOJIBIIIOT0 KOJTMYECTBA Mapa.

11
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Pucynok 5 - Camoucnapurens

OkoHuaTeIbHOE CHUXKCHUE JaBJICHHUS aBTOKJIABHOM TMYJBIBI [0 aTMOC(HEpPHOTO

OCYLIECTBIIsIETCS B 0akoBOW ammaparype, IZie MHyJblly pa30aBisiOT NPOMBIBHBIMU BOJAMH,

OOKCHUTOB MIPUMEHSIOTCS
COCTOSIIIIE W3  allapaToB

IMMOJIY4YCHHBIMHU OT IMPOMBIBKH KpaCHOI'O IljiaMa.
B IMPOMBIINIJICHHOCTH JJIA BhIIICTIaYBaHUA

ABTOMATHU3UPOBAHHBIC 6aTapeH HETIPEPBIBHOI'O ﬂeﬁCTBHH,

paboTaronux B nocieaoBaTenbHol nenu (Puc.6):
-Hacoca JUIsl HarHeTaHus B CHCTEMY CHIPOM OOKCHUTOBOM MyJbIbI, MOCTyNAlOMmEeH U3

H1apOBbIX MCJIBHUIL,
- moforpeBaresneil 60KCUTOBOH MyJIbIIbI 2;

- OaTapeli CoOeIMHEHHBIX MOCJIE10BAaTEIbHO aBTOKJIABOB 1;
- CHUCTEMBI cemapaTtopoB (UcHapuTeneil) A OTIAeNeHHS Iapa OT BBIFPYyXKaeMon

ABTOKJIAaBHOM ITYJIBIIBI3;
- MEIIaNKa JJIs MyJIbIb 4.

12
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Pucynok 6 - Cxema pacroyioyKeHHs alnapaToB MPY HEMPEPHIBHOM BbIIICIauNBAHUH
OOKCHUTOB

BrinenaunBanue OOOPOTHBIMHM  IIEJIOYHBIMM PAacTBOpaMM JAMACIOPO - OEMHUTHBIX
OOKCMTOB B HEMpPEpBLIBHO jeiicTBylomeil Gatapee aBTOKIaBoB BeayT mpu 205-225°C, uro
COOTBETCTBYET AaBiieHHIO mapa 25-30atm. [lox 3TuM naBieHueM OOKCHTOBYIO MYJIBITY MOJAIOT B
yCTaHOBKY HacocaMu. Ilynbra cHayana mocTymaeT B MOJOTPeBaTeNd (ABYXXOI0BbIE TpyOUaThie
TETUIOOOMEHHUKH ), COSJTMHEHHBIE TIOCIIEIOBATEILHO B OaTapero.

Uro0bl MNpeaoTBpPaTUTh BBIIEICHHE THUIPOATIOMOCHUIMKATAa HATpHUsl Ha TPEIOIIUX
IIOBEPXHOCTAX TEIUNIOOOMEHHUKOB, IyJIBITY NPEIBAPUTENBHO BBIACPKUBAIOT B MeEIIaiKe Npu9S-
100°C. Jlns HarpeBa MynbIIbl B HATPEBATENIAX MCIIONB3yeTCs CeNapaTOpHBINA map, TeMIepaTypa
napa 165°C (naBneHue 6aTM),uTo MO3BOJIAET HarpeBaTh myibny 10140-150°C, momorpesatsh
NyJbIly BbIIE STONH TeMIepaTypbl HeleaecooOpa3Ho, T.K Ha TPEroIIUX IOBEPXHOCTIX
OTKJIaJBIBAECTCA OCAJOK AJIOMOTUTAHOKAJIBLUEBBIX COEAMHEHUH, coaepkamux Takke Fe20s.
OkoHYaTenbHBIH HArpeB MyJblbl 1O TEMIIEPATypbl BBIIIEIAYUBAHUSA, MPOUCXOJUT OCTPHIM
mapom, Mo/IaBacMbIM B TIEPBBIC JIBa aBTOKJIaBa OaTapew, moxa aasieHueM 25-30atm. Tpebyemoe
npeObIBaHKE ITyJIbIIBI B aBTOKJIABaX JJIi MAaKCUMaJIbHOIO M3BJICUYEHUS TJIMHO3EMA COCTABIIAET 2-
2,54, 00byHO 9TO0 10 aBTOKJIIABOB, JBa TEPBBIX SBISIOTCS «TPEIOMIMMU», OCTAIbHBIC
«peakioHHbIMUY. [1o Mepe nmepemeleHus MmyJiblibl 10 aBTOKJIaBaM TeMIleparypa najaeT Ha 15-
20°C. U3 mocneqHero aBTOKJIaBa IO PasTPy304HOIl TpyOe BBITECHSETCS B CaMOWCIApHTENb
(cemapatop mapa).
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B Tabnuue Huke MpUBEJCH MPUMEPHBI COCTAaB M CBOMCTBa OOKCHTOBOM MYJBIBI 10 U

IIOCJIC BhIIICIAYMBaHUA.

Tabnuna
Iyabna, Iyabna,
CpoiicTBa U cocTaB MOCTYyNAauas B | BbIXOASIIIAS U3
aBTOKJIABHYIO 0aTapero caMoucCHapuTes
ITn0THOCTB, T/cM’ 1,62 1,55
OTHOIICHHE X:T 3:1 9:1
OlIIIeTOYHOTO pacTBoOpa 3,7-3.8 T
Ol aTFOMHHATHOTO PacTBOPA o 1,7-1,8
Na,Oyl11e109H0r0 pacTBopa, I/ 300-310 —
AL O3 11en04HOro pacTBopa, I/1 110-130 —
Na,O,amoMHHATHOTO PacTBOpA, I/ — 190-200
Al O3 aTIOMHHATHOTO pacTBOpA, T/ — 160-170

N3Bneuenune ramHozema u3 OOKCHUTA MPU BbIIETAYMBAHUKM COCTAaBISIET OKOIo 85%, mpu
3TOM, YeM MeHee OOKCHUT 3arps3HEeH KpeMHe3eMoM (Ooibllle ero KpeMHHEBBIM MOMYIb), TeM
BbIIIIE€ U3BJICYCHHE U HA00OPOT.

[Tpon3BOAUTENBHOCTS ABTOKJIABHOW Oaraped MO IyJbIE MOXHO OIpPENeIUTh II0

dbopmye:

Q= -V/)-v-n

Q — MpoOM3BOAUTENBHOCTD, T/4ac

N — YUCIIO aBTOKJIAaBOB B OaTapee, T

V —pabouniioObeM KaxJa0ro aBTOKJIaBa, M

t — BpeMsIprOBIBaHUS ITyJIBITBI B aBTOKJIABAX, Yac

Y — IIOTHOCTH ITYJIBIBI 3aTPYKaeMOii B IEPBbI aBTOKIIAB, I/CM>

1N — K03hOUIMEHT KCIIOIB30BaHMs aBTOKJIIABHOW OaTapeil (OTHOIICHHE Yucia padounx
4acoB B roJly K 00LIeMy YHCITy YacOB B TO1Y)

3

Pa30aBjienne aBTOKJIABHOM MYyJbIIbI U OTACJICHUE AJTIOMHUHATHOI'O pacTBopa oT
KpacHOro mJjamMa

ABTOKJIaBHYIO IIyJIBILy, pasrpy’kaeMyr0 M3 CaMOHUCIIApUTENs, HANpaBJIAIOT Ha
pa3baBieHuUe.
Lens »TOM omnepanuu — CHW)KEHHE KOHLEHTpAlMM aJIOMHUHATHOIO pacTBOpa H
yBenuuenue otHomeHus JK : T B mynene. [IpousBoanutes 3To € LEIbIO:
- o0ecrieunTh B  JaJbHEHIIEM 5pPEKTUBHOCTh TIpoLecca  Pa3IOKECHHUS

(BBIKpYUMBaHHA) aJIFOMMHATHOTO pACTBOPA C BBIJCICHUEM T'HJIPOOKUCH AJIFOMUHUS;

- Oostee TIIy00KO 00ECKPEMHHUTD AIIOMUHATHBIN pacTBOP;

- 001eTYNTh OTCTaWBaHUE (CTYIIIEHUE) KPACHOTO IIJIaMa;

- YMEHBIIUTh HW3HOC (PHUIBTPOBATBHBIX IOJOTEH TIOJ BIUSHHEM AJTFOMHHATHOTO
pacTBOpa BO BPeMs €r0 OCBETIICHHS.
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[Tponecc oOeckpeMHUBAHUS ATFOMHUHATHOTO PacTBOpa MPOTEKAET MPH BHIIICIAYNBAHIH,
paz0aBiIeHUH aBTOKJIABHOM ITyJIBITBI U CTYIICHUH KPACHOTO MIIaMa.

[Tocne BbImEenaunBanus B aBTOKJIaBe KpemMHeBoe oTHomeHne (f= ALOs; / SiO2)
aIIOMUHATHOrO pacTBopa coctanisieT ~180. IIpu pazbaBieHnn aBTOKIaBHON ITyJIbIIBI KDEMHEBOE
OoTHoOIIeHUEe mnoBbimaercss 10 < 300. DTO MNPOUCXOAUT B CWIY TOrO, YTO C TOHUKEHUEM
KOHIICHTpAllMU aJlOMUHATHOTO pacTBOpa, pPACTBOPUMOCTh B HEM aJIOMOCHJIMKATa HaTpus
(Na20 - AlLO3 - 2 SiO3) ymeHbIaeTcs.

Ha mpaktuke mocne BbllienaunBaHus OOKCHTOB MONY4YaeTCsl allFOMUHATHBIM pPacTBOp ¢
conepxanueM 110 200-250r/n AlO3 u ¢ HU3KUM KpEeMHHEBBIM OTHOIeHHeM. [Ipu pa3zbaBneHnn
TaKUX aJFOMHHATHBIX PAaCTBOPOB MPOUCXOJHUT MEPECHINIEHHE WX ATIOMOCHIKATOM HATpPWS,
U30BITOK KOTOPOTO (ITPOTUB PABHOBECHOTO) BHITIAAACT B TBEPAYIO (ha3y (KpacHBIH MuTaMm).

[Ipu pa30aBieHWM aTIOMUHATHOTO PACTBOpA TOHIDKAETCS €0 BSI3KOCTh, OOJIerdaercs
ocenanue yactull miama. CKopocTh OCeIaHUs TBEPAbIX YaCTHUIl MOXKHO BBIPA3UTh ypaBHEHUEM
Crokca:

Wo=1/18 - d*- (y1-y2) - 1/p

Wo — CKOpOCTh OCEIaHHS YaCTHIIBI, M/CEK
d — qmamMeTp yacTulbl, M

Y1- IIOTHOCTh YACTHUILIBI, KI/M>

Y2- TWIOTHOCTH CPEJbl, KI/M>

1L — KO3 (UIHEHT BSI3KOCTH CPEJIbl, KI' /M

W3 ypaBHEeHus BHMJHO, NMpH pPa30aBICHUU IyJbIbl OyleT YCKOPATbCA  OTCTAaUBaHME
YacTUI[ KPaCHOI'O IIIJIaMa: BCIEICTBHE CHIDKEHUS BSI3KOCTU aJIFOMUHATHOTO pacTBopa (1 ) U U3-3a
YMEHBUICHHUS €r0 MJI0THOCTH.

ABTOKJIaBHYIO TyJbIly pa30aBiIsiOT B YaHaX C MeEIIAJIKaMM, KyAa HalpaBisioT
IPOMBIBHBIE BOJBI OT MPOMBIBKH KpacHOro nuiaMa. O0beM IyJNbIlbl yBETUYMBACTCS B JIBA Pasa,
MJIOTHOCTH Pa30aBIEHHOMN MYJIbThI 1,28r/em® , K:T=19.5: 1.

OTtneneHue alfOMMHATHOTO PacTBOpa OT KPACHOTO IIjlJaMa U IPOMBIBKY KPacHOTO LulaMa
IPOBOJAT B CUCTEME JICHCTBYIOIIMX CTYyCTUTENEH (IIpoMBbIBaTeNel), NTPUMEHSIOT OAHOKAMEPHBIE
(omHO sipycHBIE) pHUC. 7 1 MHOTOKaMEpHBIE (MHOTOSIPYCHBIC) CTYCTUTEIH.

[Ipu crymeHun KpacHOro 1uIaMa HOoJIEPKUBACTCS PEKUM:

- Temneparypa myabist 90-100°C;
- cozlepKaHKe TBEPBbIX YaCTHUIl B CITUBE (QITIOMUHATHBIN pacTBop) He 6osee 1r/mn
- otHomenue K : T B mmame 3,5 : 1.

[IponomxurensHoe BpeMsi AJis OTIEIEHHUS KPAacHOro LUIaMa MPOMBIBKUA MPUMEHSIIHNChH
MHOrosipycHble (3-Xx U 5-TH) crycrureny, napamieabHoro aelctBus. CUUTanoOCh,yTO IO
CPaBHEHHIO C OJTHOSIPYCHBIMU OHU MMEIOT IIPEUMYLIECTBA!

- YMEHBIIAETCS PACXO/ XKeJe3a Ha COOPYKEHUS;

- COKpalIaeTcs MIoLa b OTACICHHS CIYIIEHUS U IPOMBIBKH.
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Pucynok 7 - OgHOSPYCHBIN CTYCTUTENH C IIEHTPAIBHBIM ITPHBOJIOM:
1 - MexaHu3M BpalleHus; 2- TpabnuHbl; 3- 3arpy304HbIil cTakaH; 4- Ball; 5- MUTAIOLIUE TPYOBI.

MHoroneTHue HCHBITAHUS TOKA3ald, YTO B OJHOSPYCHBIX CTYCTUTENSAX OOJBIIOTO
nuamerpa  (Oomee30M) MO CpaBHEHHIO C MHOTOSPYCHBIMU JIOCTUTaeTcsi Oosee rirybokoe
VIUIOTHEHHE NIIaMa W TOCIeAyIolasi Jydinas OTMBbIBKA, OHH OoJiee MPOCTHI U YIOOHBI B
00CcITy )KBaHUH.

Jnist yCKOpEeHHsI CTYIIEHHs] KPAaCHOTO IIJIaMa B IYJIBITY JO0ABIISIOT KOATYISIHT (Kpaxmait,
pXKaHasi MyKa), HPUCYTCTBHE KOAryJsIHTa YCKOPSIET OCAaXKIEHHE IlaMa M YMEHbIIAETCS
COJICpKAHNUE TBEPIBIX YaCTHIl B ClIMBE. D(P(HEKTUBHBIM CPEICTBOM JUIsI YCKOPSHHS OCAKICHHUS
KpacHOTO TNUlaMa TpPU €ro CryImEHHH SBISIOTCS CHHTETHYECKHE BBICOKOIIOJIIMMEPHBIC
(bJIOKYTSHTBI — cenapaH U MOJUAKPUIAMU/.

KoarynsHTsl 1 QIIOKYISHTHI HAPYMIAIOT YCTOHYMBOCTH B3BECH YACTHIl KPACHOTO IIIaMa
B QAJTFOMUHATHOM PacTBOpE.
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KoarynasHTsl BCIEICTBUU CHATHS C YacTHUL] OJHOMMEHHOrO (IIOJIOKHUTEIBHOIO) 3apsja,
YTO CIIOCOOCTBYET UX CIIMIIAHUIO U 00Pa30BaHUIO KPYIHBIX JIETKO OTCTaMBAIOIIUX XJIOTIHEB.

OMOKYISHTEl  aIcCOPOUPYSACH Ha TOBEPXHOCTH TBEPHABIX YACTHUI] CO3MAIOT YCIOBHUS IS
BO3HUKHOBEHUS CUJI CLIEIUIEHHS MEX/1y YacCTULIaMHU 1 00pa3oBaHus 00see KPyIHbIX YaCTHII.

B psape ciiydaeB yckopseT OTCTaMBaHUE KpPacHOrO IUIamMa OOXHUI OOKCHUTOB WIIH
BBHINIC/IAYMBAHNE TIPU TIOBBIMICHHOW Temreparype (JaBieHHH), OCOOCHHO /isi OOKCHTOB B
KOTOPbIX OKHCh JKeje3a HaXOIUTCs B THUApPAaTHBIX (GOpMax U KOTOpble NPH  BBICOKUX
TeMIepaTypax 00KHUra WM BbILIEIAYMBAHUS IEPEXOJAT B OE3BOIHYIO, JIETKO OTCTaHBAIOILYIOCS
dopmy okmcu xene3a- reMatut o= Fe;O3 .

AJIOMMHATHBIH PacTBOpP, CIHMBAIOIIMICS M3 CTycTUTeNnel, (QpUIbTPYIOT IS yAaJCHHUS
YBJIEUEHHBIX YacTUIl KPAaCHOTO IjlaMa Ha (UIbTP-Ipeccax, MOCIE YEro OCBETJIEHHBIM pacTBOp
HaNpaBlAIOT Ha pasnoxeHue. OCBETIEHHBIH alIOMUHATHBIM pacTBOp HMMEET ClEAYIoIne
XapaKTePUCTHUKU:

- o = 1,5-1,7

- 120- 150r/n ALLO3

- KpeMHeBOe oTHoleHue He Huke 250-300.

[IImaM, BBITPYKaeMBbIi U3 KOHYCOB CTyCTHTEJIEH, IIPOMBIBAIOT BOJOM B CEpUU KACKaIHO
PacIoJI0KEHHBIX npoMbiBaTeneld. [l  TpPOMBIBKM  HCIOJIB3YIOTCS  OJHOSIPYCHBIE U
MHOTOSIDYCHBIE amnmaparei(crycTutenu). M3 mociemaHero mpoMbIBaTessl mnuiaM (QUIBTPYeTCs,
OTGUIBTPOBAHHBIA NUIAM HUAET B OTBaJl. [IpoMBIBHBIE BOABI W3 MEPBOTO MPOMBIBATEIS
HOCTYMNAIOT B COOPHUK U CITy’KaT JUlsl pa30aBiIeHUs aBTOKJIABHON ITyJIbIIbI.

ITpu npombiBKe KpacHoro nutama otHomenue X : T cocrasmsier 3,7 : 1, onepanuio BeayT
pu95°C.

Cpennuil BbIxoa kpacHoro mnumiama cocrasiser 0,54t Ha 1T G6okcuta, morepu NaxO B
nuame 22kr/T 6okcuTa.

Pa3nokeHne aTIOMHHATHOI0 PACTBOPA BHIKPYYMBaHUEM(1eKOMIIO3ULINS)

OcBernennbii  amomuHatHbld  pactBop  (NaAl(OH)s) wumeer  ciemyromue
XapaKTEPUCTUKU:

- o = 1,5-1,7;

- Al,03120-150r/;

- KpeMmHeBoe oTHomeHue He Hike 250-300;

- Temmeparypa pactBopa nopszaka 50-60°C.

[lonBepraroT pasioKEeHHIO C BBLIECIECHHEM B OCAJOK KPHUCTAUIMYECKOM THUAPOOKHCH
aTIOMUHMS. [ 3TOr0  pacTBOp JIMTENbHOE BpEMsl MEPEMEIIMBAIOT C 3apaHee BBEICHHOMU
3aTPaBKOM CBEXEOCAKJACHHONW THUIPOOKHWCH aTOMUHHUA. Takoe pasiiokKeHHWE Ha3bIBAIOT
BBIKPYUYMBAHUEM WJIU IEKOMIIO3UIIUEH.

Pa3noxxeHne aatOMUHATHOTO PaCTBOPA BHI3bIBACTCS 3aTPABKOM M CBOJUTCS B OCHOBHOM K
pOCTY KPHUCTAJUIOB 3aTPAaBOYHON THIPOOKUCH amroMuHHSA. Hapsimy ¢ sTum oOpa3yercs HOBBIC
LHEHTPbl KPUCTAUIM3ALMK, HMCTOYHUKAMH KOTOPBIX CIyXaT pacTyllue KpPUCTAJIbl CcamMou
3aTPaBKU, OT KOTOPBIX MPHU NEPEMEIINBAHUU C ATIOMUHATHBIM PACTBOPOM OTACIISIIOTCS MEJKHE
YaCTHIIBI, KOTOPBIE B CBOIO OUEpeb TAKXKE PACTYT B CPe/ie aJlOMUHATHOIO PacTBOpa.

CxeMaTuyecku pasyioKeHUE AIFOMUHATHOTO PAaCTBOPA MOKHO BBIPa3UTh PEAKIIUEH:

NaAl(OH)s + nAl(OH); < (n +1) AI(OH); + Na OH
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Jlis mpoTekaHus peaklu ClieBa Ha MPaBO, COCTAB pa3jaraéMoro pacTBOpa IOJKEH
HAXOMUTHCA B JIeBoit 06mactu cuctembl ALOs3 - Na2O — H20 npu 30°C.

OcHOBHBIE MOKAa3aTeJIN BBIKPYYUBaHUSA:

Bobixon rimmHo3emMa npu pa3inokKeHUH ATFOMUHATHOTO PACTBOpA HA3bIBAETCS MPOIICHTHOE
OTHOIIICHHE TJWHO3EMa BBIJCIUBIICTOCS B OCAJOK, K TIWHO3EMY, COJEp)KaIleMycs B
pasziaraeMoM aJIOMHUHATHOM pacTBOpe. MOXKHO pacCYUTaTh CIIOCOOAMHU:

1. [To u3MeHEeHHIO0 KOHIICHTPALUI pacTBOpa

Nr=(Ci1-C2): Cir 100%=(1- C1/ C2) - 100%

1r — BBIXOJ IVINHO3eMa, %o
C1 — KOHIIEHTpanus TIIMHO3EMA B HCXOAHOM aJTIOMHHATHOM PacTBOpE, I/JT
C:2- KOHLIEHTpAIMs [NIMHO3EMa B IIEJI0YHOM PacTBOPE MOCIE Pa3JIOKEHUs, /11

2. ITo u3amenenuro KayCTHYCCKOI'0 OTHOUICHUA

Nr=(1- a1/ 02) -100%
01 — KayCTMYECKOE OTHOLIEHUE HCXOIHOTO AIFOMUHATHOTO PacTBOpa
02 — KAyCTMYECKOE OTHOILEHUE IIEJI0YHOTO PacTBOpaA MOCIIE BHIKPYUNUBAHUS

I'panyjsomerpuyeckuii  cocTaB  T'HAPOKCHAA  AJIOMHHHMA-OT  HErO0  3aBHCUT
I'PaHyJIOMETPUYECKUH COCTaB KOHEYHOTO MNpOAyKTa- riMHo3ema. [IpeoGnamaromas paxius
(>70-80%) --50+100mKM™.

VieabHast NPOM3BOAUTEILHOCTD IeKOMII03epa uid cbeMm AL O3 ¢ 1m3
Q=24 Cr )/ t=[24- Cy* (02- a1)]: (02° t)

I'me Q — ynenpHas NPOU3BOJAUTEIBHOCTH JeKkoMmo3zepa win cbeM AlLOs3 ¢ M,
KI/M>-CyTKH
1r — BBIXOJI [VIMHO3EMA IIPU BBIKPYYUBAaHUU, Yo
t — IPOIOKUTENIBHOCTD BHIKPYUUBAHUSA, U
Ha Hpouecc BBIprT-II/IBaHI/ISI BIIUAKOT pHI[ q)aKTOpOB, KOTOpBIe JOJDKHBI COYETATHBCA TaKUM
06p330M, I'ITO6I>I BbBIXOJ TJIMHO3€EMa 6LIJ'I BO3MO>XHO 6OJ'I€C BBICOKHMM  IIpH MUHHUMAaJIbHOMN
IIPOAOJIKUTECIIbHOCTHU BBIKpYYHBaHUA, BBICOKOC Ka4eCTBO ImoJry4yaeMoro ruapara, HanIy4dlIemM
HCIIOJIb30BAHWU alIapaTyphbl.
@DaxTopHkl, OKA3bIBAIOIINE BIUSHNE HA BHIKPYUYUBAHHUE ATIOMUHATHBIX PACTBOPOB:
- KayCTUYECKHUE OTHOIICHHUS HCXOJHOTO M KOHEYHOTO AJIOMHHATHOTO pacTBoOpa (k=
NayO./ ALO3);
- KOHIICHTPAIMS aJIFOMUHATHOTO PacTBOPA;
- TeMIIepaTypHbIE PEKUM MpoIlecca;
- KOJIMYECTBO M KaueCTBO 3aTPABKH;
- XapakTep nepeMenInBaHus;
- HAJINYWE TIpUMeEced B aJJIOMUHATHOM DPacTBOPE.
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Bansinne kaycTH4eCKOro OTHOIICHUSA

KaycTtuyeckoe OTHOLIEHHE aQJIIOMUHATHOTO pacTBOPA(0i)BIUSET Ha BCE IOKA3aTeNH
npouecca. CHIKEHUE 01 BEETK:

- YBEJIMYEHUIO CKOPOCTH BBIKPYUMBAHHUS;

- YBEJIMUYEHUIO BBIXOAY TIJIMHO3EMA;

- YBEJIMYEHUIO IPOU3BOIUTEIBHOCTH JEKOMIIO3€POB;

- YBEJIMYCHHUIO MENIKUX (PpaKkIuii THAPOOKCHIA.

IlooToMy cHMXEHHME 01 JJIs1 YCKOPEHHs pa3jloXKeHus 0e3 yMEHbIIEHHsS] KPYIHOCTH
THJIpaTa HeOOXOIUMO POU3BOJUTD C TIOBBILICHUEM TEMIIEPATYPHI.

Ha npakTuke kayCTHU€CKOE OTHOLIEHNE NCXOAHBIX aTIOMMHATHBIX PACTBOPOB JIEpKaT B
npenenax 1,6-1,8. u 3a Bpems pa3noxeHHs allOMUHAaTHOIO pacTBopa MoBelmaercs 10 3,8-3,9,
JalIbHEHIIee MOBBIIIEHUE 02 BEAETK:

-CHMKEHUIO ITPOU3BOUTEIILHOCTUINKOMIIO3EPA;

- YBEJIMYEHUIO IPOIOJIKUTEIBHOCTH BBIKPYUUBaHMUS;

- YBEJIMYCHHUIO YMCIA MEJNKUX (PaKUUN B CBSI3U C YBEJIWYCHUEM IMPOJODKUTEIBHOCTH
JIEKOMITO3HLIHN.

Biansinne KOHIEHTpaUMU pacTBopa

JUis OOHOrO M TOrOo >K€ 3HAYEHUS Ok  MCXOJHOIO AaJIOMHHATHOIO pPacTBOpa
koH1eHTpauus Al,O3 B pacTBope AEHCTBYET B ABYX HAIpPaBICHUSIX.

C onHOM CTOpOHBI, TOBbIIEHHE KOHIUEHTpauuu AlQ3 B pacTBOpe YBEIUYUBACT
YAEIbHYI0 IPOU3BOAUTEIBHOCTD AEKOMIIO3€pa.

C npyroil cHMXaeTcsi CKOPOCTb M BBIXOJ INIMHO3E€Ma, MOCKOJIbKY CHHMKAeTCsA CTENEHb

NEPECHILLECHUS.
JUis  Kaxaoro KayCTUYECKOrO0 OTHOIICHHS MCXOJHOTO aJlOMHUHATHOIO pacTBOpa
CYLIECTBYET ONTHUMAJIbHAsl KOHLIEHTpaUus ALO; (mam Na;0), 1. e. obecneunBaromas

HauOONBIINN BBIXOJA THIPOOKUCH AJIIOMHUHMS MPU Pa3ioXKEHUH allOMMHATHOro pactBopa. Ha
MPAaKTUKE JUIsi BBIKPYYHMBAHHS CUMTAETCS aJlOMUHATHBIA pacTBop, conepskamuii 120-125t/n
AbLOsnpuo,= 1,7-1,8 HCXOAHOTO AIFOMUHATHOTO PacTBOpA.

Biausinue Tremneparypbl

TemnepaTypHbIi peXUM ACKOMIIO3ULIMN IIPU HEU3MEHHOM KayCTUYECKOM OTHOLIEHHH U
KOHLIEHTpAalluM  T[JIMHO3€Ma,  BIMSET  Ha  CKOPOCTb  BBIKPYUYHMBAHHSA,  YJEJIbHOU
IPOU3BOJUTENBHOCTH JEKOMIIO3€pa M KadecTBO Mmoiydaemoro ruzapata. C NOHMXKEHHEM
TEeMIIepaTypbl YBEIUYMBAETCS CTENEHb MEPECHIEHUS aTIOMUHATHOTO PacTBOpa T'MIPOKCHIOM
AIIOMHUHUS. DTO IPUBOIUT K:

- YBEJIMYEHUIO CKOPOCTH Pa3I0kKEeHUs aIFOMUHATHOTO pacTBOPA;

-YBEJIMYEHHUIO YAEIbHON MPOU3BOIUTEIBHOCTH IEKOMIIO3EPOB;

- YMEHBILIEHHIO Pa3MEPOB YaCTHUI] MTOIy4aeMOro THIPOKCUA.

OTO CBSI3aHHO C TEM, 4YTO YBEJIWYUBAIOLIASCS CTEMEHb IEPECHILIEHUS PacTBOpa
THJIPOKCUOM TOBBIIIAET BBIXOJ ITTMHO3EMA, YBEIMYUBAETCS CKOPOCTh 00Pa30BaHUs 3apO IbIIICi
U YMEHbIIAET CKOPOCTh HUX pocTa. MakcumanbHasi CKOpPOCTh W INIyOMHA pasiloKEHUs
nocturaercs npu 30°C. DTo TONOKEHWE CHOPABEMIMBO JUIS  PA3IMYHBIX KayCTHYECKUX
OTHOILIEHUM.

ITpu nosbienuy Temneparyphl Boie 30°C cKopocTh U ITyOMHa BBIKpYYHBaHHs MaJIaeT,
3TO CBSA3aHHO C MOHM)KEHUEM CTENIEHH MEPECHILIEHUS] PacTBOpa.

[lpu oxnaxkaenun pactBopa Hmwke 30°C majgeHMe CKOpOCTH 0OYCIIABIMBAETCS
YBEJIMYEHUEM BS3KOCTH.

IIpy CHJIBPHOM HOHM)XEHUHM TEMIIepaTypbl MOBBIIIAETCS TUCIEPCHOCTh OCaXaaeMOn
TUIPOOKHUCH aJIFOMMHHUSI BCIIEACTBUE 3aMEJIEHHOTO POCTa KPUCTAJIOB 3aTPAaBKH M3-3a BBICOKOMU
CKOPOCTH PA3JI0KEHHsI, TAKYI0 THIPOOKHUCH TPYAHO QMIBTPOBaTh, HanboJee TOHKOAMCIIEPCHBIN
ruapokcuy Boimagaet mpu 30°C.
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Ha mnpakThke NpUMEHSIOT MOJIUTEPMHUYECKUN PEXUM Pa3I0KEHUS aJTIOMUHATHOIO
pacTBopa, HauuHas ¢ Temrepatypsl Boime 40°C, MOCTENEHHO OXJNaX/as PacTBOP MO MEpEe ero
paznoxenus. llpu mnonuTepMUUECKOM pEXUME pA3IOKEHUU, B TEUEHHE BCET0 BPEMEHHU
MOJICP’KUBAETCS MOCTOSIHHOE TMEPECHIIEHNEe, pacTBOp pasjaraercs MeAJIeHHee cHadala U
ObICTpee B KOHIIE, UTO MO3BOJISICT BBIPAaBHUBATH I'PAHYJIOMETPUUYECKUNA COCTaB THAPOKCHIA.

CHuxeHHe HayaJlbHOM M KOHEYHOW TeMIEepaTypbl BBIKPYUYMBAHUS CHUXKACT KPYIMHOCTH
MMoJIyq4acMoro ruipokCrua, MOBBINICHUC - NNOBLIIIACT KPYITHOCTD. OC06€HHO CHUJIbBHO BJIMACT Ha
KPYITHOCTh HM3MEHEHHE HayalbHOM TeMIepaTyphl Ipoliecca BBIKPYUHBAHHS. YBEITUUYECHUE
HAa4aJIbHOM TEMIIEpaTypbl IIpoLiecca UCIOIb3YETCA MUl IMOJIYYEHUS « IECYAHBIX» IJIMHO3EMOB
[P JOCTATOYHO BBICOKOM BBIXOJI€ TITMHO3EMA.

Bausinue Kou4ecTBa 3aTpaBKH

CBexxeocakJieHHasi THAPOOKHUCH ATIOMUHHS TMPH BBIKPYUYMBAHUU SIBISIETCS LEHTPaMU
KPUCTAUTM3AIMd B Macce AallOMHHATHOTO pPAacTBOpPa, CHOCOOCTBYIOIIUX  Pa3NIOKEHUIO
aIOMUHATHOTO pacTBopa. llpu 3TOM, B mpolecce pasioKeHus allOMMHATHOTO pacTBopa
KPHUCTAJLUIBL 3aTPaBKU YKPYITHAIOTCS.

KonnuecTBo 3aTpaBku B aJlOMHHATHOM pPacTBOpE, MOCTYHAlONIEM Ha BBIKPYYHBaHUE,
XapaKTepU3yIOT TaK Ha3bIBAEMbIM 3aTPABOYHBIM OTHOILIEHHEM (YHCIIOM).

Y = ALO33ar. /A1203Aﬂ.paCT.;

Y- 3aTpaBOYHOE OTHOIIICHHEM (UHUCIIO);

AL2O3 3ar.- COEpKAHUE TIIMHO3EMA B 3aTpaBKe, 110 MACCe;

AL O3Axpacr - COEpAKAHUE TIIMHO3EMA B AIFOMUHATHOM pacTBOpPE, MO Macce.

Ha mnpakTtuke mOANEp)KMBAIOT 3aTPaBOYHOE OTHOIICHWE HE HIDKE CIUHMIBI, Ha
pa3IMYHBIX 3aBOJIAX 3aTpaBOYHOE OTHOLIEHUE Konebaercs ot 2,0 1o 4,5.

YBenudyeHne 3aTpaBOYHOTO OTHOIICHHS CIIOCOOCTBYET:

- YBEJIMYEHHIO CKOPOCTH DPAa3I0KEHHs, T.C. YBEIHMUYCHUIO BHIXOZA TIIMHO3EMa, OCOOEHHO
nposiBisieTcst pu Maibix 3HadeHus1x 'Y (0,05-0,5);

- CIOCOOCTBYET YKPYNHEHHUIO KPHCTAJUIOB THUAPOKCHAA AJTIOMUHHS, IPH MalbIX
3HAYCHHUSAX 3aTPABOYHOTO OTHOUICHHS YBEJIWYMBACTCS KOJIMYECTBO  TOHKOIHMCIIEPCHOTO
THPOKCHIA ATFOMHUHUS.

BiinsiHue kavecTBa 3aTPaBKH

KauecTBO 3aTpaBKu ompenensercs yaenbHONH MOBEPXHOCTHIO THIPOKCH/IA, 3aBUCAIICH OT
€r0 KPYIHOCTH ¥ (POPMBI YaCTHII.

MenkoaucnepcHas THAPOOKUCH ATIOMUHHS B 3aTpaBKE YBEJIMYMBACT YHCIIO IIEHTPOB
KpHUCTALTU3ANH(y IETbHYIO TIOBEPXHOCTH), IIPOLIECC BHIKPYUHBAHUS YCKOPSETCSI.

AKTHBHOCTh 3aTpaBKH MEHSETCSI 10 BPEMEHH, HauOOJbIIeH aKTUBHOCTBIO 00Jagact
CBEXKEIIPUTOTOBIICHHAsT TOHKOJUCIIEPCHAs 3aTpaBka. OJHAKO CIHMIIKOM MeNKas W aKTHBHAs
THPOOKHUCH B 3aTPaBKE, YBEIMYCHUE CKOPOCTH BBHIKPYYMBAHMS M BBIXOJA TJIMHO3EMA TPHBOIUT
K YXYIIICHUIO TPAHYJIOMETPHUECKOTO COCTaBa, YBEIMYMBACTCS KOJIUYECTBO TOHKHX KIIACCOB
THIPOKCHIA.

BiinsiHue nepeMemMBaHusA

[lepemenmmBanrie TpU JEKOMIO3WIMK 3aMETHO HMHTCHCHU(QHIUPYET TMpoOIecc W
CHOCOOCTBYET paBHOMEPHOMY POCTY KPHUCTAILIIOB THAPOOKHUCH ATFOMUHHUSL.

[TepemenmmBanme CiOCOOCTBYET:

- ToJJepKaHWE 3aTPAaBKA BO B3BEIIEHHOM COCTOSIHHHM, OoOecmeumBasi TakuM 0Opa3oMm
HanOOJIBUIYIO IOBEPXHOCTH COMPUKOCHOBEHUS €€ C aIFOMUHATHBIM PacTBOPOM;

- BEIPaBHUBAHHIO KOHIICHTPAIIMY aJIFOMUHATHOTO PAaCTBOPa IO BCEMY 00BEMY.

[lepememuBanue ycKopsieT pasjoXeHHe aJloMHHATHOro pacTtBopa. CKopocTh
pa3oKEeHUsT ATFOMHHATHOTO PAcTBOPA BO3PACTACT C YBEIMYCHHEM CKOPOCTH IEpPEMEIIMBAHUS,
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3a CUET MEXaHUUYECKOT0 N3MEJBbYEHHSI KPUCTAJUIOB 3aTPAaBOYHOM THIPOOKUCH U, CIIEI0BATEIBHO,
yBeIMYEHUs! ee MoBepXHOCTH. OHAKO, IPU CUILHOM IEpPEeUu3MEIbU€HUN YacTHUIl THAPOOKHCH
QIIOMUHUS yXyJALIAeTCs €€ OTCTauBaHuWe M Tnocienyoomas ¢uiasrpanusa. llepemennBanue
JOJI’KHO OBITH ONTUMAJIbHBIM.

Binsinue npumeceii B pacTBope

OCHOBHBIMU NIPUMECSIMU, IPUCYTCTBYIOIIMMHU B AIIOMUHATHOM PacTBOPE, NOCTYHUBIIEM
Ha BBIKpY4MBaHUE, ABIAIOTCA Si0Q2 M OPraHNYeCKUE COEUHEHHUS.

Hamnune SiO; B amtOMHUHATHOM pacTBOPE B OMPEACIICHHBIX KOJMYECTBAX BIUSET Ha
YUCTOTY THIPOOKUCH U CHM)KAET CKOPOCTh pa3joKEHUE aJIIOMHHATHOIO pacTtBopa. KpemHeBoe
otHomeHue (P= Al,O3z/ Si0;) aamoMHHATHBIX PACTBOPOB MOCTYMAIONTUX HA BEIKPYUHUBAHHE, JIJIS
HOJTYYEeHHUS TUPOOKHUCH aIFOMUHUSI HY>)KHOTO KayecTBa, TOJDKHO ObITh B mpeaenax 250-300.

[IpucyrcTBytomue B OOKCUTaXx TyMHUTOBBIE BELIECTBA, PACTBOPSSCH B  IIEIOYHBIX
pacTBopax, 00pa3ylOT T'yMmMaTbl HaTpHs, KOTOpbIE IEPEXOIAT B ATIOMHUHATHBIA pacTBOp H
OKa3bIBAIOT BIMSIHUE HA MPOLECC BHIKPYUHUBAHUSA:

- YMEHBIIAIOT BbIXOJ INIMHO3EMA;

- CHIKAIOT CKOPOCTh Pa3JIoKEHUsS! paCTBOPOB AIIOMUHATA HATPUS;

- 3aMEJISIOT POCT KPUCTAJIOB THAPOOKUCH ATFOMUHUS.

HeoOxomuMo ymeHbIIaTh  MONAJaHME ATHX BEIIECTB B AJTIOMHHATHBIE PACTBOPHI,
MOCTYTIAIONINE HAa BHIKPYYMBAHUE, TPOBOJIUTH O0KUT OOKCHUTOB, CHCTEMATHYECKOE yAJICHUE UX
B IIPOLIECCE BBIAPUBAHUS IIEJIOYHBIX PACTBOPOB.

[IpucyrcTBUE B alIOMMHATHBIX PAacTBOpax cephl B BUAE Cyib(ara HATpUS H COJBIL,
HAKOIUIEHHE UX B QJIIOMHUHATHOM pPACTBOpPE, 3aMEIJISIOT Pa3okKeHHE allOMUHATa HaTpus U
OJIHOBPEMEHHOMY YKPYITHEHUIO KPUCTAIIJIOB THAPOOKCHIA.

IIpakTiKa BHIKPYYHBAHMS

Pa3noxeHue alfOMHHATHBIX PAacTBOPOB BBIKPYUHMBAHHS OCYLIECTBIISIIOT HEMPEPHIBHO B
Oarapee nekoMmo3epoB. baTtapes BkitouaeT B ceOs:

- IPUEMHYIO €MKOCTb JJIsl aIIOMUHATHOTO PacTBOPA;

- CUCTEMY JIA OXJIAXKIACHHA PAaCTBOpPaA (HHaCTI/IH‘-IaTBIG TeHJI006MeHHI/IKI/I HJI1 BAKYyyM-
OXJIaIUTEIbHbIE YCTAHOBKH);

- HUTKY JUKOMIIO3€POB;

- THJApOCENapaTop JUisl OTIENCHHs 3aTPaBOYHOTO U MPOAYKLIHMOHHOTO THIIPOOKCHIA U
OTMBIBKA THAPOOKCH]IA OT MATOYHOTO PacTBOpa.

AIOMHHATHBIA PacTBOP, MOCTYMAONINH HA JEKOMIIO3ep, UMeeT TemrepaTypy 10100°C.
I[J'ISI OXJIAXKACHUA €ro OO0 TCMIICPATYpPbl Ha4dajla JACKOMIIO3UMIMU HCIOJIB3YIOT IIJIACTUHYATBIC
termooOMeHHuKkH (Puc .8) u BakyymMoXiaauTenbHbIe YCTaHOBKH.
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Pucynok 8 - [InacTuHYaTHIN TETIIOOOMEHHUK:
| - mogBWIKHAS TIWTA; 2- TUIACTUHBI; 3- HEMOJBWXHasA runTa; MP - matounslii pactBop ; AP-
aJIFOMUHATHBIA PaCcTBOP.
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[TnacTuHuUaThle TEMJIOOOMEHHUKH  COCTOAT W3 Habopa TOHKUX Tro(pHUpOBaHHBIX
CTaNIbHBIX IUIACTUH, OOpa3yIOUIMX JIB€ CHUCTEMBbl MEXKIIACTUHYATHIX KAHAJOB — TOPSYUX U
XOJIOJTHBIX, 10 KOTOPBIM IPOTUBOTOKOM JABMXKYTCSI aJIOMUHATHBIA U MaTOYHBIN pacTBOPBI.

B BakyymMHON OXJ1agUTENBbHOM YCTAaHOBKE OXJIAXKICHHE OCHOBAHO Ha IOHWKECHHHU
TEMIIEpPAaTypbl KHUIIEHHUS pPAacTBOpa C MOHMW)XEHHEM jaaBieHus. Jlyig Oonee  palnroHalIbHOTO
UCIIONIb30BaHUsl TEIUIa OXJAXKICHHE BEAYT B HECKOJbKO cryneHei. KoHeuHass Temmeparypa
OTIpeieNIAeTCsl BEIMUYMHOM BaKyyMa B MOCJIEIHEM CaMOUCTIAPUTENIE YCTAaHOBKHU.

OxmnaIeHHBIN aTIOMUHATHBIA PacTBOP A0 HYKHOUM TeMIlepaTypbl MOCTYMaeT HA HUTKY
nexomnosepoB (12-15 anmapartos).

Jlexommazepbl ObIBAIOT:

- C MEXaHMUYECKUM IepemerinBanueM (puc.9 nl0);

- ¢ BO3AYIIHBIM (adponudTHEIM) epemenrBanueM (puc.11).

JlekomMno3epbl € MEXaHUYECKUM IepeMEeUIMBaHUEM MPEACTABISAIOT METAITUYECKHM
pe3epByap(6ak),BHyTpU KOTOpPOTO Bpamaercs (co ckopocTbio 8-1000/MUH) 1emHas MeIlaka,
€MKOCTb JIEKOMII03€pa JOCTUIaeT 2000-6000Mm°.
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Pucynoxk 9 — JlekoMmio3ep ¢ MEXaHUYECKUM Pucynoxk 10—/lexommoszep ¢
NEePEMEITMBAHUCM U IIJIOCKUM JTHUIICM MEXaHWYECKHUM IePEMEIINBAHNEM

/Jlexomnosepvl ¢ BO3AYMIHBIM (a3pOJIH(THHIM) MEpEMEIIMBAaHUEM HPEACTABISIOT cO00it
CBAapHYIO 3aKpBITYI0O €MKOCTh LWJIMHIPO-KOHUYECKOW (QOpMBI, CHAOKEHHYIO JBYMs
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a’ponmuramMu — TPAHCIOPTHBIM W TMepeMemmBaromuM. [lo mepeMemmBaionieMy IMoaaeTcs
CXKaTblid BO3AYX JUIA IEPEMENIMBAHUS pPACTBOpAa. [paHCHOPTHBIA Uil MEPETOKA  pacTBOpA.
TGMHepaTypHBII\/JI PECKHUM B HUX NOAACPIKHUBACTCA BOAAHBIMU py6amKaMH, YCTAaHOBJICHHBIMH Ha
asponudrax. O6beM Takuxaekomnosepos 1000-3500m°.

Cwamesnd

Pucynok 11 -Jlekomnosep ¢ BO3AyIIHBIM EPEMEIINBAHUEM:
1-kopmyc; 2- TpaHCHOPTHBIH a’sponudr; 3-pyOamika BOASHOTO OXJIAXKICHHUS; 4-TIepeMeIInBaIOIINI
a’posur.

BoikpyunBaHue HempepbIBHBIN Ipolecc. B mepBbie (T0N0BHBIE)IEKOMIO3EPHI KaXK10M
CepUU HEMIPEPBIBHO MOCTYNAEeT OCBETJIEHHBIN aJIlOMUHATHBIM pacTBOp M 3aTpaBKa I'MIPOOKHCU
amomMuHusA. M3 oceaHero (XBOCTOBOTO0) AEKOMITO3epa OTOMPAETCs MOMydYEeHHAs MTyJIbIIa.

ITo Mepe nepemenieHNsI ATFOMMHATHOTO PacTBOPA Yepe3 CEPUI0 IEKOMII03E€POB
KayCTHYECKOE OTHOILIEHUE aIFOMUHATHOTO pacTBopa (0k) MoBbilIaeTcs ¢ 2 104, otHomeHue XK:
T B nynbne yMenbmaercs ¢ 7:1 1o 4:1,TemMnepaTypa MyJiblbl B FOJ0BHOM jekommosepe 60°C,
nocrenenHo cHuxkaercsa 10 30-40°C B xBoctoBOoM. TemmepaTypHblii Hepemajz OT OJHOTO K
JPyroMy J€KOMII03epy COCTaBiseT 2-3rpas.

l'unpatHast mynbna, BBIXOJALIAsT M3 XBOCTOBOI'O JHMKOMIIO3€pa, HANpaBlseTcs  Ha
OTMBIBKY MAaTOYHOI'0 PacTBOpa M KiaccH(UKALMIO THAPOOKCHAa B rugapocenopatop. Ciaus u3
ceropaTopa IOCTyHNaeT B MHOTIOKAMEPHBIM CryCTHTENIb, TMIPOOKCHJ IOCIE€ OTKATUA  Ha
¢GuibTpe Kak 3aTpaBKa IOCTymaeT B mpouecc. HwkHMI OpoxyKT ruapocemnoparopa —
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MPOAYKIIMOHHBIA TUAPOOKCHI- UACT Ha OapabaHHBIA (QUIBTP, TA€ OTACIACTCS OT MATOYHOTO
pactBopa . [IpoMbITEIN THAPOOKCHU C BIaXKHOCThIO 10-14% nuer He KaTbLIMHAIIAIO

MaTouHBIH IIET0YHON pacTBOp 0x=3,8 HalpaBgeTCs Ha BBIIAPKY.

Brixon rimvHO3eMa npy BBIKPYYMBAHUH COCTABISIET B cpeaHeM 53%.

Kaabunnanus (00e3B0KMBaHUE) THAPOOKHCH AJTIOMUHUS

I[IpeBpamenns, NpoucxoAsiye NPU KAJIbIIHHAIMU THIPOOKUCH AJTIOMUHHUSA

Kanpuunaius rugpoOKHMCH aIFOMHUHMSI - 3TO 3aBEpIIAONIas ONepanus B TEXHOJOTHH
MPOM3BOJCTBA TIIMHO3eMa. Ha3HadueHne ee — 00€3BOKMBAHUE THUAPOOKHCH ATIOMUHUS TIPU
BBICOKHX TEMIIepaTypax C IEeJIbI0 TOJyYeHHs] O€3BOJHOTO, JOCTATOYHO HETUTPOCKOITMYHOTO
riuHo3ema. Kansuunanuto sexyT npu 1150-1200°C.

[Ipu 006kuTe TUIPOKCHIA ATFOMUHUS TTOCIIEIOBATEILHO MPOTEKAOT MPOIECCHI:

- CYIIIKH;

- IETUTpATAIUU TUAPOKCUIA;

- IPOKAJIKU OKCHJAa aIFOMUHHUSI, COMPOBOKIAIOIIENCS YACTUYHON NEPEKPUCTAILIAZALUCH
v-ALLO3 B 0-ALO3

100-200°C 225°C 530°C 1200°C
ALO; - 3H,O0 —ALO;3 - 3H, 0 — ALO3;- HO — ’Y—A1203 — 0-ALO;3
THAPAPTHIINTBIAKHBIATHAPAPTUIINT CYX0M 0emMuT 5-20%

[lonyuennsiii rnmuHozemM, He sBiuserca 100% a-AlLOs. K sromy He crpemstcs, T.K.
nocratouHo uMeTb 5-20% a-AlOs, a ocrtanmpHOe Y-ALQOs; 118 modydeHUs NPOKaJICHHOIO
IIMHO3E€MA - MPAKTHYECKH HETHrpockonudeckoro. IloBellieHHOE copep:kaHue a-AlLO3 B
KaJbLIMHUPOBAaHHOM TIJIMHO3EME HELEeNecoo0pa3Ho, T.K. CHUXKAETCS CKOPOCTb PAaCTBOPEHHUS
[JIMHO3€Ma B 3JIEKTPOJIUTE AJIFOMUHUEBOMN BaHHBI.

KauecTBo nonmy4eHHOro rimHo3eMa OIpeneseTCs:

- YUCTOTOM (XMMHUYECKUM COCTaBOM);

-IUCIIEPCHOCTBIO (IPaHyJIOMETPUUYECKUI COCTaB);

- (ha30BBIM COCTABOM.

B coorserctBun ¢ I'OCToM B rimMHO3eMe ONPENENAETCS €ro YUCTOTa U OrPaHUYMBACTCS

coJlepsKaHuEM IpuMeced M I.ILI- notepu npu npokanusanun (H20). Conepkanue npumeceit
OIpEAEINAETCS YUCTOTON THIPOOKUCH.

['panynomeTpudeckuii coctaB TIJIMHO3EMaA B IIEPBYIO OYEpEIb OINpeiesercs
IPaHyJIOMETPUYECKUM COCTaBOM HCXOAHOM THJPOOKHUCH, B MEHBIIEH CTENEHU 3aBUCUT OT
ycinoBuii oOxura. Bo Bcem mHTEpBasie Temmeparyp oOXKHra coxpaHsercs pasmep u dopma
MCXOMHOTO Tuapokcuaa. Jlume mpu TemnepaTypax Beime 1050°C (mua meueit KC) n 1200°C
(s TpyOdaThix), a TaKKe C YBEJIWYEHHEM CKOPOCTH HarpeBa MPOMCXOAUT pa3pylIeHUE
KPYTMHBIX YaCTHIl TUAPOOKUCH U TIOSBICHUS MEJIKHX YaCTHII.

®a30BbIi COCTAB IIMHO3eMa 3aBUCUT (cooTHOIIeHHE Y U 0-Al,O3) 3aBUCUT B MEPBYIO
ouepenb OT TeMIlepaTypbl U MpoAobKkuTeabHOCTH 00xura. B HoBeix ['OCTax HeT TpeboBaHuii
no coxaepxkanuto 0-AlLQO3; , HO oOs3arensHo 3Hauenue ILILIL. Ilpum ILILIT mHuxe 1%
COOTBETCTBYyET coAepkanuo  a-ALO > 25% nns tpy6uatsix neueit u 5-10% nna neueit K.C.
Bemnunna ILILII. Xapakrepu3yeT rurpOCKONHMYHOCTD INIMHO3€Ma- CBA3AHHOTO C COAECP/KaHUEM
0-Al, O3 1 BenmnunHOM NoTeph (TOpA MPHU AIEKTPOIIU3E.

IIpakTHka KaJdbLIUHALMH
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AnmnapatypHoe odopmileHHE Tepeesia KaIbUHALUN 1 OXJIaKICHUS OKCHIA aTIOMHHHUS
BKJIIOYAET:

- TpyOuaTas Bpamaromuecs neys (oapadannas)

- TpyOUaThIil BpaIIAOIINICS X0I0IUIBLHUK (O0apabaHHbBIN)

JUis KanbUMHAIMKA TUAPOOKOCH ANIOMUHUS NPUMEHSIOTCS TpyOdaThle BpallaroIIuecs
IIEYH.

TommmBoM sBIseTCd Ma3yT WM T€HEPATOPHBIM a3, HE COACpPKAIUNA MHUHEPAIBHBIX
MIPUMECEH, 3arpsA3HAIONIUNX MTPOKAIMBAEMBbIN MaTepUall.

-k .-L.'. J‘- e 'E. ¥ \ by 7
H & By rfr. H R /

Pucynok 12 - Tpy6uaTas Bpamaromascs mneuyb

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

Jnuna nmeunoro 6apabana 50-75M, nuametp 3,0-3,5M, ykioH 2,5-3% K JJIHHE, CKOPOCTh
Bparnienus 0,75-1,5 06/MuH, TPOIOJDKUTETLHOCTS IPOKAIMBAHUS TPUMEPHO 1,54aca.

Jiis oXJaxIeHUs OKCHJa ATFOMUHHMSI UCTIONB3YIOTCS OapabaHHbIE XONOAMIbHUKH. [[rnHa
xonoawibHKUKA 25-30M, muametp 2,3-2,5M, yKiioH 5% K JJIMHE, CKOPOCTh BpaIreHus: 3 00/MuH.

B mnacrosimee Bpemsi ucnonb3ytorcsa neud anuHoM 100Mm, aumamerpom 4,5M, anuHa
XoJIouSIbHUKA 38,5M mipu aAuamertpe 3,6Mm.

JInst yCKOpeHusi OXJaXJEeHHsI MPOKAJECHHOTO TJIMHO3E€Ma, HapyXHYI TOBEPXHOCTh

XOJOAMIBHUKA OPOILAIOT BOJON MIIM Yepe3 XOJOJMIBHUK MPOCACHIBAIOT BO3AYX.

3arpy3o4yHasi TOJIOBKa TI€4M dYepe3 OOpOB COEIMHEHAa C TBUIEBOM KaMepoul u
anekrpoduneTpoM. [Ipoiias depe3 sMeKTpOPMIBTP, Ta3bl MOCTYNMAIOT B BBITSDKHYIO TPYOy H
BBIOpachIBalOTCSl B atMocdepy. ['a3pl, mocTymas B MBUIEBYIO Kamepy coaepkat okosio 80r/i
AlO3, U3 mBIIEBON KaMephbl Ta3bl BHIXOIAT ¢ cozepkanueMm 151/m Al2Os, BeIOpachiBaeMblii B
atMocdepy ra3 conepxkut He 6onee 0,51/1 Al20Os.

B mneur moctymaer mpombiTas THAPOOKHUCH AFOMHHHS, a TaKKe€ BO3BpaTHAsl MbLIb U3
IBUIEBOM KaMepbl M 3IEKTPOPUIBTPa, MPEIBAPUTEIBHO CMEIIaHHbIE. [ MIPOOKUCH aTIOMUHHUS,
nepeMeIaeTcss BHYTPH I[I€YM HAaBCTPEUy TOPSYUM TOMOYHBIM Ta3aM, HPOXOIUT Pl
TEMIIEPaTYPHBIX 30H, OTBEUYAIONIMX ONPEACICHHBIM CTAaIUsAM IPEBPAICHUS KAIBIUHHPYEMOTO
MaTepuarna.

3ona 1. 30Ha cymiku (BEpXHsS 4acTh MedyH) TemMrepaTypa ra3oBoro moToka B 3TOH 30HE
mmensercsa ot 300 1o 600°C  u TemmepaTypa KaldblUMHEpyeMoro matepuana ot 40-200°C. B
9TOM 30HE TOJTHOCTHIO YAANSETCS TUAPOCKONNYECKasl Biara ruJIPOOKHCH.
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3ona 2. 3ona 00€3BOKMBAaHUS WM KalbIMHALWU (CpeiHsAs yacTh). Temmeparypa ra3oB
ot 600 mo 1050°C, xanpuunupyemsiii matepuan 01200 1o 950°C. B 3Toif 30HE HOTHOCTHIO
yAaseTCs TUApATHAS Bara M rUAPOOKKCH MpeBpamaeTcs B 0e3BoaHbIH Y-AlLOs3.

3ona 3. 3ona npoxanuBaHus (001acTh ¢akena ¢popcyHkr) B 3Toil 30HE MpPOUCXOAUT
npespamiesne 7-ALO; B a-AlLOs.Temneparypa Harpesa raszos ot 1050 mo 1400°C wu
TeMIeparypa Harpena MaTepuainos oT 950 mo 1250°C. JluameTp 6apabana B 3TOif 30He HEMHOTO
0oJbIlle YeM B APYTUX 30HaX. DTO 3aMEJIIET CKOPOCTh MEPEMEIEHUsI MaTepuaia B 3TOi 30He,
YBEJIMYMBAETCS BpeMsi MpeObIBaHUs MaTepuasa B 3TOH 30He.

3ona 4. 3oHa oxylaxAcHUs (HWXKHAA 4YacTh neud). TemmepaTypa KaJbLUHHUPOBAHHOTO
rmHO3eMa cHuskaercs ¢ 1250-1200°C o 1100-1000°C.

W3 pasrpy3o4HOil TOJOBKM II€Ud TJIMHO3EM HETPEPHIBHO, TIIEPECHINaeTcsi B
XOJOAUIBLHHUK, IepeMeliasch BHYTPH ero, oxaaxaaercs 10 60-70°C.

[Tpon3BOANTENBFHOCTD TM€YM KalbIUHAIMHM OOyCIaBIMBAaeTCS  (PAKTOpaMH: TETIOBBIM
PEKUMOM, PABHOMEPHOCTBIO TUTAHHS TIEYU THIPATOM H 0OOPOTHOM TBUIBIO.

[Tpon3BOANTENTFHOCTD TIEYH 3aBHUCHT OT €€ Pa3MEpOB:

Hns 50 —metpoBoii 8,51/4

st 75-metpoBoit 141/4

Has 110-metpoBoii 26,51/4

B HacTosmee Bpems MMpoOKoe MPUMEHEHHE MOMy4YHiIa KaJbIMHALMS TJIMHO3EMa B Ieyax
KUILIETO CJIOST, sl 9THX LeJNed HCHONb3YIOT MHOTOKAaMEpHBIE IIeYd, COCTOSIINE W3

HECKOJIBKHUX KaMEp PAaCIIOJIOKCHHBIX OJJHA HAJl ,I[perﬁ.
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Pucynoxk 13 - Ileus 1u1st KaJIbLIMHALIMY THAPOOKUCH AJIFOMUHHUS B KUIISAILEM CIIOE.
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Paznenenue no BepTukanu pabouero mpoCTpaHCTBA NIEUH MOJAUHAMHU HA HECKOJIBKO KaMep
MO3BOJISIET UMETh B OJHOM MEYHW Psif TEMIIEPATYPHBIX 30H C Pa3IMYHOM CKOPOCTHIO Ta30BOT0
MOTOKA, Pa3INYHBIM COCTABOM B3aUMOJCHCTBYIONNX (ha3.

B Takux medax ruapaT OKHCH QIIOMHHHSI TEPEMEIIAECTCS BHU3 HABCTPEUy razoBOMY
MOTOKY, TIOCTEAOBATEIbHO MPOXOAS CTaauu CYIIKH, MpOKAJIMBaHUSA M OXjJaxjaeHus. Bcee
MOJAWHBI, KPOME HIDKHEW MpoBajbHBIC, a HUWXKHssO0ecrpoBaibHass. C TOMOIIBIO HAKIOHHOW
dopCcyHKH B CIOM TIAMHO3eMa KaMepbl 5 TOoJaeTcs MasyT. 31eCh MPOUCXOIUT €ro
«OecmiaMeHHOe» TOpeHHe, BCIISACTBHE KOTOPOTO Pa3BUBAETCSI HAaMOOJIee BHICOKAsI TeMITepaTypa
B reun 1250°C.

[TomaBaeMblii CHHM3Y BO3yX CO3/Ia€T BO BCEX KaMepax KM cioil. B kamepax 6,7,8

OH OXJIAKJAET ITPOKAJIEHHBIA TJIMHO3EM, U3 KaMephl 8 BBIXOAUT FOTOBBIN INMHO3eM. Harpersiii
BO3AYX M MNPOAYKTHl TOPEHUS Ma3yTa HarpeBarOT TJMHO3EM M TUAPAT OKUCU AJTIOMUHHS B
kamepax 4,3,2,1. 'muHO3eMHas NbUIb, BBIHOCUMAs U3 €YU, YIaBIMBAETCA MYJbTULUKIOHAMH,
BCTPOCHHBIMU B I1€4b, U BO3BPAILIAETCS HA MPOKAJIIMBAHUE.

CoBepIlieHCTBOBaHHUE aMmaparypHOro oGopMIIeHUs Mpolecca KadbIIMHAIUA HWAET IO

MyTH WCIOJB30BaHUS 0o0Jiee COBPEMEHHBIX TEIJIOOOMEHHBIX YCTPOWCTB M allapaTypHOTo
paszeneHus Ipolecca Ha OTACNIbHBIE CTAaUU:

1. [Togorpes ruapara, BKIFOYAOLIMM CYIIKY U AUTPATALUIO
2. [Iepekpecramum3anys OKCHIa ATFOMUHHUS
3. OxnaxaeHrue TIMHO3eMa C pereHepanue Teria roToBOW PO yKIHH.

BoinapuBaHne MaTOYHOT0 pacTBopa

Marounblii  (0OOpOTHBIN) IIETOYHOH PAcTBOP TOCIE OTICIEHUS OT THIPOOKHCH
ATIOMUHHUSL UMEEeT HEBBICOKYI0 KoHIeHTpauuioo (Na2O = 140r/n ). Jlns moBTOpHOrO
UCTIOJIB30BaHUS ATOTO PACTBOPA MPU BBIIIETAYNBAHIHM OOKCHUTA €r0 MOABEPTalOT BHIMTAPUBAHUIO.
[Ipu BhIMapuBaHUM M3 HEro YyAANSETCS TO KOJUYECTBO BOJABI, KOTOpPOE OBLIO BBEACHO C
MIPOMBIBHBIMU BOJIAMH TIPH pa30aBICHUH aBTOKJIABHOMN IMTYJIBITBI.

Kpome Toro, mpu BbelmapuBaHuu OOOPOTHOTO LIEJIOYHOTO PAacTBOpA M3 HErO yJaisiercs
coJla, OpraHNvYeCcKUe MPUMECH, KpeMHE3eM (THAPOATIOMOCHIIMKAT HATPUs) U CyIb(aT HATpusl.

[Ipu B3auMopeiicTBUM KapOOHATOB, MPUCYTCTBYIOMIMMH B OOKCHUTAX, U C YIVIEKUCIOTOMN
BO3/IyXa YacTh €JKOM MIeT0YM OOOPOTHOrO pacTBOpa MpEBpaIIaeTCs B COMY, KOTOpas B BUE
moHoruapaTta (NaxCOs3 - H20) BBIKpHCTaJUIM30BBIBAETCS U3 TOPSYEro KOHILEHTPUPOBAHHOTO
IIEJIOYHOT0 pacTBopa. BMecTe ¢ cooi M3 MaTOYHOTO pacTBOpa yAAJIAETCS 3HAUUTENbHAs 4acTh
OpraHMYECKUX BEIIECTB, acOPOMPYEMbIX KpUCTAJIIaMH MOHOTHApATa.

BrimapuBanne MaTOYHOTO pacTBOpPa MPOUCXOJUT B MHOTOKOPITYCHBIX BBITIAPHBIX
Oarapesix, pabOTAOIIKX MO/ BaKyyMOM, C MHOTOKPaTHBIM HCIOJIb30BaHUEM Iperolero napa. B
3aBUCHUMOCTH OT JABIJKCHHUS Tapa U PacTBOpPA Pa3IUYAIOTCS TPU CXEMbl YCTAHOBOK BBIMAPKU

(puc.14).
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Pucynok 14 - Cxembl MHOTOCTYIIEHUATOM BBHINIAPHON YCTaHOBKHU:
A- npsMoTOoYHas; 6 - IPOTUBOTOYHAS; B - cMemanHoro Toka; [-IV kopmyca; BK -
O6apomerpuyeckuii koHaeHcarop; TP- TpyOuatslii HarpeBarens, BH —BakyymHBII Hacoc.

Kaycrupukanus 060poTHoii coabl. Co0B0- H3BECTKOBOE BbIlleJIaYUBaAHHE.

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

[locne mpoMbIBKM W (UIBTPALMU COJOBBIA OCAIOK BJIaXXKHOCThIO He Ooznee 20%,
KayCTU(QUITMPYIOT I pereHepanuu efaxoi menoun. Kayctudukanuwio BeIyT H3BECTKOBBIM
CIocoO0OM.

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

Jlns  coxpaHeHHsT BBICOKOM CKOPOCTH KayCTU(GUKAIMM M TOJYyYEHHUS XOpOILIO
OTCTaMBAEMOro IlIaMa mpolecc BedyT mpu Temneparype 60-70°C, mpusToM BBIXOJ KayCTHKA
coctaniseT 80-90%.

Ha npaktuke 000poTHYIO comy mepen KayCTH(HKAIMEW pacTBOPSIOT B BOJE, IMOITydast
12% conoBslit pactBop. [losmydeHHbIN pacTBOp 00pabaThIBalOT U3BECThIO B OaKe C MeIIaIKon
npu Temneparype 90-95°C, nonydaercs cnadblii pacTBOp €IKOro HaTpa (KaycTuuecKas MIeaodb).

[TonmyuyeHHbI pacTBOp OTAENSIOT OT Oenoro Imama B CrycTUTensX. benbrii mnutam
OPOMBIBAIOT W (DHUIBTPYIOT, YacTO MPOMBIBKY O€IIOr0 IjlaMa COBMEIIAIOT C TMPOMBIBKOU
KpacHOTo Luiama.

Iopsinok BHINOJHEHHUS PA0OTHI

1.  O3HaKOMHUTHCS C TEOPETUUYECKON YACTHIO TAHHOTO METOJUYECKOT0 YKa3aHHUSI.

2. CocTaBUTh NPUHLUIHAIBHYIO TEXHOJOTMYECKYIO CXEMy Ipoliecca MPOU3BOACTBA
rIIMHO3eMa 1o crocoOy baiiepa.

3. CocTaBUTh TEXHOJOTMYECKHUE CXEMbl OCHOBHBIX IEPENEIOB COIJACHO BAPUAHTY
3aJaHHs C OMHMCAHUEM OCHOBHBIX HMPOIIECCOB HMCIIOJIB3YEMOTro 000OpYyIOBaHUS U MapaMETPOB Ha
ATUX IEpeaeax.

4. OTBeTUTb Ha KOHTPOJIBHBIE BOIIPOCHI COTTIACHO BAPUAHTY 3aJJaHUSl.

BapI/IaHTI)I 3aJaHUH U KOHTPOJIbHBIC BOIIPOCHI

Bapmuanr 1

1. Pa3paboTtaTh TEXHOJOTUYECKYIO CXEMY MOJTOTOBKH OOKCUTOB K TepepaboTKe.

2. Yro Takoe KayCTUYECKUN MOJYyJIb aIFOMUHATHOTO pacTBopa?

3. Ilepeuncnuth mociaen0BaTeNbHOCTh NEPEAEIOB NPU MPOU3BOJCTBE INIMHO3EMA I10
cnocoOy baiiepa
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Bapmuanr 2
1. Pa3paboTaTh TEXHOJIOIMYECKYIO CXEMY BBIILEIAUYNBAHHUS.

2. Kakyro nens mpecienyror mpu kaycTudukauu 000pOoTHON coIbl?
4. OcHOBHEIE npuMecu 6OKCI/ITa, HUX MOBCACHUC MPU BLIICIIAYUBAHNUH.

Bapmunanr 3
1. Pa3paboTaTh TEXHOJOTHMUECKYIO CXE€MY pa30aBlieHHs IMyJbIIbl U OTAEICHUS KPACHOTO
nniama.

2. PaccraBpTe B MOCIENOBATEIBHOCTH OCHOBHBIE THIPOOKHCIBI ATIOMHUHHUS MO HX
CKOPOCTH B3aMMOJEHCTBHUS C IIETOYHBIM PACTBOPOM.

3. UYro coboii mpencraBiseT TpyOuaTas Heuyb KaJbIMHALWHK, TEMIEpaTypHbIE 30HbI
KaJIbIIMHAIIAN?

Bapmuanr 4

1.Pa3paboTarh TEXHOIOTUYECKYIO CXEMY JEKOMITO3UIIMH ATIOMUHATHBIX PACTBOPOB.

2.IlepeurcnuTh OCHOBHBIE (DAaKTOPBI BIMSIOIINE HA CKOPOCTH (ITOJIHOTY) BBIIIEIaYMBAHUS
3.Yem ompenenseTcst KaueCTBO OKMCH aJIFOMUHUS TTOJTy4YE€HHOT'O MPU KaJIbLIUHALIUN

Bapuant S
1. Pa3paboTaTh TEXHOJOTMUYECKYIO CXEMY KaJbLMHALIMU FMIPOOKUCH ATFOMUHUS

2. Ilpu xakoM cozep:kaHUH KPEMHHS B OOKCUTE UCIIOJIB3yeTcs crocod baiiepa?
3. Lenb kanpuMHAIMK, Kakue (a30Bble MPEBPALICHUS IPOTEKAIOT IPU KaIbLIUHALMH.

Bapuanr 6
1. Pa3paboTaTh TEXHOJOTHYECKYIO CXEMY KayCTH(HUKAIIHH.

2. Ot yero 3aBUCHT ONTHMAaJbHAs TeMIlepaTypa NpU BHIIIETAYUBAHUU OOKCHTA IO
criocoOy baiiepa?
3. HCJ'H: pasacJICHUA THAPOOKHUCH aJITIOMUHUSA Ha IBC YaCTH ITOCJIIC BI:Ipr‘-II/IBaHI/IH?

Bapuant 7
1. Pa3paboTaTh TEXHOJOTHYECKYIO CXEMY MOJATOTOBKHA OOKCHTOB K MepepadoTKe.

2. Kak u3mensiercss KayCTMUECKHHA MOJYJIb IIPH BbILIEIAYMBAHUM?
3.Ilenp kanbUMHALMY, KaKue (a30Bble IPEBPAIIECHUS IPOTEKAIOT MPU KaJIbLIUHALN

Bapuant 8
1. Pa3paboTaTh TEXHOJIOTMYECKYIO CXEMY BbINIEIAYHBAHU

2. Kakyto uenp mpecienyoT OT BBEICHUS U3BECTH B MPOIIECC BhIIICTAYNBAHMUS?
3. llenb pa3geneHus: THIAPOOKUCH AIFOMHHHUS Ha JBE YACTH MOCJE BHIKPYUHUBaHUS.

Bapuanrt 9
1. Pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY pa30aBlICHUs MYJBIBI H OTACICHUS KPACHOTO
nIaMa

2.Kak paccuuThIBaeTCsl MPOU3BOAUTEIHPHOCTD aBTOKJIABHOM OaTapew.
3.Uto Takoe BBIXOJ INIMHO3EeMa MPU JEKOMIIO3HUIIMU U KaK OH PACCUUTHIBACTCS?

Bapmuanr 10
1.Pa3paboTaTth TEXHOJIOTMYECKYIO CXEMY JIEKOMITO3UIIUHU aJIFOMUHATHBIX PACTBOPOB.

29



2.Kakyio 1enp mpecleayloT Mpu pa30aBICHUH aTlOMHUHATHOTO pacTBopa TOCHE
BEIIIEIaYBAHUS ?
3. Uto Takoe 3aTpaBOYHOE OTHOIIECHHE?

Bapmnanr 11

1. Pa3paboTaTh TEXHOJOTHMYECKYIO CXeMY KaJbIMHAIIMH THAPOOKHUCH aTIOMUHUS.

2. CKOJIBKO CTYyNEHEW UCIOJIb3YETCs MPHU MPOMBIBKE KPACHOTO IIjIaMa?

3. Yo Takoe 3aTpaBKa B IPOLIECCE BHIKPYUMUBAHUSA?

Bapuant 12

1. Pa3paboTaTh TEXHOJIOTMYECKYIO CXeMy KaycTH(UKaLuu.

2. OO6opynoBaHue, HCHOJb3yeMOE  JJSOTIACICHHE aIIOMHUHATHOTO pacTBOpa OT
KpacHOTro 1uIaMa ¥ MPOMBIBKH KPacHOTO IIjlaMa.

3. Kakwue (hakTophl BIHUSAIOT HA IPOIIECC BHIKPYIUBAHUS?

BapuanT 13
1. Pa3paboTaTh TEXHOJIOTMYECKYIO CXEMY BBIIETAYNBAHMUS.

2. Xumusm nporuecca BBIKpYYHMBaHUS (1IEKOMIO3UIINH), XapaKTEepUCTHKA
QIIOMHUHATHOTO PacTBOPA MOCTYMAIOUIETO Ha BBIKPYUHBAHHUE.
3. OcHOBHBbIE MOKA3aTENN BBIKPYUHBAHMUSL.

Pexomenayemasi Jureparypa:

1. benseB, A. . Metamnyprus nerkux meramwioB / A. U. benseB. — 6-¢ m3a. - M.:
Meramnyprus, 1970. — 368 c.

2. Mocksutun, B. M. Meramnyprus Jerkux MeTawioB: yueOHMK s By3oB / B. W.
MocksutuH, U. B. Hukonaes, b. A. ®omunsix. - M.: Uatepmer Unxunupunr, 2005. — 416 c.
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IIpakTHyeckas padora Ne2

Tema: Pa3paboTka anmapaTypHO- TEXHOJOTHYECKOW CXEMBbl MPOW3BOJICTBA TJIMHO3EMa
CYXUM IIEJIOYHBIM CIIOCOOOM

Heab: OcBouTh  MOCIENOBATENBLHOCTH  OMepanuii Mo mnepepaboTku OOKCUTOB,
UCTIONIb3yeMOoe 000py0BaHNE, TEXHOIOTUYECKUE TTapaMeTphl, MOAAeP)KUBaeMbIe Ha Mepeaenax.

Teopernyeckue cBeAeHUs

O0mIag TEXHOJIOTHIECKAA cXeMa CImoco0a CIeKaHus

Cyxoit crioco0 npousBoJCTBa (CIEKaHUsA) — HauboJiee CTapblii U3 NPUMEHSEMbIX IS
MIPOU3BOJICTBA TJIMHO3EMA.

CyImHOCTh MPOM3BOICTBA 3aKIIOYACTCS B CIIEKAHUH TIIMHO3EMACOEPIKAIIETO CHIPhs (B
YaCTHOCTH OOKCHTa), C COJION MpH BBICOKOM Temmepatype. B pe3ynbpTare B3auMoAeiCTBUS COIbI
¢ AlbOs, B TBepao ¢aze oOpa3yercs aJFOMHHAT HATPHWs, KOTOPHIA 3aTEM BBIIICIAYHBAIOT
BOJIOM, a TOJY4YEHHBIH aTIOMUHATHBIA pPACTBOP OTACNAIOT OT NpHUMeced U pas3naraioT
YTIIEKUCIOTOM, JIJISl BBIACIICHHUS THIPOOKHCH ATFOMUHUSL.

Ecnu amromuHMEBBIE PyIbI CONEp:KaT OONBIIOE KOJIWYECTBO KpPEeMHE3eMa, TO AJS €ro
CBSI3BIBAHUS B IIUXTY BBOST U3BECTHSK, KOTOPBIH, IPU CIICKAHUH BCTYIIAET BO B3aUMOJICHCTBHE
¢ SiO2 , naet HepacTBOPUMBIN B Boje cuimkat kanbius (2Ca0- SiO2).

o crocoOy criekaHusi MOXKHO TepepabdaThIBaTh CHIPbe € BHICOKMM copaepikanueM SiOx.

Croco0 crnexaHusi MOKHO MPUMEHSTh K PAa3NUYHBIM BHJAM ATIOMHUHHEBOTO  CBHIPbS,
Torna Kak ruapoxumudeckuii (bailiepa) 3 pexkTuBEeH MpU KUCIOIB30BAHUNA OOKCHUTOB C HHU3KUM
cogepxkanueM SiO2. B mpowmblilieHHOM Macmitade 3TOT Coco0 MPUMEHSIOT A nepepaboTKu
BBICOKOKPEMHE3EMHUCTHIX OOKCUTOB, HE(PEIMHOB, KAOJUHOB.

[Ipou3BoacTBO TIMHO3EMa MO CHOCO0Y CHEKaHWs MOXKHO MpPEJICTaBUTh B BUJE OOIIei
cxembl(pucl).
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Pucynox 1 - TexHomorndeckasi cxema MpOU3BO/ICTBA TIIMHO3eMa U3 OOKCHUTOB IO CIIOCO0Y
CIIeKaHUs

bokcuT (mnu wHas aniOMUHHEBas pyJa) U H3BECTHSK IIOCIIE KPYMHOTO M CPEIHEro
IpoOJIeHUsI MOABEPrar0T MOKPOMY pa3MoOy, MPUMEHSSI OOpaTHBIE COIOBBIE PACTBOPHI. 3aTeM
IMMXTy CHEKAIoT BO BpAMAIOIIMXCA TPyOuaThix meuax mnpu Temmeparype (1200-1300°C),
MOJIYYEHHBIM CHEK — COJEp)KAIM{ alOMUHAT HATPHsl, HANpPaBISIOT HA HM3MEIbYEHUE U
BbIIlIEJIaYMBAHUE BOJOM WM COJNOBBIMH pacTBopamu. [Ipu BblleNayuBaHUM B PacTBOP
nepexonut amoMuHaT HaTpus (NaAlO2) u HEeKOTOpoe KOMMYeCTBO KpeMHe3ema. [ 1aBHas mMacca
MPUMECEH COCTaBJISIET TBEPABIA OCTAaTOK — KpacHbId mwiamM. Ero ormnpaBisitoT B OTBall.
[IpombIiBHBIE BOABI KPACHOTO IIJJaMa MPUMEHSIOT JJIS BBIIIEIAUYMBAHUS HOBBIX MOPILHM CIieka.
KoHnenTprupoBaHHbIil pacTBOp ajgtOMUHATa HATPUS Pa30aBIIAIOT U MMOAAIOT HA 00ECKPEMHUBAHNE
(o4mcTKa OT paCTBOPEHHOTO B HEM KpeMHe3zeMa). OO0ecKkpeMHUBAaHUE MMPOU3BOIAT B aBTOKIIABAX,
HarpeBas pacTBOp aliOMHHAaTa ¢ J100aBKOW H3BeCTH. VI3BECTHSK CBS3bIBACT KPEMHE3EM B
HepacTBOpuMbIN cunukaT kanmbius — (2Ca0- SiO2). Cunukar Kaiblusi BMECTE C OCTaTKaMU
U3BECTU 00pa3yloT OeNblii IuTaM, KOTOPBIM OTAEISIOT OT aJIOMUHATHOTO PacTBOpA CTYIIEHUEM U
nocneayomuM GunsTpoBaHueM Ha (GUIbTp - mpeccax. UHWCTHI alrOMUHATHBIN PacTBOp s
U3BJICUEHMS] TUAPOOKHCH AQIIOMHMHHS pa3jaraloT METOJ0M KapOOHHU3allMU: 4Yepe3 pacTBOP
nponyckatoT (6apOOTUPYIOT) TOIMOYHBIE Tas3bl, COJEPXKAIUE YTIEKUCIOTYy. [Hapookuck
AIIOMHUHUS OTIENIAIOT OT 00pa30oBaBUIEroCs Mocjae KapOOHU3ALMU pacTBOpa CO/AblI HA BaKyyM —
bunpTpax M MOABEPraroT KajbIMHAIMU. PacTBOp cojpl mocie KapOOHM3AIMK HAMpPABIAIOT Ha
IIMXTOBKY U MOKPBIH TTOMOJ.

IToaroroBka HCXOAHOM MINXTHI

CriekaHuio BCerja MpeIIecTBYEeT epenes MOAroTOBKA UCXOAHOU muxThl. [ToaroroBka
CBOJUTCS K BBIMOJIHEHUIO OIIEPaIIHii:

1. npoOneHue nCXOqHOU py/bl (OOKCHUTA, U3BECTHSIK)

2. J103UPOBKA KOMIIOHEHTOB IIMXThI

3.  MOKpBIi pa3moi

4. KOPpPEKTUPOBKA IIUXTHI

JlpoOiieHne B 3aBHCUMOCTH OT KpPYIMHOCTH, TBEPAOCTH W BIQXHOCTH BEAyT Ha
MOJIOTKOBBIX, IIEKOBBIX M KOHYCHBIX ApoOmikax. /o kpymHoctu 35-40MM.3aTeM C MOMOIIBIO
nUTaTeNeH, JICHTOYHBIX BECOB M aBTOMAaTUYECKHX BECOBBIX J03aTOPOB MPOU3BOIAMUTCS JO3UPOBKA
KOMITOHEHTOB IIUXTHI JJIsi 00ECTICYeHHs HY)KHOTO COOTHONICHHS KOMITOHEHTOB B HCXOJHOU
mmxTe. MOKpBIN pa3Moil BEIyT B MHOTOKaMEPHBIX IIAPOBBIX MEIBHHUIAX, KPYITHOCTh TIOMOJIA 7-
10mmMm. [lonyuenHas mynbna AoKHA ObITh BiaakHOCTbIO 40-42%. IlonmyueHHast mocne pazmosia
NyJblla TOJAETCS B KOPPEKIMOHHBbIE OacCeiHbl s JOBEICHHUS 10 TpPeOyeMoro CocCTaBa.
[Tomyuennas mynbpna TpeOyeMOro cocTaBa XpaHUTCS B COOPHBIX OacceiiHax, OTKy/1a IMoAaeTcs Ha
CIICKaHHE.
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KonudectBo BBOAMMON COABI B IIUXTY, JODKHO OOECHEUUTh MpPEeBpaIlCHUE BCEX
nosryTopHbIX OKUCIOBAL O3 Fe;O3 m TiO2 B cooTBeTCTBYIOIMHE COETUHEHUs(ATIOMHUHAT,
beppuT, TUTAHAT HATPUS).

Ha mpaktuke comy 3amaloT H3 pacuera: OJHAa MOJEKyJa COIbl Ha KaXAylo
MonekynyALOs u Fe:O3 ¢ 5%-bIM HM30BITKOM, MOKPHIBAIOIIMM PACXOA COJbI Ha CBS3bIBAHHE
TiO: 1 Bce MEXaHUYECKHUE TTOTEPH.

W3BecTHSK J103UpyeTcs TaK, YTOObI BECh COACPIKALIMICS B IIMXTE KPEMHE3EM CBS3aTh B
nByxkanpiueBblit cunukaT 2Ca0O- SiO2, KOTOPBIN SBISETCS YCTOWYMBBIM COEIMHEHUEM TMpU
TemriepaTypHoM pexkume criekanus (1150-1250°C).

Jlo31poOBKa MIKUXTHI:

- 1 monexyna Na;COs Ha 1 monekyiny ALOs

- 1 monekyna NaxCOs Ha 1 monekynyFe;O3

- 2 monekynbl CaCOj3 Ha 1monekyny SiOs.

[uxTa maHHOrO cocTtaBa obecreynBaeT HaubOosee MOJHOE MpEeBpallleHue TIIMHO3eMa B
pPacTBOPUMBIE COEIMHEHUS U HAWITyUlllee TOBEACHUE IINXTHI B IIEYH.

Crnexanne 00KCHTA € CO0M U H3BECTHAKOM BO BPAaIAKIIUXCS MeYax

B mporiecce criekanusi XUMHYECKUE PEaKIMK MTPOTEKAIOT B TBEPAOH (ase.

CnekaHue WMUXThl — BaAXKHEWINAs oOmepanusi B TEXHOJOTMYECKOM CXEME CyXOro
mienouHoro cmnoco6a. Ilpu ocymiecTBiIeHWH 3TOM omepanmuu HEOOXOIUMO CO3/1aTh TaKue
YCIIOBHS, KOTOpble  OJarompusTcTBOBaJid OBl 00pa30BaHUIO PACTBOPUMBIX COCIUHECHHM
QTIOMUHMST U B TOXE BpeMsl CBOAWIM K MHUHHUMYMY BO3MOXXHOCTH IIEpeXoJa B pPacTBOP
KpEeMHe3eMa, W TPOTEKaHWs peakluid, BbI3bIBAOMMX MmoTepu Al2O3 u menoun ¢ KpacHBIM
[IJIAKOM, 3TO TEMIEPATyPHBIH PEXHUM CIEKaHWS U TMPABUIHHOCTh MOJOOPAaHHOCTH COCTaBa
MUXTHl. Ba)XHO Tarke MONYYUTh CIEK ¢ (PU3NYECKMMH W MHUHEPAJOTUYECKUMH CBONCTBAMH,
OJIarONPUATCTBYIOIIMMU €TO BBILIEIAYUBAHUIO.

B cnekeanun cinokHOM OOKCHUTO-COAOBOM-U3BECTKOBOW IIHUXTHI YYACTBYIOT CIICTYIOIINE
koMIOHeHTBI:  AlO3, Na2O(Na2CO3), Fe203,S102,Ca0  (CaCO0:s3),TiO2.  OcHOBHBIMU
COCTABJISIONIMMHU CIIEKOB SBISIIOTCS amoMuHaT HaTpusiNaO -AlLQOs, deppur HatpusNaO -
Fe,03, nByxkanbimenblii cumkat 2Ca0- SiQ;, turanarsiNazO *TiO2 u Ca0 -TiOs.

TemmnepaTypa mIaBiIeHUS dTHX COSAMHEHUH BBIIIE TEMIIEPaTyphl Ipoliecca CIIeKaHusl.

IMocsenoBaTe/IbHOCTh peaKUMid NMPH CHIEKAHUM OOKCHTO - COJOBOH — M3BECTKOBOMH
IIUXTHL.

B mavame mnpomecca mnpu HarpesaHmu 10 S550°C mpomcxXomuT 00e3BOKMBAaHHE
THJIPOOKHCEN aJIFOMUHUS, BXOJSIINX B COCTaB OOKCHUTA.

IIpu Temneparype Bbie 700°C HaunHACTCS peakiis MeXIy OKHCHIO ATIOMUHUS U COMOM
(c obpazoBanuem amomuHata HaTpusiNa;O ‘AlO3) U Mexay OKHCBIO Kele3a U Coloi (C
obpazoBanuem deppura Hatpusi NazO + Fe,03).

B nmepBblii MOMeHT mpeoOiazaer peakuus oOpa3oBaHusi ¢eppuTa HATpus, HO MpHU
noBbiIeHMH TemmepaTypsl 10 900°C HaumHaeTcs o00pa3oBaHHME allOMHHATA HATPUS B
pe3yabpTaTe MpsSIMOTO BBITECHEHHUS OKHCBHIO aTIOMUHMS OKHMCH JKejle3a U3 (Qeppurta HaTpus,
OG6pa3oBaHue alIOMUHATa HATpUs 3akaHunBaercs npu 1150°C.

Ipu 800°C sHepruuno mporekaeT Mexay SiO2 M conoll ¢ 00pa3oBaHMEM CHUJIMKATa
HatpusaNa,O -Si0Q2, KoTophlii npu MOBEINEHHH Temmeparypsl Bbimel100°CeeTymaer Bo
B3aMMO/ICHCTBHE C M3BECHSAKOM ¢ 00pa3oBaHUEM JBYXKiblHeBoro cuirkara2CaO -SiO;.

IIpu 1100°C naumnaercs peaxmus Mmexay CaO m SiO2 B pesymbTaTe KOTOpOH INpH
MOBBIILICHUH TEMIIepaTypbl oOpa3yercs AByKanbluueBblid cumkatr 2Ca0 -SiOa.

Okuch TUTaHa BCerJa MPUCYTCTBYET B OOKCHUTE, MPH B3aMMOJCUCTBUH C COJOH M
U3BECThIO TIPU BBICOKOW TemmepaTrype obOpasytorca turaHatbiNa;O TiO: u CaO -TiOa,
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CBs3bIBasE TIPU CICKAHUM OOKCHUTO — COJOBO—HM3BECTKOBOW IIMXTHI COOTBETCTBYIOIIEH
kosmuuectByNaO u CaO.

CocraB cneka

CocTaB crieka mojTyJaemslii mpu Temmeparype 1200°C:

- meTaanoMuHat HaTpus NaxO AL O3

- metadepput Hatpus Na O « Fe, 03

- nByKanbieBsiid cumkat 2Ca0 +Si0;

-tuta”HateiNa20 ‘TiO; u CaO -TiO;

KonnuecTtBeHHOE  COOTHOILIEHHME  MEXAY OCHOBHBIMU  COCTaBJISIONIMMH  CIEKa
(amoMuHAaTOM U (EPPUTOM HATPUSA U JBYXKAJIBIHMEBBHIM CHIMKATOM) OMNPEAEISETCS COCTaBOM
MPUMEHSIEMOro OOKCHUTa U KOJIeOJIeTcs AJis CIIEKOB, KOTOPbIE MOTYYaroTCs:

- 50-60% Na,O -Al,O3

- 15-20% Na,O - Fe;03

- 25-30% 2Ca0 - SiO:

OTH XMMHYECKHUE COEIMHEHUs, 00pa3oBaBIIMECS MPHU CIEKAaHUH HUMEIOT TeMIIepaTypy
IJIaBJICHUA BBIIIC TCMIICPATYPbl CIICKAHWUA, OAHAKO CMCECh ABYXKaJIbIIUCBOI'0 CHJIMKATa U
depputa HaTpusa coctaBa 43% 2CaO - SiOz + 57% NaxO - Fe;03, Temneparypa miaBieHUs
okono 1200°,. HaspIBaeTcs crekooOpa3oBaTeeM.

(CnexooOpa3oBatenieM Ha3bIBA€TCs BEILIECTBO, IUIABSINASACA NPU TEMIIepaType CIeKaHus,
IMpU OXJIAXKJACHUU CIIAaNBACT HCPACIUIABIICHHBIC YaCTUIBI MCXAHUYCCKHU HpO‘lHBIﬁ CHGK).

I[Ipu  Ttemmeparype crekaHus CHeKooOpa3oBaTelb pACIUIABISIETCS W MPOMUTHIBAET
OCTaJbHYIO CIIEKOCTOMKYIO YaCTh IIUXTHI, COCTOSIIYI0 B OCHOBHOM U3 aJTFOMUHATA HATPHSL.

TexHOJHIUs cIeKAHUS.
[IpuniunuaneHas cxema IMEYHOW YCTAHOBKHM ISl CIEKaHHS TJIMHO3EMOCOEPHKAIIUX
Xt (puc.2).

B dbiMosy0 5
mpy6y ¢ ; Tonﬁeo
~
J ~44 p
7
Ha - Ha sbiwenaJuearue
npuzomosneHue 77

wuxmsl

Pucynok 2 - Cxema ne4Ho# yCTaHOBKH JUIsl CIEKAaHHsI [NIMHO3EMCOIEPIKAIINX IINXT:
1 - memanka; 2- ckpy00ep; 3- amekTpoduiibTp, 4- UUKIOHBI; 5- MynbrnoBas (OpPCyHKa
(xoBmIeBOM [n03aTOp); 6- OapabaHHas Tedb; 7-XOJNOAWIBbHUK; 8- OyHKep; 9- rpoxot; 10-
npobuika; 11- mputeBast kamepa

7 I J 7 J

Tl
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Pucynox 3 - bapabannas meusb:
1-6apaban; 2- 3yOuaThlii BeHel; 3- OaHnaxu; 4- 3arpy304Hasi TOJIOBKA; 5- OTMIOPHBIE POJIUKH; 6-
(dyHIaMeHT; 7-TOIIMBHAS TOJIOBKA

JInsi ciekaHus MIUXTHI MPUMEHSIIOTCS TpyOuaThie (OapaOaHHBIC) BpallarolIUecs MeYn
(puc.3), aHamOrMuYHBIE NeYaM KaJbLUUMHAIMKA THUAPOOKHUCH altoMUHHUS (UMHHOK a0 110m
TUAMETPOMSM 11 OOKCUTOBOM MMXTHI U 10 180M nuameTpom SM i1 HedeTMHOBOM IIMXTHI),
HaKJIOH 10 ropu3oHTy 2-2,5°.

Jns medel Mcnomib3yercss ra3oo0pasHoe, KMIKOE, TBEPAOE MbUIEYTOJbHOE TOIIUBO.
TBepoe nbUIeyroabHOE TOIINBO COJEPKUT 3HAUYUTENIBHOE KOJIMYECTBO 30J1bl, B COCTaB KOTOPOM
BXOAMT IJIMHO3€M, KPEMHE3EM M JIpyrHe KOMIIOHEHTBI, KOTOpble HEOOXOAMMO YUUTHIBATh IpU
pacyere HMIMXTHI.

[Teunoit 6apabaH MO JUIMHE COCTOUT U3 5-TH TEMIIEPATyPHBIX 30H.

IepBas 30Ha — cymka. Haxonutces B BepxHel (xonogHoi) yacTu OapabaHa, Temreparypa
mmxte 0120 10 300°C. B 37001 30HE yaansiercst U3 uxThl Biara ao 6-10%.

Bropas 3ona— mnogorpes.Temneparypa mmxthl 300-800°C, mnpoMcXOmuT MOIHOE
yZaJeHue BJIaru U3 MIUXTHI.

Tpetbs 30Ha - KanbuuHanus (pasnoxenue). TemnepaTypa muxtsl or 800 1o 1000°C. B
9TOM 30HE MPOUCXOJUT MOJTHOE Pa3IOkKEHUE H3BECTHSKA.

Yerpepras 30Ha — crekanue. MiMeer HauBhiclIylo Temmneparypy muxthl 1200-1250°C. B
ATOM 30HE 3aBEPIIACTCS MPOLECC CIEKAHUS U MOJHOCThIO pasnaraercs Na;COs. 30Ha HAaXOIUTCS
B TIpejiesiaX OrHEBOTO (pakena.

[Iaras 30Ha — oxnaxkaeHue. Pacnonoxkena B camoil HUKHEHN YacTH meyHoro OapabaHa, 3a
OTHEBBIM (haKesIoM, TeMIIEpaTypa creka camkaercs g0 1000- 1100°C.

BbapabGannple meun - OapabaH w3 JMCTOBOM craimw TommuHOW 20-70MM, H3HYTpH
(yTepoBaH OrHEyHMOPHBIM KMPIMYOM, yroj HakioHa Oapabama 2-2,5°.CkopocTh BpaieHus
Oapabana 1-200/mMuH.

HopmanbHblif crnek mnpencTtaBiseT co0oil MaTepuan TEMHO-CEPOro IIBETa, BEJIMYMHA
kycka 40-50mm.

[IuxTa B meyp noctymnaer B BUAE Myiblbl (¢ coaepxkanueM 40-42% Bnaru), nmosyyaemMoin
B pe3yJIbTaT€ MOKpPOTO MOMOJIA IIUXTHI B MIAPOBBIX MEJIHHHUIIAX BMECTE ¢ OOOPOTHBIM COJIOBBIM
pactBopoM. [loaua MOKpOH IIMXTHI B MeYb UCHONB3YIOT (POPCYHKH (puc.4), pacHbUIMBAIOLINE
NyJbIY.

dopcyHKa MNpPEACTaBIseT COOOW TOPU3OHTANBHYIO MeETaUIMYEecKylo TpyOy, KoTopas
OKaHYMBAETCAd TOJOBKOM C BHUHTOBBIM pacmbeuiuTesnieM. K IpOTHUBOMONOXKHOMY —KOHILY
NPUCOEIUHEH IIUIAHT, MO KOTOpoMmy moj naBieHueMm 10-12atM momaercs Mokpas mmxTa. B
roJoBKe (DOPCYHKH CTpys HIMXTBHI NPHOOpEeTaeT BpallaTeIbHOE JBWKEHHE W PACIBUISACH,
BBITAJIKUBaeTCA U3 coruia (orBepcTre 7-10MM) Ha paccrosiHEe 0Koso 10M.
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Pucynoxk 4 - [lynsnoBasi popcyHka

[Ipou3BOAUTENBHOCTD €YU CHIEKAHUS OMPENESIOT GaKTOPhI:

- TOJIIIIUHA CIIOSI MaTepHualia B TICYUH;

- 9uciio 00opoToB Oapabana neuu (1-206/Mun);

- BII&YKHOCTH IIUXTHL;

- XUMUYECKHH COCTaB IIUXTHI.

Otxopsiume rasbl

I[Tpu HOpMaTBHO# paboTe TeMIepaTypa OTXOAAMIMX ra3oB B 6opose meun180-200°C.

CocTaB ra3zoB HOpMaJIbHO PAOOTAOIICH TIEUH:

- komuyectBo CO u O2 He nomxkHo npesbimath 0,4-0,6%

- CO2 momxHO OBITH B Tipeaenax 25-27%.

l"a3pl, BeIXOAAIIME U3 MEUH, coAepk aT OOJIbIIOEe KOJIMYECTBO MbUIH, JJIS YJIaBIMBAHUS
IBUTU Ta3bl MPOXOMAT YepPe3 YCTAHOBKY NbLICYJIABIMBAHUS. YCTAaHOBKA COCTOUT W3 IBUICBOU
KaMephbl, IUKJIOHOB, 3JIEKTPOPMIBTPOB U MOKPBIX CKpyOOepoB. IIblib, yiIoBIEHHAS B MBUIEBBIX
KaMepax, [UKIOHAX, AMEeKTPo(UIbTpax, BO3BpaIaeTcs B neub crnekanus. [1suis u3 ckpy6oepoB
B BHUJI€ MYJIBIIBI BO3BpAILIAETCS B OT/AEJICHHE MOATOTOBKU MHUXTHI. [IbuieBbiHOC M3 OapabaHHBIX
neyeit cocrasisieT 30-40% oT Macchl CyXOM HIMXTHI.

OxJaxaenue CIIEKOB 5 3 IIEYHOI'0 OapabaHna CIEK CCBIMTAETCS B
XONOMWIbHUK(OapabaHHbI), MPOABHUTasCh MO KOTOPOMY OH OXJIQXKAAeTCS JBIKYIIEMCS
HABCTPEUy BO3JAYXOM M OpPOIICHHEM HAPY>KHOW MOBEPXHOCTH XOJIOAMIBLHUKA BOIOW, 1m0 60-
70°C.

OXJIaXIEHHBIN CIIEK ToJaeTcss Ha APOOMIKYy, paOoTalollyl0 B 3aMKHYTOM ITHKJIE C
rpoxotoM. Pasmep crieka nocie napoGienus 5-8mm.
Brles1aunBanue cneka

JIns u3BnedYeHUsl alrOMUHATa HAaTPUS B PAacTBOP CHEK MOABEPraeTcs BbILIEIAYUBAHUIO,
BOJIOM, COJIOBBIM PacTBOPOM, CIIa0BbIM aJTIOMHUHATHBIM PACTBOPOM.

['maBHBIE COCTABIAIOIINE CIIECKA!

- amoMuHaT Hatpus Na20 AL O3

- ¢pepput Hatpust Naz0 - Fe2O3

- nByKanbIueBsiid cumkat 2Ca0 - SiO;

- TuTaHat Hatpusiu cainplus NaxO *T10,, CaO ‘TiO:

BaxHO# XapaKTepHCTUKOM CIIEKOB SIBJISIETCS MOPUCTOCTH (OTHOIIEHHE OO0BEeMa Mop K
olmiemy o0beMy creka) U 1oJkHa cocTaBisTh 10-20%.

BrlmenaunBanye BeIeTCS B OJOTPETHIX KApOOHATO-IIIEIOYHBIX PACTBOPAX.

IloBeneHue cnexka Npu BbIIEIAYUBAHUM.

Antomunam nampus BeicTpo pacTBOpsieTcs B TOpsiueii BOJI€ U pacTBOpax C MOHMKEHUEM
TEMIIEPATypPbl PACTBOPUMOCTH CHUYKAETCSI.

NazO -AlLO; + 4H,0 = 2 NaAl (OH)4

@eppum nampus [Ipu CONPUKOCHOBEHUH C BOJON THAPOIU3YETCS,  BBIICISSA B 0CAIOK

OKHCH XKCJIC3a 1 o6pa3y;1 CAKYIO IICJI0Yb, KOTOPAs IMOBBIIIACT Ox paCcTBOpPA, ITOBLIIIAA CTOMKOCTh
AJIIOMHWHATHBIX PaCTBOPOB ITOCJIC BhIIICIAIIUBAHUA:
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Na,O - Fe;03 + H,0 = Fe;03]+ 2 NaOH

[Ipouecc TUPOJN3a MPOTEKAaeT MEAJEHHEe, YEeM pacTBOPEHUE aJIOMHHATOB.
WNHTeHCuBHOCTD pasnokeHus: peppuTa HATPUS BO3PACTAET C MOBBIIIEHHEM TeMieparypsl. [lon
BIMSHHEM YHUCTOH BOJABI 3TOT IPOLIECC INPOTEKAET MHTEHCHBHEE, YeM 0]l JEHCTBHEM
QJIIOMHUHATHOTO pacTBOPA.

Hsykanvyuesvii _cunruxkam B BoJe oOpa3yeT HepacTBOpUMbIE COEZIMHEHUS
OJTHOKAJIBIIMEBbII CHIIMKAT THIPOOKHUCH KaJIbLIUsA:

2Ca0 - SiO; +2 H,0 = CaO0 - SiO: - H 0| + Ca(OH): |

Pa3naraercs B 1IETOYHBIX W KapOOHATHBIX PAaCTBOpax ¢ 00pa30BaHUEM PAaCTBOPHMOTO
CHJIMKATa HATPUSL:

2CaO0 - SiO; +2 NaOH + H;0 = 2Ca(OH); + Na;SiO3

2Ca0 - SiO; +2 Na;COs+ H,0 = 2Ca CO3 + Na; SiO; +2 NaOH

OOpa3yronuiics CHIMKAT HATPUSL W THAPOKCU KalbliMs BCTYHAIOT BO B3aUMOJICHCTBUE
C aJIIOMUHATOM HaTpusi, 00pa3yst ManopacTBopuMbleruapoamomocuukarsi(I’”ACH)

2Na;Si0O; +2 NaAl (OH)4 = Na,O - AlLOs- 2Si02:2H,0| +4NaOH
TpexkanblMeBBIUTUIPOAUTIOMUHAT

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

3Ca0 - ALO3* 6H20 + Na;SiO3 = 3Ca0 - ALLOs- SiO; 4H,0| +2NaOH + H:0

Tumanam nampusa u kanroyus NaO *T10,2,Ca0 -TiO2 npu BbllllelayuBaHUU CIIEKa HE
pacTBOpsIETCHI.

[Ipu BbIIENTaYMBaHUM CIEKa B PAacTBOP MEPEXOAMT IJIaBHBIM OOpa3oM aJrOMHHAT
HaTpussNaAl (OH)4. Hapsgy c HuM pacTBOpsAeTcs M HEKOTOPOE KOJIMYECTBO KpPEMHE3EMa,
UCTOYHUKOM €ro ciy>kut cuiaukar Hatpuss NaO- SiOz. B pactBope mnosiBisieTcss HEKOTOPOE
KOJIMYECTBO CBOOOHOI MIETI04H, KOTOPas MOJTydaeTcst OT IHApoau3a heppura HaTpusl.

[Tocne BbIIIETaUMBaHMS CIIEKA OCTACTCA TBEPJbIA HEPACTBOPUMBINA OCTATOK- KPACHBIM
nuiaM, KOTOPbIA COCTOUT U3 KOMIIOHEHTOB: 2Ca0 - Si0Q2, Na,0 -AlLOs3 -2Si0; - 2H20, CaCOs3,
Fe;03, Na;O ‘T10;,CaO ‘TiO:,3Ca0 - Al,O3 6H20,3Ca0 - Al,O3- SiO;: 4H,O

Ha BrIienaunBanue creka BIUSIOT (PaKTOPBI:

- TOHHUHA TTIOMOJIa;

- KOHIIGHTPAIIMS COJOBBIX PACTBOPOB MPUMEHIEMBIX MPH BBILIEIAYNBAHUY;

- KayCTHYC€CKOC OTHOUICHUC IMOJIYYaCMbIX aJIIOMUHATHBIX PaCTBOPOB,

37



- TEMIIEpaTypa;
- BpeMs BBIILICIaYUBAHMS,
- THII anapaTyphl.

TexHonorus BpIlIeIa4YUBAHUA CIIEKA.

B 3aBOJCKMX YCIOBMSX BBIILEIAYNBAHNE MOKHO IIPOBOJUTD:
- IEPEMEIINBAHUEM ITYJIBIIBI;

- 11 dYy3MOHHBIM METOJIOM WIIM IPOTOYHBIM;

- B TpyO4aThIX BhIIIETAYUBATENAX.

Buuyenauusanue nepemewusanuem 310 Hambosee cTapblii cnocod. OH HCHOIb3yeTCs

JUTSL BBINICTIAYMBAHMS CIIEKOB, TaK W JUIS BBINIEIAYUBAHUS THUIPAPTHIUTOBBEIX OOKCHTOB TIPU
aTMoc(epHOM naBicHHH. B kadecTBe OCHOBHOTO amrapaTa MCIIOJIb3YeTCs Yajl ¢ MPOIe/UIePHON
Memanakou, nenaromiei 80-100 00/MuH.

B waH momaercss pa3MoOJIOTHI B MEJBHHIIE CIIEK W MPOMBIBHBIC BOJBI OT TPOMBIBKU
KpPacHOTO IIIaKa, CMEIIAaHHBIE C HEKOTOPBIM KOJIMYECTBOM COJIOBOTO pacTBopa s Oosee
MOJTHOTO W3BJICUeHUs riauHO3ema. (CBoOOgHas enkas MENOYb, IS TONYyYEHHUS CTOWKHX
QTIOMUHATHBIX ~ PacTBOpPOB, O0Opa3yeTcs TpHU BBIIICTAYMBAHUH TPU  B3aUMOJCHCTBUU
JBYKATBIIMEBOTO CHITHKATA C COJIOM 110 PeaKIIiH:

2Ca0 - SiO; +2 Na;COs3 + H,0 = 2CaCOs + NazSiOs + 2NaOH

Ho rnaBHBIM 00pa3om mienoub 00pasyercst OT THaAposn3a heppuTa HaTpus:
NaO - Fe;03 + H20 = Fe;03 + 2 NaOH

BrllenaunBanue BedyT NpH TemiepaType pactBopa 75-80°C, HempepblBHO B YaHax
PaCIIONIOKEHHBIX KaCKaIHO, MOCIEA0BATEIbHO OMH 34 APYTHM.

MonOoTBIN CHIEK MOJAETCSA B YaH CBEPXY LIHEKOBBIM muTateneM. [lynbmna u3 nocieaHero
yaHa UJIET Ha CTYLIEHUE U IPOMBIBKY B CUCTEMY CTyCTHUTENEH.

Kpenkuii anoMUHATHBIN pacTBOp MOCJE CTYLIEHMsI MOCTYNAeT Ha OOECKpEMHHUBAHUE,
KpAaCHBIN LIJITaM MPOMAS psAll MPOMBIBATENEH HANPABIISIETCA B OTBaJ. B XBOCTOBOI MpOMBIBATENb
KpPacHOro IJIaMa IMOCTYIAaeT ropsdas BOJA, K MPOMBIBHBIM BOJIaM, BBIXOJSIIUM H3 BTOPOTO
pPOMBIBATENs, A00ABIAIOT COAOBBI pacTBOp, M TMOJYYEHHYIO CMECh HANpaBlsiOT Ha
BBIIIEJIAYMBAHNE HOBOW MOPLIMM CHEKA.

BrimenaunBanue  crieka NEepEeMENIMBAHUEM MOXHO TPOU3BOJIUTH B IIAPOBBIX
MEJBbHHIIAX, a CTYIICHHE MPOBOJIUTH B (PUIBTpPAaX- CTYCTUTENSAX, COUYETAIONIME (DUIBTpALUI0 U
O0OBIKHOBEHHOE YIIJIOTHEHHE.

Bovuyenauusanue ouppysuonnviv memodom. Ipurammn nud¢hy3n0OHHOTO METO1a COCTOUT
B MPOCAYMBAHUU PACTBOPUTENS Yepe3 clioil npobieHHOTo crieka. PacTBopuTenb, mogaBaeMblid
MOJI HEKOTOpPHIM JIaBJICHHEM, OMBIBAaeT YacTUIbl crekaun JudyHAupys BHYTPH HUX,
BBIIIIEJIAUYMBACT AMIOMHUHAT HaTpus. [Ipu 3TOM MeTo/e BhIIIeNaYMBaHUS MOXKET ObITh IPUMEHEH
KpynHbIi  Matepuan (5-8mm), obnamarommii  gocratoyHoil mopuctocthio  (40-45%), HO

conepxcamnﬁ BO3MOXKHO MEHBIIIEE KOJIHMYSCTBO IBUIM BO H30€KaHUE 3aIlOJHCHUS nop u
KaHaJbICB B yaCTHUIaX CIICKA.
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AnmapaT  Juid  BBIOIENIAYMBAHUS  CIEKa  NIPOTOYHBIM  METOAOM  Ha3bIBaeTcs
muddysop(puc.5). IIpeacrapnser coOol MUIMHIPUYECKUH KETEe3HBIH pe3epByap ¢ BEPXHHUM
JTHHIIEM KOHUYECKOH (popMBI.

B HmxHEW 9acTH UMeeTcs JIO)KHOE OTKUAHOE JTHO, Yepe3 KOTOPOE BBHITPY)KAETCS IIIaM.
PactBop momaercs uepe3 marpyOOK, pacHONOKEHHBIM B HIDKHEM [HHIIE, a BBIXOJUT 4Yepes3
naTpyOoK B ropyioBuHe BepxHero nauma. uddy3opsl coeqnHeHbl TpyOaMu MOCIeI0BaTeIbHO B
3aMKHYTYIO OaTapero.

B mnepBsiif (xBocToBOM) muddy3op momarT BOAYy WM cladblii pacTBOp COABI, MPOMas
BCIO OaTapero, mpeBpamaeTcs B KPENKUil alIOMUHATHBIM PAacTBOP M BBIXOAMUT M3 TOJOBHOTO
muddys3opa. Hanbonee MOTHO BBINIEIOUEHHBIH CHEK HaXOIUTCS B XBOCTOBOM auddy3ope, a

CBEXUU B TOJIOBHOM.

o mrar s

Pucynok 5 - Iuddy3op 1is BeIIeTaunBaHUS CIIEKA:
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l-kopmyc; 2- 3arpy304HbIi JIOK; 3- pasrpy304HbIN JIIOK; 4 - KpbIIIKa 3arpy304HOrO JIIOKa;S-
KpBIIIKA pasrpy304HOrO JIIOKA; 6- TUAPABIMYECKOE MNPMXKMMHOE YCTPOMCTBO; 7- pelIeTKa
OTKHUJIHOM KPBIIIKY; 8-pe3nHOBAsI IPOKIIAIKA.

Juddy3op ¢ BBHIIETOYSCHHBIM CIIEKOM TIEPUOJUYECKH OTKIIIOYAIOT, a B JPYTOM KOHIIE
OaTapen BMECTO HEro BKIIOYAOT AU Y30p CO CBEKEM CIEKOM. 3a MEPHO]I MOJTHOTO 000poTa
(umkita) kaxapiil nuddy3op ObIBaeT OAUH pa3 TOJIOBHBIM.

OO6b1yHO B Oatapee u3 aBeHaAnatu AUQGY30pOB IEBATH HAXOASATCS B paboTe, OAMH MOJ
3arpy3Koii, OJIMH MO/ BBITPY3KOH U OJIMH B 3arace JJs IepHOANYECKOr0 OCMOTpa U PEMOHTA.

Kaxnapiit nuddy3op uMeeT Tpu BEHTUIIS: IS TTOABOJA BOABI, ISl TIepeiadll pacTBopa B
cnenyrommii uddy30p, A Iepeadd pacTBopa B COOPHBINA Oax.

[Ipu Takoii cxeme BBIIIETAYNBAHUS CIIEKA JOMOJHUTEIbHAS IPOMBIBKA KPACHOTO IIIIaMa
HE HYXXHA.

[Tonyuennsrit kpenkuii pactop ( 280r/n Al,O3 u 238r/n Na O, axk=1,4) B ocBeTICHUHU
HE HYX/IAeTcsl, T.K. CJIOW CIleKa SIBISICTCS CBOEro poja (WIBTPOM; MPUCYTCTBYIOIIAsS B HEM
B3BECh IIIJITaMa HEBEJIMKA U OCAKIACTCS MPU 0OCCKPEMHHUBAHUH.

Temnepatypa Boabl, NOCTyHaromas B xBocToBoii  muddysop, 95°C. Peakuus
pacTBOpPEHUS AFOMUHATA HATPHsI 9K30TepMUYEcKasi, BO U30exkaHUe TeperpeBa pacTBoOp Mo MyTH
ot ogHoro auddy3opa K Ipyromy MpoxoauT Yepe3 XOJIOMILHUK.

Temrmeparypa Kpernkoro alloOMUHATHOTO PacTBOpa MPH BBIXOJIE M3 ToI0BHOTO auddy3opa
100-105°C, ob6mas MPOJOJKATENIBHOCTh BbllleaunBaHus cneka 200MuH, uznedenue Al,Os u
Na;O - 90%.

Barapeto u3 10-12 quddy30poB co cloKHONW KOMMYHHKAIIMEH MOXHO 3aMEHUTH OIHUM
mudGdy30poM ¢ HETPEPHIBHOWM 3arpy3koi creka (CBepxy) M pasrpy3koil mama (CHH3Y), C
HETPEPhIBHON TOJauell BOXBI IS BBINICIAYMBaHUS (CHHU3Y) M CIIMBA KOHIICHTPUPOBAHHOTO
ATFOMHUHATHOTO pacTBOpa (CBEpXyY) puc.6.
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Pucynoxk 6 - [IpuniunuanbHas cxema BEpTUKaIbHOTOBbIIIETIauUBaTENs:
1 - xopIryC; 2- CEKTOPHBIN pa3rpyKaTebCreka; 3- OyHKep crieka; 4- muodep

Ilpomounwlii _neproasayuonHbvligblyeravueamens neumouynoco _muna (puc.7) OH
no3BojsieT mnoBbicUTh u3BieueHne AlLQO3; um NaOusz crneka ©W JOCTUTHYTh BBICOKOU
MPOU3BOAUTEIIBHOCTH.

(-l -
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Pucynok 7 - CxeMa JIeHTOYHOTONEPKOISIIMOHHOTOBBIIIEIaYMBATEIIS :
1 - OyHkep Juis crieka; 2- mUTatens ; 3- mepkonsrop;4- Ban; 5- uenb; C- cmek; KP —
kpenkuii pactBop; BII- Bogma mmamosas; II-1, II-ILII-III- nepBas, BTOpas,TpeTbs
npomMBobl; - nutam

[IepkonAMOHHBIN anmapaTr COCTOUT M3 LIEMHOTO TPAHCIIOPTEPAS C YCTAHOBICHHBIMHU Ha
HEeM KoHTelHepamu (mepkosiatop)3. KouTeiliHep pa3zgeneH IIEPErOpOIKaMU  Ha  Psf
BEPTHUKAJIbHBIX OTCEKOB. B oTrcekax Ha pacctosinuu 200-250MM OT AHMINA YKPEIJIEHA ChEeMHast
HIEJIEBUIHAS CETKA C pa3MepaMu 1eiau 3MM. B moaceToOuHOM MPOCTPAHCTBE OTCEKU KOHTEUHEpA
COO0IAI0TCA U UMEIOT BBIXOJI AJI PacTBOpA.

3arpy3ka Ipo0JIeHOTO clieka B KOHTEWHEepa OCYIIECTBISECTCS CEKIIMOHHBIMU MUTATEIIAMU
2 u3 Oynkepa 1. Cnoii cmeka Im. CkopocTs KoHTeWHepa mpocturaer a0 0,22m/mMuH.
[IpousBoaurenbHOCT focTuraet 1o 100t B yac.

PacTBOpBI B MEpKOIATOPHI MOJAIOTCA HAacOCaMU IO cucTeMe TpyOompoBOJOB. Ammapar
paszour Ha 8-9 30H. B mepByro OT pa3rpy304HOro KOHIIA armapaTta 30Hy MoJaeTcs Topsiyas Boja,
a U3 MOCIEQHEN, FOJIOBHOM 30HBI BBIXOJUT PAacTBOP aJlOMHMHATa HaTpus. Pasrpyxkaercs muiam
MIpU OTIPOKHIBIBAHUM KOHTEHHEpPa B MOMEHT TEpexo0/1a ero ¢ paboueil BeTBU Ha XonocTyro. Jlims
MIPOMBIBKM CETKH MOCJE pa3rpy3KH KOHTEWHEpa MOJ anmnapar NoJaeTcs Boja Moj JaBJICHUEM 8-
12atm. [poiins depe3 ciioil BBIIIETOUYEHHOTO ClieKa, CIa0blii aTfOMUHATHBINA pacTBOP HAaCOCaMHU
MO/AETCS B CIEAYIOLLYIO 30HY U T.J. B MpeAronoBHyo 30Hy BBOAUTCS COAOLLIEIOUYHON pacTBOD,
JUISL TIOJTy4E€HHS HY>)KHOTO KayCTHUYECKOTO MOYJIS.

[IpoMBITHIN 1UTaM K3 MPUSAMKA [IEPEKAYNBACTCS HA LIJIAMOBOE I10JI€.

OaHMM M3 OCHOBHBIX YCJIOBHM HOpMaJIbHOM pabOThl MEPKOJISLIMOHHOTOBBILIEIaYNBATES
ABJIIETCS. PABHOMEPHOE paclpe/elieHne CcleKa [0 BbICOTE 3allOJIHEHUS KOHTEWHepa U
PaBHOMEpHBIN TPaHYJIOMETPUUYECKUA COCTaB crieka. Hamnume Menkod (pakimuum B CIIeKe
IPENSATCTBYET PABHOMEPHOMY IIPOXOKIECHUIO pacTBOPA MO CEYEHUIO BBILEIaYMBATEIS.

Tpvouamvie sviwyenauusamenu (puc.8, 9) B HUX ocCyIIeCTBISETCS HEMPEPHIBHOE

BBIIICJIAYNBAHUC KYCKOBOT'OCIICKA. HpI/IHI_II/IH JeUCTBUS HpOTI/IBOTO‘IHLII\/'I.

Pucynok 8 - TpyOuaTslii BeIIieIa4MBaTEh
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AnmapaT npezacTaBisieT Bpamarouuiics Oapaban amuHHON 0 60M, nuamerpom 3-5M,
yIII0M HakJIoHa 5% 10 OTHOMIEHHIO K JunHe. CIIeK MmepeMeriaeTcsi CHU3y BBEpX, a 00OPOTHBIH
pacTBOp U BOJa MOCTYNAIOT B CPETHIOIO U BEPXHIOIO YacTu OapabaHa,cTeKast BHU3.

Cnexn 7 4 2 7
N AN Z =
L
555" E
Caud I IE

Pucynoxk 9 - TpyOuaThslii BhIIIETIaYHBATENb:
1 - Bpamatouuiics 6apabaH; 2- BUHTOBas CIIMpalib; 3- CIIEKOBas TeUKa; 4- 3arpy304Has TOJIOBKa;
5-KONBLIEBON MOJIOUHBIN 37eBaTop; 6- 3ybuaroe Kojeco; 7- koI, 8- MenbHULA; PO- pacTBOp
obopotHsIit; BI'- Bosa ropsiuas.

HaBcrpeuy cneky nBukercsi 0OOpOTHBIN pacTBOp, BBILIEIAYUBasi U3 Cl€Ka aJFOMHHAT
HaTpUs, a BOJIa IPOMBIBAET IIJIaM, BBITPYKaeMblil Uepe3 BEPXHIOIO YaCTh BBILLEIAYNBATENS.

Crek, a 3aTeM LUIaM MEepEeMENIA0TCsA U3 HUKHEW 4acTH TpyOuaToro BbILIEIAUYMBATENs B
BEPXHIOK CIMpallb, NPUBAPEHHYI0 K BHYTPEHHEH IOBEpXHOCTH OapalaHa, NMpH MEIEHHOM
BpalllCHUU BBIIEIaUYnMBaTeas. B BUTKax cnuvpanu NpeayCMOTPEHBI NMPOPE3H Ul MEepeTeKaHus
pacTtBopa, IUPPyHAMpYIOLIEro dYepe3 Bcio Toimy cmeka. K HexocraTkam TpyOuaThIX
BBIILIEIAYNBATEIEH OTHOCUTCS COJEPKAHUE 3HAYUTEIIBHOTO KOJIMYECTBA B3BELICHHBIX TBEPIBIX
YacTUI] B CJIMBE AaJIOMHHATHOTO pacTBOpa, TaKOW pacTBOp HEOOXOJUMO MOJBEPraTh
¢unpTpanuu. B cuity aToro, criek JoKeH coaepikaTh MUHUMYM TOHKOM (ppakiu.

O0eckpeMHMBaHHE ATIOMHHATHBIX PACTBOPOB
Cywnocms _obeckpemnusanus. B pe3ynpraTe 3TOi onepanuy U3 KOHIEHTPUPOBAHHOTO
AITIOMHUHATHOTO pacTBOpa yjaajsieTcs: 60jbllas 4acTh KpeMHe3eMa, Mepeleiero B pacTBop Npu

BBILIEJIAYMBAHUHU. AJIIOMUHATHBIA PAaCTBOP,HANpaBiIseMbli Ha KapOOHU3ALMIOAISA HOIYYEeHHUS
BBICOKOKaUECTBEHHOT'0 IIIMHO3€Ma, TOJDKEH UMeTh kpeMHeBoe oTHoueHue (f= ALOs/ SiO2) He
Hke 1000.

ANIOMUHATHBIA PacTBOP IOCJE BBILENAYMBAHUS 3HAUUTENIBHO 3arps3HEH KPEMHE3EMOM
¢ konmentpamueit 80-150r/nAl,O3 umeer HHU3KME KpemHHEBBI Moaynb 20-50, dro He
MO3BOJIIET OJYUYUTh TPEOYEMBIl 10 XUMUYECKOMY COCTaBY TJIMHO3EM.

OOeckpeMHHBaHUE 3aKJIIOYAETCSl B CBS3bIBAHUM DPACTBOPEHHOIO B AIIOMHHATHOM
pacTBOpe KpeMHE3eMa B HEPACTBOPUMBIE COETUHEHUS U UX OCAXKAEHUE. JJOCTUTHYTh 3TO MOXKHO
JBYMS Iy TAMU:

IepBblil — MPOAOIKUTENBFHOE HarpEeBaHUE ATIOMMHATHOI'O PAacTBOPA, CIIOCOOCTBYIOIIETO
pocTy KpHUCTaUIOB ruapoamoMocwinkara Hatpus (NaxO  -AlLOs -2Si0: - 2H20),
oOpa3yromierocst npu B3aumojeicTBuun NaxSiOs; u NaAl(OH)4. OOGpasyromuecs: KpUCTAILIIBI
TUIPOATIIOMOCHIIMKATa HATPUSl C TEYEHHEM BPEMEHHU BBINAJAIOT B 0caAoK(Oenblil muam). 3ToT
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MPOLIECC YCKOPSIETCS B MPUCYTCTBUU HEKOTOPOTO KoyimuecTBa KpacHoro nwiama win ['ACH,
YACTHUIbI KOTOPOTO CIIykaT LEHTPaMH KPUCTALTU3ALMH THIPOATIOMOCUIIUKATA HATPUSL.

Btopoii— HarpeBaHue aqOMHUHATHOTO pacTBOpa BMeECTe ¢ U3BecThlo. (OOpasyercs
MaJopacTBOPUMBIN ruapoamtomocuiaukat kaibius (3Ca0 + ALOs3* SiOz 4H»0),Beimaaroniuii B
0CaJIOK, U 00pa3yeTcst TaK Ha3bIBaEMbIN OCIBIN ITUTaM.

Texnonocusn obeckpemuusanus. OOECKpeMHUBaHHE BEIyT B JBe craguu. Ha mepBoit
cTaaud oOeCKpeMHHBaHHE BedyT B Oarapee MOCIEAOBATEIbHO COCAMHEHHBIX aBTOKIJIABOB,
CHA0KEHHBIX MAapOBBLIMK 3MEEBUKAMH M MeLIalKaMu IIpu TemmnepaType >140°C. IIpouece BeayT

HenpepbiBHO 3uac. be3 mo6aBku u3Bectu npu 3,2-3,5atMm. B kauecTBe 3aTpaBKH HCIONB3YETCS
kpacHslii nuiam win I'’ACH.

[Tonmyuennsrii pactBop uMmeer kpemHueBbii Momynb 300-400. Ha mepBoit cragum
KpeMHe3eM oTaensiercs B Bujae ruapoantomocunukara (CACH) Na,O - AL O3+ 2Si02-2H;0.

Jns momydeHust pactBopa ¢ KpeMHeBbIM Moxaysiem 1000 ciyxut BTOpas cTaaus, B
pacTBOp BBOJUTCS W3BECTb, 00pa3yeTcs MajlOpACTBOPUMBIM  T'HIPOATIOMOCHIIMKAT KaJbIIHs
(3Ca0O -ALOs; -SiO:; - 4H:0), BeImajammMii B 0OCaAOK, BTOpas CTaAus HPOU3BOAMUTCS B
Memasnkax 1pu temneparype ~100°C B Teuenne 1-3uac.

B nutame mocne BTOpoi cTaamu 00eCKpeMHHBaHUs conepkutcs a0 26% AlLQOs. s
yMeHbleHus coaepxkanus Al,O3; B mame ucnonb3yercs cogoBas oopadoTka. [Ipu aToMm okcun
ATIOMHUHMSI U3 TIJIaMa MEPEXO0IUT B PACTBOP, OAHOBPEMEHHO MPOUCXOAUT KayCTHU(HHUKAIUS COJIBI.

3Ca0 -AlLLO; -SiO; - 4H20 + 3Na,CO; +2H,0 =3 CaCOs+ Na,SiO3 + 2NaAl (OH)4+
2NaOH

[Tony4eHHbII pacTBOp HCHONB3YETCS I BBILIEIAYUBAHUS CIIEKa, a IIJIaM COJEP KaIIHii
10 85% CaCQs, uzmer B OTHAENEHUE MPUTOTOBIEHUSA IIMXThl WJIM Ha BTOPYHO CTaIUIO
00eCcKpeMHUBaHUSI BMECTO U3BECTH..

KapOonn3anus aJloMMHATHBIX PaCTBOPOB

KapOoHuzanust 3T0 OJUH W3 METOJOB Pa3NIOKECHUS aTIOMUHATHOTO PAcTBOpa C IIENBIO
BbIJIETICHUS TUAPOOKHCH amoMuHus. [Ipu kapOoHU3auy NoayyaeTcsl THAPOOKUCH AIOMUHHUS U
pPacTBOP COJIBI, KOTOPBINA UCTIONB3YETCS KaK 000POTHBINA PacTBOP.

[Ipn xapOOHM3AIMK AJTIOMHUHATHBIA pPacTBOpP 0O0pabaTHIBAIOT YIVIEKUCIOTON (OOBIYHO
TONouHbIe ra3, coaepxkaime CO2, ra3pl neuei cnekanus, coaepxkaume 12-14% CO2). [pouecc
MPOTEKAET B JIBE CTAIMH.

IlepBas crtamus — HeWTpandu3alMs NPUCYTCTBYIOLICH B pPacTBOpE CBOOOAHOM emKoi
IEJIOYN C 00pa30BaHUEM COJIbI

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

BTOpa}I CTaauvs- BBIACIICHUC TUAPOOKUCHU AJIFOMHUHUA 3a CUCT PA3JIOKCHHUA A ITFOMUHATHOT'O
pacTBopa Oyaroapsi pe3KOMy CHIDKEHHIO €r0 KayCTHYEeCKOTO OTHOIICHUS
NaAl(OH)<— Al(OH); + NaOH

OOpasyromasicss ~ eikas IIENIOYb cpa3y CBS3BIBACTCA B COJNY C IOCTyHaromei
YTIEKUACIOTOM, U CO3AAI0TCA YCIOBUSA IJI JAIBHENIIETO Pa3IOKEHUS AIFOMUHATHOTO PacTBOPA.

Posp yriieKucnoThl 3aKI049aeTCsl B HEUTpAIM3aluU €IKOU ILIEeJI0YM U CO3[1aHUs YCIIOBUU,
JUISL pa3JI0OKEHUs AIFOMUHATHOTO PacTBOpa.

Brusnue paznuunvix (baKWIODOG Ha Kap60Hu3auur0
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Ha xapOoHM3amuio amOMUHATHBIX PacTBOPOB, T.€. Ha TEUYCHHWE CAMOTO IMpolecca H
[JIaBHBIM 00pa30MHa KaueCTBO FUpaTa OKUCH aTIOMUHUS BIUSIOT (PAKTOPHI:

- TeMIIepaTypHBIE YCIOBHS,

- IepEeMEIINBAHNUE;

- MPOJIOJDKUTENBHOCTH (CKOPOCTh KapOOHHU3AIUH ),

- creneHs (r1yOnHa) pa3ioKeHUs pacTBopa.

B TOpOMBIIUIEHHBIX YCIOBHSX OTH (DAKTOPBl JOJDKHBI COYETAThCS TakK, UTOOBI
MOJTyYEHHBIM THIpaT OKUCHU aJIIOMUHUS COJEpKal MUHUMYM MpUMeced KpeMHe3eMa U IIeJI0UH,
a KPYITHOCTh KPUCTAJUIOB €r0 ObLlIa TAKOW, YTOOBI THIPATHAS ITyJIbIIa XOPOIIO (PUIBTPOBATACH.

TemnepaTypHble yCa10BHS BIUSIOT Ha (PU3MUECKHUE CBONCTBA BBIAEISAEMOM THAPOOKHCH.
Kap6ouusamuio seayT npu 80-90°C.

C MoHM)XEHHEM TeMIEepaTypbl BO3PACTAET KOJIUYECTBO MEIKUX (PAKIHUI THAPOOKHUCH.
HeoGxoaumas Temmieparypa 10CTUTAETCs:

- XOpoIIeH TEIIOU30JIAIUEH armapaTypsl (KapOOHU3aTOPOB);

- TETJIOM, BHOCHMBIM C Ta3aMH.

Coaep:xxanue CO; B OUMIIEHHBIX TONMOYHBIX Ta3ax kojebnercs 12-14%. Uem Boimie ux
KOHIICHTpAIUs, TEM HIDKE UX PACcXOJ, MEHbIIE TEPSETCsS TEIUIa C OTXOJSIIMMH Ta3aMu, BHIIIC
MIPOU3BOJUTENLHOCTh KapOoHM3aTOopa. B CBf3M C yMEHbLIEHHEM AHMCIIEPCHOTO COCTaBa
THJIPOKCHA B KOHIIE MPOIECCa CKOPOCTh Ta3alliu K KOHILy Ipoliecca J0JDKHa ObITh CHHKEHa. B
MPOMBIIIIEHHBIX YCIOBUSAX MPOJIOJKUTEIBHOCTh KapOOHHU3auu 6-8uac.

IlepememmBaHue PAacTBOPOB MpH KapOOHM3AIMH CYIIECTBEHHO BIMSET Ha pOCT
KPUCTAJIJIOB U COZIEpKaHHE LIEIO0YH B THAPOOKHCH.

MexaHuueckoe MepeMeIIBaHUue CIOCOOCTBYET POCTY KpPUCTAJUIOB THUAPOOKUCH U
YBEJIMYUBAET CKOPOCTh Pa3JIOKEHUS aJTIOMUHATHBIX PaCTBOPOB, BEIPABHUBASI KOHIIEHTPALIMIO TIO
BCEH Macce pacTBOpa, U CHUKAET COAECP KAHKE LIEIOUYH B THIPOOKUCH.

IIpomoKUTEILHOCTh (CKOPOCTb) KapOOHM3aIMM 3aBUCUT OT HMHTCHCHUBHOCTH
nponyckanus (6apOOTHPOBaHUA) YITIEKUCIOTHI U €€ COoAepk aHHe B MPUMEHSEMBIX razax. [lpu
00JIbIION MHTEHCUBHOCTU IPOIYCKAaHUS Ta30B U BBICOKOM COJAEPKAHUU B HUX YTJIEKUCIIOTHI
ATIOMUHATHBIE PAcTBOPHI paznararrcs ckopee. OHaKo, MPH STOM,BBIMAAAIONIAS B OCAIOK
THAPOOKHUCH COJEPXKUT OOJbIlEe IIENOYd, T.K. OOpa3yrTCs MEJIKOJUCIEPCHBIE KPUCTAILIbI
THUAPOOKHCH.

CreneHb pa3JioKeHMs ATIOMUHATHOIO pacTBopa (TiayOuHa KapOOHU3alMu) BIMSET Kak
Ha (U3MYECKHE CBOMCTBA OCaJika TUAPOOKHUCH AIIOMHHHMS, TaK M Ha COJEp)KaHUE MPHUMECEH,
IEJIOYX U KpEMHE3eMa.

[Ipu xapOoHu3anuu 6e3 3aTpaBKU B HAYaIbHBIM MEPUOJ BbIMAJaeT TOHKOIUCTICPCHBIH
THAPOKCUA. 3aTeM HWIET BbIAEJICHUE YHCTOIO0 M KPYMHO3EpPHHUCTOTO ruapokcuna. Ha
3aKJTIOUYUTEIBHON CTAIMU MPOIlecca BHOBb MAET BbIACIEHHUE TOHKOAUCIIEPCHOTO THUAPOKCHTIA C
yBEJIMYEHHBIM coziepkanrueM SiO;.

Jlns yBenmudeHHs KadecTBa THUAPOKCHUIIA HA TIEPBOM 3Tare JOCTUTACTCS HCIOIb30BAaHHEM
3aTpaBKU. [ yBenMueHUs KauyecTBa TMAPOKCHIIA HA 3aKIIOUUTEIBHOM ATare HeoOXOAMMO
YBEJIMYUTH CTETIEHb 00€CKPEMHUBAHUSI HIIM BECTH HETOIHYIO0 KapOOHU3AIIHIO.

Texnonozusa kapoonuzayuu. J{ns xkapOOHHM3AIWMU HCHOJB3YIOTCS KapOOHU3aTOPHI C
MEXaHUYECKUM NIEpeMEelTMBaHUEM WU a3pONU(THRIM MTepEMEIIBAHNUEM.

KapOoHu3aTopsl ¢ MeXaHHYSCKUM TepeMelinBanuemM (puc.10)

KapOonm3anuio amOMHUHATHBIX PACTBOPOB MPOM3BOIAT B KapOOHHM3ATOpAX- KEJIE3HBIX
[JIHHIPUYCCKUX YaHaX, CHA0KEHHBIX MEXaHWYeCKUMH (I[EMHBIMH) Memankamu. llemHast
MeIIajika BpaIlaeTcsi CO CKOPOCTHIO 800/MUH.
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Pucynok 10 - Kap6onuzaTtopsr:
a - C MEXaHHYECKUM IepeMEeNINBaHIEM; O- ¢ BEpXHUM II0JIBOJIOM rasa.

Juametrp kapOonuzaropa 4,7-6,0m, Beicota 8,0M. JI71s1 YMEHBIICHHS TEIJIOBBIX TOTEPb,
CHapy>KH TOKPBIT TEIIOBOM m3oisuei tonmuuoi 100mm. B 6okoBoit yacTu cBepxy mmeercs
OTBEpCTHUE, JIs 3alOJIHEHUs aTIOMUHATHBIM PacTBOPOM. B qHMIE MPeaycMOTPEHO OTBEPCTHE
JUISL yaJIeHus! TUPAaTHON MyJIbIIbI, a HA BBICOTE 1,3M OT JAHUIA- OTBEPCTHUE JJIS CIIUBA COIOBOTO
pactBopa. Ilo OkpyX)HOCTM KapOOHM3aToOpa y JHHUINA PACHOJOKEHBI OTBEPCTHs, K KOTOPHIM
MOJICOeIMHEHBI TPYOBI IS MTOABOJIA TIEYHBIX Ta30B(0apOoTephl).

IIpu nepuonmyeckoil kKapoHNU3aUuy (UKIAMHU) BBIIOTHSIOTCS ONEpaLHu:

- HallOJIHEHHE KapOOHM3aTOpa aJIOMHUHATHBIM PACTBOPOM;

- IPOAYBKa 4epe3 pacTBOP TOMOYHBIX Ta30B, coaepxkamux COz;

- IEpEMEIINBAHNS PAaCTBOpA C OCAAKOM (BBIKPYUYHBAHHUE);

- OTCTauBaHME OCaJKa T’UAPOOKUCH ATFOMHUHUS;

- CIIUB COJIOBOT'O MaTOYHOT'O pacTBOPA;

- BBITPY3Ka FMIPATHOM MyJIbIIBI.

[eunsie rassl, copeprkamue 10-14% CO2 nepen kapOoHH3aIKEH OXJIAXKIAIOT U OYUIIAIOT
OT B3BEUICHHBIX INBUIEBBIX YacTUI[ B CKpyOOepax, opomaemblx BoJoW. OuuileHHbIE ra3bl Ipu
temnepatype 30-37°C, ¢ comepxanue mbun 0,02-0,04r/M° mocTynaroT B TypOOrasoqyBKH,
KOTOpPBbIE HATHETAIOT Ta3bl B KapOoHm3aTophl moj nasieHueM 0,6-0,7atm ( Temmeparypa ra3oB
100-150°C).

IIpakTka KapOOHHU3AIIMKM aJIOMUHATHBIX pacTBOpoB. KapOonuzaTop uepe3 BepxHee
OTBEPCTHE 10 BBICOTHI 5M OT JHHIIA 3alOJHSAIOT AMIOMHHATHBIM PAacTBOPOM, M3 OTICIICHUS
BHIIENAYMBaHKus TIpu Temmnepatype 73-75°C, npu kapOoHM3alMM TeMIlepaTypa pacTBOpa
nossiraercst 10 80°C ot Teruia ra3os.

[Tocne 3anmonHeHus: KapOOHU3ATOPa Yepe3 TOJILY pacTBOpa MPOIYBAIOT Ta3 B TEUEHHUE 6-
84ac, MPOAOJKUATENBHOCTh MPOLYBKM 3aBUCUT OT conepkaHus CO2 B NEUYHBIX rasax, Ui
oOecrieyeHnss HOpMaIbHOTO Tporuecca KoHueHTpauuss CO2 ve Hwke 12-13%. ['a3 mpomyckaror
JI0 TeX TOop, Mmoka coaepkanue Na;Ok B pactBope He nocTUTHET 1,5-2,0r/11, 5TO COOTBETCTBYET
pa3ioxeHuto pactBopa Ha 97% wunm octarouHomy coxepxkanuio2-3r/n Al,Osz. Kapbonusanmio
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710 TIOJTHOTO BBIJCNICHUS TIIMHO3EMa HE BEAYT, BO M30exKaHNe NOTy4YeHUsT GPAKIUN THIPOOKUCH C
MOBBILICHHBIM COJIEP/KaHUEM KPEMHE3EMA.

Ilo oxoHuUaHUWIO MOAAauM ra3a MAaTOYHBI PacTBOpP B TeUeHHE luaca NEpeMEInBaIOT C
TUAPATOM Ul YKPEIUIEHUS €r0 KPUCTAIUIOB, 3aTE€M IIyJIbIly OTCTAMBAIOT, PACTBOP OTKAYMBAIOT.
MaTouHBIi COIOBBIA PacTBOP OCBETIAIOT, YACTh €0 HANPABIAIOT Ha MPUTOTOBIEHUE LIMXTHI,
4acTh Ha BBIIIEIAYNBAHNE CIIEKA.

I'uapatHyto myneny U3 KapOOHU3aTOpa PUIBTPYIOT U MIPOMBIBAIOT HA BaKyyM-(QHIbTpax,
IIPOMBITBIN TUAPAT OKMCH AJIIOMUHUS HAIPABIIAIOT HA KaJbLMHALMIO B IIEYH.

OOmast TpOMOIKUTENBHOCTh IHMKJIA KapOoHu3amuu 12-14uac. ITpom3BOAUTENBEHOCTH
oxHoro kapoonuzaropa 600-650kr/gac Al,Os.

IIpu xapOOHM3AIMM HACHIIEHHBIX AJIIOMUHATHBIX PAcCTBOPOB TMPUMEHSIOT METOJ
HETOJIHOM KapOOHU3aIMK, BBI3BAHO 3TO TEM, YTO PACTBOPHI MOCTYHNAIOT HAa KapOOHM3ALHUIO C
HeOoNIbIIMM KpeMHEBBIM OTHoIIeHueM f= AlQs3/ SiO;. [lonHas kapOOHU3AIMS ATIOMUHATHBIX
pacTBOPOB MPUBEAET B KOHIIE MPOIECCA BBIACICHUIO THIPOOKUCH CHIIBHO 3arpsi3HeHHON SiQ2 u
Na;One mpurogHoit anst snekTposmza. KapOoHM3aluio KOHLEHTPUPOBAHHBIX ATIOMHHATHBIX
pacTBOPOB 3aKaHYMBAIOT MPHU BBIACICHUU B ocafoK 85% OKHCH aJlOMUHHS COJAEpIKAIlle B
AJIIOMHHATHOM PacTBOPE, MATOYHBIM COOBBIM PACTBOP HANPABIIAIOT HA IIPUTOTOBIICHUE MOKPOU
HIMXTHI.

Paznoxenne xapOOHU3AIME MOXHO BECTH HENPEPHIBHO B OaTapesix MocieaoBaTeIbHO
COEJIMHEHHBIX KapOOHU3aTOPOB.

KapOGonuzaropsl ¢ asporudTaeiM niepemernuBanueM (puc.l1). B 3tux xapOoHm3aTopax
MyJbIa MEPEeMENINBAeTCsl Ta30M, MOCTYIAIIIUM Yepe3 COoIla B KOHMYECKOW YacTu  armapara.
Jlng mogbema rufipoKcuaa, OCaXIaolero B 00beMe, pacrioaoKEHHOM HUXKE COTIENl, YCTaHOBJICH
[UPKYJISIIUOHHBIN adpOTHT.

JInst kapOOHU3AIMH UCTIONB3YIOTCA  a3pOJIMPTHRIEKAPOOHU3ATOPHI C BEPXHUM TOJIBOJIOM
raza (puc.100), 9TO MO3BOJISET CHU3UTH PACXOJ DSHEPIUHU, 32 CYET CHIXKCHUS MOIIHOCTU
TypOOTrazoayBOK.

Jl71s ocyliecTBIIeHUsI HEMPEPBIBHOTO Mpoliecca KapOOHU3aTOPBI COSIMHAIOTCS B OaTapeu.

Pucynok 11 -Kap6oHH3aTopuMiInHAPO- KOHMYECKOTO THUIIA:
1 - Tpy0a ¢ HHEPLIMOHHOM JIOBYIIKOMN; 2- KpBIIIKA; 3- KopIyc; 4 — a3ponudr.

Ilopsinok BbINOJIHEHHs Pa0OTHI

47



1. O3HaKOMHUTBCS C TEOPETHUECKOM YaCThIO TAHHOTO METOAMYCCKOTO YKa3aHHUS.

2. CocTaBUTh NPHUHLUIINAIBHYIO TEXHOJOTUYECKYIO CXEMY IPOM3BOJCTBA INIMHO3EMA
IO CITOCO0Y CIIEKaHUSI.

3. CocraBUTh TEXHOJOTMYECKUE CXEMbI OCHOBHBIX MEPEACIOB COTVIACHO BApHAHTY, C
OIMUCAHUEM OCHOBHBIX MPOIIECCOB, HCIOJIB3YeMOro OOOPYAOBaHMS M TApaMETPOB Ha ITHX
nepeenax.

4. OTBETUTh HA KOHTPOJIbHBIC BOMPOCHI, COTJIACHO BapUAHTY.

BapuanTsl 3a1aHHH M KOHTPOJIbLHBIE BOIIPOCHI
Bapuanr 1
1. PaSPaGOTaTB TCXHOJIOTHYICCKYI0 CXCMY MMOATOTOBKHW HIUXTHI JJIS CIICKAHUA.

2. KoHCTpyKTHBHBIE OCOOCHHOCTH KapOOHU3AaTOPOB.

Bapuanr 2
1. Pa3pabotaTh cxemy BbIllleTaunBaHUS CIIEKA.
2. Anmapatypa, UCTONb3yeMast sl IPOBEICHUs IIpoliecca KapOOHHU3AIIH.

Bapuant 3
1. Pa3pabotarh cxeMy 00eCKpeMHHUBAHUSI.
2. ®akTopsl, BIUAIOUINE HA MPOLIECC KAPOOHU3AIIHH.

Bapuanr 4
1. Pa3paboraTth cxemy KapOOHU3AIIHH.
2.  Yewm otnmvaetcs crocod cniekanust oT criocoba baitepa?

Bapuant S
1. Pa3pabotarh cxemy KaJbLIMHALIUH IHIPOOKHCH ATIOMUHUS.
2. KapOonuzamnusi aJlOMUHATHBIX pPAacTBOPOB, HAa UYEM OCHOBBIBACTCS MPUHIIMII

KapOOHM3ALIUY.
Bapuanr 6
1. Pa3paboTaTh TEXHOJOTHYECKYIO CXEMY MOATOTOBKH LINXTHI JJIsl CTIEKAHMUSL.
2. Kakoe obopyoBaHue HCTIOJIb3YETCS Ha nepBo u BTOpPOH

CT&HHHXO6GCKPGMHI/IB3HI/IH?

Bapuanr 7
1. Pa3paboTarh cxeMy BbIIIEIAYMBAHUS CIIEKA.
2. Budewm 3axiouaercst BTopasi cTaaus 00eCKpeMHUBaHUs?

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

Bapuanrt 9
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1. Pa3pabotarh cxemy kapOOHHU3AIMU
2. Kaky1o poJib BBIONHSIOT KOMITIOHEHTA IIMXTHI.IPU CIIEKAaHUU?

Bapuanr 10
1. Pa3pabotaTh cxemy KaJbIIMHAIIUN THIPOOKHCH ATFOMUHU
2. Jlo3upoBKa KOMIIOHEHTOB IIUXTHI.

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

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

Bapuanr 13
1. Pa3pabotath cxemy KapOOHHM3ALNU.
2. CocraB nomy4aemMorocrexa.

Bapuanr 14
1. Pa3pabotaTh cxemy BbIllleTauMBaHUS CIIEKA.
2. Yro Takoe criekooOpa3oBaTeb?

Bapmuanr 15
1. Pa3pabotarh cxemMy KaJdbLMHALMHA THIPOOKHCH AIFOMUHUS
2. XHWMHYECKHH COCTaB CIICKa, MMOBCACHUC KOMIIOHCHTOB CIICKA ITPU BbIIICIAYUBAHUH.

Bapuanr 16
1. Pa3zpaboraTs cxemy KapOOHU3AIIHH.
2. OO6opynoBaHue, UCIIOJIb3YyEMOE JIJIs BHIIICTAaYUBaAHUS.

Bapmuanr 17

1. Pa3pabotarhk cxemy BbILIEIAUMBAHUS CIIEKA.

2. Jlna dYero mpoM3BOAUTCS OOECKPEMHHMBAHUE aTIOMHUHATHOTO pPACTBOpA, KakKou
KPEMHEBBII MOJyJb TIOJTy4aeTCsl ociie 00eCKpEMHUBAHUS?

Bapuanr 18
1. PazpabotaTh cxemy KaJbLUHAIIUU TUAPOOKUCH ATIOMUHUS.
2. CKONBKO CTaJHi BXOJUT B IIPOIIECC 0OCCKPEMHUBAHUS AITFOMUHATHBIX PACTBOPOB?

Pexomenayemas sureparypa:
1. benseB, A. U. Meramnyprus nerkux wmeramioB / A. WU. benseB. — 6-e¢ m3n. - M.:
Meramnyprus, 1970. — 368 c.
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2. MockButuH, B. W. Metamutyprust JIerkMx MeTauIoB: y4yeOHUK s By3oB / B. U
MocksutuH, 1. B. Hukonaes, b. A. ®omunsix. - M.: Uatepmer Unxunupunr, 2005. — 416 c.

IMpakTnyeckas padora Ne3

Tema: Pa3paboTka anmapaTypHO-TEXHOJIOTHYECKONH CXEMbl MPOU3BOJICTBA 000MKEHHBIX
aHO/ OB
Henb: OcBouTh MOCIENOBATENBLHOCTh OIEpalMil MPOU3BOJCTBA AHOAHOW Macchl H
000XOKEHHBIX ~ aHOJOB, HCIIOJIB3yeMoe O00OpYIOBaHHWE, TEXHOJOTHYECKHE MapaMeTphl,
MoJIJIepKUBAaEMbIE Ha Tiepeiesax.
Teopernyeckue cBeeHust

Hecmotpss Ha MHOrooOpaszue 3IEeKTPOJHBIX W3AEIHH, OHM H3rOTABIMBAIOTCS IO
OJTHOTUITHOM TEXHOJIOTMYECKOH cXeMe:TBep/ble yIiepoJHble MaTepuaibl B BHJE Habopa
Pas3IMYHBIX YACTHUL, HO OMPEAETICHHBIX Pa3MEpPOB MEPEMELIMBAIOT CO CBSA3YIOIIUM BEIIECTBOM.
[Tonmyuennas macca, ucronb3yetcs A GopMupoBanus aHoxa (Ha snekrponusepax ¢ COA) umm
U3TOTOBJICHHE 000X KEHHBIX aHOJOB (IS AneKTposn3epoB ¢ OA).

[MpuHIMNanbHAass TEXHOJOTMYECKash CXeMa IPOW3BOJCTBA  aHOIHOU(IIIEKTPOIHOM)
Macchl puBeieHa Hibke (puc.l).
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2. HpHuUHOHITLHAR CXEMD MDOHIBOACTRI ANOIHOH Macehs
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PucyHnok 2 - Cxema npou3BoicTBa aHOJHOM Maccel Ha Bl'a3

OcHoOBHBIE CBeJIEHHUsI 0 ChIPbe IJIsI POU3BOACTBA YJIEKTPOI0B

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

IMPUMCHAIOTCA

K ectecTBeHHEIM YIJICPOAUCTBIM MaT€prajiaM OTHOCATCA aHTPAUWTLHI U HATYPAJIbHBIC

rpaduTHI.

K wuckyccTBeHHBIM

HCKYCCTBCHHBLIC

IICKOBEIC, KaMeHHoerHBHHe).

YIJIEPOIHUCTHIM

B KOTOPBIX OCHOBHOU

MaTepuaigaM OTHOCATCS KOKChI (He(TsHbIe,




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

- TBEPJIbIE YTIEPOJUCTHIE MATEPUATIBI;

- CBSI3YIOIINE BELIECTBA.

CoIpbeM 11 MPOU3BOJICTBA IEKTPOIOB CIYKaT:

- 3JIEKTPOJHbIE KAMEHHOYTOJIbHbIE WIIK HE(PTAHBIE MEKU — CBSI3YIOIINE;

- aHTPAIMTHI, PICKTPOAHBIE KOKCHI (HEPTSIHBIC WA TIEKOBBIC) - TBEPABINA YIIIEPOIUCTHIN
MaTepua.

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

Bb160p 3THX BUIOB CBHIPBSl OIpENEsSeTCs] CAeAYIOLIIM:

1. Onu 00JamaroT HU3KOH 30JIbHOCTBIO, YTO BaXHO [JI SJIECKTPOJIUTHYECKOTO
MPOU3BOJCTBA ATIOMUHMS, T.K. JKele30, KpPEeMHUi, MeIb, IUHK U Jpyrde MPHUMECH,
coJieprKalriecs B 30J1€, MEPEXOAAT B SJCKTPOIUTUYECKUN alFOMUHUMN, CHIDKAs €ro KayecTBoO.

2. Dmektponbl, o0Opa3oBaHHBIE U3 JOTHUX MAaTEpHUaIoB, OOIATAIOT  BBICOKOM
AIIEKTPOTPOBOTHOCTHIO, 0€3 Yero HEBO3MOXKEH IOABOJ TOKa K 30HE  OSICKTPOXUMHYECKON
peakIuu.

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

4. Dtu Marepuanbl Tocle TepMOOOpaObOTKH 007alal0T BBICOKMMH TEPMOCTOUKHMHU
CBOMCTBaMH, JOCTATOUYHBIMH CBOMCTBAMU /il paOOTHl B XUMHUYECKU arpeCCUBHOM Cpelie U Mpu
BBICOKMX TemmnepaTypax 950°-1000°C.

CrIpbeBble MaTepHaJIbl 1J1s1 IPOU3BOACTBA AHOJHON Macchl M AaHO/A0B

Caszyonue MaTepuabl

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

- KAMEHHOYTOJIBHBIN TEK;

- He(pTSAHOM TeK.

B HacTosimiee BpeMs B OCHOBHOM HUCIIOJIb3YE€TCsl KAMEHHOYTOJIBHBIN €K, 10 Py IPUYHH
UCTIOJIb30BaHUE HE(PTIHBIX NIEKOB OrPaHIMYEHHO.

KameHHOYTro1bHBIH NEK

HcxomHbIM MaTepuansoM Uil MPOU3BOJICTBA KAMEHHOYTOJIFHBIX TIEKOB SIBIISIETCSI CMOJIA,
nojgy4yaemass KaK TIOOOYHBIM TPOAYKT TPH KOKCOBAaHUHM YIJIEH C IEIbI0 MOJYYCHHUS
METAJUTyprudeckux KOKcoB. Ilpum kokcoBaHuM yriei (KOKCyromuecs) B KOKCOBBIX OaTapesix
HOJIy4aeTcsl KOKC, CMOJIa KOKCOBAHUS U Ta3bl KOKCcoBaHUs. Kokc, MOIyUYeHHBIH pH KOKCOBaHUH,
COJICPKHUT MHOTO MHHEpAJbHBIX NMpPUMEcCEed W He TOAEH Ul 3JEKTPOJHOro NMpou3BojacTBa. B
CMOJI€ KOKCOBAaHHUS COJEp)KaHHE IpHUMEcel  HEBEIMKO, M OHA CIYXHT  ChIpbeM JUIs
IPOM3BOJICTBA KAMEHHOYTOJILHOTO TEKA.
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KaMeHHOYronpHBIN TEK MPEeACTaBIsSeT COOOM TSHKENBI OCTATOK IOCIE pa3rOHKU
cMoibl. Yem Oosbliie KOTUYECTBO (ppakiuii OyaeT OTOTHAHO W3 CMOJIBI, TEM MeEHbIIE Oyer
MIOJTyYEHO TIeKa U TEM BBILIE OyAET TEMIEpATypa €ro pa3MsIryeHus.

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

B wupeane nmons meka, UCHOJNB3yeMOro Juisi IPOMU3BOACTBA AHOJOB  JOJDKHA
ONTUMU3HUPOBATHCA MPUMEHUTENBHO K KaXIAOMY THUILy KOKCa M CMECHU C LEIbI0 JTOCTUKEHUS
MaKCUMaJIbHOM MJIOTHOCTH, MAKCUMAJILHOM 3JIEKTPONPOBOJHOCTH, MAKCUMaIbHOM MTPOYHOCTH U
MaKCHUMaJIbHON YCTOMYMBOCTH K OKUCJIEHHUIO U BBITOPAHUIO.

DuU3NKO - XMMHYECKHe CBOICTBA IIEKOB

B xauecTBe CBA3YIOIIMX MPUMEHSIIOTCS MaTepHalibl, KOTOpbIE B Ipolecce O00Xura
KOKCYIOTCSL M, 00pa3ys IOCTaTOYHOE KOJIMYECTBO IPOYHOTO KOKCA, NPUAAIOT H3ACTHIM
HEOOXOAMMYIO TMPOYHOCTh M OJHOPOAHOCTH. Kpome 5Toil OCHOBHOHM (YyHKIMH, CBS3yIOIIEe
JOJIKHO 00ecreunBaTh TaKylo IIACTUYHOCTh Macce, YTOObI CTaJI0 BO3MOXKHBIM IPECCOBAHUE U3
Hed u3Nenuii. OTU JBE 0COOEHHOCTH CBS3YIOIIETO BEIIECTBA HE 3aBHUCST OJHA OT APYroM, HO
00s13aTeNbHBI TSI TI0OOTO €ro BUA.

KaMeHHOYTOJIBHBIN M€K - CI0XHAasi CTPYKTypa C OIPOMHBIM KOJIMYECTBOM XHUMHUYECKHX
COCJIMHEHUH, OTIIMYUTEIbHAsE 0COOEHHOCTh MEKa 3TO HAJMYUE B CTPYKTYpPE KOHIACHCUPOBAHHBIX
apOMaTUYECKHUX YIJIEBOAOPOJOB, MMPOCTEHIINIA MpPEACTaBUTENb OE€H30/1- YCIOBHO OEH30JbHOE
KOJIBLIO.

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

IIpn kokcoBaHuu (MOMUKOHACHCALIMM) HSTHUX COEIWHEHUH MPOUCXOTUT 00Opa3oBaHUE
KOKCOBOH CTPYKTYphl, MOAOOHON KpUCTAUIMYECKOM pemeTke rpadura, HO ¢ OOJIBIIMM
KOJINYECTBOM JIC(PEKTOB M OTKJIOHEHUH OT CTpOeHUs rpaduTa.

BricokoMonekysipHbIe apOMATHYECKUE COCIUHEHMS UMEIOT CHOCOOHOCTh K
KOKCOBAHUIO U OHU SIBJISIIOTCSA «BBICOKOTEMIIEPATYPHBIM CKJIEHBAIOLUIUM WM LIEMEHTHPYIOIIUM
BEILIECTBOMY.

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

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

€€ HCDGD&GOTKH, HOBBINICHUEC TEMIICPATYPHI CMOJIBI WJIN YBCIWYCHUC JJIHUTCIHbHOCTH €€ HAarpcBa

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

KauecTBO meKoB OLEHMBAETCSI TAKMMM IOKA3aTENSIMHM, KaK IUIOTHOCTB, BBIXOJ JIETYYUX
BEUIECTB, 30JIbHOCTh, TEMIIEpAaTypa pasMArYeHUs, a Takke rpynnoBod cocrtas. llocnenHuii
XapakTepusyeTcs BbIXOJOM (pakiuil meka, pacTBOPUMBIX B PA3IMUHBIX OPraHMYECKUX
pacTBOpUTENAX (TOMYy0J1, OeH3MH, O€H30J1, XMHOJIUH U Tp.).

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

-msirkue (40-65 °C),

-cpenHereMiiepatyphsie (67-73 °C),

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

- BeICOKOTeMItepatypHble (Bbime 90°C).

ITex ¢ temmeparypoit pazmsiruenus (Tp) go 65 °C ucnonb3zyeTcs A MPOU3BOJCTBA
KPOBEJIBbHBIX MaTEPUAJIOB, IPENAapUpPOBAHHBIX CMOJI U T. 1. BricokoTemmneparypHsbie neku ¢ T
p Beie 90 °C npuMeHSI0TCS A1 IPOU3BOCTBA IEKOBOI'O KOKCA.

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

Tabmuma 1

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

R ST =l ad

III10THOCTH MEeKa YBEJINYMBAETCA C MOBBILIEHUEM TEMIEPATYPBI €ro pasmsardeHus. s
37eKTPOAHBIX TekoB - 1,2-1,3 r/cm®.C pocToM TeMmepaTyphl BBIAECPKKH MPOMCXOIUT U POCT
IUIOTHOCTH, TPU ATOM CaMO BEIECTBO IeKa He OcTaeTcs Heu3MeHHbIM. [lek B cBoell OCHOBe
COCTOMT M3 apoMaTHYecKuX (MU IMKINYECKHX) yrieBojoponoB. [Ipocredmmm  ux
MpEeJICTAaBUTENIeM SIBISIETCS] O€H30I - YCIOBHO, TaK Ha3bIBaeMoOe OEH30IbHOE KOJbIIO:

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

— (peHaHTpEH, — aHTPaIIeH, — MEePUIICH
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[InoTHOCTH TEKa Mpu 3TOM Bo3pacTaeT. YeM BbllIe TeMIepaTypa BBLACPKKHU IMEKa, TEM
0O0JIBIIIE POCT €T0 TIIOTHOCTH.

BsizkocTh meka mpeicTaBiseT OOJBIION MPAKTUYECKUH HHTEpeC, T.K. OT €€ 3HAUYCHHS
3aBUCST YCJOBHSI CMEIICHHUS W TPECCOBaHHUs yrierpaduToBBIX MaTepuanoB. Bs3kocTe meka
3aBUCUT OT TEMIEPATYpbl €ro pasMArdeHHUs] M PE3KO CHUXKAETCS NpPU  HArpeBaHWU IIeKa.
Bs3K0CTh Meka MOXHO 3HAYUTENIHbHO CHU3UTH IyTEM BBEACHUS Pa3IMYHBIX J100aBOK (KepoCHHa,
HOTJIOTUTENILHOTO WM aHTPALEHOBOTO MacJja ! IIp).

IloBepxHOCTHOE HATSIZKEHUE

[Ipu npousBoACTBE NIEKTPOJIHBIX Macc, B IPOLECCE CMEUIEHUs YIIIEPOAUCTON MIUXTHI U
eKka MHOTHE SIBJICHMS, TMPOMCXONAIIME Ha TIpaHule pasgena (a3, omnpeaensorcs
MOBEPXHOCTHBIMU CBOMCTBAaMHU CBS3YIOIETO, KOJWYECTBEHHON OLEHKOW KOTOPBIX SIBIISOTCS
MOBEPXHOCTHOE HATSHKEHUE M KPAeBOM YroJl CMauyMBaHMUSL.

[ToBepXxHOCTHOE HaTSKEHUE BO3PACTAET C MOBBIINICHUEM TEMIIEPATypbl pa3mMsrdeHus Tp
Y CHMJKAETCs TI0 MEPE HarpeBa Ieka.

KpaeBoiil yron cmaunBaHMsi BO3pacTaeT 1o Mepe pocta Tp U MOHOTOHHO CHUXAETCsI IIPU
HarpeBaHuU IeKa.

Ilex oTHOCUTCA K IVIOXMM NMPOBOAHMKAM TeIlJIa, 3HaU€HUs ero terionpoBoaHocTH (K)
IS STIEKTPOJIHBIX MeKOoB B MHTepBane Temmeparyp 80-200° C nexar B npenenax 0,08-0,12 B1/m.
TemnoemkocTh nekoB Takke Heenuka (C); 17 3JeKTPOAHBIX MEKOB B MHTEPBAJE TEMIEPaTyp
80-200° C nexutr B mpenenax 1300-1700 Jx/kr. 3Hauenuss ko3dpduuuentoB K u C npu
yBenudyeHuu Tp u TemiiepaTypbl HarpeBa BO3pacTaroT.

I'pynmnoBoii cocraB nexka. BBuay Ci10)kHOCTH XMMHYECKOI0 COCTaBa KAMEHHOYIOJIbHBII
NeK, KaK W psI MOJOOHBIX €My BEIIECTB, XapaKTEPH3YETCsl TPYIIOBBIM COCTaBOM WU
(GpakuusMu  KOTOpBIE OTIMYAIOTCS  MOJEKYJISPHOM Maccod M, CIIeOBaTENbHO, CBOUMH
cBOMcTBaMHM (pa3IMYHbIM OTHOUIEHHEM K OIPE/IETIEHHBIM PACTBOPUTEIISIM).

['pynnoBoii coctaB neka-kap6ouabl, KapOeHbl, acajabTeHbl, MATbTEHBbI.

Kapo6ouabl (o1 —(ppakius) — yepHbId 0YeHb MEJIKHUNA TOPOIIOK, HE TUIABSLIUNCS Jaxe

npu HarpeBanun 10 500°C, HepacTBOpHMEIE B XMHOJINHE, COEPKUT YACTHIIBI TTOTYKOKCa, KOKCA
U MUHEpalbHble NPUMECH, BBICOKOMOJIEKYJISIPHbIE apoOMaTHYeCKHe BellecTBa. VHepTHBIN
HAlOJIHUTENb, He  O00NagaloT  CBA3YIOUIMMM  CBOWCTBAMHM, HO  CIyXaT IEHTpaMu
KOoKcooOpa3oBanus. Cojep:kaHue B KAMEHHOYTOJbHOM neke ot 3 1018%.

KapOenbi(a 2- Gpakiuus) He pacTBOpSAETCS B TOJIYOJe, HO PACTBOPSAETCS B XUHOJIHMHE 3TO
Ba)KHEHIass COCTABIAIONIAs CBA3YIOIIEr0. JTO CMECh BBICOKOMOJEKYJSPHBIX COEAMHEHUU
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CHOCOOHBIX TJIABUTHCA W CHEKATbCsA, 3TO BaKHEHIIAs (pakius CBA3YIOMIETO. o2- (paxius,

comepkanue B neke He MmeHee 20%. Omnpenensiercs MO pa3HOCTH COAEpIXKAHMS BEILIECTBA,
PacTBOPUMBIX B XHUHOJIMHE U TOIYOJIE.

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

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

OHU SBISIOTCA TOBEPXHOCTHO AKTUBHBIMM  BEIIECTBAMH U ONPENEISAIOT CMavyMBAIOLILYIO
CIIOCOOHOCTh T€Ka, CHIDKAIOT TEeMIIepaTypy pa3MsrueHusi U BS3KOCTh TI€Ka, CIOCOOHBI K
CIIEKaHMIO, HO B MEHBIIEN MeEpe.

Tadauua 2

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

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

i HHHOIHH BricororonngeHoHpoBAHHE S CORTHEEHHA
HEVCTAHOBINEHHOH CTRYETVRE

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

[Ipu anuTenbHOM XpaHEHUU TeKa MPH BHICOKOM TeMIepaType ramMmma nepexouT BoeTa, a
Oera Basib(a, CHIKAETCS COJEp)KaHUE JIeTYyYMX BEIIECTB, YBEJIWYHBACTCS TemIepaTypa
pa3MArYeHUS.

KoxkcoBblii 0cTaTOK - POIIEHTHOE OTHOILIEHHE KOJIMYECTBA KOKCa, 00pa3yIoUIerocs mpu
KOKCOBAaHUH TI€Ka, K MCXOJHOMY KOJHMYECTBY IEKa, BBIXOJ KOKCOBOT'O OCTaTKa ONpeaesseTcs
coJepKaHueM (QpakLuuil o1 o2

Chnekamwmuecsi CBOHCTBa - 3TO CIOCOOHOCTh CBSI3BIBATHCS (LIEMEHTUPOBATHCS) C
AJIEKTPOJIHBIM MaTepuanioM. Bo3spacraeT ¢ pocToM TemmepaTypbl pa3MArdeHHUs, COJEp:KaHus
BBICOKOMOJICKYJIIPHBIX (Dpakituii a2 u .

30JbHOCTh — HAJIMYKME BPEIHBIX MPUMECEH: KpPEMHHH, Kele30, BaHAAWN, HATPUU U
cepa. VoHbl HaTpus SBISIOTCS KaTalu3aTopoM oOKucisemMocTd aHoga B artmocdepe COo,
0COOCHHO OOOXKEHHOTO aHona. BaHaawii sBIsSeTCS KaTalM3aTOpPOM OKHCISIEMOCTH aHOJa B
atMocdepe Bo3ayxa.

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

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

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

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

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

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

25°C ricwd 1,29 1,28

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

B Hacrosmiee BpeMs KaMEHHOYIOJbHBIM II€K SBISETCS E€OUHCTBEHHBIM BHJIOM
CBA3YIOLEr0 JJI IPOU3BOACTBA  YIVIEPOJUCTOM  MPOAYKLHH. Opnako, coOKpalieHue
IPOM3BOJICTBA KOKCA U YXyALICHHE KayecTBAa KOKCYIOIUXCS YIJIeH MPUBENU K JeUIUTY MeKa U
3HAUUTENbHAS €r0 YacTh UMIIOPTUPYETCS U3 Pa3IMYHbIX CTPaH. B CBS3M C 3TUM yXke B TEUEHUE
JUIUTEILHOTO BPEMEHH BEAYTCS IOUCKU albTEPHATUBHBIX BUI0B CBA3YIOIINX MATEPUAJIOB.

B xadecTBe OCHOBHOI'O BO3MOHOTO IOCTAaBIIMKA CHIPBS I IPOU3BOACTBA CBSA3YIOIIETO
paccMaTpuBaeTCs HedTenepepadaThIBaIOIIAs IIPOMBIIIJICHHOCTD, pacnosararoomas
3HAYUTEIbHBIMHM 3allaCaMU Pa3HOOOpa3HBIX BUIOB ChIpbs. [IpennpHHUMAaBIINECS MOMbBITKH
UCIOJIb30BaTh TaKWe BHJIbI NPOJYKTOB MepepabOTKM He)TH Kak TyIpOH, Ma3yT M Ip. He
YBEHUYAJIUCh YCIIEXOM HM3-32 HEBBICOKOH CTENEHM MX apOMaTH3allMHM U OOJBIIOTO COJIEPKAHHS
30J1bI U CEPBI.

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

HedTsaHolt nex MeHee apoMaTU3MPOBaH, Ha YTO YKa3bIBAaeT €ro 0Oosiee HU3Kasl INIOTHOCTh
u otHomenue C/H.

AHonHast Macca, NpPUTOTOBJICHHAas Ha HE(TIHOM IIeKe ¢ MNPUMEPHO TaKoM ke
TEMIepaTypoil pa3MsryeHus, Kak y KaMEHHOYTOJBHOI'O, MMEET OOJBIIYyI0 IIACTUYHOCTD.
Heo0xonuMo ~ OTMETHTH, 4YTO  NPUMEHEHHE  HEPTSIHOr0  MEKano3BOJSIET  IMOJYYHUTh
rpadUTHPOBAHHBIE H3JENHUA M3 HEPTIHOTO KOKca Ooyiee BBICOKOTO KadyecTBa, 4YeM IIpH
MCIIOJIb30BaHNU KAMEHHOYTOJIbHOIO IEKa.

Opnako He(QTAIHOW NEK HMMEET OrpaHMYEHHOE NPHUMEHEHHE, T.K. NPU OJAMHAKOBOM
KayecTBe (II0 IPYNIIOBOMY COCTaBY, IUIOTHOCTH, BSI3KOCTH) C KaMEHHOYTOJIbHBIM II€KOM, OH
JIOJDKEH MMETh OoJiee BBICOKYIO Tp M CMeIlleHHe MacChl NPUAETCS BECTH MpU 0oJiee BBICOKOM
Temneparype. OTO NOTpedyeT 3aMeHbl HEKOTOPOrO0 TEXHOJIOTMYECKOro 000pyAOBaHMs, T.K.
OpuzeTcs NMPUMEHATh map ¢ Oojee BBICOKMM JAaBlieHHMEM M Temreparypoil. HedrsHble meku
OTIIMYAIOTCSI OT KaMEHHOYI'OJBHOTO II€Ka TEM, YTO COJAEp)KaT MaJlo€ KOJIMYECTBO IPHUMECEH,
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HCPACTBOPHMMBIX B XHUHOJIMHC W HUMCHOT MCHCC KOHACHCUPOBAHHYIO aAPOMATUYCCKYIO
CprKTypyB ICJIOM aHaJIUu3 JAaHHBIX O BO3MOJXHBIX 3aMCHUTCIISIX KAMCHHOYT'OJIBHOI'O TICKa B
KauyeCTBE AIEKTPOJHOTOCBA3YIOLIET0O MO3BOJISIET CAETIATh BBIBOJI, YTO HanboJiee NepCcreKTUBHBIM
SIBJISICTCS] UCTIOJIb30BAaHUE TIPOYKTOB NIEPepadOTKU HEPTH.

TBépable yriiepoaucTbie MATEPHUAJIbI

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

- rpadUThI

- KOKCBI

AHTpPaUUTHI

AHTpauUThl OTHOCSITCS K €CTECTBEHHBIM MaTepHaiaM, KOTOPbIE MIUPOKO UCTIOIb3YIOTCS
IpU TPOU3BOJCTBE SJIEKTPOAHBIX MACC JUIsl AJIFOMUHUEBOM MPOMBIIUIEHHOCTH. DJIEMEHTHBIN
coctaB auTpauToB (% Mmac. : yraepon 93—98; Bogopoa 1—3%; kucnopoa u cepa 1o 1%, 3o1na
4-8%).

BaxxHo#l 0COOEHHOCTBIO aHTPALIUTOB SIBJIETCA UX BBICOKAs JOCTYMHOCTh M HM3Kas (IO
CPaBHEHHUIO C DJJEKTPOJHBIMU KOKCamMHu) cTouMOCTh. JloHenkuii Oacceitn, HoBocuOupckas
obnacte, Ky3Henkuii 6acceis.

[IpupoaHbIii  aHTpaUMT UMEET HEJOCTAaTOYHYK) MEXaHWYECKYH NPOYHOCTh U
TEPMUYECKYI0 CTOMKOCTh, JA€T 3HAYUTENbHYIO YCaaKy @pu HarpeBaHuu. IlosTtomy st
MPOU3BOJICTBA YIIIerpaUTOBOM MPOTYKIIUN MPOU3BOASAT €ro MPOKATUBAHUE.

Bricokast 30JbHOCTh HCKIIIOYAET MCHOJb30BAaHUE AaHTPALMTOB JUJIi MPOU3BOJACTBA
AQHOJTHOW MacChl U OOOMOKCHHBIX aHOMOB. HO aHTpalMTHI SBISIOTCS OCHOBHBIM KOMIIOHEHTOM
VIOJBHBIX TOJOBBIX M OOpPTOBBIX OJOKOB, TPUMEHEHHE KOTOPOTO YIy4yllaeT TaKue
AKCIUTyaTallMOHHBIE  CBOMCTBAa 3THUX HU3ACIUH, KaK TEPMOCTOMKOCTb, MPOYHOCTHBIE
XapaKTEPUCTUKU H DJICKTPOIPOBOIHOCT. TexHudeckue ycaoBus (TY) Ha MOCTaBKy aHTPAIIMTOB
COCTABJISIIOTCS TOCIE IMPOBEACHUS CIEUHUAIBHBIX MPOMBIIUICHHBIX HCObITaHUW. TY Ha
AHTPALUThI Pa3HBIX MECTOPOXKICHUM MOTYT 3aMETHO Pa3InyaThCs.

Koxkcsl

Kokcel 0a1H 13 Ba)KHEUILINX BUIOB CHIPbS JUIS JIEKTPOAHOTO MPOU3BOJICTBA.

Haubonee 1ieHHBI Mall030JIbHBIE BHJIBI KOKCOB, COJICPKAHME 30716 B KOTOPBIX HE mpeBbImaet 1%,
UCTIONB3YIOTCS AJIsI TPOU3BOJICTBA AHOAHON MAacChl U O00KKEHHBIX aHOJIOB.

B CHI' npousBouaT nBa BHAa Mallo30JIbHBIX KOKCOB: HE(TsSHbIE U TEeKOBbIC. [lepBbie
MOJIy4al0T KOKCOBAaHUEM HE(TSHBIX OCTATKOB, BTOPhIE — KOKCOBAHHEM KaMEHHOYTOJILHOTO TIEKa
npu Temmneparype ot 500 101000°C.

Hedrsinbie KOKCHI

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

KpexkuHroBpsie KOKCBHI TOJY4arOT M3 OCTAaTKOB  MEpepabOTKM HEPTH  KPEKUHT-
IIPOLIECCOM, a TUPOJIU3HBIE KOKCBhI- U3 OCTAaTKOB MUPOJIN3A.

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

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

B xone atoro npouecca 00pa3yroTcsi HENpeaesIbHbIE YIIIEBOJOPOAb! (ITHIICH, IPOMUIIEH,
OyTazueH), MCIOJIb3yeMble KaK XUMHUYECKOE ChIPbE IPU MPOU3BOJCTBE IUIACTHUECKUX Macc,
BOJIOKOH, CHHTETHUECKOr0 Kayyyka 1 T.4. OCcTaTK{ NUPOJIU3a UAYT Ha MOIy4YE€HUE THUPOIUZHOTO
Kokca. [Ipu muponuse BBIXOJ CMOJSHBIX OCTATKOB HE IMpeBbIMIAET 5 % W UCHONb3yeTcs Ui
NOJY4YEeHHsI MHOTHX MPOIYKTOB, B TOM YHCIIE HE(YTIHOTO KOKCA.

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

KpekuHroBbIle KOKCHI TIOCIIE TPOKAIKH CTAHOBSTCS 00Jiee IUIOTHBIMH, YeM MUPOJIU3HBIC,
HO coJiepKaT OoJibllle MUHEPAIBHBIX NMPUMECEH M CIOCOOHBI JIerdye OKUCIATHCSA. AHOIBI U3
KPEKHUHIOBOI'0 KOKCAa UMEIOT 0OJIbIlI€ MUKPOTPEIUH.

TpeGoBanus Kk KOKcam

Cozep:xanue BJATW U JETYYHX — 0aJJacTHble NPUMECH, KOTOpbIE YIAJSAIOTCS MpHU

IPOKAJIKe, MO3TOMY IIeJIecO00pa3HO APOOUTH M MPOKATUBATh KOKCHI B MECTaX MX MPOU3BOJCTBA.
TpaHcopTUpOBKa U XpaHEHHUE JyYllle B 3aKPBITHIX €MKOCTSIX BO M30€KaHUE MOMaJaHMs BIaru
U TIOTJIOMEHUsT MMHU aTMochepHoi Bimaru. JleTyume BemIecTBa W BIATy YIAIAIOT W3 KOKca
IPOKAJMBAHMEM BO BPAIIAKOIIMXCSl U POTOPHBIX Meyax npu temmnepatype 1150— 1300 °C.

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

307a — 3TO OKCHUJIBI KPEMHHUS, JKelie3a, allfOMUHUS, Kalblus, MarHus, HaTpus, gocdopa,

BaHaJMs, CEPHI.

XKene3o u KpeMHUI NOTHOCTBIO IEPEXOMAT B ChIPEL, KPDEMHHMH TaKKe B3aUMOJAEHCTBYET C
KPHOJIUTOM U GTOPUI KPEMHUS yieTaeT (motepu GpTopa).

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

CryTHMK cepbl BaHaIUN CHMKAET DJIEKTPOIIPOBOJAUMOCTD aTFOMUHUS U BBIXOJ 110 TOKY.

®docdop cHUKAET BBIXOJ [0 TOKY — peaKkILUK nepe3apsaaa. Y BeINYUBa0T CMaulBaeMOCTh
YTOJIBHBIX YacCTHUL] 3JIEKTPOJUTOM, CONPOTHBIICHHE M IEPETPEB — IUIOXOE OTIEICHHUE IICHBI,
CHIDKEHHE HapaOOTKH.

PeakimonHele MeTayuibl HATPWUM, MarHui, KajblU{ YBEJIMYMBAKOT Pa3pyLIaeMOCTh
aHOJHOM MaccChl ¥ aHOA.

IInoTHOCTH KOKCOB — OJIMH U3 HauboJee BaXKHBIX MIAPAMETPOB, Pa3INYat0T O0BEMHYIO U
UCTUHHYIO IJIOTHOCTh. OOBEMHAsl IJIOTHOCTh - 3TO IJIOTHOCTh C YYE€TOM MOp M IIyCTOT.
HcTrHHAS IIIOTHOCTH — 3TO TUIOTHOCTH TOJIBKO CAMOI0 KOKCA.

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

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

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

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

OCHOBHBIMHU MPOU3BOJUTEISIMH CHIpOro HeTsiHOTO Kokca B CHI siBstroTCs:
HedTenepepabaTriBatolye 3aBobl B Bonrorpane, Komcomonscke-na-Amype, OMcke,
HosokyiiObimescke, HoBoydpumcke, Amnrapcke, [lepmu (Poccus), Peprane (Y30ekucran),
[TaBnonape (Kazaxcran), KpacuoBojacke (Typxmens).

Tabmuma 5

Tabnuya 26

prenHeHHble NOKa3aTenn KadYyecTtea CbLIpbIX HethﬂHle KOKCOB

HedrenepepabarnBaromnii Iinornocts, Braxtocrs, % Conepxatine, %

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

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

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

CeppéM  [UIsI TIPOM3BOJACTBA IIEKOBOTO KOKCA SBJISETCS  BBICOKOTEMIIEPATYPHBIN
KaMEHHOYTOJIbHBIH TIeK ¢ TemmepaTypoii pasmsaruenus 120—150 °C, BeIXoj KOKca U3 KOTOPOTO
coctaBisieT 64—67 %.

IlexoBBIN KOKC C yCHEXOM 3aMeHseT HeQTSIHON NMpu MPOM3BOJCTBE M MCIOJIb30BaHUU
AQHOJTHOM MAacchl, OJHAKO, KOJUYECTBEHHO NPOU3BOJCTBO METAJLTypruuecKkoro kokca B Poccun
OTPaHUYEHO M3-32 HU3KOro KayecTBa yried. [IekoBbIi KOKC MMEET XYY CIIOCOOHOCTH K
rpaduTalKy ¥ TOTOMY HE BCEria MPUMEHHUM JJIsl IIPOU3BOCTBA TPaUTHPOBAHHON TPOTYKITHH.

CxJiaaiupoBaHue U MOATOTOBKA K MPOM3BOJICTBY IeKa

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

Cps3yroliee MOCTyNMaeT B LEX, KaK MPaBUIO, B JKUIAKOM (B TEPMOLMCTEpPHAX) WIH B
IpaHyJIMpOBaHHOM Buje (B Our-0erax), a MHOrAa B BHJAE MOHOJMUTA. B mocienHem ciydae
pasrpy3ka ero BecbMa 3aTpyJHEHa, 0OCOOEHHO B JIETHEE BpeMsl, KOTrJa MeK TepseT CIIOCOOHOCTb
npooutscs. IToaToMy moctymieHue neka B BUJE MOHOJIMTA CUUTAETCS HapYLIEHUEM YCIIOBHM
IIOCTaBKH 3aBOJIOM-M3rOTOBHUTENEM. B mocnenHee Bpemsi Ha 3aBojax BHEAPSAETCS INEPEBO3Ka
IeKa B JKUIAKOM COCTOSHMM B CTaJbHBIX TEPMOIIMCTEpHAX (PKeJIEe3HOAOPOXKHBIX). Takas
TPaHCHOPTUPOBKA MO3BOJISIET U30aBUTHCS OT JIBYX ONEpALUii: TPAHYJIALUU U OXJIAKICHUS MeKa C
MIOMOIIIBI0 BOJIBI Ha KOKCOXMMHYECKHX 3aBOJaX, OOC3BOKMBAHHS M pacIUIaBICHUS B IeXax
aHONHOM Macchl. [l npenoTBpalleHMsl MOTEph TeIla M OXJAXIEHUs IeKa Ipu
TPaHCIIOPTUPOBAHMM  LIMCTEPHBI  CHA0XKEHBI  CJIOEM  TEIUIOBOM  HW30JIALMH,  KOTopas
BBIKJIa/IbIBAETCS OTJEIbHBIMU MaTamMu MEXy HapyXHbIMU KOXYyXaMHu u
JJIEKTPOHATPEBATEIIBHBIMU 2JIEMECHTAMM.

Bo Bpems TpaHCHIOPTUPOBKM INEK B TEPMOLUCTEpHax ocTeiBaeT. Ilomorpes meka B
IUCTEPHE OCYILIECTBISACTCS TPyOUaThIMU 3JIEKTPOHATPEBATENIIMU, YCTAHOBJICHHBIMH MEXTY
KOTJIOM U CJIOEM M30JILUU. DJIEKTPOHAIPEBATENN UTAIOTCS IIEPEMEHHBIM TOKOM OT CETH 4epe3
Pa3bEMHO-IITENCEIbHBIE COEUHEHMSI, PACTIONIOKEHHBIE B apDMATYPHOM SIIUKE, IPUKPEIVIEHHOM
K paMé LMCTEpHbI, U1 NPEJOTBPALICHHUS MECTHBIX IEPErPEBOB NPU BKIIOYEHUH CHCTEMBI B
AIIEKTPOCXEMY BKJIIOUYEHBI TEPMOpEIIE.

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

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

[TepepaboTka MOCTYMAIOMIETO Ha MPEINpPUATHE IEKa OCYLIECTBISETCS B CIEAYIOLICH
MOCJIEI0BATEIbHOCTH!

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

3. AnutenbHas BBIIEPKKA B IIEKOIIABUTEIIE.

4. Ilonaya neka B MpOU3BOJCTBO.

oecssavensceasas i C R el e

) 71
2 546 6 52

-
-
-
~J

Pucynok 3 - Y3en moaroToBku CBS3YHOIIETO

Cxema y3na HOATOTOBKM I€Ka IO TPAJAUIMOHHONW CXeMe B 3ariayOJIeHHBIX EMKOCTIX
npenacrasieHa Ha puc. 3. Ilek pasrpyxkaercd B NEKONPUEMHHUK |, Iie OH pacliaBiseTcs U
nosogutcst 1o 120—140°C. 13 nekonpuéMHMKA KUAKUHN M€K NEPEeKaunBAETCS IIECTEPEHYAThIM
HacocoM 2 Il OKOHYATEJIbHOW JOBOJAKM B MeEKOIUIaBUTENb3.IIeKONpueMHUK NpeacTaBiseT
coboli pezepByap, o0orpeBaeMblid MapoM. PerucTpol 4 citykaT HarpeBaTeIbHBIMU 3JIEMEHTAMU;
Yepe3 HUX OT MAruCTPanbHOTO MApOMpOBOAa 5 TpoxoauT meperpersiii 1o 200°C map mox
nasiennem 4,50—5,0 atm. Peructpsl ycTaHOBIEHBI TO OOKOBBIM CTEHKaM M Ha JTHUINE
NEKONPUEMHHUKA: BCEro B 0HOM mekonpuéMuuke nmeercsa 40—50 peructpos ¢ 8—12 tpybamu
B KaxnaoMm. I[Ipoxoxs uepe3 TpyObl perucTpoB, Map OTAAET TEIJO, OXJAXIACTCI U
KoHAeHcupyercs. Ilap momaercss B BEPXHIOIO 4acThb CHCTEMBbI PETUCTPOB, @ M3 HIDKHEH 4acTu
CIIMBaeTCs KOHJEHCAT B CHELMAIbHYIO KOHJIEHCATHYIO JIMHUIO 6 (YCJIOBHO IOKa3aHa CBEPXY) U
Bos3Bpamaercs Ha TOII. IMonesnslii 0o6beM nexonpuémuuka 500—600 M gHMINE ero uMmeer
YKJIOH JJs Jy4yllero ciuBa Ieka. B mecrte HauOousbledl IIyOMHBI YCTaHOBJIEH BBIXOIHOM
naTpyOoK, 4epe3 KOTOPBIM MEK MOCTyIaeT B IIECTEPeHYATHIH Hacoc. B 1exe aHOAHOW MaccChl
COBPEMEHHBIX 3aBOJIOB HUMEETCSI HE MEHEE TPEX MEKONPHEMHHUKOB.

KoHcTpykuus NEeKOIUIaBUTENs] aHAJIOTMYHA KOHCTPYKLIMHM NEKONPUEMHUKA, OIHAKO
€MKOCTh €r0 3HaYUTEeNbHO MeHbIe U paccunTana Ha 150—180 T nexa. O6orpeB nekoriaBuTeNs
OPOMCXOOUT TAaKKE C TOMOLIbI0 Mapoo0OrpeBaeMbIX perucTpoB. [OTOBBIM Tek u3
NEKOIUIABUTENS TIOJAETCSI YEPE3 MAaruCTPAIbHBIM MEKONPUBOJ 7 B LIEX HA Y3€Jl CMEIICHUs, KaK
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NpaBUiIO, ABYMS HIECTEpPEHYATHIMU HacocaMu (oauH pabotaeT, oquH B pe3epse). [lepekauka
IeKa OCYIIECTBISIETCS MO MapooborpeBaeMbiM TpyOaM, paboTalonM Mo NPUHIUIY “TpyOa B
TpyOe”; Ha HapyXHOW TpyOe wumeeTcs cloi Teron3ousanu. KoMMyHUKaIMu B Y3
MIEKOIIO/IBOIKM YCTPOEHBI TaKUM 00pa3oM, 9YTO MEK MOXET MNepeKadynBaTbcs M3 JIF0OO0Tro
NEKONPUEMHHUKA B TI000H MEKOIIaBUTEb.

['OTOBHOCTH TI€Ka OMNpPEAESIOT IO pe3yibTaTaM aHAJIM30B W MO BHEIIHEMY BHIY.
['OTOBBII TEK MMEET POBHYIO 3€PKaJbHYIO NOBEPXHOCTh, 0€3 CJIE0B MEHBI MM BCITyYHUBAHUS.
[TpoaOIKUTENBHOCT BBICP)KKH TI€Ka 3aBUCUT OT COACPKaHMs B HEM BIIard, JIETY4UX, Cocoda
TPAHCHOPTUPOBKH U IPYTHX (PaKTOPOB.

OpHako CKIIapl TAKOTO THIIA UMEIOT PSAJl HETOCTATKOB:

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

- TPYAHOCTH TOJJICPKaHUS MX B PabOTOCTIOCOOHOM COCTOSIHUH, YHCTKHA OT OCAJKOB U
pEMOHTA.

B mocnemHue TOMBI Ha BHOBBH CTPOSIIMXCS 3aBOJAX YCTAHABJIMBAIOT CKIAIBI TEKa

3akpbIToro tumna.Puc3a
TloaroroBka KaMeHHOYIroJLHOro nmexka Ha BrA3e.

TexHomornuecKu PCKUM TMCKOIMMOATOTOBKM MW BOBJICHCHUA TCXHOJOIMYCCKOI'0 IICKa B

NPOU3BOJCTBO OCYIIECTBIISIETCS B COOTBETCTBUE CO CIEAYIOUIMMHU TpeOoBaHUAMU (Tall. 6):
Tabuuna 6

Pexumel IIOATOTOBKH IICKa

Bun u cocrosiHue neka TepMocraTupoBaHue MOCTE Temmeparypa
OKOHYAHUS 3aTPy3KH B Pe3epByap, CYTKH TepMocTaTupoBanus,°C

I'panynupoBaHHbIi He menee 4 190-205
Kunkuit u3 TepMOIUCTEPH He menee 2 190-205
CwMmech He menee 4 190-205
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161 (R1, R2) 3nextpoborpenachbie pesepryapsl

;(I)HFHZlcgunbrpu TIeKOBLIE -

’
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«OH]'[KC)) MENOHOCUMENH

160 (M1..M7) Kpaset mpobkosie

(K1..K14) Kpanti npobkossic sextponpHBojHLIe g g MK (snexmpoobocpesaetie

157 (SH1) Ilexonnagutens nekonuritt «OHHK)

(
158 (Br) bak crabunsarop rpaHy/HpoBARHOTO [ieka
150 (Pr1...Pr11) Iymkrst pasorpesa TepMoncTeph ek Ha CHewentie
151(TC1, TC2) IlynkTal cruea TepMoLHCTEpH
84,85 (BSI, BS2) baxu crabwimsanmn neka

F 3

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

¥ 3

Pucynok 3a Cxema ckiiafa neka 3akpbITOro TuIa

[MocTymaromuii  mex 1Mo cocTaBy M CBOMCTBaM elle He OTBEYAEeT BCeM TPeOOBaHUAM
TeXHOJIOrMU. B HeM copepxkarcs Biara M JETKOKMISILIME BEIIECTBA, KOTOPBIE BBI3BIBAIOT €0
BCIYYMBAHHE, & TaK)Ke HECTAOWJIHHBI MHOTHE XapaKTepHCTUKU. [l ycTpaHEHUWs yKa3aHHBIX
HEJIOCTATKOB TIEK MOABEPTaOT TEPMOCTATUPOBAHUIO (BBIACPIKKE) Mpu TemmiepaTypax 190-205°C.

B rpanynupoBaHHOM IeKke Biara NPUCYTCTBYeT B BHUJAE Karelb Ha TpaHyJaX U B
pacmbUIeHHOM BHe. B meke, moctynaromieM B JKMIKOM BHIE B TEPMOIMCTEpPHAX, Blara
MPAKTHYECKH OTCYTCTBYET WIIU €€ J0Js O4eHb Mana. 30bpiTouHas Bimara B meke BBI3BIBAET €ro
BCIICHUMBaHuE. PacnbUleHHas BoJa OTAENAETCS TOJIBKO B PE3yJibTaTe BBIACPKKU I€Ka IpU
temneparypax Bbime  130°C.Haumbonbpimee  ymaneHuWe BIard IOCJE  PacIUIaBIICHUS
IPaHyJIMPOBAHHOTO TI€Ka MPOMCXOAUT 3a NEpPBbIE CYTKHM BbLAECPKKHU. [IpakThuecku moIHOE
00€3BOKMBaHUE T'PAHYJIUPOBAHHOIO IMEKa JOCTUTaeTcs Ha 3-4 CYyTKH BBIIEP)KKH, TOBEPXHOCTh
MeKa CTAHOBUTCSA «3EPKATbHONY.

B xoxe TtepMocTatupoBaHMs MeKa MPOUCXOAUT TUCTHILISIUS HanOojee JeTKOKUIIAIIUX
(meryuux) ppakuuii (cMoi, Maces, MPOCTEHIINX YTIEBOJOPOIOB), a TAK KE YaCTUYHOE yJATICHHE
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BOJIOPO/ia 3 CUET pEeaKIMH OKUCIICHNS U NIOJUKOHAECHCALUU YIJIEBOJOPOIOB. Y JAJICHUE JIETYUUX
BEIIECTB HEOOXOMUMO C TOUKHM 3pPEHHS CHIDKEHHUS IMOPUCTOCTH aHOJA M YIUIOTHEHHS €ro
CTpYKTyphl. Vcrnonp3oBaHue NeKa ¢ MOBBIIMIEHHOW BCIYYMBAaEMOCTHbIO HEAOIMYCTHMO, TaK Kak
IPUBOJUT K BCIIEHMBAHUIO MAacChl MpPU €€ UCIOJIb30BaHUM B aHoje. llomyuyeHHBI U3 Takoi
Macchl aHOJ 00J1a/1aeT MOBBIIMICHHOW MOPUCTOCTHIO0, HU3KOM MEXaHMUECKOW MPOYHOCTHIO, JIETKO
OKHCJIAETCA U OCBINAETCA MIPH DJICKTPOIIM3E.

TemmnepaTtypa pa3msardyeHus onpenesseT TAKOW M0Ka3aTesb, KaK BA3KOCTb MOCTYIAIOMIErO
B IPOM3BOJICTBO MEKa, OT KOTOPOi, B CBOIO OYEepE/lb, 3aBUCUT BHIOOP TEMIIEPATYPHOIO PEXHMA
Ipolecca CMEIIEHNs aHOIHOM MacChl U €€ IUIACTUYECKUE CBOMCTBA. B Xo1e TepMocTaTupoBaHus
Ha CKJIaJax IEeK IIPETEepIeBacT BO3JIEHCTBUE TEMIIEPATYphbl U KUCIOPOAA BO3IyXa B PEaKLMAX
OKMCJIEHMS. B Tpouecce TepMmocTaTupoBaHus, Ipu Temmeparypax 190-200°C, 3nauenme
TeMIlepaTyphl pa3MsrdeHus NoBbimaerca B cpeaneM Ha 1-1,5°C B Tewenme 4-5 cyTok.
[ToBpImIeHNE TeMIIEpaTypbl pa3MAT4eHHs II€Ka B IPOLECCE TEPMOCTATUPOBAHMA HE JOJIKHO
IPUBOJUTh K YPE3MEPHOMY YBEIMYEHHUIO BA3KOCTH meka. I[lodTomy B 3aBUCHMOCTH OT
UCXOJIHOTO 3HAYEHHUS ITOrO IOKa3aTellss BpeMsl XpaHeHMs IeKa Ha MEeKOCKJIaZe HeoOX0IuMOo
orpaHnuuBath. Ecinu ecTb HEOOXOAMMOCTH JUIMTENBHOIO XpaHEHUs NeKa B JKUAKOM BHUIE, TO
Temneparypy cienyer noHumsutbh Ha 50-60°C. B TakoM BuJEe IEK MOXKET XpaHUTbCS 10 4
MmecsueB. KpoMme 3Toro ycTaHOBIEHO, YTO I'PaHYJMPOBAHHBIN MEK, XPAHUBIIUNCA HA OTKPHITOU
wiomnaake 6osee 6 MecsueB, MOJ JIEHCTBUEM OCAJKOB M COJHEYHOIO OOJyYEHHUs CTAaHOBUTCS
HEIPUTOJIHBIM JUIsl TPOU3BOACTBA. OKHCISAEMOCTh U OCHIIIAEMOCTh AaHOAHOM Macchl U3 TAaKOI'O
II€Ka BO3PaCTaroT.

Ileapro TEXHOJOTMYECKOrO MPOoLecca MOATOTOBKY MEKa JUlsl MPOU3BOJICTBA DJIEKTPOJIHON

MAacCChI ABJISICTCA.

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

AaBTOMATU3MPOBAHHOM YYacTKe 0 MpUEMY U mepepadoTKe IpaHyJMPOBAHHOIO neka «OHUKCY.
3arpy3ka TpaHyJMpPOBAHHOTO I€Ka MPOM3BOAMTCA M3 «OUr-OeroB» B JO3UPYIOIIUN OyHKep,
3aTe€M C MOMOIIBIO0 NIHEKOBOI'O TPAHCIOPTEPA B HAKOMUTENIbHBIM OyHKep U, MyTEM OTKPHIBAHUS
mmbepa, B MEKOIUIaBUTEb.

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

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

N3 TepMomucTepH M ydyacTKa MO mepepadoTKe TpaHyJIWPOBAHHOTO IMeKa KHUIKHU TeK
MEepeKaunBaeTCs IIECTEPEHYaThIMU HAacOCaMH B pe3epBYyaphbl AJIEKTPOOOOTPEBAEMOro CKiIaja
neka «OHHKC». B 3aBUCHMMOCTH OT MOCTaBOK IE€Ka Ha 3aBOJ, TEXHUYECKHX BO3MOXKHOCTEH
E€MKOCTEH CKJIaJjJa M HaTypHBIX OCTAaTKOB, BBIOMpAETCS OJMH W3 CIIOCOOOB 3arpy3Kkd TeKa B
€MKOCTH: CIIUB TOJbKO MPEABAPUTEIBHO PACIIABICHHOIO TI'PAaHYJUMPOBAHHOIO II€Ka; CIIUB
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TOJIBKO JKUAKOTO IIEKa U3 TEPMOLIMCTEPH 10 3all0JHEHUS pe3epByapa; pa3srpys3Ka IeKoB B CMECH,
II0 CJIEAYIOLIEH CXEME - IIPEABAPUTEIILHO PACIUIABICHHBIN IPAHYJIUPOBAHHBIN IIEK Pa3rpyKaeTcs
B HAaKONUTEJbHBI pe3epByap M TyAa K€ MPOU3BOJUTCS CIMB JKUAKOTO TeKa U3
TEPMOIMCTEPH. OTOBBIE TIEK HACOCHBIMH CTAHIMSAMHU TIOJAETCS B pacXoJIHbIe Oakd
CTa0WIN3aluK 1€Ka, KOTOpBIE CIIy’KaT JUlsl CTAOMIM3aLUU TEMIEPAaTYpHOrO peXHMa, a TaKXKe
YPOBHS TeKa mepea no3upoBaHueM. HeoOxomumasi temrmeparypa meka B 0akax cTaOWIu3auu
mepes  BOBJCUYEHHEM B  NPOM3BOJACTBO  MOJNJEPKMBAETCS  4epe3  JIMHUIO  [0Ja4H
BBICOKOOPTraHMYECKUM TeIuloHocuTeneM. M3 6akoB crabuiu3alMy NEK pachpesenseTcs yepes
703aTopel  Ha cMmecuTenu.Pexxumbl  paboTel  (TemmepaTypHble YCTAaHOBKHM HarpeBaTeleil
pe3epByapoB, CEKIMii 000rpeBa MEKOMPOBOJIOB, 3JIEKTPOOOOrpEeBAEMBIX KPAHOB I€Ka, HACOCOB
neKa, 000rpeBaeMbIX OPraHMYECKUM TEIUIOHOCUTENEM 0aKOB CTAOMIM3AINY) YCTaHABIMBAIOTCS
C LeNblo 00ecreyeHts TEMIIEpaTypbl TEXHOJIOTHYECKOTO MeKa JJis BOBJICYEHUS B IPOU3BOICTBO,
B COOTBETCTBHUHU C PErVIAMEHTUPYEMBIMU TPEOOBaHUAMHU

IIpokanuBaHue KOKCOB

B 3aBuCHMMOCTH OT CyILIECTBYIOLIEH TEXHOJOTHH MPEIIPUATHS NTepepadaThIBaIOT:

- IPUBO3HBIE IPOKATIEHHBIE KOKCHI;

- CBIpBIC (3eJIeHBIC) KOKCHI,

- CBIPBIE KOKCBI C YaCTUYHOM MOCTaBKOM IPEIBAPUTEIBHO IIPOKAIIEHHBIX KOKCOB.

[IpokasieHHbIE KOKCBHI IOJBEPratoTCs CYIIKE, ChIPble KOKChI- TPOKAJIKE.

OCHOBBI IPOKATUBAHUS

Ilon nmpokanuBaHMEM KOKCOB U APYIMX YIVIEPOAMCTBIX MaTEpUaloB MOHUMAIOT IpoIece
00pabOTKM KOKCA B TEYEHUE OIPECIIEHHOIO0 BPEMEHHU IIPU BBICOKUX TEMIIEpaTypax ¢ BO3MOXKHO
MUHHMMAaJIbHBIM JIOCTYIIOM Bo3ayxa. [IpokanuBaHMe KOKCa OTHOCHUTCSI K OJTHOMY M3 OCHOBHBIX
IPOILIECCOB B MPOU3BOJICTBE AJIEKTPOAHOM MacChl, MOCKOJIbKY OCHOBHBIE (PU3MKO-XMMUYECKHE U
9KCIUTyaTallHOHHBIE CBOMCTBA HJIEKTPOJAHOM Macchl BO MHOTOM 3aBHCAT OT KayecTBa
npokanuBanus. Ilponeccsl, nmpoucxoasimue OpU NPOKAIMBAHUU KOKCOB, JOBOJIBHO CIIOXHBI.
ITpoxanusanue npou3soaat npu 1200—1350 °C; npu 5ToM npakTUYECKH TIONTHOCTBIO yAaIseTcs
BJIara, MpPOMCXOJAT IMPOLIECCHl Pa3IOKEHUS CIOXKHBIX YIJIEBOJOPOAOB C YAAJECHUEM JETYYHX
BELIECTB U IMPEXKE BCETO — BOJOPO/A, a TAKXKE YIUIOTHSETCA CTPYKTypa KOkca, (opMUpyeTcs
€ro KpHUCTAJIMYECKash pEelIeTKa M OCYIIECTBIAETCS YacTHYHAas Tpauranus Marepuana.
Ynanenune Jeryumx BemiecTB HauuHaercs npu 400—450°C, 3aMeTHO yBEIMYUBAETCA C
NOBBILICHUEM TEMIIEpaTypbl M JOCTHraeT MakcuMaibHoro 3sHadeHus npu 600-800°C.IIpu
TNOBBIEHHH TeMrepaTypsl 10  1200°C mpoucXomuT yIIOTHEHHE CTPYKTYphl Kokca.Bo Bpems
IIPOKAJIKA CHHUYKAETCS 3JIEKTPOCONPOTUBIIEHUE YIOJIbHBIX MaTEpUasoB, KakK MpaBuio, A0 600—
650 MxkOwm'M. Ilo Mepe mNOBBbIIIEHMS TeMIEpPaTypbl IPOKAJIKM KOKCOB BO3PACTaeT HX
MOTJIOTUTENbHASL CTIOCOOHOCTh MO OTHOIICHUIO K TeKam.PeaklmoHHAsi cnOCOOHOCTH KOKCOB
(CKOpOCTh XMMMYECKOTO B3aUMOJICHCTBUSL C JBYOKHCHIO yIJIepoJa WM KHCIOpPOJOM IpHU
BBICOKMX TEMIIEpaTypax) B MPOLECCEe MPOKAIKU CYLUIECTBEHHO CHIKAeTCs. 30JIbHbIC MPHMeCH
(OKHUCIIBI aTIOMHUHMS, JKeJie3a, TUTaHa, BaHAIUs U Jp.) B MPOLECCE NMPOKAIKU HE MPETEPIEBaOT
CYLIECTBEHHBIX M3MEHEHMH M MOYTH MOJHOCTHIO MEPEXOSAT B MPOKAJICHHBIM KOKC. YaajneHue
NpOKaJMBaHUEM (KaJbLMHALMEH) YACTUYHO BO3MOXKHO TOJIBKO CEpBI.

Takum o0pazom, B pe3yibrare (PU3MKO-XUMHUECKuX mpoueccoB npu 1200— 1350°C B
IIPOKAJIMBAEMBIX YIVIEPOJUCTBIX MaTepHajgax BO3pacTae€T OTHOCUTEIBHOE COAEpKAHKUE YIiIepoia
(B OCHOBHOM 3a CYET CHW)XEHMS COJIEp’KaHUs BOJOPOJAa U B HE3HAUUTEIBbHOM Mepe ApYyTrux
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BHGMGHTOB), MOJIHOCTBIO YAAJIACTCA BJIara U OCHOBHAad Macca JICTYy4YUX, ITPOUCXOAUT 06’beMHaSI
ycaaka, YBCIIMUUBACTCA UCTUHHAA IIJIOTHOCTB, IIOBBIIIAKTCSA 3JICKTPOIIPOBOJHOCTDb u
MeXaHW4eCcKas MPOYHOCTh, PE3KO CHIDKAETCS OKUCISIEMOCTh (peaklMOHHas CIOCOOHOCTh). Bee
9TH NPCBpaAlICHUSA HCO6XOI[I/IMI)I AJI TIOJTYYCHU A aHOHHOﬁ MacCChI BBICOKOT'O Ka4u€CTBaA.

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

TepMOOOpPaOOTKM 3aBUCUT HE TOJBKO TEMIIEPATypbl MPOKAJIKH, HO M BpeMsl HaXOXKJICHUS
MaTepuasa B 30He BBICOKHUX TeMIIepaTyp. Y BeIMUCHHE TeMIIEPaTypbl IPOKATUBAHUS IPUBOIUT K
CHIDKCHHIO JJICKTPOCOIIPATHBIICHUS, a MPOAODKUTEIHHOCTh MPOKATHBAHUS K YBEIHMUCHUIO
HCTUHHOM IIJIOTHOCTH.

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

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

- 7151 HePTAHBIX YIEIbHOE AIIEKTPOCONMPOTUBICHHE HE JOHKHO TpeBbIath 600 MKOM M,
VCTHHHAS TI0THOCTH 2,02-2,04 r/cMm?.

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

B 3aBojcKko# TpaKTHKE B TOCICAHHE TOABI ONPEISITHIUCEH CICAYIONINEC TEMIIEPaTyphI
MPOKAIKHA KOKCOB:

-nexoBbIX 1200+£25°C,

- HepTaHbIX 1250+25°C.

ANNapaTypHO-TeXHOJOTrHYecKasi cXeMa MOAr0TOBKH JIEKTPOAHBIX KOKCOB

_J Tonnubeo

Imbod Bodsr
Kowc

Pucynok 4 - AnmapaTypHO-TEXHOJIOTHYECKAst CXeMa MPOKATIOYHOTO OTACIICHHS

Ha puc. 4 npuBeneHa anmapaTypHO-TEXHOJIIOTHYECKAsE CXeMa MPOKAIIOYHOTO OTACIICHHUSI.
Kokchbl mocTymaioT Ha 3aBOJ] B OTKPBITBHIX KEJIE3HOJOPOKHBIX BaroHax M pasrpykaroTcs Ha
ckiane | B chneuuanbHble TNPUEMHUKH — TpaHiled. EMKOCTh CKiaga 3aBUCHUT OT
MECTOIIOJIOKEHHS MTOCTABIIMKOB. UeM nanbliie MOCTaBIIMK, TeM OOJbIIEe TOJIKEH OBITh CKIal.
[Tpu OGonbIIOM OTHANEHUU 3aBOJIOB-TIOCTABIIMKOB OT 3aBOJa-NMOTPEOUTENs] €MKOCTh CKIIaja
paccunTana 00s4yHO Ha 20—30-CyTOuHYyI0 TOTPEOHOCTH 3aBO/Ia B KOKCE.

Jlns mepeMenieHnss KOKca BHYTPU CKJIaja, a TakKe JUIsl 3arpy3Kd B IPUEMHBIE OyHKEpHI
Ha CKJaJe yCTaHOBIEHBI rperdepHbie Kpanol 2. M3 mpuemHoro OyHkepa 3 KOKC JIOTKOBBIM
nuTaTesneM 4 molaeTca Ha BAIKOBYIO 3yOUaTyro APOOWIKY S ISl IPEABAPUTEIILHOTO APOOIICHNUS,
r7e Kycku Kokca yMeHbuatorcst ot 250—350 no 60—70 mM. DneBaTtopamu ApoOJeHbINH KOKC
MOJAaeTCsl B pacxXojJHble OyHKepa 7, OTKyJa NUTATesIMU § dYepe3 3arpy304Hyr0 Te4yky 9 B
“XOJIOMHBIA” KOHeIl Bpamatomerics npokagouynor mneun 10. TlexkoBbiii u HEDTIHONW KOKCHI
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3arpyxalorcsi B pasHele  OyHkepa. IIpokan€HHBIE  KOKC  4epe3  Ieperpy30uHylo
BOJIOOXJIQXKJAEMYIO TEUKY IIOCTyMaeT B XOJOAWIbHUK OapabanHoro tuma 11, u3 KoToporo
OXJIKJEHHBIA KOKC TPAHCIIOPTEPAMHU U AJIEBATOPAMHU MOJIAETCS B pa3MOJIbHOE OT/IEIICHHUE.

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

KoHcTpykuus Bpamaromieiicst ne4s ¥ X0J0AMJIbHUKA

[IpokasiouHass 1Me4Yb COCTOMT M3 CIEOYIOIIMX OCHOBHBIX Y3JIOB: LMIMHAPUYECKOTO
cTanpHOrO OapabaHa, GyTEepOBAaHHOTO U3HYTPU OTHEYNOPHBIM KHUPIHUYOM, OMOPHBIX YCTPOMCTB,
NpUBOJIa, TOJIOBOK — TONOYHOM (ropsiued) W ra300TBOAALICH (XOJIONHOM), Meperpy304HOro
yCTpoiicTBa U OapabaHHOTO XOJOIUIbHUKA (PHC. 5).

B 3aBoickoil TpakTHKE Ui XapaKTEPUCTUKH TEMIEPATypHOTO pPEKUMa pabOThI
BpalllaloLIEiCsl MeYU MPUHATO YCJIOBHO JAEIUTH €€ JJIMHY Ha CleIylolMe 30Hbl (HauuHas ¢
XOJIOJTHOT'O KOHIIA TTeYH ):

1) 30Ha MOACYIIIKK ¥ HarpeBa;

2) 30Ha IPOKAJIKU;

3) 30Ha OXJIAXKICHUS.

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

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

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

10 m. T'a3oBbIAENICHUE W TOPEHHE JIETYYHX B 3TOW 30HE MPAKTUYECCKU MPEKpAIIaeTCs, B KOKCE
3aKAHYMBAIOTCS BCE OCHOBHBIC (DHU3UKO-XUMHUYECKHE TMPEBPAIICHUS, pPaCKaCHHBIH KOKC
pHOOpeTaeT OCIICUTENbHO Oemnblii 1BeT. OCOOCHHO YETKO 3Ta 30HAa MPOCMATPUBACTCS TPU
MPOKAJIKE TIEKOBOT'O0 KOKCA C MUHUMAJILHBIM COJIEPKaHUEM JIETYUHX.

30Ha OXJAKICHUSHAXOAUTCA MeXAy (aKkeIoM U TopsSYMM KOHIIOM Teud, JJIMHA 30HbI
OXJIQXKICHUS OTPEIEAETCS KOHCTPYKIIUEeH (PypMEHHOT0 yCTpoucTBa U coctaBisieT 1,5—2,0 M.
W3-3a 0TCYTCTBUS MMOJOTPEBA U B PE3yJIbTATE MOJCOCOB BO3/IyXa U3 XOJIOAUIBHUKA TEMIIEpaTypa
3aech cHmkaetrcss g0 1100— I000°C. LlBeT kokca B 3TO# 30HE CTAHOBHTCS OOJIe€ TEMHBIM, C

BUIITHEBLIM OTTCHKOM.

PerynupoBanue nporecca NpoKaJikyd CBOAUTCS K MOAAEPKAHUIO 3aJaHHON TEMIIEPATYPHI,
ONTUMAJIBHOM JUTMHBI 30HBI MPOKAJIKH U €€ TMOJIOKECHUS B MEYH MyTEM M3MEHEHUs KOJUYEeCTBa
TOIJIMBA, KUCIOPOJa BO3AyXa U pa3pekeHus B rneur. [Ipu u3sMeHeHnn OJHOTO U3 PErYJINPYEMBIX
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napaMeTpoB HEOOXOAMMO MPHUHATH MEPhl K COOTBETCTBYIOIIMM H3MEHEHUSM M JPyTuX
[apaMeTpoB.

KonTtpons u perynaupoBaHue mpolecca OCYLIECTBISIOTCS CIEAYIOIUM 00pa3oM.
TemnepaTypa OTXOIAIIMX Ta30B M3 NEYM KOHTPOJIHMPYETCS TEPMOIAPOM, MOKa3aHUA KOTOPOM
(GUKCUpYIOTCA CaMONUIIYIIUM IPUOOpPOM, a TeMIepaTypa B 30HE MPOKAJIKU — MEPEHOCHBIM
ONTUYECKUM ITUPOMETPOM WIIM CTALIMOHAPHBIM paJuallMOHHBIM Npudopom. TemnepaTypa B 30He
IIPOKAJIKKA TI€YN PEryJupyeTcs U3MEHEHHWEM pacxXxoZOB TOIUIMBAa M BO3Ayxa. Pacxox Tomnusa
ompezensercs IO IO0Ka3aHWAM CaMOIMLIYLIETO pacXxoJOMepa, CMOHTHUPOBAHHOIO Ha
TOIIJIMBOIIPOBOJIC, U PETYJIUPYETCs 3aJBMKKaMHU, YCTAHOBIEHHBIMU Tepel (POPCYHKOH WM
ropenkoi.Pa3pexeHre B XOJIOJHOM TOJIOBKE II€YM KOHTPOJIMPYETCS MAHOMETPOM, IOKAa3aHUs
KOTOPOTO (UKCUPYIOTCS caMONUIIyIIuM mpubopoM. KommdecTBo BO3ayxa, 1MOJaBaeMOTo IS
C)KMTaHUsl TOIUIMBA, PETYJIUpyeTcss MMOepamMH M JIPOCCENbHBIMU 3aCIOHKaMH, JIaBJICHHUE K€
BO3/lyXa, II0JJaBAEMOT0 BEHTWIATOPOM, KOHTpoOJaupyeTrcs Mo mnokazaHuto U-oOpa3Horo
MaHoMeTpa. KoimdecTBO KOKca 10 M IOCIE IMPOKAIKHA ONPEIENseTcs MO0 MOKa3aHUAM BECOB,
YCTAaHOBJICHHBIX Ha JIGHTOYHBIX TpPAHCIOpTEpax Nepel NPOKAaJOYHOW IMeYbl0 M IOCIIe
xosjoauiabHUKa. KadecTBO MpoKad€HHOro KOKca ONpefesnseTcs aHalu3aMHu Mpo0, 0TOMpaeMbIX

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

DTH NMOKA3aTEIH 3aBUCST OT CIEAYIOMUX (HaKTOPOB:

1) mO0KEeHNUs ¥ [UTUHBI 30HBI TIPOKAIIKH;

2) pacmpeneneHus TeMIepaTyp Mo JUIMHE 30HbI TPOKAIKH U B 30HE TIOJICYIIIKH;

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

Cyumika npokajaéHHBIX KOKCOB

[IpuBo3HBIE TPOKaJEHHBbIE KOKChl MOCTYHNAlOT B CIELUAIM3UPOBAHHBIM  CKJa,
oOecreynBarONIMii MUHUMAaJIbHbIE MOTEPH KOKCAa B BHJE MbUIM NpPU TMEperpy3kax, a Takxke
MPEeIOXPaHSIONIMA OT 0CaAKOB. B 3aBUCMMOCTH OT coziep)KaHUs BJIar, €CJIU COJEep)KaHUe Biaru
6onee 0,3—0,5% KoKC HampapisSeTCs Ha CYILKY.

[Tox cymikoi mpokan€HHOrO KOKCa MOHUMAIOT MPOIeCC yAaleHUs BJIard MOCPEICTBOM
BBICOKMX TEMIIEpATyp B TEUEHHUE OINpeAesIeHHOro BpeMeHH. CyIIKy OCYLIECTBISIOT, Kak
NpaBWIO, B CYIIWIbHBIX OapabaHHbIX mevyax. bapaGaHHas CymMiaka MpencTaBiIseT CoOOon
TWIMHAPUYECKUI HAKJIOHHBIA Oapaban ¢ nByMms OaHaakamu, KOTOPBIE MPU BpalieHuu OapadaHa
KaTATCS O OIOPHBIM POJMKAM. YToid HaklIoHA 0apabaHa K TOPU30OHTy He npesbimaer 6°.
BryTpenHsis moBepxHocTh OapabaHa 000py0BaHA HACAKAMHK: TIPUEMHO-BUHTOBON U OCHOBHOM.
KoHcTpykius Hacaaku 3aBUCUT OT pa3Mepa KyCKOB M CBOMCTB BBICYIIMBaeMOro matepuana. Kak
MPaBUIIO, HACATKU UMEIOT JIonacTHyIo win [-006pasnyto hopmy.

Marepuan mocTymaeT cO CTOpPOHBI BXOJHOTO KOHIIa OapabaHa uepe3 NHUTATEIb H
3aXBaThIBA€TCSI BUHTOBBIMU JIONACTAMM IPUEMHO-BUHTOBOM HacaJku. 3aTeM Marepuall
NEPEMEIIACTCS B CYLIMIKE IIPU TOMOIIY OCHOBHOM HACaJKH, PABHOMEPHO PacHpEeeIIIOIEen ero
1o ceueHuro 6apadaHa.

OO0b1yHO B OapabaHHBIX CYHIMJIKAX MaTepuai U ropsYuii ra3 ABUXKYTCS IPSIMOTOKOM, T. €.
B OJIHOM HaIlpaBJI€HUU OT BEpXHEro KoHna Oapabana K HkHeMy. bmaromapst sTtomy
MpeIOTBpallaeTCs MOBBIILIEHHBIA YHOC MaTepuaia B BUJIE TIbLIH.

Coxuranue TOMIMBa (Ma3yTa WM TMPUPOJHOTO Tas3a) OCYIIECTBISETCS B TOIKE
(bopkamepe), rae oOpasyrolascs ra3osas cMech J0JKHA UMETh Temneparypy He meHee 600° C.
Janee ra3 mocrynaet B 6apabaH CyIIMJIKH W Yepe3 PyKaBHBIN (QUIBTP U JBIMOCOC YAAISETCS B
atMocdepy.BrICylieHHBI MaTepuans MPOXOMUT MOJNOPHOE YCTPOHCTBO B BHAE CMEHHOIO
KOJIbIIA MJIM TIOBOPOTHBIX JIONATOK, MMOCPEICTBOM KOTOPBIX PETYJIHMPYETCS CTEIEHb 3allOJIHEHUS
Oapabana. OOBIYHO B CyIIMJIKaX CTEMEHb 3amojiHeHus He mnpesbimaeT 20—25 %. 'oToBbii
OPOAYKT MPOXOJUT Yepe3 IIITK30BbIM 3aTBOP, NPENATCTBYIOUINI MOJCOCY HApY>KHOT'O BO3yXa B
Oapaban, u ynansercs TpaHcroprepom.CymmibHble Oapabanpl umeroT nuamerp 1,5—3,0 M,
auHy  15—20 M B 3aBHCHMMOCTHM  OT 3aJJaHHOM MPOM3BOJUTEIIBHOCTH M  KayecTBa
nepepabatbiBaeMOro mMarepuana. TemmepaTypa rasza, BBIXOASILIETO U3 TOMOYHOTO yCTPOMCTBA,
MOJKET PETyJIUpOBaThCA CMEIICHHEM C BO3IyXOM, YTO MPEAYCMOTPEHO KOHCTPYKIHEH
TOIOYHOTO ycTpoiicTBa. Temmeparypa BbIXOZsmEro U3 OapabaHa BoO3AyXa HE JOJDKHA
npesbimaTh 150 °C, Tak Kak B IPOTUBHOM CIIy4ae MOTYT ITOCTPaaTh pyKaBHbIE (PUIBTPHI.

Temmnepatypa kokca Ha Bbixoje He mpeBbimaer 100 — 120°C. [Ipou3BoauTeaIbHOCTH
CYLIMJIBHOTO YCTPONCTBA B 3aBUCUMOCTH OT KPYIHOCTH MaTepuala U COIEpKaHUs B HEM BJaru
MOXET KOJe0aThCsl B JOBOJILHO MIUPOKUX Tpeaenax. s cymmiku nuaMeTpom 2,8 M U JJIMHON
16 M IPOM3BOAUTEILHOCTE 10 YTt coctaBisier 60 1/4. [Ipu 3TOM TeMmepaTypa raza Ha BXOJIe
800 °C, na Beixome 110 °c, marepuana mocie cymku 100 - 105 °C, ckopocTh BpalieHHs
Oapabana 6 MuH!, cTenens 3anonHenus 6apabana 21 %.
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IMoaroroBKa MMXTHI AJIS 3JIEKTPOAHOM MACCHI

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

JApobsienne U pa3zmMoJ1 KOKCOBOM IINXThI

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

B 3aBucuMocTH OT  KpPYNHOCTH APOOMMOrO Marepuaja M JpOOJEHHOro MPOAYyKTa
CTaJuu APOOJIECHUS UMEIOT CBOM Ha3BAHUS:

- kpynHOe apobnenue (kycku 1000-300mm),

- cpenHee apooseHue (Kycku 50-5mm),

- TOHKOE JIpo0ieHne (KyCKHu SMM U MeHee).

Jlis npo6iieHust KOKCOB M 0OOPOTHBIX MaTepUajIoB MPUMEHSIOTCS:

- BaJIKOBBIE IPOOMIIKY C 3yOUaTHIMU U TTIQJAKMMHU BaJIKaMH,

- EKOBBIC TPOOUIIKH,

- MOJIOTKOBBIE U POTOPHBIE APOOHIIKH,

- KOHYCHBIC JPOOHIIKH.

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

MenbHUIBL. McxomHblii Matepuan — ¢pakouu - 0,63-2 MM, moiydaemble IMOCJe pacceBa Ha
rpoxoTe npu ApoOJIeHHH, MOCTYNAIOT BO Bpallaromuiics OapabaH, 3amonHeHHbIM Ha 35-40%
o0beMa CTalnbHBIMH mIapaMu. IIpoxoms paccTosHHE OT 3arpy304HOTO YCTPOWCTBA JI0
pa3rpy304HOrO, MaTepHall, 1MoJ| BO3ACHCTBUEM JBIKYIIUXCS IIAPOB, HEMPEPHIBHO UCTUPACTCS U
pasnaBiuBaeTCs 10 TpeOyeMoi BeTMUMHBI (TOHMHBI TTOMOJIA).

PacceB (rpoxo4eHne) KOKCOBOW IIUXThI

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

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

-HaJICUTOBBI MaTepHaj BEPXHETo CuTa - (pakmus +6 MM, Ha3bIBAEMBIH «BO3BPATOM;

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

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

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

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

TpancnopTHpoBKa U Noa4Ya MaTepuaJia

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

Peuentypa anogHoi Macchl.

OcHoBbI (hOpMUPOBAHUS CTPYKTYPHI AHO/AA

K aHomam  amOMHHHEBOrO AJIEKTpOJIM3Epa MHPEIBSIBISIOT TPEOOBAHHUS CIEIYIOIIETO
Xapakrepa:

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

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

DOTU YCIOBUSL MOXHO YJIOBJIETBOPHUTH, €CJIH TMOCTPOUTH CTPYKTYpPY OIJIEKTpOJa IO
MPUHLIUITY KOMIO3UIIMOHHOTO MaTepuania, T. €. Kapkaca U3 KOKCOBOIO 3€pHa (HANOJHUTEN) U
CBSI3YIOUIEro (MaTpuilbl) M3 KaMEHHOYTOJbHOrOo mneka. COorjlacHO TEOpUH KOMIO3UIIMOHHBIX
MaTepUajoB, KOHEYHBIH MPOAYKT — KOMIIO3UT IPEBOCXOJUT IO CBOMM CBOWcTBaM 00e
COCTABJISIIOLIME B OT/AECIbHOCTH.

Tem He MeHee, KOMIIO3ULMOHHBIN XapakTep CTPYKTYPbI MPEAONPENEIISIeT U HEKOTOPbIE
0COOCHHOCTH pPabOThl aHOAA B YCJIOBUAX OJJIEKTPOJIM3a KPUOJUTOTIIMHO3EMHOTO pacIliaBa.
Baxueiiire u3 HUX CIEIYIONINE.

1. B cuny pa3ninuusi XUMUYECKUX CBOWCTB KOKCAa W3 HANOJHUTENS MU KOKCa U3
CBA3YIOLLETO OKHCJIEHHE HX MPOUCXOJUT C Pa3HOM CKOPOCThIO, YTO OOYyCIIaBIMBaeT
HEpPaBHOMEpHOE (CENEKTUBHOE) OKUCJICHHE aHOJa W OCHIMaHHE 4YacTH HAIlOJHUTENS, Kak
MOKa3aHo Ha puc. 6a.
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Pucynok 6a - CxeMa OKUCJIEHUS aHO1a

2. HeckommneHcupoBaHHas ycaJka MaTepuana MaTpULbl NMPU OOXKHUre NPUBOAUT K
00pa30BaHUIO B CTPYKTYpE KOKCA W3 CBSA3YIOIIETO0 MHOTOYUCIICHHBIX AePEKTOB (MUKPOTPEIINH,
1Op, PacCIOEHUH U 1p.), YTO UHULUUPYET MEXaHUUYECKOE OChITaHNE YaCTHI] KOKca.

DTO 03HAYaeT, YTO MpH pa3paboTKe PelenTypbl AHOAHONH MacChl CJIEIYET UCIOJIb30BaTh
KOKC-HAIOJHUTENb CO CTPOTO PETIaMEHTUPOBAHHBIM 3HAYEHHEM PEaKIMOHHOW CIIOCOOHOCTH.
[Ipu pacuere TpaHyJIOMETPHUECKOTO COCTaBa HEOOXOAMMO TAaKXKE MPEIyCMOTPETh ILIOTHYIO
YIaKOBKY 3€peH, YyTOObl M30eXaTh BHICOKOM MOPHCTOCTH aHOJA M MPOHUKHOBEHUS peaKluu
OKHUCJICHUSI BO BHYTPUIIOPUCTOEIPOCTPAHCTBO.

I'panyjioMeTpryecKrii COCTAB AHOHON MAaCChI.

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

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

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

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

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

—0,063 mm 36 % 0,074 36 %

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

Kpynka 2 16+£2% (-4+2 mm)

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

[Tbu1B 30£2% (-0,08 mm).

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

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

Tabmuma 7
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Knace kpynHoctu, MM CocraBNel, %(oTeuectBernbie | CocTaB No2, %
TIPEIITPUSATHS ) (3apyOexHbIe TPEATPUITHS)

+12,5 3 (Makcumym) 8+3

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

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

I'pybas dpaxiust cocToutr u3 APOOTICHHBIX OTapKOB U BO3BpaTa 000XOKEHHBIX aHOIOB.
Cpennsist ppakiys UCKIIOYUTEIBHO U3 KOKCA.

Conep:xaHue CBAI3YyHOLIErO

Jlnist 000%0OKEHHBIX aHOJIOB TPH COAEP)KaHUM Ieka B mpenenax 13,5-14,5% nocturaercs
MakcUMajbHas 00beMHas IUIOTHOCTh W TMPOYHOCTH HA  CXKaTHe, MHUHUMAaJbHOE
AIEKTPOCOMPATUBICHUE U BO3YIIHAS IPOHUIIAEMOCTb.

JIns1 aHOHOM MacChI 11 CaMOOOKUTAIOIIETOCS aHO1a.

BepXHUHTOKOIOABO ONTUMAJIBHOE COJIEPKAHKE MEKA:

- psnoBast aHosHas Macca 29-33(as HepTAHBIX KOKCOB), 26-28,5 (1151 HEKOBBIX KOKC)%o,
k0 Punuent rexyuectu (Kq) 1,6-2,2;

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

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

[Tpu TakoM coaep>kaHUU TIeKa B aHOJHOW Macce JOCTUTACTCSl MaKCUMANTbHAS TIPOYHOCTD,
OnTHUMaJbHas pa3pymaeMocTb B Toke CO2,MUHUMalIbHAsL TOPUCTOCTh U 3JIEKTPOCONPATUBIICHHE.

J1o3MpoBKa KOMIIOHEHTOB IIUXTHI

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

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

- mpIIeBbIe hpakiuu (MeTpHUYHAS, GUIBTPOBAS MBLIN);

- )KUIKUN KaMEHHOYTOJIbHBTH TEK.

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

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

bonee crnokHa Jo3upoBka mbuieBod (pakumu. [lpuib  moaBepieHa CHIIBHOMY

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

[IpOoTHBONONIOKHOCTBIO 3aBUCAHMSI SBISIOTCSA NMPOPBIBBI MbUIM. CBEXENPUIOTOBICHHAS
IbUIb MOKET ¢ OOJIBIION CKOPOCTBIO BBIPBATHCS M3 OYHKepa depes ILeib WIN IJI0XO 3aKPBIThIN
mubep M HAHECTH SKOJIOTWYECKHH W MaTepHalbHBIA YpOH. B 3TO# CBsSI3M 1103aTOpHI MBUIH
OCHAIIAIOTCSl CHEIHUAIBHBIMM 3allOPHBIMU yCTPOMCTBAMM, NEPEKPHIBAIOIIMMHU IOTOK IIbUIN B
ClIydae aBapuiHOM CUTyaluu.

Eme Oonee crnoxxHOM 3ajmadeil sBisieTcss J03MPOBKA IbUIM, YJIOBJIEHHOM B
aneKkTpodmiIbTpax.  bByaydm  mOABEPrHYTON  3JEKTPOCTATHYECKOMY  BO3JICHCTBHIO B
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AIIEKTPUYECKOM TOJIE BJICKTPOPHUIBTPOB, 3Ta MbUIb JIETYE 3aBHCACT, UCTEKAeT W3 E€MKOCTEH
HECTaOMIIBHO, TUIOXO CMELIMBAETCS C APYTUMH BHJIAMHU MbUIH (MEIbHUYHOM, aCIIMPAIIHOHHON).
[lepen mocryruieHueM B cCOpTOBbIe OyHKepa (UIBTpOBas MTbUIb JOJDKHA OBITH TIIATEIHBHO
CMeEIlIaHa B CIEIUAIbHBIX CUCTEMAX, OJOOHBIX BUHTOBBIM KOHBEEPAM.

Jly1s 103upOBKY MbUIEBON (Ppakivy MPUMEHSIIOTCS JICHTOUHBIE J103aTOPhI BECOBOT'O THUIIA,
OCHAIIIEHHbIE IBOIHBIMU [UTIO30BBIMU MMUTATEISIMH, BBIMOJHAIOMKUMU (PYHKIIMU 3aTBOpPA MPOTUB
MPOpBIBA MBUIH.

[lIupokoe pacnpocTpaHEHUE B TOCIEIHUE TOJbl MOJYYHJIA BECOBBIE 103aTOPhI THUIA
«IToteps Becay. CxemaTnyeckoe H300pakKeHNE TAKOH CUCTEMBI MPEACTABICHO HA puUC. 7.

Puc. 5.22. MpuHunn paboTs 403aT0-
pa Tuna «flotepsi MacCeol»:

1 — OyHkep 3anaca martepuwana; 2 —
8XOA4HOM nuTatens; 3 — posatop; 4 —
B3BELUMNBAIOWLNE INEMEHTHI; 5 — MUK~
ponpoueccop; 6 — Ba3a aaHHblX; 7 —
BbIXOQHOW NuTaTens; 8 — npueoa yn-
paBneHus

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

Hozatop pabotaer mo ciuenyromemy npuHuumny. Korma OyHkep mo3aTopa 3amojHEH
MaTepualioM, TO pPa3rpy3ka €ro MPOMCXOIAUT B COOTBETCTBUMHU C 3aJaHHBIM TEMIIOM (Kr/4).
DJEeKTPOHHBINA KOHTPOJUIEP CPAaBHUBAET JTIOCTOBEPHOCTh (PAKTHYECKOTO TPATUCHTA TO3UPOBAHHUS
C 3aJJaHHBIM U PETYJHpyeT paboTy BbIxoxHOro muTtaTelns. Korna ypoBeHb MaTepuana B OyHKEpe
J03aTOpa JOCTUTHET YCTaHOBICHHOIO MUHMMYMA, CUTHAJ «IIOTeps Becay MPEeKpalaeTcs, a cam
OyHKep OBICTPO 3alOJHSAETCS MaTepuajoM W3 OyHKepa 3araca depe3 BXOJIHOM murtarens. Ha
nepuoj 3arnojHeHHs OyHKepa J03aTopa HCIOJHUTENbHBIA MEXaHU3M BBIXOAHOIO MUTATeNs
npoaobkaeT paboTaTh B peXHUME, MPEALISCTBYIOIMIEM OTKIIOYeHHI0 curHana «llotepst Becay.
DTO MpOAOIIKAETCS 0 3aBEpILICHHS 3amoHEHUsI OyHKepa J03aTopa, Mocie Yero 3amoJHEeHHBIN
OyHKEp aBTOMAaTUYECKH B3BEIIMBACTCS, a CUCTEMa PETyJUPOBAHUSA UCUHUCISIET TEMI pasrpy3Ku
MaTepHala B peKuMe T03UPOBAHMUS.

JlozaTopsl Takoro THMAa MOTYT OBITh OCHAIICHBI BOPOIIWTEIEM TBUIM H OBITH
IPUTOHBIMM JIJISl JO3UPOBaHMsI MbUIEBON (ppakuuu. J(TMHHBIA JO3UPYIOUIUM IHEK BBITOJHSAET
(GYHKIMM ~ 3allOPHOTO  yCTPOMCTBa MNPOTHB MPOPHIBOB MbUIM. be3ycnoBHO, mpuOOpbI
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ABTOMATUYECKOTO YIPABIEHUS M PETYJIUPOBAHUS SBISIIOTCS KIIIOUEBBIM 3JIEMEHTOM CHCTEM
J03UpOBaHus WUXThl. Henb3s,01HaKO, HE OTMETUTh U YUCTO TEXHOJOTMYECKUE ACHEKTHI ITOU
POOJIEMBI, B TOM YHUCJIe CTAOMILHOCTh COCTaBa COPTOBBIX (ppakmmii. be3 Xopomro oTiiaxeHHOU
CHCTEMBI APOOJICHUSI ¥ TPOXOUYSHHS MaTephalia HeJb3s IMONYyYUTh (Ppakiui KOKCa CTa0MILHOTO
cocTaBa. JTo ABIseTCA 0053aTeNIbHBIM YCIOBHEM XOPOLIUX PE3yIbTaTOB JO3UPOBAHUS.

BecsMma ciioxHOM mpobieMoi SBIsSIETCS TakKe JO3WPOBKA KHUAKOTO meka. [IpuHumas Bo
BHUMaHME BbICOKYyI0 Temmeparypy (160—200 °C), BblaeneHHE TOKCHYHBIX HapoB M CMOJ, a
TaKXKe MEHSIOLINeCs BI3KOCTHBIE XapaKTepUCTUKU IIeKa, 3Ta Mpobiiema TpedyeT o0coboro
BHUMaHUA. g 1O3UPOBKU IIeKa IpUMeEHs0TCs cucteMsl «lloreps Becay. Mcnonp3yrores Takxke
J103aTOPBI MOPLIHEBOrO THIA, PETYJIMPOBAHUE JTO3UPOBAHUS NMPOBOJUTCS U3MEHEHUEM JJIMHBI
X0/1a TIOPIIIHS.

ByHkepsl 3amaca 1 103aTOpbl pa3MEIAOTCS B OJHY JIMHUIO TaKUM 00pa3oM, 4TOObI BCe
Jno3upyeMbie pakiud COOMpaNTNCh B COOPHOM ITHEKE W Tepej MOCTYIUIEHHEM B CMECHUTEINb
NIEPEMEIINBAIINCH.

Ilex mocTymaeT B cMECUTENb U3 03aTOpa MUHYsI COOPHBIH LITHEK - OJ0rpeBaTeb.

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

TexHogorus cMelieHuss AaHOJHOM MACChI

KoxkcoBble (pakiiuy 1 KAMEHHOYTOJIBHBIN NIEK MOCTYNAIOT B CMECHIIbHBIE MAIIUHBI, TJ€ U
IPOUCXOAUT IOJIy4eHHE aHOIHOM Macchl. Llenpro cMmeleHns NeKOKOKCOBOM HIMXTHI SIBIISETCS
MaKCHUMAaJIbHOE yCpEIHEHHE eKa U BCEX KJIACCOB KOKCA-HAIOJIHUTEINS, a TAK)KE CMauMBaHUE U
nponuTka Kokca mnekoM. C 1enplo CO34aHMs YCIOBUM Ul MaKCHUMaJbHO BO3MOXHOI'O
CMauMBaHMs U IPONUTKH, KOKCOBAs IINXTA U M€K MEepe]] CMEIIEHUEM HarpeBatoTCsl.

@aKTOphl, BIUSIONINE HA CMAaYMBAEMOCTb H MPOMUTKY

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

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

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

3. CMaunBaeMoCTh M aZICOPOIHS 3aBUCAT OT TEMIIEPATYPBI Pa3MITYCHUS TeKa.
CmauuBaeMoCTh U a/1cOpOLMsl YMEHBIIAIOTCS IO MEpE MOBBILLIEHUSI TEMIIEPATYPhl pa3MsArdeHus
neka.

[leneBbie TeMIiepaTypHbIe TapaMeTphl cMelnBaHus Ha BrA3e cerogus:

- HarpeB 1neka 93-94°C;

- HarpeB WuxThl 98-99 °C;

- reMrieparypa cMemmanus 200-202°C.

TemneparypHble TapamMeTphbl peKUMa CMEIIEHHs! T0JDKHBI COOTBETCTBOBATh TPEOOBAHHSM,
Ipe/ICTaBICHHBIM B TabmuLe 8.
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Tabmuna 8

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

OneHka KayecTBa CMEIIeHHS] AHOAHOI MacChl

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

KauecTBO cmemieHus aHOHON MacChl OMPENETSETCS B MPOU3BOJICTBE B MEPBYIO OUYEPE.h
onpeaeNcHHEeM e TEKy4eCTH, KOTopas JO/DKHAa COOTBETCTBOBATh TPEOOBAHMSM PETJIAMEHTOB B
3aBUCUMOCTH OT THIIA aHOJHOM Macchl. TekyuecTh AJi1 aHOAHOM Macchl Ha BrA3e mpuBeneHa B
Tab11. 9.

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

3areM MPOU3BOIUTCS TEXHOJOTHYECKOE OMpPOOOBAaHWE AHOJHOW MAcChl, TIO pPe3yJIbTaTam
KOTOPOTO OIPEACTSAIOTCS TaKhe TMapaMeTpbl, MEXaHWYEeCKasi MPOYHOCTh, MOPUCTOCTh, YACIHLHOE
ANEKTPOCOMPOTUBIICHHE, pa3pyiaeMocts B Toke CO2, comepkanue cepbl. B Ttabmume 10
NpUBeJIeHBI NToKa3aTenu Ha BrA3e.

Tab6muua 10

CMmecuiibHOe 000pyI0BaHuE.

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

IToxazarenn En. u3m. lpezen
AMC AMII
MexaHunueckas NpOYHOCTh Ha CKaTUE, HE MEHee MlIIa 30,0 18,0
Y aenpHOE DIIEKTPUUECKOE CONPOTHBICHHE, He Ooee | MKOM™ M 70,0 120,0
[opucrocth, HE Oomee % 29,0 45,0
O6mas paszpymaemocTs B motoke CO,, He Oonee Mr/(cm>.u) 40,0 40,0
30JBHOCTh, HE 00Jce % 0,50 0,50
MaccoBas 1075 cepbl, He Ooee % 1,50 1,50 78




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

1) He TpeOyIOT yCTAaHOBKHM MOPOIIKOBBIX MOJOTPEBaTeNeH IUXTHI;

2) wmoryt pabortath 1O THOKOMY TrpaduKy, yBEIWYHBAsS WM yMEHBIIas
CPEIHEYaCOBYIO MPU3BOIUTEIHLHOCTD;

3) kauecTBO Macchl 0ojee BBICOKOE 3a CYET JUIMTEIbHOTO M HHTEHCHUBHOTO
nepeMeIuBaHus.

Jlst KxpynmHOTOHHAXHBIX MPou3BoCTB (10-20T/9ac u 6osee) IPUMEHSIIOT MAIIMHBI
HETPEPHIBHOTO JIEHCTBHS, TOYHEE PEAKTOPHO — CMECHTENbHBIE arperarhl, OCHAICHHbIC
HETMPEPHIBHOW CUCTEMOW  JIO3MPOBAaHMUS KOKCOBBIX (PAKIUKA M TIEKa, MOPOIIKOBBIMU
nojmorpeBateisiMu U KotenbHeIMH  BOT  (BbICOKOTEMIIEpaTypHbIE OpPTraHUYECKUE
TETJIOHOCUTETIN ).

CMecnibHbIE YCTAHOBKH HENMPEPHIBHOTO JIeiiCTBUSA

Kak npaBuiio, coBpeMeHHasl peaKTOPHO-CMECHUIIbHASI YCTAHOBKA COCTOUT U3 TPEX
OCHOBHBIX 3JIEMEHTOB:

- COOCTBEHHO CMECHTEJISI HEMPEPHIBHOTO IEUCTBHUS;

- TIOPOIIKOBOTO MOI0TPEBATENS;

- KOTEJIbHOM HarpeBa BBICOKOTEMIIEPATypHOTO OPTaHHMYECKOIro TEIJIOHOCUTENs
(BOT).

CmecunvHoe omoenenue
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Macchl

DM DIIeKTPOMarHUTHBIH KeNe300TAeHTeNb

Pucynok 8 - CmecunpHOE OTIeIeHIE

IIpenBaputenbHOe CMEIIMBAaHUE INUXTHI M I10Ja4a Ha IOJOTPEB, OCYILECTBIIACTCS
CYMMHpPYIOIIMMH BUHTOBBIMU KOHBeWepamu. CyMMapHYyI0 KOKCOBYIO IIHUXTY MEpes CMEIICHUEM
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nojorpesaioT B nopoukoBbix nogorpesatensx KITH-500 ¢upmsr «k KUMERA» (puc 9,10 ).
[TomorpeBarenb COCTOUT U3 KOpITyca, 2-X IIHEKOB U MpUBOJA. HarpeB MMUXThI OCYLIECTBIISIETCA
3a cy€T TeIulonepenadn OT Kopiyca M BajioB nojorpesatens. Kopryc u Bajabsl o0orpeBaroTcs
opraHuveckuM TerioHocureneM. Kopryc npeacrasisier co00il KOHCTPYKIUIO U3 YIIIEPOAUCTON
CTaJIM M UCIIBbITaH naBiieHneM 15 Gap mpu temmneparype 350°C. B mogorpeBarene umeroTcs aBa
IIHEKa,  Bpallaloluecs B OJHOM  HalpaBJICHUUMOTYT  BpallatbCsi B pasHbIX
HanpaBneHusx).[IpuBo cocTouT U3 3NEKTpoABHUTATENss C PEAYKTOpPOM, mpeoOpa3oBaTeneM
yacToThl. CKOPOCTh BpallleHUsl LTHEKOB peryiupyercs OeccTymeHdaro oT 2,5 no 12 o6/muH,
peryJMpoBKa MPOU3BOIUTCS C MYJIbTa MECTHOTO YIIPABJICHHUS.

Pucynox 10 — JIByX - ¥ 4eTBIPEXIITHEKOBBIE TOPOIIKOBBIE MOIOTPEBATEIIN

BepxHsas kpplllika mojorpeBatess, pa3feiicHa Ha HACKOJIBKO CHhEMHBIX CEKIIMH, OJHa
CeKIMS OCHAIeHa MaTpyOKoM I OTcoca TBLIM, Apyras OCHalleHa CMOTPOBBIM JIFOKOM.
Kppimku ocHamensl crmoem  teriouszoisiuu  (50MM) u3 MuHepanbHON BaThl. BHemrHsis
MOBEPXHOCTh KOpIyca Teruion3onupyercs cimoem 100MM MuHepalbHOM BaThl U 3aKpbIBaeTCs
AJTIOMUHHEBBIM JTUCTOM TOJIIIMHON 1MM.

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

MeperpeBaTesiel 3 U3HOCOCTOMKOM cTayii. Ka)kaplil ITHEK B BBIXOJHOM KOHIIE OCHAILICH
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BpAIIAIOIIMMCS COEAMHEHNEM JUIsl BBOAA M BBIBOJIA XKHUAKOTO TEINIOHOCUTENA. [[BrkeHMe
TEIUIOHOCUTENS B KaHanax ImHeka (puc. 11).

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

TennoHocuTeNb MOCTyMaeT B KaHaJl, B BUTKAX IIHEKA, U TOXOAMUT 0 MPOTUBOIIOJIOKHOTO
KoHI[a. [laiee TemIOHOCUTENb MOCTYIIAeT B OCEBOM KaHaJl Baja LIHEKa M BBIXOAMT 3a Mpeeibl
IIHeKa. 3a cYeT TeIulonepenadn 4vepe3 CTeHKU Hacaaok oT kuakocTd BOT k kokcoBoil muxre
MOCTIEAHSIST HArPEBAEeTCs, a 32 CYET CIHMPATBHOTO BO3JIEHCTBHUS LIHEKA MaTepual MPOIABUTAETCS
BJIOJTb KOPITyCa K pa3rpy304YHOMY KOHIILY.

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

Jiist oGorpeBa pyOaniku OpraHMYeCKHi TeITIOHOCUTEIb MTOIaeTCs, B OCHOBHOM, B IIEHTPE
nauma (puc.9a) U NUPKyIUpyeT B pyOaInke, TOCTUTasi BEIXOJHOTO KIIallaHa B KOHIIE Keyooa.
Yepes cTeHku kopnyca nepenaercs Toyabkol0-15% temnna quist Harpesa Kokca.

Jlo3upoBaHHbBIE ~ MaTepHalbl  MOCJEe  MOJAOrpeBa  IMOJAIOTCS HA  CJIEAYIOUIYIO

TEXHOJIOTMUECKYIO ONEPaLUIO ~-CMEILICHUE.
CMecuTe I HeNMPEePLIBHOIO eliCTBUSA

HemnpeppiBHBI ~ Ipoliecc  CMELIEHMsI  XapaKTEpU3YeTCS  HENPEpPBIBHBIM  BBOJOM
KOMIIOHEHTOB IIUXTHl B 3arpy304HO€ YCTPOWCTBO W HENPEPBIBHBIM BBIBOAOM TI'OTOBOIO
POAYKTa. DTOT CIOCOO CMENICHUSI NMEET NMPEUMYIIECTBO Nepe MEPUOINISCKUM KaK MpoIecce
YCTAHOBUBILEHCS. Ero ynoOHo aBTOMaTu3upoBaThb U MeXaHM3HpoBaTh. Kpome Toro,
yJIy4dlIaeTcsl HCHOJIb30BAHUE MOIIHOCTH IPHUBOJAA, KOTOpas BO BpeMs paboThl  ocTaeTcs
IIPAKTUYECKH HEW3MEeHHOM. IlapameTpbl cmecM NO Mepe MNpOABMKEHHS OT 3arpy304HOrO
YCTPOMCTBa K pasrpy304HOMY CYILIECTBEHHO HW3MEHSIOTCS, OIHAKO B KaXIOW TOYKE IO
OPOJOJILHOM  OCHM  HAaXOIUTCS CMeChb C  XapakTepHbIMH  cBolcTBamu. HaumbGonee
pacnpoCTpaHEHHBIMM B MHPOBOM NPAaKTHKE MOIY4YWIM Tak HasbiBaeMble KO-cMmecurenu
mHekoBoro Ttuma. Ha puc.12 mpencrasnen cmecurens ¢upmbl « KUMERAx».Cmecurens
COCTOUT U3 OapabaHa, CMECHIIBHOTO IIIHEKA, 3arpy304HOr0 U pasrpy304HOro y3J10B, MEXaHHU3Ma
OTKpBIBaHUs OapabaHa, peaykropa u GpyHIaMeHTa.

81



W F ¥ W[ ¥ ¥ % ¥ % e ¥ & v . .
@ F’ T
&

L_]I 8 B P o rar il ]

11442

E Pt
[ T ==

Pucynox 12 - Cmecurens

Mukcep OCHaIIEH OJIMHAPHBIM 00OrpEeBa€MbIM CMEIINBAIOIINM IIHEKOM, pPa3MEIEHHbIM
B Tak)ke 000rpeBaeMoM IMIMHAPUYECKOM Kopityce. [lenbra-o0pa3Hble CMENINBaIONIUE JOMAaTKU
pasMelieHsl MOJ OJHUM YIVIOM K Bajly IIIHEKa, COBEPUIAIOLIErO0 BO3BPATHO- IMOCTYMAKOIINE
JBUKEHUS.

Kopnyc cmecutens HW3roToBisieTcsi M3 CTaJld M OCHAIAETCA HM3HOCOYCTOMYMBOM
CMEHsIeMOi OpoHel. BpoHS U3roToBisieTcs W3 YIVIEPOAMCTOW CTald M HaIUIABISeTCA
U3HOCOYCTOMYUBBIM  MaTepuaiioM. Ha BHyTpeHHEH NOBEPXHOCTH KOPILyCa 3aKpEIUIAIOTCS
JIOTIaTKM, CO3JAloIIMe BCTPEYHOE MABJIEHHWE B IPOLIECCE CMEIICHMs, TaK)Ke HaIUIaBIISAIOTCA
MaTepUajIoM, yCTONYHUBBIM K HCTUPAHUIO.

CMmecwipHas KaMmepa OCHAIleHa TOJIBIMHA KaHaaMmH (pyOamikoi) s ITUPKYJISIITAN
teronocurensi(BOT).

Bce kananmel g HarpeBaTensl paccuMTaHbl Ha AaBieHue 11 Gap u Temmepatypy 1o
350°C.

[IHek ABnsSeTCS MyCTOTENBIM, BHYTPU HETO pacloyiaraeTcsi CBapHas TpyOa-crupaib, s
oOecrieuenns xopomeil Teronepenaun ot BOT Ha HapyXHYIO TOBEpPXHOCTh UIHEKA.
BricokoTeMmiepaTypHblii OpraHM4e€CKU TEIJIOHOCUTENb BBOJUTCS B ITHEK U BBIBOAUTCS U3 HETO
yepe3 mydty tuma "[xouncon 2700 SNHQ 3".

Pa3rpy3ounsiii y3en uMeeT /Ba KaHaia AJi 3aKpBITUS BBITYCKA, OHU MOJJEPKUBAIOT
NOAXOASAIIMK ~ OOpaTHBI  Hamop Juisi  O00ECTEeYeHHMs]  ONTHUMAJIbHOM  WHTEHCHBHOCTH
NepEMENINBAHNS U Ka4eCTBA MaCCHI.

B amomMuHuEBONH U 3JIEKTPOJHON MPOMBIIUIEHHOCTH XOPOIIO W3BECTHBI CMECHTENH,
BbImyckaembie (upmoit  Buss (puc.11) . MXx KOHCTpyKIusST HMeeT MHOTHE XapaKTepHbIC
ocobennocty, onuskue k cMecurenro KUMERA.
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Pucynok 13 - Cmecutens HepepbIBHOTO AEHCTBUS

dopma pabouell JIOMATKHA KOpITyca CMECUTENI W ChEeMHOW HACaJKd Ha BaJ ITHEKa
(puc.14).

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

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

[lonydyenHas aHomHas Macca B 3aBHCHMOCTH OT €€ Ha3HAa4YeHHUs OTIPABIAETCS B
AMEKTPOIU3HOE TPOU3BOJICTBO MIIH HA IPOU3BOJCTBO 000KEHHBIX aHOOB.

®opMoBaHHe «3eJeHbIX» AHOTHBIX 0JI0KOB

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

B HacTosimiee  ans MPOMB3BOJICTBA «3EJIEHBIX» AHOJOB HCHOJIB3YETCS TEXHOJOTHUS
BuOpodopmoBanus. BubpodopmoBaHme 3TO YIIJIOTHEHHE aHOTHOW MAcChl 32 CYET BHOpalUu 1
dbopmoBaHUs (BHEITHEE TaBJIICHHE).

[Ipu BIOOpE pexuma BUOPUPOBAHUS CIEAYET YUUTHIBATh Pa3INuHbIe (PaKTOPHI:

- Maccy popMyeMOro U3JIenus,

-TeMnepatypy ¢popMoBaHus,

-Ka4yeCTBO U KOJMYECTBO,CBI3YIOIIETO B AJIEKTPOJHON Macce,

-TPaHyJIOMETPUYECKNN COCTaB KOKCOBOW LIUXTHI,

- rpaduK HApaCTaHUS YaCTOTHI BUOPAIIHIA,
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- BaKyyMHpPOBaHHUSI aHOAHOM Macchl mepeq M BO BpeMs BUOpodopMoBaHUS (yHaleHue

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

IUIOTHOCTU. 3aBUCHMOCTh CBOWCTB OOOXKEHHBIX aHOJOB, T. €. TOTOBOM MPOAYKIWH, OT
00BEMHOM TIJIOTHOCTH «3€JICHBIX» aHOJIOB B TPa(UIECKOM BHUJIE TIPEICTABIICHA HA puc. 15.
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Puc. 15 - 3aBucuMOoCTh CBOHCTB 000KKEHHBIX aHOJOB OT IJIOTHOCTH «3€JICHBIX» aHOJOB:
l-MexaHuueckas MPOYHOCTb; 2-00bEMHAsI IUIOTHOCTh OOOMOKEHHBIX aHOJOB; 3 — MOPHUCTOCTh
(IT); 4 —ocemaemocts(OC); 5- yaenbHOE OdJIEKTpoconpoTuBieHne (oc); 6-koddduimeHt
razomnponumaemocts (K).

Kpurepuem kadectBa cOpMOBAaHHBIX OJIOKOB, KpoMe OOBEMHOM IMJIOTHOCTH, SBISETCS
OTCYTCTBHUE TPEIIUH, CKOJIOB, HEMPOIPECOBOK.

OOvemMHast TUIOTHOCTh KOHTPOJIMPYETCS Ha BHOPO(GOPMOBOYHON YCTaHOBKE, Kak
NPaBUJIO, aBTOMAaTHYECKU ITyTEM 3aMepa BBICOTHI OJIOKA C TIOCIEAYIONMM PacyeToOM JaHHBIX Ha
OBM. KoHTpoJib MO IPyTrUM MOKA3aTEIAM OCYILECTBISETCS BU3YAIBHO.

OntuManbHble napaMeTpbl BUOPO(OPMOBAHUS AHOJOB Ha COBPEMEHHBIX MalllMHAaX C
BAaKyyMHUPOBaHHEM, IIPUHATHIE B IPAKTUKE, COCTABIISIOT:

- aMIUIUTyAa Kojebanui 2—>5 mwm,

-gactora 1500—2000 mMun"',

-nasnenue npeccoanus 0,05—0,10 MITa

- nnuTenbHOCTh npeccoBanus 30—~80 c.

-0CTaTOYHBIN BakyyM He Oonee 5 kl]a.

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

O0opynoBaHue A1 NPOU3BOACTBA «3eJeHbIX» AHOAHBIX 0JIOKOB

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

OcHOBHOH YacThiO JIFOOOTO BHa BHOpoOyIwioTHHTENs (puc. 16) siBisercs BHOPOCTOI,
NPEICTABIISIONINN cO0O0M CTAbHYIO pPaMy, YCTAaHOBJICHHYIO Ha OMOPHBIX NpyknuHax. Konebanus
CTOJIa CO3JAIOTCS JIByMsI BpAINAIONIMMUCS HABCTPEYy BaJlaMU C YKPEIUICHHBIMH Ha HUX
nebanancamu. Ha BuOpocTone ycTaHaBIMBAaOT (OPMY M JKECTKO 3aKpEIUIAIOT, JJIS CO3JaHHS
JIABJICHUS] TIPUMEHSAETCSl CTaTHUECKUi rpy3 (MPUTPY3), KOTOPBIA CBOOOIHO MEpEeMeEIIaeTcsl B
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BCPTUKAJIbHOM HAIlPpAaBJICHUU. y,Z[GJ'H:HOC JaBJICHUC BI/I6p0yH.HOTHeHI/I$I Ha TpH MMOopsAJAKa MCHBIIIC,
YCM IIpH NpeCCOBAHNUN
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Pucynox 16 — Bubpomamnna.OCHOBHBIE 371EMEHTBl KOHCTPYKIIHH:
1-Bubpodopma; 2-npurpys; 3-«3eJIeHbli» YroiabHbIH aHo; 4-1ebananc; 5- BUOpocTo;6-
NPY>KUHBI

BubpoyrutoTHUTENM IPOU3BOIAT IBYX THIIOB:

— CO CTallMOHAPHO YCTAHOBJICHHOW KOHCTPYKIIUEH;

— ¢ TIOBOPOTHBIM CTOJIOM (TaK Ha3bIBa€Mble KapycCelabHbIE BHOPOMAIIIMHBEI).
TexHonornueckuili mporecc BUOPOYIUIOTHEHHSI COCTOMT M3 HECKOJIBKHUX IOCIeI0BaTeIbHbBIX
CTaJuil: T03UpPOBKaA U 3arpy3Ka (popMbl, BUOPOYIUIOTHEHHE U pa3rpy3Ka.

Becbma BaxHBIM TpeOOBaHHMEM K TEXHOJIOTUU BHOPO(GOPMOBAHUS SIBISETCA TOYHOCTD
JIO3UPOBAHUS MOPIUH 3arpy>KaeMoil aHOJHON MaccChl M, CIIEOBATENbHO, BBHICOTA MOJIY4aeMOro
Ooka mpu 3aJaHHOW O00BbEeMHON IUIOTHOCTU. (OCHOBY BECOBOM JO3UPYIOLIEH CHUCTEMBI
COCTABJISAIOT JO3UPOBOYHBIA BHOPOJIOTOK U KIOOENH C CHCTEMOW B3BEIIMBAHMS.

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

CranuoHapHble IMEIOT HECKOJIBKO MOJU(DHUKAIMHA:

- ¢ TepeABWXKHBIMH  BHOpodopMamMM, CO  CTAlMOHAPHO  pa3MeEIIeHHBIMU
pa3beMHBIMUBHOpOdOpMamH;

- ¢ nBymMs BHOpPOCTOJIaMH W JBYMS [E€pPEMEIIaeMbIMU WJIH CTallMOHAPHBIMHU
dubdbpodopmamu.

Cranuonaphnas mammHa kKoHcTpykuuu KHD ¢ ogaum Bubpocronom(puc. 17). B mamnne
TOT0 THUHA BCE S5  TEXHOJIOTMYECKHX  OMNEpaIiii MOCJIEIOBATEIBHOIIPOXOISAT B
OJIHOMCTAallMOHAPHOU BHOpodopme.
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Pucynox 17 - BuOpomammHa CTalMOHAapHOTO THIIA C OJHUM BHOPOCTOJIOM W
MOHOJIMTHON BUOpodopMoii: 1-momada mUXTH; 2- Ta300TCOC M BaKyyMHPOBaHUE, 3-TOTOBBIN
3eJIHbIN aHoand; 4- mpurpy3 ¢ (GOpMOBOYHOH IIIUTOM;S-BHOpodopmMa; 6- 3axBaT BHOPOGOPMEIL;
7-ToNKaTeNb, 8-B3BENIMBAIONIMK Ki0Oenb;, 9-aBTOMaTHUecKas B3BellnBaromas cucrema; 10-
MeXaHM3M IpuBofa npurpysa; 11- mpuBon Bubpoctona; 12- Bubpocton; 13- ponbrang; 14-mrox
npurpysa; 15 — nebanancsl.

JIByXMO3UIIMOHHAsT ~MallliHa C  M[epeIBMKHBIMU BuOpoopMaMu ©  IBYMH
CTAallMOHAPHBIMH YCTaHOBJICHHBIMHU BUOpocTonamu (puc. 18).
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Pucynok 18 - BuOpomammHa ¢ AByMs CTallMOHAPHO pPACIOJIOKEHHBIMH CTOJAMU U
nepenBwKHbIMU BHOpodopmamu: 1 - mepenBumxHasBUOpodopma; 2- BHOpOCTON; 3- MPUBOJI
BUOpOCTOJIA; B3BEIIMBAIOLINI KIOOEb.
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BecoBoe ycTpOHCTBO HAaxXOOUTCA MEXAY BUOPOCTOJIAMH, Ha OAHON CTOpPOHE MAaIlWHBI
OpOMCXOOUT BUOpodopMoBaHue, BTOpas (opMa HAXOAUTCA B CEPEOUHE MAIIUHBI U
HarnosHsieTcs. [Ipon3BOUTENFHOCTh TAKOW MAIIUHBI 110 CPABHEHHIO C OJIHOM BHOPOCUCTEMOI, B
2 pa3a BbIIIIE.

Bo3moxHBI BapuaHThI, Korja BHOpPOCTON W BUOpodopma pa3MemnieHbl CTallMOHAPHO,
NepeIBUKHON SBIISIETCS 3arpy30UHas TEJIEKKA.

Ha Bcex Tumax MaimuH HCTONb3yeTcs BakyyMupoBaHue. [IpuMeHeHne BaKyyMHUPOBAHHUS
JaeT TMpeuMyIIecTBa C TOYKM 3PEHHs] KaK KayecTBa AHOJHBIX OJOKOB, TaK M YIy4IIEHHUs
IPOEKTHBIX PELIEHUI CaMOIr0 aHOJHOTO ITPOU3BOJICTBA!

-opMoOBaHHNE aHOJA JIOIYCKAeTCs MPU OTHOCUTENIBHO BBICOKOH TemmepaType 0e3 pucka
neGopMalu TOPSYETO «3EJICHOTOo» OJI0Ka, B CBA3M C YeM HE TpeOyeTcs SHEproeMKoe
IPOMEKYTOUHOE OXJIAXKIEHNE aHOJHOM MacChl MEXIAY CMECUTENIEM U BUOPOMAIIIMHOM;

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

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

O0:KHUT «3eJIeHBIX» AHOAHBIX 0JI0KO0B

OOXUT «3eJIeHBIX» AHOJHBIX OJIOKOB SBISETCS 3aBEpIIAIONICH CTaguel MpOM3BOACTBA
YTOJIBHBIX AHOAOB JUIsl AJIIOMUHHMEBBIX JJIEKTPOJIM3EPOB, INPU ITOM IEKOKOKCOBas Macca
IIPEBpaLIAETCS B MOHOJIUTHBIN 3JIEKTPOI.

OOXHUT «3eJICHBIX» aHOJHBIX OJIOKOB M (OPMHUPOBAHUE CAMOOOKHTAIOMIETOCS aHOJa
HETIOCPEJICTBEHHO Ha DJICKTPOJIM3EpPEe UMEIOT OJM3KUI 110 CBOCH CYIIHOCTH MeXaHH3M. B obomnx
CIIydasiX MPOMCXOJAT 3aMEIJICHHOE CIIEKaHHEe CBSA3YIOLIETO U (POPMUPOBAHUE CTPYKTYpPHI aHO/IA.
Opnako mpHu OOXHUIe «3eJIeHBIX» OJIOKOB YAAaeTCs COXPAHUTh MEPBOHAYATIBHYIO CTPYKTYpPY
aHOJ1a, 3aJI0’KEHHYIO MPU CMEIICHUH ¥ BUOPO(OpMOBaHUU. Y CaMOOOKUTAIOIINUXCS aHO/IOB, HE
yaaercs wu30ekaTh 3aMETHOM CEHAMMMHTALUMU JKUAKOW a3kl W HapylIeHHs 3aJaHHOU
CTPYKTYpbl aHOZa, YTO IPUBOAUT K CHIDKEHHIO KauecTBa aHoja. [IoBbIIEHHOE conep)kaHue
CBA3YIOILLErO MPUBOIUT K CHUKEHUIO IUIOTHOCTH, IOPUCTOCTU U IOBBIILIEHUIO OKUCISEMOCTU
npu snektponuse. OOXUT aHOJOB MOXKHO NPOBOAMTH Ha JIIOOBIX I€yYax, HpPU YCIOBUU
BBIIEPKKHU Tpaduka 00XHUra,co3qaHNus BOCCTAHOBUTENIBHON WM HEUTpanbHON aTMocdepbl Ais
MpeOTBpalIeHHs] OKUCIICHUS aHoAa. Ha mpakTuke 00Kur aHOJ0B MPOBOAUTCSA HCKIIOUUTEIHHO
B KOJIBLIEBBIX KaMEpHBIX MeYaX OTKPBITOTO UM 3aKpbITOro Tumna. FiMeHHo Ha meyax 3TOro Tuma
JOCTUTAIOTCS OOJIbIIasi MPOU3BOIUTENBHOCTh, MAKCUMAaIbHAs SKOHOMHSI TOTUIMBA M HAWITYYIlINe
TEXHOJIOTHYECKHE PEe3yNIbTaThl 00)KUTA, BKIIIOUAsl XOPOIIee KaueCTBO 000KKEHHBIX aHO/I0B

TemnepaTypHblIii pesKUM 00KHIa

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

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

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

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

YIOPSI0OYEHHE CTPYKTYPBI 000A#CKEHHOTO aHOAA.

Pa3paboTka pamuoHaqIbHOTO TEMIEpaTypHOro rpaduka o0Xura, T. €. ONTHMAJIbLHOTO
TEeMIa MOJbeMa TEMIEpaTyphl Ha Kaxaoh W3 4 cTaiauii 00XKHra sIBISETCS Ba)KHBIMYCIOBHEM
MOJTyYEHHUs] BBICOKOTO KauecTBa OOOMKEHHBIX AHOJOB IMPU MHUHHUMAJIbHBIX SHEPreTHUECKHX
3arpartax.

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

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

KoHcTpykuus neveii 00:xura

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

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

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

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

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

° C B armocdepe BO3AyXa HAYMHAETCS 3aMETHOE

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

OTUM YCIOBUSAM B HaMOOJbIIEH CTENIEHN YAOBIETBOPSAIOT MHOTOKaMEpPHBIE KOJIbLIEBbIE
neuu. Bee neun aToro tuna cTposiTcs Ha NPUHLIKIAX:

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

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

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

B nmro0om ceueHun KoJIbLIEBOM MeuM TEIUIOBOM Mpoliecc nepuoandecku nopropsercs. C
XOJIOJTHOTO KOHIIa IPOBOAUTCS NMEPUOIUYECKAs 3arpy3Ka «3€JIEeHbIX» OJIOKOB, C FOpPSYEro KOHIIa,
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T.e. TOCJIE HAarpeBa, OOXKHra W OXJIAXACHHUS, C TOH ke NMEepPHOAMYHOCTBHIO BEAETCS pasrpyska
00O0XCOKEHHBIX aHOJOB. B 3TOH CBs3M KOJBIEBbIE MHOTOKAMEpHBIE I€YH , C HEKOTOPOM
YCIIOBHOCTBIO MOKHO OTHECTM K II€4aM HENPEpPBIBHOTO ACUCTBUA. B oTedecTBEHHOM U
3apyOeKHOW AITIOMUHUEBOW TPOMBIIIJICHHOCTH WCIIOJNB3YIOTCS TMPEUMYIIECTBEHHO  IEYH
oTkpeiTOoro  TUna(beccBomoBbie). Ha psame mnpennpustuit OCOOEHHO  DJIEKTPOJHOMU
MIPOMBILIIIEHHOCTH, MCIOJB3YIOTCS M Ieuu 3akpelToro tuna. Ho Hambosbliee mpeamnodreHue
OTJaeTcs IleyaM OTKPBITOTO THIIA.

CoBpeMeHHbIE 00KUTOBBIE MIEUYN COCTOAT U3 OOJIBIIOrO YHciaa Kamep, kpaTHoro 18 wmium
20, 1. e. 40 -, 60 - unu 72 - xamepusle neun. Hanbonee yaauHoit cuntaercs 60 - kamepHas 1eyb,
ONTUMAJILHO  COYETAolasi  BBICOKYIO  IMPOU3BOJAMTEIBHOCTh C  XOPOUIMMH  TEXHHUKO-
SKOHOMHYECKUMHU TTOKA3aTEIISIMHU.

Pucynok 19 - Konbuesas neub OTKPBITOrO THIIA
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BHYTpeHH WA Orxeynoprbii __ Monepeuraa
i e raaoxon MpPoCTEHOK | b neperopoaKa

Nonepedxan
neperopoaKa

PucyHnok 20 - DieMeHTHI I1e4H ¢ yKa3aHUEM KacCeT, Fa30X0/I0B U EPETOPOIOK

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

Kaccera umeer dopmy mnpsmMoyronbHON KOpOOKH, OTpaHHYEHHOW ¢ OOKOBBIX CTOPOH
CTEHKAMH OTHEBBIX WJIM TPEIOIIUX IPOCTEHKOB, MO TOpPLUAM — CTEHKaMU MEXKKaMEpPHBIX
MEPEropoJIOK, CHU3Y — MOBEPXHOCTHIO MOJAMHBI. Kaccera CIoyXUT €MKOCThIO JJIS 3arpy3Kd
00KUTa€MBIX U3JIETUH.

Kaxmass kaccera wWMeeT aBTOHOMHYIO CHCTEMY O0OTpeBa, OCYIIECTBISICMYIO
MOCPEJICTBOM yCTAHOBKUA TOPEIOK B KaXIbIM TPEIONIMN TMPOCTEHOK W aBTOMATHYECKHU
peryJIupyeMyro 1o MmoKa3aHusIM TepMorap.

I"'a3004MCTKA U VJIABJHBAHHE IAPOB NEKA

I"a3bl, yansemble OT meveld 00Kura aHoI0B, COJICPKAT B CBOEM COCTABE:

- CMOJIBI,

-YTJIEBOIOPOIBI,

-SO2,

- HF,

- TBEP/IbIC YACTHUIIBI B BHJIC TTHULU

[Tpryem 00bEM U COCTaB MEYHBIX T'a30B MIPH PABHOW MPOU3BOJAUTEIILHOCTH CYIIECTBEHHO
pa3InyarTCs Ui Meveld OTKPBITOTO U 3aKphITOro TUMoB. OOImuil 00beM OTXOJSININX Ta30B Ha
neyax OTKPHITOrO THMa OOJIbIe, 1O CPAaBHEHUIO C 3aKPbITBIM THUIIOM, HO MCHee
KOHIICHTPUPOBAHBI 110 COCTABY.

JIJIs O9MCTKH OTXOMASIINX ra30B CYMIECTBYET JBa crioco0a:
- MOKDBIif crioco0;
- cyxoii croco0.
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MOoKpbIfi  croco0 OCHOBBIBAETCS Ha TMPOIMYCKAHWW Tra3a duepe3 COJMOBBIM PacTBOP.
OCHOBHBIM 000PYIOBaHUEM SIBIISIETCSI CKPYOOep.
CreneHb OYUCTKU TAKUM CIIOCOOOM COCTaBIISIET:

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

Hu3kas creneHb 04uCTKH OT CMOJI , OCHOBHOM HEJOCTAaTOK 3TOTO Coco0a OUYUCTKH.

OCHOBY COBpPEMECHHOM OYHCTKHM Ta30B TI€4Yel OO0XKHIra COCTAaBJSIOT MPOIECCHl U
anmapaTthl «CyXO0il» OYHMCTKH ra30B, OCHOBAHHBIE HA HCIIONBb30BAHUH PA3IUYHBIX cOpOEHTOB. B
KayecTBE COPOCHTOB MOTYT WCIIONIb30BAaThCA TJIMHO3EM, MAHCIEpPCHAas TMbUIb HEPTSIHOTO
MPOKAJICHHOTO0 KOKCa, aKTUBUPOBAHHBIN KOKC u Ap. OmHako HambOombllee pacrnpoCcTpaHCHHE
MOJTYYMJIN TIIMHO3EM U KOKCOBAs TbLIIb.

Ha amomMuHueBBIX 3aBOoJax B KadecTBE COpOCHTa Iiejecoo0pa3Hel HCIOIb30BaTh
[JIMHO3€M, HEJIOCTaTOK  HCIOJb30BaHUS TJIMHO3EMa MoJiHas copOuusa cmoi. CopOupoBaHHbIE
CMOJIBI JIETKO HCHApSAIOTCS C MOBEPXHOCTH 3aCBHINKU MPU 3JIEKTPOJIU3E, YXYyIUIlas CaHUTapHO-
9KOJIOTHUECKHUE YCJIOBUS TpyJa B IeXax 3JIeKTpoju3a. B 3Toil cBsA3M TIMHO3EM HEOO0XOAMMO
OUUCTUTH OT CMOJI, YTO TpeOyeT AOMOTHUTENBHBIX 3aTparT.

B kauecTBe copOeHTa BMECTO IIMHO3E€Ma YacTO HCIONb3yeTCs KOKCOBas MbLIb, KOTOPAs
10CJI€ HWCIOJb30BAHUS  BO3BPAIAETCS B DJIEKTPOAHOE MpPOM3BOACTBO. OaHAKO Tpu
UCTIOJb30BaHUU KOKCOBOM MBI BO3HUKAIOT CYIIECTBEHHBIC TPOOIEMBI:

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

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

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

Kpome Toro B coctaBe ra3zoB MpHCYTCTBYIOT Pa3jiMYHbIE OPraHWMUYECKHUE YTIEBOJOPOJIHI,
UMEIOIINE Pa3IMIHYI0 TeMIlepaTypy KoHAeHcamuu. [l MoNHON KOHACHCAIMU YTIIEBOIOPOIOB
TpeOyeTcsi CHUKEHUE TEMIIEPATyPhI Ta30B 10 MUHUMYMa.

I[CMOHTa)K OTpaﬁoTaHHbIX M MOHTAQ’K HOBBIX aHO10B.
HCHBIO 9THX onepaunﬁ ABJIAKOTCA CHATHUC C aHozlozLep)KaTeneﬁ OrapKoOB H II}’l"}/HHOI\/’I

3aJIMBKU, MTOATOTOBKA HUIINENEH K MOHTaXXy HOBBIX aHOJIOB U 3aJIUBKa UX 4yyryHoM. KoHeuyHoi
MPOAYKLUHEH SABISETCS IMOJHOCTBIO CMOHTHUPOBAaHHBIA aAHOJ, TOTOBBII K YCTaHOBKE B

AIIEKTPOIIH3ED.
TexHoJior4eckasi cxeMa JIEMOHTAKA U MOHTAKA AHOI0B

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

— OYMCTKA U CHATHUE Or'apKOB;

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

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

AHonozaepxaTenu ¢ aHOJHBIMU OrapKaMH 3aBO3SIT B aHOJOMOHTA)KHOE OTJIEJIEHHUE TOCIIe
IPEIBAPUTENILHON UX OYUCTKH B IIEXE AJIEKTPOJIN3a OT IIMHO3EMa U KOPKH 3JIEKTPOJIMTA.

OTtpaboTaHHbIe aHO/BI HATIPABJISAIOTCS HA Y4aCTOK MPEABAPUTEIHLHON OUYMCTKU OTapKOB
OT 3JIEKTPOJIUTA B CIIELl. KamMepe.

[Iponiecc mpeaBapuTEIbHON OYUCTKU BBIOIHIETCS B CIACAYIOIIEM MOPSIKE:

— yJaJeHue TBEPAOH KOPKHU 3IEKTPOJINTA;

— 00/IyBKa MOBEPXHOCTH aHOJIOB C3KAThIM BO3TyXOM;

— OoJee TIIATENbHAS OYUCTKA BPYUHYIO.

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

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

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

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

OT cucTeMbl NPEIBAPUTEIHPHOM YHCTKH OTAapKH HAIpaBJISIOTCS K JIpobecTpyitHOM
MAIIMHE JIJIs1 OKOHYATeNIbHON OYUCTKU UX MOBEPXHOCTH MeTaUTMUecKoi ApoOrto.IlonyyeHHbIe B
MPOIECCe YHCTKH OCTATKHU DJIEKTPOJIUTA M YACTHUIIBI KOKCa HAMpaBJISIOTCS B COOpHBIN OyHKep.
OtpeneHue MeETAUIMUECKOH ApoOM OT HEMAarHUTHOTO MaTepuaia MPOBOAUTCS METOAOM
MarHuTHOM cemapauuu. sl CHMXKEHHs MOTepb IpoOM aHOIHBIA OrapoK MOCJIE BBIXOJAA W3
IpoOecTpyiHOM MaIIMHBI TOABEpraeTcss 00padOTKe CKAaThIM BO3LyXOM B KaMepe 00yBKH.

[ToHOCTBIO OUMIICHHBIE AHOJAHBIE OTapKU IMOJAIOTCS K MAIIUHE Ui pa3pyLIeHUs
orapkoB. Pa0oTra MamMHBI OCYLIECTBISIETCS B aBTOMATHUYECKOM pEXHME JUIsl yMEHbBILIECHUS
Harpy3kd Ha TpaHcrnopTHyro cucteMy IITK(moaBecHoW — TpaHCHIOpTHBIM — KOHBEHeED)
AQHOJOJIEPKATENb C OrapKOM OIYCKAalOTCS Ha OMNOPHYK) KOHCTPYKLHIO, IJIE€ 3aKPEIUISIIOTCS 3a
TpaBepcy. C NOMOIIBIO BBIABM)XHBIX IITAMIIOB OrapoOK pa3[aBlIMBAECTCS M YAAISIETCS C
aHononepxkaresns. OCBOOOXKACHHBIE OT OrapKOB aHOJOIEPKATEIH HAMIPABIAIOTCS B HAKOMHUTENb
MalIMHBI JJI1 YAaJeHUS YyTYHHOW 3anuBKU. KyCKM OrapkoB HampaBIsIOTCS Ha IpOOJIeHHE B
IIEKOBYIO IpoOUIKy. JlJis mociieayIomero BOBJICYECHUs B IPOU3BOICTBO.

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

CooCHOCTh MPUBAPEHHBIX K TpPaBEpPCE HUMIMEIECH OTHOCUTEIBHO PaCcHOJIOXKECHUS
HUIIEIbHBIX THE3J TNPOBOJAUTCA CIEMUaTbHBIM mpubopoM. [lpum 3ToM  ompenensrorcs
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OTKJIOHEHMS OT JOIIyCKOB, NMPEAYCMOTPEHHBIX MO MpoeKTy. IloBpexeHHble aHOAOAEpKATENN
OTIIPABJISIFOTCS. HA PEMOHTHBIN y4aCTOK.

[locne ynaneHus 4YYryHHOM 3aJMBKM CBOOOJHBIE AHOJOJAEPKATEIH, a TaKXKe
OTPEMOHTHPOBAHHBIC aHOJOJIEPYKATEM HAIMPABIISIOTCS K YYacTKy Ul IpOOEeCTpyHHON YHCTKA
HuUMnenel u Tpasepc. MainHa ocHalieHa TypOMHKaMH, KOTOPbIE HAMPaBIISIOT CTPYIO IpoOu Ha
HUNIENIU U Ha TpaBepcy. Apo0b HUPKYJIUPYET BHYTPH MAIIMHBI C TIOMOIIBIO COOTBETCTBYIOIIMX
TPAHCTIOPTHBIX yCTPOMCTB M BHOBb TMOMagaeT K TypOuHkam. HWMeromuiics BO3MYUIHBIN
cenaparop MpOBOAUT pa3AelieHUue IPoOU M OTXOAOB, CHATHIX C HUIIIEIEH U TPaBEPCHI.

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

3auuineHHbple aHOAOACPIKATEIM HANPABIAIOTCS Ha YYacTOK OOpaOOTKM HHUIIIEIeH
rpadUTOBOM CyCHEH3HMEH, NCIOIB3yEeMOM /ISl MPEIOTBPALICHHUS TpUTapa YyTyHHOH 3aJMBKH K
HUIIEIAM. AHOIOAEpPKATENb MOJBOJUTCS K BAHHOYKE C CYCIEH3HMEH, KOTOPASIOIHUMAETCS U
OIyCKaeTCss NpHU TMOMOIIM THAPABIMKH, MOTpyKas HUNNENW B cycreH3uio. Bo uzbexanue
paccrnanBaHusl a3 CyCHeH3Usl HETPEPHIBHO NMEPEKAuMBAETCS Uepe3 MPOMEKYTOUHYIO €MKOCTb.
[ToxpbiThie TpadUTOBOM CyCHEH3WEH HUIINENH HArpeBalOTCSd M MPOCYIIMBAIOTCS IyTEM
MHIYKIMOHHOIO HAarpeBa B CIELUAIbHOM IpoxonHou mneuu . Ilocne mpocymiku cycrneHsuu
OKOHYATEJILHO MOJATrOTOBJIEHHBIE aHOI0IEP KATEIN HAMIPABJISIOTCS K 3aJJMBOYHOM CTAHIUH.

OAHOBpEMEHHO K 3aJMBOYHOM CTAaHIUMHU MOCTYINalT 000X KeHHble aHoAbl. [lomaua
AHOJIOB W aHOJIOJICPIKATENICH BBIMONHICTCS B paboueM TakTe 3aJIMBOYHON cTaHmmu. [Iporecc
3QJINBKY @HOJIOB YYTYHOM IPOBOJUTCS B HECKOJIBKO CTYyIIEHEH:

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

— COBMEILEHUE aHOJIa C AHOJOJEPKATENIEM MyTEM OITyCKaHUsI HUIIENIeW B HUMIMEIbHbIC
THE3/1a;

— (uKcaIys MoJI0XKEHMsI ITAHTH U 3aJIMBKA YYT'YHA, OXJIaKICHNE YyTYHHOU 3aJIMBKY;

— [EepPEMEILEHNE CMOHTUPOBAHHOIO aHOAA.

3aJivBKa aHOJOB MTPOU3BOJUTCS U3 NMEPEIBUKHON 3aJJMBOYHON MAIIMHBI C KOBILIOM

CHATBHI 4yryH OT Ipecca NOJAeTCsl Ha TaldTOBOYHbIM OapabaH. OT TOJATOBOYHOIO
Oapabana wmaTepuayl HaANpPaBISIIOTCS B COOpHYyI0 Kamepy. [loiydeHHBIM YyTyHHBIH CKpar,
MOJIBEPTaeTCsi OYUCTKE, pa3esaeTcs Mo KPYMHOCTH, TOJAETCS B OMPOKUIBIBAIOIINXCSIKIOOSSIX.
Krobenu mpoxoast yepes miaaTgopMeHHbIE BECHI U TOJIAI0TCS B MHAYKIIMOHHBIC TIEYH.

AHonozaepxkatenu oTOpakOBaHHBIEC TIO TEM WJIM UHBIM MpU3HAKaM (MOBPEXKACHHUE IITAHT,
HUNIEJIEH U JIp.) NOCJIe OTAEJIECHUS YyT'yHa BBIBOJSATCS B PEMOHT.

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

OOGopynoBaHme 1Jis1 J€eMOHTAaKAa AHO/AOB:

- MaIIWHbI VISl YACTKU aHOJIHBIX OrapKoOB;

- MaIIVHBI ISl CHATHS OTapKOB ;

- MaIIWHbI U1l CHATHUS YyTYHHOU 3aJIMBKU;

- MaIIMHbI U1l 32YMCTKHA aHOAHOW LITAHTH;

- MaLIMHBI IPABKU aHOJO0JIEpKaTEIeH U TIOJI0KEHUS aHOJHBIX HUIIIEIEH.

AHOJOMOHTAKHDBIE ONlepanuy
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AHOZ[OMOHTEDKHLIC Oorcpanru BKIKOYAIOT TMNEPCUYCHb BCIIOMOTAaTCIIBHBIX W OCHOBHBIX

paboT cienyronero xapakrepa:

— IIMXTOBKA YyTr'yHa IJIs IIJIaBKU;

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

— 3aIOJIHEHHE PA3JIMBOYHBIX KOBIIIEH M TOCTaBKA UX K 3AJIMBOYHON CTaHIUU;
— YCTaHOBKa aHOJIHBIX OJIOKOB M HHUIIIEJICH aHO0IepKATENICH B MOJ0KCHHUE 3ATHBKH,

— 3aJIMBKA HUAIIIENCH YYTYHOM U OXJIAXKICHUC 3aJIMBKU.

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

CHEeLMANTBbHOTO cocTaBa. UyryHsl 0O0NagalOT NPUPOAHOM XPYIKOCTHIO, HEOOXOIUMOW IS

yAaNeHus 3AIMBKHU C HUTIIETS OTPabOTaHHOTO aHOa.

CocraB uyryHa npuMeHsIeMbIi Ha ATFOMUHUEBBIX 3aBOJIaX.

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

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

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

S 0,1 mak 0,15 mak

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

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

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

TemnepaTypa Harpesa MeTaina B neuu 10 1400°C .

ITonroToBiaeHHBIM MeTall B MEeYd MEPeIrBAETCs B Pa3IMBOYHBIN KOBII BMECTUMOCTBIO
450-750Kr, KOTOPBIN NPEIBAPUTEIBHO ITOAOIPEBAETCS C MIOMOILBIO AIEKTPOHATrPEBATEIICH.

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

[Tocrne 3aBepuieHMst 3aNUBKH, OJTHOCTBIO CMOHTHPOBAHHBIEC AHO/IbI HATIPABJISIIOTCS B LEX
AJIEKTPOJIN3a UM Ha CKJIaJ, CMOHTHPOBAHHBIX aHO/IOB.

Pucynox - 21 PaGoTa pa3nuBouHO# MaIlIMHBI

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

2. CocTaBuTh NPHUHIUINUATIBHYIO TEXHOJIIOTHYECKYIO CXEMY MIPOU3BOJICTBA
000KKEHHBIX aHO0B.

3. CoCTaBUTh TEXHOJIOTHYECKHE CXEMBl OCHOBHBIX ITEPEICIIOB COTJIACHO BApPHUAHTY C
OIMCAaHWEM OCHOBHBIX IIPOIECCOB, 000PYAOBAHUS U TTApaMETPOB Ha ITHUX Mepeeiiax.

4. OTBETUTH Ha KOHTPOJIBHBIC BOMPOCHI, COTJIACHO BApUAHTY.

BapuanTbl 3a1aHuii 1 KOHTPOJIbHbIE BONPOCHI

Bapmuanr 1

1. Pa3paboTaTh TEXHOJOTHYECKYIO CXEMY MOJTOTOBKHU IEKa.

2. Omepauuyu, MOpOBOAMMBIE IIPU MOHTaXX€ AaHOAOB, WX L€Jlb, HCIOIb3YEMOE
obopyioBaHHE.

Bapmuanr 2

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

2. Omnepauuu, HOpOBOAMMBIE IPU AEMOHTaXXE AaHOAOB , MX IEJb, HCIOJb3YEMOE
o0opyaoBaHue.

Bapuant 3

1. Pa3paboTaTb TEXHOJOTMYECKYIO CXEMYy IOJTOTOBKHM CBIpOrO KOKca JUISL
IPUTOTOBJICHUS KOKCOBOM IIUXTHI.

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

Bapmuanr 4

1. Pa3paboTaTh TEXHOJOTHUYECKYIO CXEMY IPUTOTOBICHHSI KOKCOBOM IIUXTHI.

2. Konbueble ne4n OTKPHITOTO THIA, KOHCTPYKTUBHBIE OCOOCHHOCTH.

Bapmuanr S

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

2. Konbuesble neun OTKPHITOro TUMA, KOHCTPYKTUBHBIE OCOOEHHOCTH.

Bapuanr 6

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

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

Bapuanr 7

1. Pa3paboTaTh TEXHOJOTHUYECKYIO CXEMY OOXHra «3eJCHBIX» aHOJOB Ha KOJBIIEBOMH
€YU OTKPHITOrO TUIA.

2. Yro Takoe BHOpodOpMOBaHWE, M YETO OHO TPOBOIUTCS M HA KaKOM

000pyTI0BaHUM.

Bapuant 8

1. Pa3paboTaTh TEXHOJOTHUYECKYIO CXEMYy OOXKHTa «3€JCHBIX» aHOJIOB Ha KOJBIICBOM

MI€YX OTKPBITOTO THIIA.

2. Pa3HOBUAHOCTH NE€Ka, HCXOAHbIE MAaTepUaIIbl [yl NOTYUYEHUS ITUX NIEKOB.

Bapuanrt 9

1. Pa3paboTaTth TEXHOJIOTMYECKYIO CXEMY MPECCOBAHMUS «3€JICHON» aHOTHON MacChI.

2. Tlepeuncnuth HU3HKO-XMMHYCCKHE CBOMCTBA ITEKOB.
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Bapuanr 10

1. Pa3paboTaTh TEXHOJOTHMUYECKYIO CXEMY IPUTOTOBICHHSI KOKCOBOW IUXTHI.

2. Kak pa3nenstoTcst IeKu 1o TeMIepaType pa3MsrdeHus ?

Bapmuanr 11

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

2. llepeyucnuth TBEpAbIE YIJIEPOIUCThIC MaTEPHAIbl, 0OJACTH MPUMEHEHHS, CTIOCOOBI

MOJTyYeHHUsi U TPeOOBaHUS K HUM.

Bapuanr 12

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

2. Kakyro LeNb IpecaeayoT npu TEPMOCTAaTHPOBAHHUH, apaMeTpsl
TEPMOCTAaTUPOBAHUSI.

Bapuant 13

1. Pa3paboTaTh TEXHOIOTHUYECKYIO CXEMY MOJATOTOBKH TEKa.

2. llenb mpokanuBaHUs, KaKie KOKCHI TIOJJBEPratoTCs MPOKATNBAHUIO.

Bapmuanr 14

1. Pa3paboTarh TEXHOJOTHYECKYIO CXEMY IOATOTOBKH MPOKAJIEHHOTO KOKCa st
IMPUTOTOBJICHUSA KOKCOBOH IINXTEL.

2.  OOGopynoBaHue, UCIOJIb3YEMOE MPU MPOKATIUBAHUH.

Bapuant 15

1. Pa3paboTaTb TEXHOJOTHYECKYIO CXEMy MOJIOTOBKHA CBIPOTO KOKca JUISE
MPUTOTOBJICHUS] KOKCOBOW IIMXTHI.

2. Kakyro uenp mpecineAyloT MpU CYIIKe MPOKaJeHHBIX KOKCOB, 00OpYyIOBaHHUE IS

CYIIKH.

Bapuanr 16

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

2. UHenp papoOienus, pasmoia W KIacCH(PUKAIMK  KOKCOB, Kakoe 00OpyJdoBaHHUE
WCTIONIB3YETCS JJIsl 3TOT0?

Bapuant 17

1. Pa3paboTaTh TEXHOIOTHUYECKYIO CXEMY MPUTOTOBICHUS KOKCOBOM IIUXTHI.

2. Kakywo uenp mpecienyrT MNP CMENIEHUH AaHOAHOW MAacChl, TEXHOJOTHYECKHE
napameTpsl, 000pyJ0BaHUE, UCTIOIB3YEMOE MTPU CMEILICHHH.

Pexomenayemasi ureparypa :
1. Sako, D. 5. AHOIBI aMIOMUHUEBBIX dJeKTponu3epoB / 3. f. fAuko. - M.: Pynsr u merasmisl,
2001.

2. duko, 3. 4. IlpowmsBomctBo aHomuod maccel / . Sl. fuko, JI. H. BopoOneB. — M.
Merannyprus, 1975.

96



IIpakTyeckas padora Ned
Tema: PacueThl mokaszareneil mpouecca 3JIEKTPOJIN3a, KOJUYECTBA BJIEKTPOJIU3EPOB,
IMPONU3BOANTCIIBHOCTU CCPUMH.
Heab: OcBOUT, METOJIUKY PAacyeTOB IMOKA3aTENe MpoIecca IEKTPOJIn3a, KOJINYeCcTBa
AEKTPOIU3EPOB U MPOU3BOIUTEIHLHOCTH CEPUU.

Teopernueckue cBexeHus

Pacyer noka3sareseii 3¢p(pexTHBHOCTH IpoLecca 3JIeKTPoJIn3a.

KonuyecTBo amoMuHUS, KOTOPOE MOXHO BBIJCIUTh, TEOPETUUECKH OMpPEACIsAeTCS 0
3akony Dapajes:

M=0,336 ‘I ‘t, re

M- KOJIMYECTBO BBIACIAEMOT0 Ha Karoae Al, rikr;

[-cuna Toka, A;KA;

t- BpeMs, Jac;

0,336 — >IEeKTPOXMMHYECKUN HKBHUBAJIEHT, T.€. KOJIHMYECTBO TIPAaMMOB aJIOMHHMUS,
BBIJICTISIEMOE 32 OJIMH Yac CUJION ToKa B 1A mpu OTCYTCTBUM KaKuX - JTHOO MOTEepb, I/A-4ac.

OcHoBHBIM MOKa3zareneM 3((HEKTUBHOCTH MPOIEcca AIEKTPONIU3a SBISETCS BBIXOJA TIO
TOKy. B mporecce NpouCXOAT MOTEpH ATIOMHUHUS, O pa3Mepax MOTEPh CYIAT MO BEIUYMHE
BBIXOJIa IO TOKY. BBIXOJ MO TOKYy Xapakrepu3yeT 3(()EeKTHBHOCTh HCIOIH30BAaHUS TOKAa Ha
3JIEKTPOJIU3EPE.

P
— o
hr M 100%

hr —BBIXO[] 110 TOKY B %;
P —xonnuecTBO (pakTHUECKH MOITYYEHHOI'O aIFOMUHUSL,(T,KT,T);
M — KOIMYeCTBO QJIIOMUHHUA, KOTOPOE IOJKHO BBIIEIUTBHCS TEOPETHUECKH II0 3aKOHY
Dapanes;

0,336:1-t

P=——
100

ITorepu MeTaiia MOKHO Pa3feuTh Ha NPSIMbIEC U KOCBEHHBIE.

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

[IpssMble mOTEPHM 3TO OKUCIEHUE MPOAYKTOB B3aUMOACHCTBUS  QJIIOMUHUA U
PACTBOPCHHOI'O aJIFOMHUHUA C aHOJAHBIMU I'a3aMu.

KocBennsie MMOTEepU 3TO BCAKOIO poOJga YTCUHKH TOKa, T.C. HNPOXOXKICHHUEC TOKA, MHUHYA
MEKIYTIOIIOCHBIN 3a30p.

Hpyroit mokazarenb 3Gh(EKTUBHOCTH TEXHOJOTUU DJIEKTPOJIN3a - YACIBHBIA PacXo
SHEPruu.Y IeIbHBIA PacXo AJIEKTPOIHEPTUU - 3TO KOJUYECTBO 3JIEKTPOIHEPTHH, 3aTPauyeHHOE
Ha €IMHUILY TOTOBOU MPOTYKIIUU

A- KoM4ecTBO 3aTpaueHHoOM sHepruu ( KBT.4ac);
P- xonu4ecTBO MoydyeHHOTO atoMUHMS (T, KT, T).
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I Ucp't Zg?ﬁ,z-ﬂm

= — o 1000 =
0,336:I-h,-t 0,336-h, h.

;  (kBT-4ac/T); s MOCTOSTHHOTO TOKA.

Jlnist monmydeHust yenbHOTO pacxona sHeprud Ha 1T(kr) Al B mepeMeHHOM TOKE HYXKHO

YUUTHIBaTh KO3 PUIMEHT Tpeobpa3oBanusi, OH MPUOIN3UTENbHO paBeH 92% (0,92)

U, U,
W=2976,2h—p:0,92=3235h—p (xB1-4ac/T); ayig mepeMeHHOTO TOKa

T

BeJ'II/I‘lI/IHa, 06paTHa;1 YACIBbHOMY pPACXOAy 3JICKTPOIHCEPTHUU, HA3BIBACTCA BBIXOAOM IIO
SHCPTHUUIOTO KOJIUYCCTBO aJIIOMHUHUSA B IrpaMMax, BbIACIIACMOC IIPH MMPOXOKACHUN OOAHOI'O KBTu

QJICKTPOIHCPIUH MOCTOSIHHOT'O TOKA

h,w=1/W=0,336 l’]‘—'" 103 (r/xBr-u).
o

Pacuer xoiu4yecTBa AeliCTBYIOIIUX U YCTAHOBJIEHHBIX 3JIEKTPOJIU3€POB HA CEPUH

JUia  pacuera  KOJIMYECTBA BaHH HCXOJUM  HTOTO, 4YTO  OTEYECTBCHHAA
HPOMBIIIJICHHOCTh BBIITYCKA€T BBIIPSIMUTENIbHBIE OJOKM Ha CHITy TOKa 25KA M HampspKeHue
850B(Uc) , B HacTosiee BpeMst Ha 3apyOeXHBIX HOBBIX 3aBojiax Poccum ucnonb3yrorcs
BBINPSMUTENBHBIE arperathl Ha cuily Toka 63kA u HanpspkeHue 1000-1580B.

[Ipu pacuere KoMMYeCcTBa AEHCTBYIOMMX BaHH N HEOOXOIMMO YYUTHIBAaTH pabouee

HanpsokeHue Ha BaHHe — Up,mpeaycMaTpuBaTh MOTEPU HAMpPSOKEHHsT B OOLIecepUitHOM
OIMMHOBKE - 1% OT HOMHHAJIBHOTO HAMPSIKEHUS BBIMPSIMHUTEIBHBIX arperaTtoB, MOTEPU B
oOuiecepuitHoii omnHoBKE Upg(8-10 B)(BKIt04asi MOTepU HANPSKEHUSI B OLIMHOBKE BHYTPH
KIIIT), pesepBa nHanpsokenuss Ha KIIII mma monmmepskaHuwsi CHUIIBI TOKAa CEpUU  TIPH
OJTHOBPEMEHHOM BO3HMKHOBEHHH HECKOJBKMX aHOMHEIX dddexto Ua.3(40 B), peseps s

KOMIIEHCAIIMH BO3MOXHBIX KOJIeOaHUI HAMPsKeHUs BO BHeIIHeH ceTH - 5% Ue.q (40 B).
TorgaN = (Uc - Uc.B- Upo- Ua.3) / U,

KpOMC ,HeﬁCTByIOHlHX QJICKTPOJIU3CPOB B CCPUU BCCTJa UMCIOTCSA BAHHBI, HAXOAANINCCA

Ha KaIllUTAJIbHOM PEMOHTC. KommyectBo YCTaHOBJICHHBIX SHGKTpOHI/ISepOBNy 3aBUCHUT OT CpPOKa

CIIy>KO0BbI 371eKTponu3epalmp U MPOJODKUTENILHOCTH KauTallbHOTO peMoHTa Tp. NyOynet tem

0oJIbIIIe, YeM MEHbIIE CPOK CITY>KObI BaHH Tmp 1 ueM O0Jble MPOTOIKUTEIBHOCTh UX PEMOHTA

Tp.TornaNy= N- Tmp /( Tmp-Tp)

Tak, npu NpoJOHKUTENILHOCTH KalIMTaIbHOTO PEMOHTA, paBHOMU 15 CyT, M cpoke Ci1yKObl

BaHHBI 2000 cyT (5,571€T) KOJIMUYECTBO YCTaHOBJIEHHBIX BAHH MPEBBICUT YUCIIO ACHCTBYIOLIMX Ha

0,75 % wnu npuMepHo Ha 1—2 BaHHBL. Ilpu NporOJIIBHOM ABYX pAJHOM PacIHoOJOKEHUU BaHH

KCJIATCIBHO, YTOOBI YHCIIO YCTAHOBJICHHBIX BaHH OBLIO KpaTHO ABYM C LCJIbIO OAWHAKOBOI'O

KOJIMYECTBAa BaHH B KaXJIoM pany . [lpum momepedyHoM pacmonokeHuH (MOIIHOCTbIO Oolee

170xA) Toke camoe TMOKEITaHHe.
Pac4yer ronoBoii npou3BOAUTEILHOCTH CEPHH

I'onoBast mpousBoaUTENBHOCTE cepun Q.(T) onpeaensercss ypaBHEHUEM
Q~=365-24:0,3361" N- y103=2,9431- N yn

TIe:
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365 — 4KCIIo CYyTOK B roAy;

24 — 4uCII0 YacoB B CYTKax;

I — cuia Toka, KA;

7Jm— BBIXOJI IO TOKY, JOJIA €AUHULL;
N— yuncno AeiCTBYIONIMX BaHH, IIT.

B cooTBeTcTBUM € 3TUM roaoBas NPOU3BOAMUTEIBHOCTh cepuu, cocrosmed ux 180
3JEKTpOoIN3epoB Mpu Toke 150 KA u BbIxoae 1o Toky 85 %, coctaBUT 0K0110 67,5 ThIC. T.

HOpﬂ)IOK BbINNOJTHCHUSA paﬁoTI)I

1. O3HaKOMHTECS C TCOpGTH‘IGCKOfI YaCTbIO JaHHOI'O METOJAUYCCKOTO YKa3aHM.

2. IIpousBectn pacyeTsl

MoKaszarejiel mpoiiecca,

YCTaHOBJICHHBIX 3JIEKTPOIU3EPOB U MPOU3BOAUTEIHLHOCTh CEPUU COTJIACHO BapUaHTY.

Bapuantsl 3anannii

KOJIMYECTBA JICHCTBYIOIIUX,

Tabnumal
Cunaa CyTtounasi Cpennee Padouee Cpok cayx0b1 | [Ipogomxut
TOKA NPOU3BOAUTEILHOCTL | HANPSZKEHHE HA | HaNpPsKeHHe | JJIeKTpoJim3ep, €JIbHOCTh
Bap. 3JIeKTPOJIH3epa, 3J1eKTpoJn3epe, Ha BaHHe,B JeT KANHUTAJIBHO
KI B I'0 PEMOHTA,
AHeH
1 150 1089 4.460 4,2 5,2 18
2 180 1306 4,500 4,2 5,5 15
3 200 1452 4,455 4,15 6,0 10
4 320 2579 4,400 4,0 6,0 15
5 250 2200 4,410 4,1 5,5 5
6 210 1470 4,450 4,2 6,2 10
7 350 2600 4,4 4,1 6,0 15
8 370 2620 4,3 4,15 6,0 6
9 320 2560 4,45 4,0 5,5 5
10 320 2550 4,4 4,0 5,5 5
11 320 2550 4,45 4,1 5,5 5
12 320 2540 4,45 4,0 5,5 5
13 300 2500 4,4 4,1 5,0 3
14 320 2555 4,4 4,1 5,0 5
15 320 2545 4,45 4,1 6,0 10
16 320 2450 4,5 4,1 5,5 5
17 320 2540 4,2 4,0 5,5 5
18 155 1189 4.460 4,2 5,2 18
19 180 1316 4,500 4,0 5,5 15
20 200 1452 4,455 4,10 5,0 10
21 320 2579 4,500 4,0 6,0 10
22 250 2200 4,40 4,1 5,0 5,5
23 210 1470 4,450 4,2 6,0 12
24 350 2600 4,35 4,0 6,0 5

Vo]
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25 320 2560 4,4 4,0 5,0 5
26 320 2550 4,4 4,2 5,5 15
27 320 2500 4,45 4,0 6,0 5
28 320 2540 4,4 4,1 5,0 15
29 300 2500 4,4 4,15 5,5 4
30 320 2555 4,3 4,0 5,0 5
31 320 2545 4,40 4,1 6,0 5
32 320 2450 4,45 4,,0 5,5 2
33 320 2540 4,2 4,0 6,0 3

Pexomenayemasi jiureparypa :

1. Meramnyprus amomunus / }O. B. bopucorne6ekuit [u ap.]. — 2-e uza. - HoBocubupck:

Hayka, Cubupckas usnarensckas pupma PAH, 2000. — 438 c.

2. Suxo, 3. . IIpom3BOACTBO aIIOMHHMS: IOCOOME Uil MAacTepoB U pabouyux LEXOB

AJIEKTPOJIN3a ATFOMUHUEBBIX 3aBO0B / . . SIako. — CII6.: U3a-Bo CII6. yH-Ta, 2007. — 304 c.
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IpakTnuyeckas padbora NeS

Tema: Pa3pa60TKa TpaHCHOpTHO-TGXHOJ’IOFH‘IGCKOﬁ CXCMEI ITPOU3BOACTBA AJIFOMUHHUAL.
He.]'[b: OcCBOUTH OCHOBHBLIC MMPOU3BOACTBCHHBIC NOAPA3ACIICHUA, BXOAAIHUE B COCTAaB
TPAHCIIOPTHO- TEXHOJIOTUYSCKOM CXEMEI SJICKTPOJIHUTHYCCKOI'0 IMPOU3BOACTBA AJIFOMUHUA U UX

Ha3HA4YCHUC.

TeoperuyecKkue cBeAeHUs

TexHudyeckuii ypoBeHb TPAaHCIIOPTHO-TEXHOJIOTHUYECKHX CXEM aIFOMHHHUEBBIX 3aBOJIOB U
UX OKOHOMHKAa B TIEPBYIO OUYEPEIb OIPEACIIIOTCS THUIIOM, IPOU3BOJIUTEIBHOCTRIO U
KOHCTPYKIIMEH  OCHOBHOTO  TEXHOJOTHMYECKOrOo  OOOpYyIOBaHHMS —  DJIGKTPOJIHM3EPOB.
Vopomennas TTC mnpousBoacTBa adlOMHUHMS C TNpUMEHEHHEM HyekTpoiauzepoB ¢ COA
MoKa3aHa Ha puc.1.
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Pucynok 1 - TpaHCTIOPTHO-TEXHOJIOTHUECKAsI CXeMa aTJlOMUHUEBOr0 3aBOJA.

1 — Baron (mucTepHa), 2 - NNEBMONOJBEMHMK; 3 — TMoOja4ya aHOJHOM Maccel, 4 —
NEKTPOIM3EpP; 5 - BaKyyM KOBIL; 6 — JMTEHHBIN KOBLI; 7 — pa3/MBKa aJIOMUHUS B YYIIKH; 8
— JIUThE CIMUTKOB; 9 — mpou3BOACTBO KaTaHkH; 10 — yronpHas neHa; 11 — MexKopycHBbII

CHJIOC T'JIIIIO3€Ma.

TTC amroMuHHEBOTO 3aBOJA DTO:
- CKJIaJbl TIO TIPUEMY, XpaHEHHUIO, TPAHCIIOPTHUPOBKE CHIPbs (TIUHO3EM, (TOPUCTHIE
COJIM) HEMOCPEICTBEHHO B JIEKTPOJIM3HOE MPOU3BOJICTBO;
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- TPOU3BOJCTBO M TPAHCIOPTUPOBKA AHOAHOM MacChl aHOJOB B 3JIEKTPOJIM3HOE
IIPOU3BO/ICTBO;

- DJICKTPOJIU3HOC ITPOU3BOJACTBO;

- JINTEWHOE IPOU3BOJCTBO.

IIpuemubie ckaaapl riamHo3emMa u ¢propuaos. ['mHO3eM U PTOPUABI TOCTABIAIOTCS HA
3aBOJI JKEJIE3HOJOPOKHBIM TPAaHCIIOPTOM B BaroHax tuma "Xommep" WiIM B CHEIUATBHBIX
nucrepHax. Ha puc.2 mokazaHa cxemMa pasrpy3ku TiiMHoO3eMa. [JTMHO3eM, MOCTyMarouuid B
XOIpax, pasrpyXkaeTrcsi CaMOTEKOM B IMPHUEMHBIH OyHKEp, pacloJIOKEHHBI Ha CKIIaJe IOoj
JKEJIE3HOJOPOKHBIMU MYTSAMHU, a OTTyAa MHEBMAaTUYECKHMM HACOCOM / C IMOMOILIBIO CHKATOrO
BO3/lyXa HU3KOTO JaBJICHUS TMEPEeKaunBaeTCs B CKIAACKOW cuioc 2. DTH HACOCHI CHOCOOHBI
nepeMelaTh NMHO3EM BEPTHKAIBHO WIN O] HEKOTOPBIM YIVIOM BBepX. Pasrpyska rimHoseMa
U3 IUCTEPH OCYIIECTBIISETCS THEBMAaTHUECKOM CUCTEMOI, CMOHTUPOBaHHOIN BHYTpHU 0aka Iuc-
TEpPHbI, U B ATOM CiIy4yae IJIMHO3e€M INOCTymnaeT B ckiajackoi cuioc 2. Ilox 3tum cuiocom
pPacnoJIoKeHbl THEBMAaTUYECKUE HACOCHI /, KOTOPBIE MO3BOJIAIOT ¢ MOMOUIBIO CKaTOTO BO3AyXa
MepeKaynuBaTh TJIIMHO3€M B MEXKKOPMYCHbIE CHiIoCchl 3. Takoil KOMIUIEKC HacOCOB,
TpyOOIIPOBOJOB U MEXKKOPIYCHBIX CHJIIOCOB 00pa3zyeT CHCTEMY BHELIHETrO IMHEBMOTPAHCIIOpPTa
rrHo3eMa. M3-1oJi MeXXKOPITYCHBIX CUIIOCOB IJIMHO3EM Pa3BO3UTCA CHELUUATbHBIMU MAIIMHAMHU
MO 3JIEKTPOJIU3EPAM, WIM aBTOMATU3UPOBAHHAsl CHUCTEMa IMHEBMATUYECKOM LEHTPaTN30BAHHOU
pazgaun rimHo3ema (LIPI') B OyHkepbl, ycraHOBJIeHHble Ha BaHHaxXx. Ha 3aBomax rae
UCIIOJIb3YETCS CyXasi Ta3004MCTKA, ITIMHO3EM U3 KOPITYCHBIX CHJIOCOB ITOAAETCS HAa Fa3004UCTKY,
a 3aTEM YXKE Ha AJIEKTPOJIU3EPHI.

N

PucyHok 2 - Cxema TpaHCIOPTUPOBKHU INIMHO3EMA.
1 — mHeBMoarnmapar; 2 — CKIaJCKON cuitoc; 3 — MCIKKOPITYCHBIC CHIIOCHI.

AHAJIOTUYHO TPOM3BOMATCS Ppa3rpy3ka M TPAHCIOPTHPOBKA (GTOPUIOB (KpHOJIUTA U
TpudTopuna amomunus). Ho rpyzonorox ¢rTopuaos cocraBiseT okoio 3—5 % oT obbema
MOCTYIAIOMIETO TJIMHO3€Ma, TOJTOMY Ha HEKOTOPHIX 3aBojax (TOPUIBI YACTUYHO WIH
MOJIHOCTBIO TIOCTABJISIIOTCA B MEIIKaxX WJIM MSTKUX KOHTeWHepax Mmaccodt oT 20 mo 1000 kr,
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KOTOpBIC JIOCTABISIOTCA B KOpITyca DJEKTPOJIM3a aBTO- WU JJIeKTpoTpaHcmopToM. Ha
HEKOTOPBIX 3aBOJIaX HETIOCPEICTBEHHO HA CKIIAJaX TOTOBUTCS (DTOPTIIMHO3EMHAS IITHXTA.

TpancnopTt aHoaHOI Macchl aHOA0B. AHOJHAs Macca Ha KpymHbIX 3aBogax (BpA3,
KpA3, HKA3, UpkA3, BrA3, bA3) usroraBnuBaercs B nexax anogHoil maccel (LIAM), a Ha
Hebonpmue 3aBoabl (YA3, HA3, KA3) macca qocTaBiisieTcst )KelIe3HOI0POKHBIM TPAHCIIOPTOM U
pasrpyaercs CaMOTEKOM U3 MOJIyBaroHOB B KPBIThIE CKJIA]]

[Tonanstomniee OOJBIIMHCTBO 3aBOJOB M3IOTABIMBAET aHOAHYIO MacCy B BHJIE MEJIKHX
(maccoit okono 0,2 kr) OpukeroB pasnuyHoi ¢Gopmbl. Jlumbs Ha BA3e wm3roraBmuBaroTcs
KpPYIMHOTa0apUTHBIE OPUKETHI, KOTOPBIC UCTIONB3YIOTCS ¥ Ha IPYTHX 3aBOJAX.

B 1nexa onektponmsza anogHas Macca u3  L[AM  gocraBisieTcss  cnenuagbHBIM
ABTOTPAHCIIOPTOM.

Ha 3aBojax OCHAIIEHHBIX 2JIEKTPOIHM3EpaMu ¢ 000XOKeHHbIMU aHomamu CaA3 aHOIbI
MIPOU3BOASATCS B LIeXax 10 IPOU3BOACTBY aHOOB.

DJIeKTPOJM3HOEe TPOM3BOACTBO. B mpoliecce AIEKTPOIU3AMPOUCKXOIUT HapabOTKa
JKUJIKOTO aIFOMHUHUS, 00pa3yroTcsi Tra3000pa3Hble W TBEPIbIE OTXOJHbI. ['a3000pa3HbIe OTXObBI
MOJIBEPTaIOTCSI OYMCTKE, IMOCJIE OYMCTKH BBIOPACHIBAIOTCS B aTMocdepy, MPU OYUCTKE U3 Ta30B
OTJIIEISITCST TIOJIC3HBIN KOMIOHEHT ((PTOp) KOTOpPHIH BO3BpamiacTcss B MPOW3BOJICTBO B BHUIC
PEreHepallMOHHOTO KPUOJIMTA TPU HUCIOJIB30BAHUM MOKPOM OYUCTKH, BpPEIHBIE KOMIIOHEHTHI
BBIJICJICHHBIE W3 Tra3a [OABEPraioTcs YTUIW3allMU, TBEpJble OTXOJbl (yrojbHas IIEHa)
noJiBepraercs nepepadoTke ¢ MOTydeHHEeM BTOPUYHOTO ChIpbsi(kpuonuta). [Ipu ucnonaszoBaHumn
CyXOH OYMCTKHU ra3oB IJIMHO3EM, MCIOJIb3YyEMbIH MPU OYUCTKE HAMPABISIETCS B MPOU3BOJICTBO.
Orapku o0pasyrone OT CropaHus OOOMOKCHHBIX aHOJOB BO3BpAIAIOTCS HAa ITOBTOPHOE
MIPOU3BOJICTBO 000MKEHHBIX aHOJIOB.

Kunkuil anioMUHUNA W3 BaHHBI M3BIEKAETCS BaKyyM - KOBIIOM, IEPEIUBACTCS B
Pa3JIMBOYHBIN KOBII U OTIPABISAETCSA B JIUTEHHOE IPOU3BOJICTBO.

JluteitHoe mnpow3BoaACTBO. IlocTynmuBmIMI  KUIKUH  aTIOMUHMH B  JIUTEHHOM
MIPOU3BOJICTBE IMOABEpPraeTcsl MmepepadoTKe HAa TOBAPHYIO MPOAYKIMIO (UYIIKY, MJIOCKUE WU
WIMHIPUYECKUE CIIUTKH, KaTaHKy). [Ipon3BeneHHas npoayKuus OTTpy»KaeTcsl MOTpeOUTENo B
JKEJIE3HOJOPOKHBIE BATOHBI UM aBTOTPAHCIOPT.

[ToMuMO BBITIIETIEPEUNCIICHHBIX CKJIAJIOB M MPOU3BOJICTB HA 3aBOJAX UMEIOTCSI:

Ckiaabl peMOHTHBIX MaTepuaoB. Cblppe M MaTepHANIbl UIsI PEMOHTA OCHOBHOIO
TEXHOJIOTHYECKOT0 000pYyIOBaHUS (DJIEKTPOJIM3EPHI, MHUKCEPHI, MPOKAJIOYHBIE TeYd M TIp.)
MPEACTABIISIIOT COOOM IITYYHBIC TPY3bI, COCTOSIINE B OCHOBHOM W3 YTOJIbHBIX U OTHEYTOPHBIX
MaTepuaioB, XpaHEHUE KOTOPHIX Ha OTKPBITOM BO3AyX€ HEIOMYCTHMO, Uil MX XpaHEHUs
UCIIOJIb3YIOTCS KPBITHIE CKJIA/IbI.

Hns mexanuzanuu [TPO ucnonb3yroTcs aBTO- U 3JIEKTPONOTrPY3YHMKH, MOCTOBBIE KPaHBbI,
3iekTpokapsl. [locTymarommii B KpBITBIX BaroHax IIAMOTHBIA MOPOLIOK pa3rpyKaeTcs
CaMOXOJHBIMH pa3rpy3dMKaMH B CIICIUANBHBIE OTCEKH, 00OpPYyIOBaHHBIE B CKJIaJaxX, OJHAKO
HEpPEAKO OSTU OIEpallid BBINOJHAKTCA W BpyuyHyro. [logaga mareprnanoB Ha pPEMOHTHBIE
00wekThl (LIKP, B nuTeliHOE OTIENIeHre WM B KOpITyca Ha KaUTAILHO PEMOHTHPYEMbIC BaHHBI)
OCYIIIECTBIISIETCS aBTOTPAHCIIOPTOM U MOCTOBBIMH KpPaHAMHU.

Ckiaasl  BCIOMOraTeJbHOr0  NPOM3BOACTBAINPEIHA3HAUEHB  JUISI  XPaHEHUs
KayCTUYECKOW U KaJbIIMHUPOBAHHOW COJbI, TUAPOKCHAA aTIOMUHUS, €CIM Ha 3aBOJIE
IpeayCMOTpPEHa MOKpasi OYMCTKA Ta30B AJIEKTPOJIU3HOrO MpOu3BOJCTBA. KanbluHupoBaHHas
colla TMOCTYMaeT B KPBITHIX BaroHax WM B OyMaKHBIX MEIIKaX, U UX pPa3rpy3ka BeAETCs C
MIPUMEHEHUEM TEePEABUKHBIX TPAHCTIOPTEPOB HIIA aBTO - M SJIEKTPOTIOTPY3YHKOB.

Kayctnueckas conma mocTaBisieTCss B LUCTEPHAX B JKUJIKOM BHJAE W CIMBAaeTCAd B
crienualbHble 0aku. [ MapOKCH T ATFOMIHHUS IOCTABIISIETCS B TTOJTyBaroHaxX B BHJIE TIACTEHI.

Iopsinok BBINOJHEHHUS PA0OTHI
3. O3HaKOMUTBCA C TEOPETUUECKON YACThIO JAHHOTO METOANYECKOT0 YKa3aHMUs.
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4. O3HAaKOMUTBCS C TEOPETUYECKOW YaCThIO  MYJIBTHMEIUHHOTO  TOCOOWS,
NpPOCMOTPEB  pa3lien B  MPaKTHUUECKOM 4acth  TpeHaxEpa.OTBETUTh HA  BOIPOCHI
MYJIBTHMEHIHHOTO TTOCOOHS.

3. PazpaboTraTh TpaHCTIOPTHO-TEXHOJIOTHYECKYIO CXEMY 10 3aIaHHOMY BapUAHTY.

BapuanTsl 3a1anuii

Ne Tun Tun Cnoco0 nogauun Cnoco0 gocTtaBku Cnoco0

Bap | 3JIeKT | ra3004UCTKH IJIMHO3eMA B IJIHHO3€Ma Ha KOPPEKTHPOBKH
poau 3JIEKTPOJIUT BaHHY 3JIEKTPOJINTA
3epa ¢ropucTbiMH cosIMHU

1 OA cyxas AIIT aprr AllD

2 OA cyxas AII Lpr AllD
3 COA MOKpast AIIT Marmast MPC Marmmast MPC
4 COA MOKpast AIl Mammnst MPC Marmmuast MPC
5 OA cyxas ATIT Mammast MPC Mamunst MPC
6 OA MOKpas Al Mammasr MPC Mammast MPC
7 OA cyxas AIl nper Marmmuast MPC

8 OA cyxas ATIT apr AIl®

9 OA MOKpas AIl HPr Alld
10 | COA MOKpast Mamunsr MPT' Mamunsr MPT' Marmuast MPC
11 | COA MOKpast ATl Marmmmasr MPC Marmmast MPC
12 | OA cyxas AIl Marmmast MPC Marmmnst MPC
13 | OA MOKpast AIl Mammnst MPC Mammnst MPC
14 | OA cyxas ATl Marmmmasr MPC Marmmast MPC
15 | COA cyxas AIl nper MamastMPC

16 | OA cyxas AII Lpr AllD

17 | OA cyxas AII Lpr AllD
18 | COA MOKpast AIIT aprr Marmmuast MPC
19 | COA cyxas AIl Marmmnst MPC Mammnst MPC
20 | OA cyxas ATIT apr Mamunst MPC
21 | OA cyxas ATl apr Marmmast MPC
22 | OA MOKpast AIl nper Mammnst MPC
23 | OA cyxas ATIT apr Mamunst MPC

24 | OA cyxas AII Lpr AllD
25 | COA cyxas Mamuner MPT? Mamunsl MPT' Marmmnst MPC
26 | COA MOKpast AIl Marmmnst MPC Mammnst MPC
27 | OA cyxas AIIT Marmast MPC Marmmuast MPC
28 | OA cyxas AIl Marmmnst MPC Mammnst MPC
29 | OA cyxas ATl Marmmuasr MPC Marmmast MPC
30 | COA cyxas AIIT uper MamuastMPC

l.

PexoMenayemasi jureparypa :
Mertamnyprust amomuaus / FO. B. bopucornedcekuii [u np.]. — 2-e u3a. -HoBocubupcek:

Hayxka, Cubupckas uznarensckas pupma PAH, 2000. — 438 c.
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2. Suxo, D. S. IlpoW3BOACTBO aJIOMHHHUA: TOCOOHME s MAacTepoB M pabOYHMX LEXOB
AIIEKTPOJIA3A ATFOMUHHUEBBIX 3aBoIoB / D. f. fAuko. — CII6.: U3n-Bo CII6. yH-Ta, 2007. —

304 c.
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IIpakTyeckas padora Ne6

Tema: MonTtax u nemonrtax snexrpoiusepo COA BT
Heab: OcBouth cocTaB KaTOAHOTO, AHOJHOTO Y374, OIIMHOBKH, IHMOPSJOK MOHTaXa
IIEKTPOIIH3epa.

Teoperuueckne cBegeHUs

KartonHoe ycrpoiicTBO (y3€J1)3J1€KTPOIM3EPOB BCEX TUIIOB COCTOUT M3 OJIHUX U TEX XKE
OCHOBHBIX AJIEMEHTOB:

- KaTOJTHOTO KOXKYyXa;

- yroibpHOU (yTepoBKH (TI0J0Bast 1 OOPTOBAs);

- OTHEYTIOPHOM | TETUTOM3OJISIIMOHHON (PyTEpOBKH.

Pucynok 1 - KatonHoe ycTpoiicTBO (y3€i1) 2JIeKTpoau3epa

1 - kaTomHBIH KOXKYX; 2 - OOpTOBas yrojibHas (yTepoBKa; 3 - MPOOKH U3
MOJIOBOM Macchl;4 — 1mojoBasi yrojibHass (pyTepoBKa OJIOKH; 5 -HAOWBHBIC IIBBI, O—
OTHEYTIOpPHAs U TETUIOM30JISIIMOHHAs ()yTepPOBKa;7 - KaTOJHBIE CTep kHH (OJromcs); 8
—noayuka; 9 — «motait»; 10 - kKaToHasA OIIMHOBKA.

[To ycTpoiCTBY KaTOAHOTO KOXKYXa pa3IUYaloT JBa BUa KaTOJHOTOYCTPOICTBA:

- ¢ METAUTHYECKUM WU JKeTIe300€ TOHHBIM JHHILEM;

- 6e3 AHuIIA.

Kartoanble koxkyxu ObIBAaIOT ABYX MOAM(UKALIMIA:

- CaMOHEeCYIIUE KOXKYyXH (paMHbIC);

- KO)KYXH C OIIOPHBIMH YCTPOUCTBaMH (KapkacoM) KOHTP(GOPCHBIE U IIMTAHT Oy THHIC.

CamoHecyne KOXyXd (paMHOTO THITA) TPUMEHSIOTCS Ha 3JIEKTPOIHM3Epax Majod U
CpelHel MOIIHOCTH, MOTYT OBITh Kak C J[JHMINEM, Tak U 0e3 aHuma. bopT koxyxa
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U3rOTABIIMBAIOT M3 MOIIHBIX CTAJBHBIX OaMOK(IIBEIJICPOB WM JABYTaBPOB) BBICOTOH 35-55cM.
VYCTpOWCTBO CTEHKHM KOXyXa pa3iIMyHO, BO3MOXKHBIC BapHaHThl IpHBEIEHBI Ha puc. 2(0)

VYcTaHaBnIMBaOTCS B OAHOATaKHBIX KOPITycax.

“ G
j

=
C

Pucyox 2 - CamMoHecymuii KaTOAHBIA KOXKYX.
a — CXeMaTUYHOE YCTPOICTBO; 6 — BapHaHTHI KOHCTPYKIIMH OOpTa KOXKyXa

Koxyxu ¢ onopHbIMH yCTpOMCTBaMM (KapKacOM)yCTaHABIMBAIOTCS HA 3JIEKTPOJIU3Epax
cpenHeid W OONBLION MOIIHOCTH, HCIOJNB3YIOTCS KaTOAHBIE KOXKYXH C OTAEIbHO HECYLIHM
KapKacoM JIByX BUOB: KOHTP(OPCHBIN KapKac U IIMaHTOyTHBIN KapKac.

o
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Pucynoxk 3 - KatogHslii KOXKyX ¢ HECYILIUM KapKacoM.
a — KOHTP(OpPCHBINA Kapkac: [/ — KaTOAHBIH KOXyX; 2 — KOHTpdopc; 3 — CTsKHAS
MUK, 4 — pacropHas Oanka.
0 — IUMAHTOYTHBIM Kapkac: 1 — KaTOAHBINA KOXyX; 2 — IUNAHIOyT; 3 — OIOpHas
Oanka.

KontpdopcHble KOKYXH yCTaHABIMBAIOTCS Ha BCE TUIIBI 3JIEKTPOJIN3EPOB HE3ABUCHMO OT
MOIITHOCTH B JIBYX3TaXXHBIX Kopmycax. CoOCTBEHHO KOXKyX IMpPEICTaBISET COOOH «KOPBITO»,
U3rOTOBJICHHOE M3 JHCTOBOM cTaiu. C 00euX MpOMOJIBHBIX CTOPOH K KOXYXY € HOMOILBIO
CTSDKHBIX LIMHUJICK NPIKUMAIOTCS KOHTPGOPCH map (KOJIMYECTBO MX 3aBUCHUT OT MOIIHOCTHU
AIIEKTPOJIN3€Epa), HIKHUN KOHELl KOTOPBIX YHMUPAETCSd B TOPLBI pacrnopHoil Oanku (OeToHHas
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NI MeTaJIJII/I‘-IeCKaSI). HpI/I BO3HMKHOBCHHMH B IIOAHUHC YCHHHfI, OHM BOCHPUHUMAIOTCA
KOHTpdopcaMH, a pacropHasi 06ajka NpensTCTByeT AedopMaly MPOJOJIbHBIX CTEHOK KOXYyXa.
HpOJlOJ'II)HBIC N TOPLUEBBIC CTCHKMU CaMOI'0O «KOpPbITa» II0 BBICOTC YCHJICHBI HIPOAO0JIbHBIMU
nosicaMu kecTkocTH. Koxkyx cBoOomHO ycTaHaBimBaeTcsi Ha omnopHeie [1-o0pa3zHbie Oanku, 0e3
xecTkoro KperuteHus. KoHTpdopcsl paBHOMEpHO pachpeneieHbl MEXKAY BBICTYHAIOMIMMU
KOHI[aMH OJIFOMCOB.

Pucynox 4 - KoHTphopcHBII KOXKYX

[IImaHroyTHeIE KO)KYXH YCTAHABIMBAKOTCS HA BCE TUIIBI AJIEKTPOJIU3EPOB HE3ABUCUMO OT
MOIIHOCTH B OJJHOSTAXXKHBIX M ABYXATAXKHBIX KopiycaxX.OHU MPEACTABISAIOT COOO0M «KOPBITOY,
BCTaBJICHHOE B KOHCTPYKIHMIOUIMIAHTOYTOB, OOpa30BaHHYIO pSAIOM M 3aKpelICHHYIO Ha
ropu3oHTanpHOM Oanke. LlITaHrOyTHl yCTaHABIMBAIOTCS MEXKAY BBICTYMAIOIIUMHU U3 KOXyXa
KOHIIaMU TOKOOTBOJISIIMX OJTIOMCOB. BepXHss 4acTh MIMAaHTOYTOB IO BCEMY NMEPUMETPY KOXKyXa
CBsI3aHa C TOSICOM JKECTKOCTH, CIACIAaHHBIM U3 CTAIBHOro Mpoduist uiu aucta. JJoctouHcTBOM
KOXKYXOB IIIIAHTOYTHOTO THUIIA SIBJIIETCS MOBBIIIECHHAS )KECTKOCTh KOHCTpyKIMH. UpesmepHas
KECTKOCTbh JIOJDKHA YYUTBIBATHCS MPH BEIOOPE HyTEPOBOYHBIX MAaTEPUAIOB.

Pucynok 5 - IImaHroyTHBIN KOXKYX

@DyTepoBKa KaTOAHOTO KOXKYXa COCTOMTHU3:
- YTIepoIHOH (YTrOJIbHOM) YacTH;
- OTHEYIIOPHOM 4acTH;
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- TEIUIOU30JISILUOHHON YaCTH.

Kaxxnas gacts (yTepOBKH BBIMOITHSET OMPECICHHYIO (DYHKIIHIO.

Yraepoanas (yrojabHasi) pyTepoBKa. ITOM 4acTH MPUHAMICKUT 0C00ast posib, BHYTPH
3TON (PyTEepOBKM HAXOAWUTCS JKUAKHA METAUT M AJIEKTPOJIHT, OO0JIQAAIONMNi CHOCOOHOCTHIO
pacTBOpATH  OOJBIIMHCTBO  COEOUHEHHM, €€ KayecTBO ONpEeNeNsieT CpPOK  CIIy>KOBbI
IEKTPOJIU3EPOB.

YronpHas pyTepoBKa COCTOUT U3 ABYX YaCTeH:

-KaTOJIHAsl WU TIOJI0BAs;

- bopToBasi.

IIo KOHCTPYKLMH YIJepoAHOH (yTePOBKHUIIPOMBIIIICHHBIE JIEKTPOIA3EPHI  MOKHO
pa3enuTh Ha TPU TPYMIIHL.

1. MononuTHBIE KaTobI (pUc.6a) CO31aBAIUCh MyTeM HAOOWKH MIAXThl TUIACTUYHOMN
nojoBoi Maccoi. [lomuHa monydaeTrcss HU3KOTO KadecTBa, OOJBINOE KOJTHMYECTBO CMOJMCTHIX
BEUIECTB BBIJENIIETCA ITpH 00kure. B HacTosiee Bpems He IPUMEHSIOTCSI.

2. Karoap! n3 000%KeHHBIX OJIOKOB ¢ HAOMBHBIMU MEXOIOUYHBIMH HIBaMH (puc.60).
EnvHCTBEHHBIM THN TOAWHBL, MPUMEHSEMBIH B ATIOMHUHHEBOW MpOMBIILIEHHOCTH Poccuu.
Cnaboe MecTo - MeXOJI0YHBIE IIBbI, OHU OIIPEJIENIAIOT CPOK CIY>KOBI 3JICKTPOIU3EPA.

3. CKkJIeeHHBIE TMOJTYMOHOJIUTHBIE KAaTOABl U3 OOOMXOKCHHBIX M MEXaHUYECKH
o0paboTaHHBIX OJIOKOB (puc.6B). ITO Hamboyiee COBEPIICHHBIM THI KaToaa (CaMblil JOPOTOi).
Ob6ecnieunBaercsi OONBIION CPOK CyKObl AnekTponnsepa. llupokoro npumMeHeHuss He HaUIU
U3-3a JJOPOTOBU3HBI U CIOKHOCTH MOHTaXa.

a

s
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Pucynok 6 - Turbl KaToHOM YTIepoaHOM (DY TEpOBKH.

a — MOHOJHMTHAS (yTEepOBKa; O — PyTepoBKa U3 MPEIABAPUTEIIEHO 000XIKEHHBIX OJIOKOB
¢ HaOMBHBIMH MEXOJOYHBIMU LIBaMHU; 6— (yTEpOBKa U3 IPEABAPUTEIBHO OOOXIKECHHBIX H
MEXaHUYECKH 00pabOTaHHBIX OJIOKOB, CKJIIEEHHBIX MEXIy co00M; 1 — 000i0KeHHBINH ONOK; 2 —
nojxoBasi HabOoeuHas Macca; 3 — CTalbHbIE TOKOOTBOJbI; 4 — OTHEYNOpHas U
TEIUIOM30JISILIMOHHAS. U30JIALHSL.
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Karonnast yrmeponuctast (yroibHast) (¢yTepoBKa BBIOJIHSACT OJHOBPEMEHHO JIBE
byHKIMN:

- SIBJISIETCS OTHEYTNIOPHON BaHHOM ISl pacIUIaBIEHHOTO METalla ¥ 3JIEKTPOJIUTA;

- SIBJIIETCS IPOBOJHUKOM TOKa.

[ToaTromy karomHas (yTepoBKa IOKHA OTBEYaTh CIEAYIOIIMM TpPeOOBAHUSIM:MMETh
XOpOIIYIO 3JIEKTPONPOBOHOCTD, HU3KYIO TEIUIOMPOBOIHOCTb, OBITH CTOMKON K TEPMHUECKUM
yaapaMm, CTOMKOM K HWCTUPAHHUIO, HUMETh BBICOKYIO TPOYHOCTH Ha C)KaThe, HHU3KYIO
BCITyYHMBAE€MOCTb MO ICHCTBUEM HATPUSI.

Karonupie ONOKM M3roTaBIMBAIOTCS M3 YIJIEPOJHBIX MAaTE€pPHajoB, B OCHOBE KOTOPBIX
JEKUT BJIEKTPOKAIBLIMHUPOBAHHBIN (IPOKAJEHHBIH B AJIEKTPUUYECKUX I€4aX CONPOTUBIICHMS)
AHTPALMT U CBSA3YIOUIMK MaTepHAI-KaAMEHHOYTOJIbHBIN MEK. YTJIEpPOIHas Macca CMEIINBAETCH,
npeccyeTcss WM (opMyeTcs, MONYYeHHBIH «3eleHbliiy 610k obxuraercs npu 1200°C. B
OTEYECTBEHHOW MPOMBIIIIEHHOCTH OPUMEHAIOT OJOKM C J00aBlieHHEM B IIUXTY U
ucKkycctBeHHoro  rpadura  25-30%  (yrmerpaduroBbie  0y0KHM).  DTO  TMOBBIIIAET
3IEKTPONPOBOIHOCTD, YMEHBIIIAET MPOIMUTKY AJIEKTPOIIUTOM - «pa3dyxanue» o6moka. [locnennuii
dakTop mpemoxpaHseT MOoAUHY OT JAedopMalui U CIHOCOOCTBYET MOBBIIMICHUIO CPOKA CITYKObI
anekTponuszepa. Pasmepel  OJOKOB — ONpenensioTcs — pa3MepaMu  DIEKTPOJIM3epa,  €ro
KOHCTPYKLUEHN, TEXHOJOIMEH peMOHTa. bBJIOKM W3roTaBiIMBAalOTCS B BHJE NPSIMOYTOJBHBIX
napajuleJIenunesoB C MpOJOJIbHBIMM MMa3aMM. B ma3zax 3azaensiBaloT  OnrOMCBHl U3
3JIEKTPONPOBOIHOTO MaTepuana (CTaib).
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Pucynox 7 - Katonnas cekmusi: 1- yroiapHbI OJ10K; 2-9yT'yHHasI 3aIMBKa; 3-0yromc; 4-
MoJI0Basi Macca

of

Pucynok 8 - Katognas cexuust
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broku MoryT OBITh OIHOMA30BBIC WM JABYXMa30Bble. PazmMepbl OQHOIMA30BOTO OJIOKA:
mpuHa 550mm, Beicota 400MM, ma3- mupuHa 255MM, BeicoTa 145MM. JIByX ma3oBbIid OJOK -
800x400mm, ma3z- 165x170mm. KoncTpykmms ma3a Ha OloKax, B KOTOPOM (UKCHPYETCS
TOKOOTBOJISIINN OJFOMC, B OTEYECTBEHHOW MPOMBINUICHHOCTH JCIAETCS B BUAC JIACTOUYKHHOTO
xBocTa. Pazmeps! Omtomca: omHonaszoBbii 0510k 230%115mM, nByx mazoBbiid 0510k 140%140mMm.

Pucynok 9 - OgHoma3oBblit 610K Pucynok 10 - JIByxma3oBblii 6110k

Pucynoxk 11 - ITa3 61oka B popme «JITaCTOUKMHOTO XBOCTa

[Ta3pr OJOKOB MOTYT HMMETh MPSIMOYTOJbHYIO (OpPMY CO CKPYTJICHHBIMH YTJIaMH.
OcHOBHOHM crmoco0® 3aJ€NIKM  TPOCTPAHCTBA MEXIy OJIOKOM H  OJIOMCOM - 3aJIMBKa
gyryHom.Ilepen 3anuBKoii 1enecooOpa3HO YroJibHBIN OJIOK U OJFOMC HarpeBaTh, 3aJJUBKY BECTH
IOCEKLMOHHO. [IMeeT MecTo NpHUMEHEHHME CIeIUaNbHOM  3JEKTPOJHOM Macchl WU
3JIEKTPOIIPOBOJIHOTO  YTOJILHOTO Kiesi. ['eomeTpusi OnroMca TOXKE HMEET HEMAaJTOBaXXHOE
3HAa4YeHHE, U/ICATBbHBIN OIOMC TOJKEH OBITh Y3KUM U BBICOKMM. Bce BbIlIecKa3aHHOE BIUSET HA
TPEUIMHOOOpa30BaHUE NPY 3JIMBKE MPHU 3KCIUTyaTallMy JIEKTPOJIM3epa, IPUYMHA - pa3HHULA B
KOd(QPUIMEHTAX JIMHEHHOTO paciupeHus 010K — OirroMc.

Farommeai yromHe ok

Pucynoxk 12 - CxeMa KaToHOM CeKUIUU
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Karomapie OnOKM CO  CMOHTHUPOBAaHHBIMH  OitomMcamu  (KaTOJHBIC  CEKIUH)
YCTaHABIMBAIOTCS B KATOMHBIM KOXYyX BAaHHBI HA OTHEYMOPHYIO H TEIJIOU3OJSIIUOHHYIO
¢byTepoBKy. BIIOKM yCcTaHABIMBAIOTCS MOTIEPEK BAHHBI PSJIaMU, M MPU 3TOM CBOOOIHBIC KOHIIBI
OJIFOMCOB BBIXOJST HApyXKy depe3 CIeNHaIbHble OKHA B KOXKyXe Ha IMPOJOJBHBIX CTOPOHAX
koxxyxa. KonnuecTBo psiioB OJI0KOB 3aBUCUT OT WX LIUPHUHBI U JJIMHBI BaHHBI, @ KOJUYECTBO
0JIOKOB B psANy - OT pa3Mepa OJI0Ka, ¥ TOITOMY CYIIECTBYET TPU MOIUDUKAITUN OJIOKOB:

MounonuTHbIe OJ0KH — ATUHA MPUOIM3UTETHHO PaBHA IIUPUHE BaHHBI.

A N
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4 !/
¥ rormmeze Gowao MexGI0uHEIE WERT Tlepu drap wioE 1 LLO T

Pucynok 13 - Cxema yCTaHOBKM KaTOJAHBIX MOHOJUTHBIX CEKIUH

JIByXCEKIIMOHHbIE OJIOKM - JAJMHAa OJIOKOB B pALy pas3Has, YCTaHaBIMBAIOTCA B
IIaXMAaTHOM TMOpSJKE, LIEHTPaJbHbIM IIOB MMEET BHUJ KOJEHYAaTOro Bayia. J[ByXCEKLHMOHHBIE
OJIOKM UMEIOT pa3Mepsl: IIUHHBIN 610K — 2000-2200MM, KopoTKui—1400-1600MM.
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Pucynok 14 —cxemayCTaHOBKM KaTOAHBIX CEKIMH (IBYXCEKLIMOHHbIE)
1-nepuepuiiHbIi IOB; 2 - EHTPATbHbIE MEKOJOUHBIE IIMbI;3 -yTOJbHBIE OJIOKH
MHOTrOCEeKIIMOHHbIE - KaK MpaBWiIo, He Oojee 4eThIpeX OJOKOB, MCHOIB3YIOTCS OYCHD

PCAKO n3-3a YBCIIMUCHUA TIIIOIA AN Ha0OEYHBIX IIIBOB.
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Pucynok 15 -KoHCTpyKLHs KaTOAHBIX CEKLIUM.
a - MOHOJIUTHAsI; O - IBYXCEKIIHOHHAS; B - MHOT'OCEKIIMOHHASI.

Haubonee croiikue mOIUHBI - C MCTONB30BAHUEM MOHOJUTHBIX OJOYHBIX KOHCTPYKIIHM,
OHHM YMEHBIIAIOT KOJUYECTBO CTHIKOB. OHAKO, MPUMEHEHHE TaKUX OJIOKOB MPHUBOJIUT K TOMY,
YTO MPHU KUCIOIB30BAHUH LIEJIbBHOMETAJUIMUYECKOT0 KaTOAHOTO KOKyXa BO3HHUKAIOT CI0KHOCTU B
MOHTa)ke 0JI0Ka B KOPIYC BaHHBI, U MepU(epUilHbIe MBI MOTY4at0TCs OOJBIION IUPUHBI, YTO
cHIDKaeT 3(pPEeKTUBHOCTD MPUMEHEHUSI MOHOJIIMTHOTO OJioKa. IIpu Mcnonbp30BaHUM MOHOJUTHBIX
0JIOKOB MCMOJIB3YIOT pa3bEMHBIE KATOAHbBIE KOXKYXH.

{ 1
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Pucynok 16 - KaTogHble KOXYXH ¢ MOHOJUTHBIMH OJIOKaMH.
a - pa3beMHBIN KOXKYX; O - MOHOJIUTHBIH.

BaxneiliiM HamnpaBli€HUEM YCOBEPLIEHCTBOBAHMSI KOHCTPYKLUMHU KAaTOAHOTO y37a
ABJISICTCS. ~ MPUMEHEHUE  TOJYMOHOJUTHBIX  KIJIEEBBIX  OJIOKOB €  HCIOJIB30BAHUEM
CaMOOTBEP/ICBAIOIIUXCSI KJIEEB ISl COSTUHEHUS OJIOK-OJTIOMC U MEXKIy COOOI.

boproBasi yroqbHasi ()yrepoBKa — H3rOTaBIMBAECTCS W3 TEX KE MATEPUATIOB, YTO
no/ioBele cekiuu. OIHAKO, UX CBOMCTBA JOJKHBI OTIMYATHCS OT CBOMCTB MOJIOBBIX OJIOKOB, T.K.
OHM HE TpeJHA3HAYEHbl IS TPOXOXKACHUS Yepe3 HUX TOKa. BopToBble OJOKH TOMKHBI
o0nasath HU3KOW AIIEKTPONPOBOTHOCTHIO, BBICOKOW TEIUIOMPOBOAHOCTHIO (AL CO3/aHus
HAJIC)KHBIX OOPTOBBIX HACTHUICH), OBITH CTOMKMMHU K BO3JCHCTBHIO pacIuiaBa, 00J1aaaTh HU3KOU
OKHCIISIEMOCTBIO, HE CMAauMBaThCsA AIOMHUHUEM W paciulaBoM. B mocneaHee Bpemsi BemyTCs
UCTIBITAaHUST OOPTOBBIX CEKIMHA W3 KapOuaa KpEeMHHs, WX JIOCTOMHCTBA: OHH HE
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AIIEKTPOTIPOBOIHBI, UCKITIOYaeTCs paboTa BaHHBI B OOPT, HE OKUCIISIOTCS B arpeCCUBHOM cpejie,
HE MPOIMUTHIBAIOTCS AJIEKTPOIUTOM. YTOJbHBIE OOPTOBBIC OJOKM U3rOTABIUBAIOTCA pPa3MepaMu:
BbicoTa 650-730MM, B Topriax 800Mm, mupuHa - 550MM, TonmmHa - 200MMm.

I

Pucynok 17 - BopToBoii yronsHbIi 610K

OrHeynopHasi M TeIIOM30JASIUMOHHAsA (QyTepPOBKA CIYXKUT ISl CHUXKECHHS IMOTEPh
TEIUIa, CHW)KEHHMS pacxoja  IEKTPOSHEPIHH, NOJJEPKAaHUS HOPMAIBHON TeMIlepaTyphl
paciiaBa 1 3JIEMEHTOB CTAIBHOTO KOXYXa, YTO MPOJIEBAET CPOK CIIY>KObI BAaHHHI.

OraeynopHasi ¥ TEIUION30JISIIIHOHHAS ()yTEPOBKACOCTOUT U3 3—X YaCTEH:

- OapwepHble MaTepHasibl (MOAYIIKA), YCTAHABIMBAIOTCS HEMOCPEICTBEHHO O]
MOJOBBIMHU OJIOKaAMH;

- IJIOTHBIE OTHEYIOPHBIE MaTEPHAJIbl, YCTAHABIMBAIOTCS 0] 0aphepHBIM MAaTEpPHAIIOM;

- MaTepHall ¢ HU3KOH TeMI0NPOBOJHOCTHIO.

HuwxHss dacTh TeMmIOU30JSIMOHHON (GYyTepoBKM Jenaercs,  Kak TMpaBuUjio, U3
JUATOMUTOBOTO WJIM BEPMUKYJIUTOBOr0 Marepuana tonmuHoi 130-200mMm ( 2-3 psiga kupnuda,
WIA TUIMTHI), KOTOPBIM YCTaHABIMBAETCS HA BBIPABHUBAIONIYIO TMOACHIIKY M3 JAPOOJIEHOTO
[1aMOTa WJIM KPYMHO3EPHUCTOrO IecKa. Bplllle ycTaHaBIMBaeTCs OTHEYNOPHBIA MaTepuan ¢
BBICOKMM COJIEp)KaHHUEM TJIMHO3eMa (IIaMoT) - 2-3 psiga Kuprnuya. Belie, HemocpeaCTBEHHOY
0JIOKOB, yCTaHaBIMBaeTCAd OapbepHBbIH MaTepuan (MOAyIIKa) Ui CHU)KEHHS MPOHUKHOBEHUS
KOMIIOHEHTOB paciuiaBa (OrHEeyHopHas MOoJ0Basi Macca, IIIMHO3EM).

AHOIHOe ycTpoicTBO(Y3€e)

AHOJI 37eKTponH3epa MpelHa3HaueH A MOJBOAA TOKAa B MEKIOIIOCHOE MPOCTPAHCTBO
JUTSL OCYIIIECTBIICHHUS AJIEKTPOIN3a. AHOTHOE YCTPOHCTBO COCTOUT H3:

- YTOJBHOTO aHOJIA;

- KO)Kyxa aHoJ1a (CaMOOOKHUTAIOIITUECS aHO/IbI);

- MOABEMHOTO MEXaHU3Ma;

- aHOJHOM OIITHHOBKH;

- OIIOPHOM KOHCTPYKLIHH.

[To Tumy aHoza 37eKTPOIU3EPHI pa3IEsAIOTCS Ha JIBa Kiacca:
- 3JIEKTPOJIH3EPHI ¢ 000X KEHHBIMHU aHoiaMu (OA);

- AIEKTPOIM3ephl ¢ camooOxkuraromumucs anogamu (COA).
ITo cnocoOy moaBoAa TOKA:

- ¢ 6okoBbIM T011BOJIOM (BT);

- ¢ BepxHuUM ToKomnoasogoM (BT).
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Pucynok 18 - Cxematnueckoe ycTpoicTBo aHona ¢ BT

| — aHonHas 1mIMHA; 2 — aHOAHbBIE 3aKUMBbI; 3 — COCTaBHbIE IUTHIPH; 4 — OpPUKETHl AHOAHOMN
Macchl; 5 — aHOAHBIA KOXYX; 6 — OOOXOKEHHAs 4acTh aHOJA; 7 — BTOPUYHBIA aHOM; 8 —
pacriaBieHHas aHOAHAas Macca; 9- ra30cOO0pHBIN KOJTOKOJ.

Camoo0:kuraoumuecss aHoAbl ¢ BEPXHUM TOKOIOIBOA0M.
AHOHOE YCTPONCTBO MPEACTABISAET COOOIA:

- YTOJIBHBIN aHOZ;

- AHOJHBIN KOXKYX;

- ra30cOOPHBII KOJIOKOJ;

- IUTBIPH;

- aHOJHYIO paMmy C IIHUHOM.

- MEXaHU3M IIEpEMELICHHS aHOAa U aHOJIHOM pyOariku

Pucynok 19 - AHOZIHBIN KOXKYX
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Pucynok 20 - AHOAHBIN KOXKYX
1 - pebpa xecTKOCTH; 2 - OATKHU IS TOABECKU KOXKYXa; 3 - MOSIC JIsi HABECKH
CEeKIMH KOoJIoKoJ1a; 4 - KapMaHbl JUIsl yTEIUIEHUs TOPLIOB U YTJI0B aHOJA.

Pucynox 21 - Cxema MexaHn3Ma MEPEMEIICHHUS aHOJaBEPXHUMTOKOTIOIBOIOM.
1 - aHOAHBIN KOXKYX; 2 - aHOJIHAs paMa; 3 - BCIOMOTaTeIbHbI MEXaHU3M MEPEMEICHHS
KOXyXa; 4 - OCHOBHOI ME€XaHMU3M MEPEMENICHUS aHO1a.

e

Pucynok 22 - AHoHas OLIMHOBKA

VYronbHBI aHOJ (OPMHPYETCS BHYTPHU aHOJHOTO KOXKyXa. B HIDKHEH YacTw aHOTHOTO
KOXKyXa PACIOJIOKEH ra30COOpHBIN KOJIOKOJ, MO/ KOTOPBIM COOMPAIOTCS BBIAEIAIOLINECS MPU
anekTpoiuse ra3sl. Koxyx 1mo mMepe cropanus aHoza OIyCKaeTcsl, BO U30exKaHHue MOAIIABICHHS
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ra30cOOpPHOTO KOJIOKOJAa KOXYX MEPHOAMYECKH MOAHUMAETCS BCIIOMOTAaTEIbHBIM MEXaHHU3MOM,
KOTOpPBI CMOHTHUPOBAH Ha TOM € KOHCTPYKLHH, YTO M aHOAHAs IIMHA. B aHOIHBIN KOXyX
3arpyxaeTcsi aHojHas Macca. [loBoJl TOKa K aHOIY OCYIIECTBISIETCS CTaJIbHBIMU IUTHIPSIMU
WM COCTaBHBIMM CTajib-aJlItoMMHUEBbIMU. IIThIpU pacnonaratorcs Ha 2-X Ui 4-X TOPU30HTaxX B
yeTbipex panax. [Ipu 1oCTUkeHUH paccTOsTHUA 22+2CM OT HUYKHETO TOPU30HTA MPOU3BOJIUTCS
nepectaHoBka. LTelpp u3BIEKaeTcs M3 Tela aHoJa U B OOpasyrolluecss MOAUITHIPEBbIE
OTBEpPCTHUSl 3aTeKaeT >KHIKas aHogHas Macca. [lom Bo3geiicTBHEM BBICOKHUX TEMIEpaTyp
o0Opa3yronuiics BTOPUYHBIN aHOJ, W3-3a BBICOKON CKOPOCTH KOKCOBAHHUS KUAKOW aHOIHOU
Macchbl MOJIy4aeTcsi HHU3KOro KadecTBa (MOPHUCT, MEXaHUYECKH HE TMPOYEH, HU3Kas
3IIEKTPONPOBOJHOCTH), BBIAETSACTCS OOJBIIOE KOJWYECTBO BPEIHBIX JETyYUX COCAMHEHUI.
BropuuHblii aHOA SIBIISIETCIOCHOBHBIM MCTOYHUKOM NeHbI. Pacxos aHogHON Macchl Ha 50-60kr
0oJbIIe, YeM Ha OOKOBOM MOJ1BO/IE. BepXHsIsl 4acTh IITHIPS ¢ MOMOIIBIO 3aKMMa KOHTaKTUPYET C
aHoHOM mMHOM. LIIThIpK U3roTaBIMBAIOTCS TyX TUIIOB:

1. CranbHbIe, MOKPHITHIC METHOW PyOaIIkoi (BEpXHSISI 4acTh).

2. CocTaBHbIE: CTANIb-ATIOMUHUI (BEPXHSISI YACTh U3 AIFOMHHHUS).

Hcnonb30BaHre COCTaBHBIX IMITHIPEH MO3BOJSET CHU3UTH MOTEPU DJHEPIHH B ILITHIPE,
yIy4dlIaeTcsi MarHUTHOE TI0J€ B AaHOAE 3a CYeT MAarHUTHOTO pa3pbiBa, 0OpPa30BaHHOTO
ATIOMUHHMEBOM mITaHroil. KonnuectBo MmIThIped 3aBUCUT OT MOIIHOCTH 3JIeKTpoiusepa (64-72
HITYKH), uX pa3mepsbl: aauHa 2000-2500 M, auamerp 180-230 MM KOHYCOM BHU3.

JUia ynaBnuBaHMSI M3 - MOJ aHOJA Ta30B HCIOJB3YETCs] KOJOKOJIbHBINA ra30COOpPHUK,
KOTOpBI HAaBEIIMBAETCS IO BCEMY IMEPUMETPYy HIDKHEH 4YacTH aHOJHOrO KOXyXa U
npencTaBisieT co0oil oTHenbHbIE 4YyTyHHbIe cekuuu. [lo yrmam wuiam TopuaM Ha CeKLIUU
YCTaHABIMBAIOTCA TOPENKU. B ropenkax mpoucxoauT JOKUTaHUE OKCHUJA yTIepoaa, CMOIHCTHIX
COCIMHEHUH, COJepKalIMXCs B BBIIEISAIONIEMcs Tasze. [IpoaykThl cropanust M3 TOpENOK IO
CHUCTEME Ta30XO0J0B TOCTYMalOT Ha OYHCTKYy. [lpu Xopormieil repMeTH3anuu KOJIOKOIa
3¢ (HEeKTUBHOCTL €ro paboThl  JAOCTATOYHO BeNWKa. JIOCTOMHCTBOM ASTOW CHUCTEMBI SIBIISCTCS
HeOoNbIIOH 00beM Ta30B M BBICOKAs KOHIIGHTPALMS BPEAHBIX COCIUHEHUH B HEM,
CJIEIOBATENIbHO, W 3aTpaTbhl Ha OYMCTKY HEBENMKH. Bo u3bexaHue NOAIIABICHUS CEKLIUN
KOJIOKOJIa ¥ HaJIe)KHON repMeTU3allii MOAKOJIOKOJIBHOTO IIPOCTPAHCTBA PACCTOSIHUE OT HIKHEN
KPOMKH KOJIOKOJIA JIO0 3JIEKTPOJIMTA TOHKHO ObITh He MeHee 10-13cMm. YacTele BMemaTenbpCcTBa B
paboTy ayeKTpoau3epa (BhUIMBKA MeTaiia, 00paboTka KOPKH, JTUKBHAAIMS aHOIHBIX 3G (HEKTOB
u 1.1.) caxkaroT KII/] atoro ykpeitus, oH He npebimaet 70%.

Cy11ecTBEeHHBIM HEIOCTATKOM aHOJOB CBEPXHUM TOKOIIOJBOJIOM SIBISIETCS YJIaBJIMBAaHUE
ra3oB ¢ IIOBEPXHOCTH aHOJA, BBIAEIECHHE KOTOPBIX U1 AAHHOIO THUIIA — camoe BbICOKoe. Jlis
YMEHBUICHHUS 3TUX BHIOPOCOB MPUMEHSIOT HCIIOJIB30BAaHHUE «CYXOi» aHOJAHOM MaccChl.

=y

Pucynok 23 - UyryHHBIE CEKIIMH T'a30COOPHOTO KOJIOKOJIA Pucynok 24 - I'openxa.
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O1mnHOBKA 3JIEKTPOJIU3EPOB

[Moctymatomast Ha 3aBOJ 3JCKTPOIHEPTHsl IEPEMEHHOrO TOKa TpeodpasyeTcs B
MIOCTOSIHHBIA TOK Ha KpeMHHEBOH mpeoOpazoBarenbHoi monctanumu (KIIIT) m momaercs nHa
CepHIO DNIEKTpoM3epoB. JlomycTUMas IUIOTHOCTH Toka B omuHoBke 0,25-0.3A/Mm?. Jlns
CHIDKEHUSI MOTEPh SHEPIUM CTPEMSTCS K CHW)KEHHUIO JUIMHBI MOJBOJSALIMX IIHMH, IS 3TOTO
AEKTPOJIU3EPhl pacrojaraiT OJInxKe IPYr K JIPYry U COCAUHSIOT MOCIEI0BATEIbHO B CEPHH.
OOBIYHBIE AIEKTPONH3EPHI Ha CHITy Toka A0 160 KA pacronararoT Toper, K Topiy (IpoAoiabHOoe
pacnojoxeHnue). bonee MoIHbIe - IO IPUHIKITY CTOPOHA K CTOpOHE (momepevHoe). B mepBom
ciydae (IIpOJOJIBHOE PAcIOJIOKEHUE) 3JIEKTPOIU3EPsl B KOPIyce pacmoiararT B J1Ba psaa. Bo
BTOPOM CJIy4ae B OJIUH Ps.

OmuHOBKA SBJISIETCS TOKOMOJBOJSIIMM 3JEMEHTOM JJIEKTPOJIN3EpPa, €€ KOHCTPYKLUS
JIOJDKHA CITOCOOCTBOBATH PaBHOMEPHOMY pPACHpEACNICHHIO TOKA TI0 MapauIeIbHBIM dJIeMEHTaM
BaHHBl (QHOAHBIE W KaTOAHBIC OJIOKW, INTHIPU, OJTOMCHI W T.1I.), OHAJOJDKHA OBITh
TE€XHOJIOTMYHOM, HEIOpOrol, yJoOHOW B 3KCIUTyaTallMM, CBOJUTb K MHUHHUMYMY HEraTHBHOE
BIMSHUE MarHuTHBIX mnoJsed. CymiecTByer JBa BUJAa MOJABOAA TOKA: OJHOCTOPOHHHM U
JBYXCTOPOHHUHU.
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Pucynok 25 - [logBoxa Toka: a- 0IHOCTOPOHHUI; O —IBYXCTOPOHHUH.
1 — aHOIHBIN CTOSK; 2 — aHOJIHAA IKWHA; 3 — aHOJ; 4 — KaToJ: 5 — aHOHBIN IITHIPD;
6 — KaTOJHBIN CITyCK: 7 — MecCTa IIYHTUPOBAHUS AJIEKTPOJIN3epa; 8§ — KaToHas IITHHA.

IIpu ogHOCTOPOHHEM IIOJIBOJIC TOKAa HaOJI0IaeTCs CHIIBHBIA IEpEeKOC MeTallla H3-3a
BO3JCMCTBUS MAarHUTHBIX mMoJied. Jlns KOMIEeHcauuu STUX BO3ICUCTBUM NPUMEHSETCS
JIBYXCTOPOHHHI MOJIBOJ] TOKA.

OIIMHOBKA BBINOJIHAETCS W3 AJTIOMUHUEBEBIX JIMTBIX MHAH cedyeHueM ot 200x20 mo

840100 MM, 711 KaTOJHBIX CITYCKOB MPUMEHSAIOT KaTaHYIO IIMHY MaJbIX ce4eHUuH. OMMHOBKY
U3rOTAaBNUBAIOT M3 amioMuHUS Mapok AE, A6,A7, NpuMeHSIOTCS aTlOMUHUEBBIE CIUIABHI C
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cojepkaHueM amoMuHusA 99,5-99,7%. Jlng mTaHr aHoAoAep;KaTeNeld- KPEMHHUEBBIM CIUIaB C
coaepxanueM amoMunus 98%.

OmMHOBKY MOHO pa3feluTh Ha aHOJHYI0, KaTOAHY!0 U cTOsSkd. OIINHOBKA,
pacroJIoKeHHas 1o MPOJOJIbHON CTOPOHE BaHHBI HAJl AHOJAOM- aHO/IHAas OIMHOBKA. OIIMHOBKA,
pacrosio)KeHHasi Ha YPOBHE KaTOAHOTO KOXYXa, OCYILECTBJIAET IMOABOJA TOKa K cCieXyrolei
BaHHE- KaTOJHAs OLUMHOBKA. BepTUKaNbHO YCTAaHOBIIEHHBIE IAKEThl IIMH, COCAMHSIOIINE
KaTOJHYIO OIIMHOBKY OJHOM BaHHbI C aHOAHOM OIIMHOBKOW JApPYroil BaHHBI, HAa3bIBAIOTCSA
CTOSIKaMHU.

JUig OTKIIIOYEHHUs 3JIEKTPOJM3€pa Ha KallUTalbHBI PEMOHT IPETyCMOTPEHBI Y3JIbI
YCTAaHOBKHM UIYHTHUPYIOUIMX YCTpPOMCTB. IIpM yCTaHOBIEHHBIX IIYHTaX TOK OT KaTOAHOM
OILLIMHOBKU MPEABIAYIIETO 3JIEKTPOIU3EPA 3aMbIKAETCA Ha KATOAHYIO OIIMHOBKY MTOCJIEIYIOIIETO,
MUHYSI aHOIHYIO OLLIMHOBKY OTKJIIOYEHHOI'O AJIEKTPOJIN3Epa.

Pucynok 26 - Katognas ommHoOBKa

OmmHOBKA 3EKTpoIn3epa JOHKHA OTBEUaTh CICAYIOIIUM TPeOOBaHUIM:

-IiepeiaBaTh JIEKTPUUYECKHUM TOK B LIETIH 3JIEKTPOJIU3EPOB OAHOU 3JIEKTPOJIU3HOMN CEpUu;

- UMETh MUHUMAJIbHBIE MOTEPU HANPSIKEHHUS HA BCEM MPOTSHKEHUHM CEPUU U MEKITY
AIIEKTPOJIN3EPAMU;

- olecrieyuBaTh PABHOMEPHOE paclpeiesieHue TOKa [0 OTIENbHBIM TOKOBEAYIIUM
AJIEMEHTAaM 3JIEKTPOJIN3EPa;

-rapaHTUpPOBaTh ONTHUMAJIbHOE pacHpeelIeHNe MAarHuTHBIX TMOJe B paciiaBe
AJTOMUHHS;

- TapaHTUPOBaTh OBICTPOE BKIIIOUEHUE WM OTKIIOYEHHE BAaHHBI U3 IIENH CEPUM IIyTEeM
IIYHTUPOBAHUA.

[TaneHue HanpsiKeHUsl B OIIMHOBKE:

- B katoxgHoii- 130-170 MB;

-B aHoxHon- 90-110 mB;

- B o011ecepuitHoM(B pacueTe Ha oJuH AiekTpoiusep) —30-50 mB.

OO6mue moTepu B OMIMHOBKE Ha OJIMH AJIEKTpoJin3ep cocTanistor 230-320 mB.

Harpes ommuoBku 6Gonee 100°C He cmemyer JomyckaTh, T.K. C TIOBBIIIEHHEM
TemnepaTypsl ommHoBkM Ha 10°C  moTepu HampsikeHHs Bo3pacTaroT Ha 4%, STOT BOIPOC
HauboJsee BayKEH AJIsl OJTHOITAXKHBIX KOPITYCOB.

MoHTax.

MoHTaX KaTOAHOIO YCTPOMCTBA SBISETCA OTBETCTBEHHOM oOllepanued, OT KadecTBa
NPOBEICHUSI KOTOPOW B 3HAUMTENLHOW Mepe 3aBHUCHT CpPOK CIyXObl BaHHBL Heobxomumo
NPUHATH MEPBI, YTOOBI (DYTEPOBOUYHEIC MaTepuaabl HE MOJBEPIJIUCH BO3ICHCTBHIO
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atMocdepHoii Brnaru. [lociaenoBarenbHOCTh ONEpaii MPU MOHTAaKE 3aBUCUT OT KOHCTPYKIIMU
KOpITyca ¥ KaTOJHOTO KOXyXa.

B onHo3Ta)KHBIX KOpHycax.

[Ipu ucmonp30BaHNK KOXKyXa 0€3 JHUWIA MPOU3BOIAUTCS PEMOHT (PyHIaMEHTa WU €ro
BBIOOIKA ¢ HOBOM 3anuBKoOM. [loBepXHOCTh (PyH/IaMEHTa BHIPAaBHUBACTCS TIOJICHITTKON MECKa WIIN
maMoTHOM Kkpynku. [locne BbelpaBHMBaHUS (yHIAMEHTAa M YCTAaHOBKU KOXKyXa, MPOBOJUTCA
Kjaaka 1nokossa. Kiagka 1okosiss MpoBOJUTCS CTPOTO MO NPOEKTHOW JNOKyMEHTALMH, IIPU 3TOM
nepudepuro 1OKOJIs KJIAAyT Ha pacTBOpe, a LEHTPAIbHYIO YacTh — «HACyXo», HO B IIBHI B
KJIaJIKE 3aChINal0T MEJIKUHM aMOTHBIN OpoloK. KitaaKy BEIMONHSIOT HE BIUIOTHYIO K KOXKYXY, a
¢ HEOOJIBILIUM 3230pOM (TEMIIEPATYPHBIM ILIBOM).

B AByX3Ta:KHBIX KOpIycax.

[lepen ycTaHOBKOW KaTOJHOTO YCTPOMCTBA IPOBEPSIOT ONOPHBIE KOHCTPYKLMM, Ha
KOTOPbIE YCTAHABIMBAETCS KOXKYX, NP HEOOXOAUMOCTH PEMOHTHPYIOT WIH 3aMEHSIOT.
@yTepoBoYHbIE PAOOTHI IPOBOIATCS TAKXKE KaK M B KOXKyXax 0e3 JHHUIIA.

[locne 3aBeplieHUs KIaJKW ILOKOJS HAa HEro HAHOCHUTCS 3AlLUTHBIA CIIOW, B KAayeCTBE
KOTOpPOTO HCIOJIB3YETCsl IMOAYLIKAa M3 IIOJOBOM Macchl WIM TIJIMHO3€Ma, Ul 3alUThl OT
NPOHUKHOBEHHSI pacIliaBa B TEIUIOM3OJISIIMOHHYIO (yTepoBKY. [I0BEpXHOCTh MOIYIIKH CTPOTO
ropusoHTanbHa. Ha moaymiky ycTaHaBIMBarOTCS MOJOBBIC CEKLIUU C MPUBAPEHHBIMU K OIIOMCY
FMOKMMH  aJlFOMMHHUEBBIMU criyckamu. [lociie yCTaHOBKM MOJOBBIX CEKIMM Ha MOAYLIKY,
IPOU3BOJUTCS TIIATEJIbHAs PHUXTOBKA, JI1 OOECIEUEHHs] OJMHAKOBOIO PACCTOSHHUS MEXAY
osokamu (40MMm). 3a7enKy 3a30pa MKy OJIFOMCAaMU M OKHAMHU KOXKyXa MPOU3BOIAT PACTBOPOM
acOecTa Ha KUIKOM CTEKJe. 3aTeM BBIKJIAIbIBAIOT OPOBKY (KUPINHUYHAS CTEHKA MEXy KOKYXOM
U KaTOJHBIMH OJIOKaMM) Ha KOTOPYIO omupaeTcsi 6opToBasi GyTepoBKa.

Ilepen ycraHOBKOH OOpPTOBOM (YTEpOBKM IOBEPXHOCTh OJOKAa OYMIIAeTcs, a Ha
MIOBEPXHOCTH OOPTOBBIX IUIUT OOpAILEHHBIX K NepuepuitHOMy IIBY JAeNaeTcs Hacedka, JUIs
yIIyUIIeHUs] KOHTaKTa C MOJ0BOM Maccoi. bioku Mexay coboil CKperIsitoTes o0BOi Maccoii,
KOTOpasi HaOMBaeTCs B MOJIYKPYTJIbIe 3aMKOBBIC Ma3bl HA OOKOBBIX I'paHAX OJioKa. 3a30p MEXITY
0Ji0kaMu 10JKeH ObITh He Oosee 1MM. BOMu3M yrioB ycTaHaBIMBAIOTCS «3aMKOBBIE» CEKIIMH,
JUTS PaCKJIIMHUBAHHUS CEKIUH. Mexay OJIOKOM M KOXKYXOM TIPOCHIITAETCS MM yCTaHABINBACTCS
TETJION30JISIITUOHHBIA MaTepuai, ToamuHon 25-50mm. Han BepxHel dacThio 0510ka U uraniem
KOXKyXa JienaeTrcsi HabolKa Macchl.

Hao0oiiku Mek0/104YHbIX IBOB M Nepu¢epuiiHbIX HIBOB.

OTO camasi OTBETCTBEHHas omepanuss B MoHTaxe. HaOolika mpou3BoAuTCs IMOIOBON
Maccoi, KOTopast oJIpa3ieisieTcsl Ha ropsiue- HAOMBHYIO M XOJIOAHO- HAOUBHYIO.

[locne BBHIMOMHEHMS MOHTAXHBIX pabOT € KAaTOAHBIM KOXYXOM, YCTaHAaBIUBAaeTCS
OTIOpHAsl CTOIKA, HA YCTAHOBJICHHYIO CTOMKY MOHTHpYETCS COOpaHHbIN aHOJHBIN y3€ll.

ITopsinok BBINOJTHEHHUS PA0OTHI
1.03HaKOMUTBCA C TEOPETUUECKON YaCThIO JTAHHOTO METOJIMUECKOTO YKa3aHUSI.
2.03HaKOMHUTBCSI C TEOPETUYECKOW YaCThI0 MYJIBTUMEAHMHOTO MOCOOMS, MPOCMOTPEB
paszien B MPakTHYEeCKON YacTh TPEeHaxepa.
3.IlpoBecTu MPaKTUUECKUI MOHTAXK 3JIEKTPOJIU3EPA HA TPEHAKEPE.
4.0TBETUTh HA KOHTPOJIbHBIE BOIPOCHI.
KounTtpoJbHbIe Bonpochl
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1. IlepeuncanTh OCHOBHBIE 3JIEMEHTHI KATOIHOTO Y3JIa.

2. IlepeuncanTh pa3HOBUAHOCTH KOKYXOB, UCIIOJIb3YyEMBIX B IPOU3BOJICTBE.

3. Kakyio posib BBINOJHSET OTHEYNOpHas (yTepoBKAa M U3 CKOJBKM 4YacTeld OHa
COCTOMT?

4. Yto co0oii mpeacTaBiIseT M0I0Bast CEKITUs?

5. Kakue BbITTyCKarOTCs TI0/1I0BbIE OJI0KN?

6. TpeboBanus k 60pTOBOI PyTEpOBKE.

7. Ponb orHeynopHOU U TETUTON3O0JSAIIMOHHON (yTEPOBKH, U3 KAKUX YaCTEil OHA COCTOMT.

8. IlepeuncauTh K3 YE€ro COCTOMT aHOAHBIN y3en anekTposnzepa ¢ COA BepxHUM
TOKOIIOZBOJIOM.

9. CriocoObl pacnoIOKEHUsI U COEMHEHUS AJIEKTPOJIU3EPOB B KOPIIyCax.

10. TpeOGoBaHUS K ONIMHOBKE, U3 KAKUX 9aCTEH OHA COCTOMT.

11. Cioco6sI MOABOIA TOKA K DJICKTPOITH3EPY.

12. TlepedrCIUTh TUIIBI AIEKTPOIUZEPOB.

13. Yo onpenensieT TUI 3AeKTposu3epa’

14. TpeboBaHuUs K MOJOBBIM CEKIIHSIM.

15. IlepeuncnuTe MeCTa yCTaHOBKH M30Js1uu Ha 3iekTponusepe ¢ BT COA.

16. KoncTpykiuu yriepoaHoil (yTepoBKH MOJIUHBI.

Pexomenayemasi jureparypa :
1. Meramnyprus amomunus / }O. B. bopucorne6ekuit [u ap.]. — 2-e uza. - HoBocubupck:

Hayka, Cubupckas usnarensckas pupma PAH, 2000. — 438 c.
2. Sluko, 3. 5. Ilpom3BoacTBO alOMUHUS: TocoOue JUii MacTepoB M pabOYUX LIEXOB

DJIEKTPOJIN3a ATFIOMUHUEBBIX 3aBoIoB / J. 5. Sluko. — CII6.: U3n-Bo CIIO6. yH-Ta, 2007. — 304 c.
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IIpakTnyeckas padora Ne 7

Tema: OOXHUT, TyCK, MMOCJICITYCKOBOM mepro1 3eKTpoiau3époB ¢ COA.

Henb: OcBouTh MOPSIIOK BBHINOJIHEHUS ONEpaluil MO NPOBEACHUIO O00KWra, MycKa U
MOCJICITyCKOBOTO  MEPHOAA  JJIEKTPOIM3EPOB € BEPXHMM TOKOIOJBOJOM U  HambOoee
1esIeco00pasHyI0 OPraHU3aIIo TPYIa.

TeopnaneCKaﬂ 4acTb

I'azonia3MeHHBIH 00:KUT yCTAHOBKAMHU KOHCTPYyKuMu 3aBoaallKO

OOUr MOAMHBI MPOU3BOANUTCS CHELUATBHON YCTAaHOBKOM C TOpeiKaMH, BBIITOJTHEHHBIMU
u3 4-x OJIOKOB, KOTOpBIE€ OJHOBPEMEHHO CIIyKaT YKpPbITUEM BaHHbl Ha MEpUOA OOXKHra.
KonnuecTBo ropeiok Ha ra30BOi YCTaHOBKE 3aBUCHT OT MOIIHOCTH 3JeKTponu3époB (12 -16 u
OoJiee MTYyK).

AHop nogHuMaetcs Ha BbicoTy 500-550 MM OT OJIMHBI.

Ha ounienHyro u npoayTyro HNOJUHY 3arpyskaercsi (TOPUCTBIA KaJbLIUH B KOJUYECTBE
600- 800 kr, KOTOpBII IePEeBIHHBIM CKPEOKOM PaBHOMEPHO paclpeeseTcss Mo BCel MIIoImaau
noauHbl. J{71s mpenoTBpamieHusi BHIropaHus OOpTOBBIX OJIOKOB M MOJOMBKH TOJ[ OOPTIHMCTHI
6opToBast (yTepOBKa M30JIMPYETCs IMyTEM HaHECEHUs Ha He€ CJ0s aJroMOXpoMochaTHON cmecu
WIN YKPBITHEM aCOOTKaHBIO.

VYcraHaBiaMBaeTcss cHelManbHas ra3oBas YCTaHOBKA. 3a30pbl  MEXIY aHOJIOM,
ra30cOOpHBIM KOJOKOJIOM M MaHENISIMU YKPBITHS, a TaKke OOPTOBOM IJIOLIAAKON 3aJ€JIbIBAIOTCS
acOecToM. 3aTeM MPOU3BOAUTCS MOHTAX Ta30BBIX M BO3AYUIHBIX KOMMYHHUKAIMM yCTaHOBKH, a
TaK)K€ BEHTWISATOPOB [UIsl MOJAayM Bo3ayXa K ropenkam. [lepen MOHTaXoM yCTaHOBKHU
IpOBEPsIETCs COCTOSIHUE (DYyTEPOBKU MaHENCH YKPBITHS.

OOGXuUr MpoU3BOAUTCS MO 0COOOMY TpaduKy, TJe yKa3bIBA€TCs BpeMsl ¢ Hayasa 00XKura,
TeMIIepaTypa ra30IIaMEeHHOM CpeJibl, KOJIMYECTBO U HOMEPA BKIIFOUEHHBIX TOPEIIOK.

JUia KOHTpOJIs TeMIeparypbl Ta30ILUIAMEHHOM Cpebl HCIOJIb3YIOTCS CAaMOIUIIYLINE
npubopsl Tuna KCII-2, KCII-3, k KoTopsIM MOAKITIOUAETCS XA TepMornapa.

B cnyyae HEOOXOOUMOCTH TPOU3BOAMTCSA pPETyIUpOBKAa IOJA4YM ra3a W BO3IyXa,
OTKJIIOYAIOTCS WM MOAKIIOYAIOTCS COOTBETCTBYIOLIME ropeiku. He pomyckaercst upe3amepHbIi
MOJIOTPEB OTACIBHBIX YYaCTKOB MHOJMHBI B 30HE (hakenma ropenok. Dakenbl BCEX TOPEIOK
JIOJKHBI TOPETh PABHOMEPHO.

B Teuenne oOxwura BegeTCs 3aluCh B CHELMATBHOM XKypHaje, B KOTOPOM YKa3bIBaeTcs
Hayajio OOKWra, OKOHYAHHE OOKHTa, BpEeMs BKIIOYCHHS TOPEIOK, HOMepa paboTaroIInX
TOpEIIoK, TEMIEpaTypa ra30IIaMEHHOMN CPEIb.

I'paduk o6xura JIUTETHHOCTHIO 72 Yaca puBeaEH HUKE (Tadm.1).
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Taoauna 1

Temneparypa Kounuecrs
ra3onjiaMeHHOM Aomyer 0 . Homepa Homepa
Yacel ¢ o HuMoe BKJIKYE¢HH . .
I cpensl, C oTkOH | BIX rOpeoK BKJIIOYEHHBIX BKJIIOYEHHBIX
. enne |12 3 TOPEJIOK JJIsl ropesIoK AJs
1-2 3 0 1-2 cepun 3 cepun
cepun cepuu ¢ CePH | cepH
| u
1 2 3 4 5 6 7 8
1,3,5,7,8,9,10,
1 160 170 +10 6 10 1,3,5,8,10,12 12.14.16
1,2,4,6,8,9,11,
2 210 290 2,4,6,79,11 13.15.16
1,3,5,7,8,9,10,
3 270 390 1,3,5,8,10,12 12.14.16
1,2,4,6,8,9,11,
4 320 440 2,4,6,7,9,11 13.15.16
1,3,5,6,7,8, 1,2,3,5,7,8,9,10,
> 370 460 8 12 10,12 12,14,15,16
6 380 500 -7 - -7 -
7 390 540
8 400 560
9 410 580
10 420 590
11 430 595
12 440 600
13 450 600
14 460 605
15 470 605
16 480 610
17 490 610
18 500 615
19 510 615
20 520 620
21 530 620
22 540 625
23 550 625
24 560 630
25 570 635
26 575 640
27 580 645
28 585 650
29 590 655
30 595 660
1,2,3,5,6,7, 1,2,3,5,6,7,8,9,10
31 610 700 H20;-20 |10 14 8.10.11.12 11.12.14.15.16
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1,2,4,5,6,7.8,

1,2,3,4,6,7,8,9,10

32 620 725 9,11,12 ,11,13,14,15,16
33 630 745
34 640 750
35 650 770
36 660 785
37 670 800
38 680 815
39 690 825
40 700 840
Al 750 860 130:-30 | 12 16 BxiroueHsl Bkirouensl  Bce
BCE T'OpEJKU TOPENIKU

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

124



HyCK 3HeKTp0JII/I3épOB MOCJ€ KANIMTAJIBHOI'O PEMOHTA U Ira3onJia3MeHHOI' 0 00:KHMTa

[Tyck snexTponuzépa HEOOXOAMMO MPOM3BOIUTH Cpa3y IOCIe OKOHYAHUS O0XHra, He
JOTIyCKasi TepepbiBa, MPU STOM BpeMsl MEXAy OTKIIOYEHHEM TOpejoK U TMOAKIIOUYEHHEM
AIIEKTPOJIN3EPA B JIEKTPUUECKYIO LIENb HE TOJIKHO MPEBBIIIATh 1 vaca.

[Ipn nocTrkeHNH KOHEYHBIX TeMIepaTyp HarpeBa Mo rpaduky oOXura JomycKaercs
CHIDKEHHE MTPOJOIDKUTEILHOCTH 00XKHra, HO He Oosiee ueM Ha 3 yaca.

Henbto mycka sBIsSETCS MOJAKIIOUEHUE AIIEKTPONIN3EpPa B SJIEKTPUUECKYIO LIETb, CO3JaHHe
YCIJIOBUH JJIs1 Hayaja Mpolecca JIeKTPOoJIn3a.

B kauecTBe myCcKOBBIX MaT€pHAIOB IPUMEHSIOTCS:

kpuonuT texHudeckuit 'OCT 10561-80; coma xansuuHupoBaHHas TexHuueckas 'OCT
5100-85 mepBoro copra; ¢ropucthiii HaTpuil TexHudeckud TY 113-08-586-86 mepBoro copra;
kpuoiut ¢rotannoHHoit mapku B®K u perenepaunonssiii mapku BPK, TY 2157-99-021-98;
KYCKOBOM OOOpOTHBIN 3JIEKTPOJIUT; KOHIICHTPAT IUIABUKOBOTrO mimara ((TOPHUCTHIA KaJIbIIHA)
mapku @DISA I'OCT 29219-91.

Pacxon ceipps Ha MyCK 3JEKTPOIU3EPOB JOJIKEH COOTBETCTBOBATH YTBEPXKIEHHBIM
HOpMaM.

HannaBnenue snexTponuTa Ui MYCKOBBIX AJIEKTPOJIU3EPOB MPOU3BOJIUTCS B BaHHAX-
MaTKax 3a CYET CBIpbs, NpPEAHA3HAYCHHOTO JUId Nycka. BaHHaMu-MaTKaMu Ha3Ha4aroTCs
ANEKTPONU3EPDI, HE HMMEIOIIME pa3pylIeHHi (yTepoBKH. 3alpelaercss Ha3HayaThb BaHHAMMU-
MaTKaMH 3JIEKTPOIHU3EPBI CO CPOKOM CIIY>KOBI 10 3-X Mec. DIEKTPOIHUT AJIsl IMyCKa TOTOBUTCS B
konudecTBe 20-22 ToHHBI (10-12 koBmiew) mist 1 u 2 cepuid, 24-28 TonH (12-14koBieit) mist 3
cepun. [y HamIaBIeHUS 3JEKTPOIUTA HA BAHHBI-MATKH 3arpyKaeTcsi CBEXKUH KPUOJIUT, 000poT,
MyIIOHKa, (JIOTAIIMOHHBIN KPHUOJIUT, IPH 3TOM TOJHHUMAETCs HampsbkeHue 1o 4,5 - 4,7B. [lpu
BBIOOpE CBIPbS JUISI HAIUIABJICHHS D3JEKTPOJIUTA YUHUTBHIBAECTCS KPHOJIHUTOBOE OTHOIICHHE
AIIEKTPOJINTA JAHHOTO AleKTposn3épa. [lepnoauueckn mpoOuBaeTcsi KOpKa 3JIEKTPOJIUTa 10 TeX
nop, MOKa He MpOIMIaBUTCSA BCE ChIphE. M3 Kakmoll BaHHBI-MAaTKH TpU IMyCKEe OTOMpaercs
AIIEKTPOJIUT B KoJm4ecTBe 1- 1,2 TOHHBI (T.€. OIMH KOBII C JIByX BaHH). DJIEKTPOJIUT Ha BaHHAX-
MaTKax TOTOBUTCS B TeueHHUe He Oonee 3-X CMEH.

[Tocne pemoHTaka ra3oBBIX TOpENOK aHOJ omyckaercs Ha 10-15 cM 10 moauHBL
JleMOHTax Ta30BOM YyCTaHOBKM HAaYMHAETCS, KOTJAa KOBIIM C SJICKTPOIUTOM HAXOIATCS Y
anektponusépa. He poxupasch  omyckaHuss aHOJa B HIDKHEE IIOJIOKEHHE, Ha MOAUHY
aneKkTponu3épa 3anuBaeTcs ANeKTponuT. [IpeaBapuTenbHO B MecTax 3allMBKH Ha TMOJUHY
AIIEKTpONIH3EPa 3arpy’KaeTcsi KyCKOBOH OOOPOTHBIN AJIEKTPOIHUT. 3aIMBKA AJIEKTPOJIHNTA TOJDKHA
npou3BOAUTHCS B TedeHue 30 - 45 MUHYT OByMS KOBIIAMH C MUHUMAIIbHBIMH TPOMEXYTKaMU
BpEMEHHU. 3aJIBKa 3JEKTPOIUTA OJHUM KOBIIOM JIOMYCKAETCS B UCKIIOUUTEIbHBIX CITydasx.

[Tocne 3aMMBKH HEOOXOIUMOTO KOJIMUECTBA JEKTPOIHUTA (aHOA AOKEH UMETh KOHTAKT
C 3JIEKTPOJIMTOM BCEH IUIOIIAJIBIO) SJEKTPOIU3EP HEMEAIEHHO MOIKIIOYAETCS K JIEKTPUUECKON
uenu. [Ipu mycke snmekTponu3épa 04eHb BAXKHO MAaKCUMAaIbHO COKPATUTH BPEMSI MEXKIy HauajaoM
3QJIMBKH 3JIEKTPOJIMTA U TOJKIIOUYEHUEM 3JIEKTPOIU3EPA B LIEMb.

[MoaxmroueHue MEeKTPONU3EPOB C UCMOIB30BAHNEM IIJIABKUX BCTABOK MPOU3BOIUTCS MPH
MOJIHOM TOKOBOM Harpy3ke. [Ipu nmycke 0e3 mprMeHeHus MIaBKON BCTaBKH Harpy3ka CHUMAaeTCs
MOJTHOCTBIO, 00 53ToM Heobxomumo 3apanee mnpeaynpenuts KIIII. Cusarue Harpysku
IPOU3BOJUTCS IPU MOJIHOM KaCaHUHU aHOJA C 3aJUTHIM AJIEKTPOJIUTOM MO BCEMY NEPUMETPY U
pacIIyHTHPOBAaHUM ABYX Y3JI0OB, TOCJE YEero MPOU3BOIAUTCS PACIIYHTHPOBAHHE OCTABIIMXCS
y310B. [lTogpém Harpy3ku mpousBoauTcs cHadana a0 90 kA, a 3aTeM MoaHOCThIO uepe3 1 — 3
MUHYTHI, OPUEHTUPYSACh MO HAYaIbHOMY HAMpsHKEHHUIO 31ekTpoiu3épa. [IpogomkurensHOCTD
HaXO0XJIEHUs cepuu 03 Harpy3Ku He JI0JKHA MPEBbIATh 5 — 7 MUHYT.

[Tyck anexTponu3époB MpOU3BOAUTCS 0€3 MycKoBOHM Bemblmku. Cpasy Moclie 3aluBKH
BCETO AJIEKTPOJUTA HA IMYCKOBOM JJIEKTpONM3Epe ycTraHaBiuBaeTcs Hampspbkenue 9,0 — 10,0 B,

125



MOBEPXHOCTh paciuiaBa MPUKPBIBAECTCS CJIOEM TJIMHO3EMA 3 — 5 cM. AHOJ JOJKEH PaBHOMEPHO
pabotaTh MO BceMy MepuMeTpy. BakHO B 3TOT HauyaJdbHBIA NEPUOA HE JOMYCTHUTH
MePEOXIIaXKIACHUS DIIEKTPOIIHUTA.

ITocne pazorpeBa snektposmra a0 960 — 980°C mpoOuBaeTcs KOpKa AIEKTPOJIUTA
KPYrOM, OIUIECKHMBAeTCsi OOKOBasi MOBEPXHOCTh aHOAA W BEPXHsSI 4acTb OOKOBOW (hyTEpOBKH,
MPOMBIBAETCSl aHOJ PEUKON, HAYMHAETCS OT/ada B DJICKTPOJU3EP KaJbLIMHUPOBAHHOW COIbI.
OnHOBpEeMEHHO BEJETCS MJIABHOE CHIDKCHHE HAIPSKEHUsI, KOTOPOE K KOHILYy CYTOK JHS ITyCKa
noBoautes 10 7.5 — 8,0 B. K aToMy MoMeHTY miaxTa 35eKTponu3épa J0KHA ObITh TTOJTHOM.

Kanbuuauposannas coga nmo 'OCT 5100-85 3arpyskaercst B 3JIEKTPONHU3EP C LEIbIO
KOPPEKTUPOBKH COCTaBa DJIEKTpoJuTa. lcmonb3oBaHHE COIbI MO JOPYroMy HOPMaTHBHOMY
JOKYMEHTY He jonyckaercd. l[lo pemieHuio 3am. HayaldbHUKAa Il€Xa IO IPOU3BOACTBY
paspemiaercs UCIoyib30BaTh GTOPUCTHIA HaTpuii BMecTo coabl. Coma oTHaéTcsi paBHOMEPHO B
TE€YeHHE JHs MycKa U 1-i cMeHbI cieayomux cyTok B koiaudectse 1300 xr mus 1 — 2 cepuil u
1600 kr nmma 3-it cepum. [lanee KOpPpPEKTHpPOBKa BENETCS HMCXOIsS W3 Pe3yJIbTaTOB aHajau3a
JIEKTPOJINTA C MOJJEPXKAHUEM KPHOJIUTOBOTO OTHOIIEHMA B mpenenax 2,5 — 2,7 B nepsoie 15
CYTOK IOCJIE TTycKa.

HemnocpeactBeHHo mnocie MOAKIIOYEHHUS AJIEKTPOIU3Epa B 1EMb, KaJlbIMHUPOBAHHAs
COJIalporpeBaeTcs, He IOMyCcKasl ToMaJaHusl HemporpeToil copl B pacmias. [locie noctikenus
pacruiaBoM TpeOyemoii TeMmrepaTypbl W TMPOTpPeBa COABI MPOU3BOAUTCS €€ oTJada Ha
MOBEPXHOCTh JJIEKTPOJIMTa TOHKHM CIOEM IO BCEH MOBEPXHOCTH C COOJIOACHHEM Mep
Oe3omacHocTH. PaszoBas 3arpy3ka conubl He noipkHa mpeBbimath 100 — 150 xr. Cnemyromas
nopuusi Colbl OTAAETCS TMocie MpoIulaBieHuss npensinymeid. [lpu nepepsiBax B oTHaye COIbI
MOBEPXHOCTh 3JIEKTPOIUTA MPUKPHIBAETCS CBEKUM KPUOJIUTOM WM HEOONBIIUM KOJIUYECTBOM
rHo3éMa. HeoOXxoaumMo mMeTh B BHIY, YTO TMPHU B3aWMOJEUCTBHHM KaxabiXx 100 Kr comsl ¢
AIIEKTPONIUTOM oOOpa3yercs mopsiaka 32 Kr TIHHO3EMa, TOATOMY HEIOIyCTHMa OTaada ero
M3JIAIITHETO KOJNYECTBA.

B mpormecce mepeniaBku COAbl CHCTEMAaTHYECKH MPOU3BOJSATCS 3aMephbl TeMIIepaTyphl
pacriaBa, KOTopast I0JbKHA HaXOAUThCS JI0 3aJIMBKU MeTasuia B peaenax 960 — 985°C. B ciyuae
OTKJIOHEHHSI TeMmIepaTypsl OT Trpaduka B OONBUIYIO CTOPOHY MPOU3ZBOJUTCS OTJIMBKA
AIIEKTPOJINTA W TeperuiaBka obopora. He nomyckaercs mepeoxiaxieHue. Bo3HuKHOBeHue
aHostHOTO 3(deKTa 10 3aIMBKU METaJlIa SABISETCS HAPYIICHUEM PETIaMeHTa MycKa.

IIpoBeeHne MOC/IeNyCKOBOIO INepHoAa Ha JJeKTPOIU3Epax, NMyLIeHHbIX HoOCJIe
KaNUTAJIbHOI0 PEMOHTA M I'a30IJIa3MEHHOI0 00KHra.

B mnocnenmyckoBoil mepuos COCTOSIHME JJIEKTpOJu3€épa U €ro TEXHOJOTHYECKHE
napamMeTpsl JTOJDKHBI OBbITh IpHBENEHBbl K MapameTpaM TeXHOJIOTMYEeCKOH HHCTPYKLUUH IO
pou3BOACTBY nepsuuHoro amomunus (TU 48-0107-01-01).

OcHOBHas 3ajaya MOCJENMyCKOBOIO MepHoAa — JOCTH)KEHHE SKCIUTyaTallMOHHBIX
TEMIIEPATyp BCEMU KOHCTPYKTUBHBIMHM Y3JJaMU KaTOZHOI'O YCTPOMCTBA 3JIEKTposiM3Epa IpU
HaMMEHBIIEM pa3pyllalolleM BIUSHUM paciulaBa Ha (yTEpPOBKY IOJAMHBI M MUHHMAJIbHBIX
3aTpaTax TpyAa, JEKTPOIHEPTUH, CBIPbSI.

1-e CyTKM 1OC/IenyCKOBOrO nepuojia (CyTKH, CISAYIONIHE 3a IHEM ITyCKa).

B 1-i1 cmene neperuiaBnsieTcsi coja, INIABHO CHIDKaercs HampspkeHue 1o 7,0 B. Ecnu
HEepeIuIaBKOM Cco/bl, NPOOMBKOM KOPKM M CHIKEHHEM HampsDKeHUs He yhaéres yaepxkartb
TemrepaTypy B uHTepBaie 970 — 985°C, mo cornacoBaHuio ¢ 3aM. HayaJbHMKA II€Xa IO
NPOM3BOJICTBY JOINycKaeTrcs 3anuBka Metama (4 — 6 TonH). Ilocie 3amuBku MeTaiuia
HanpspbKeHue cHukaercs 10 6,5 B.

Bo 2-ii cmene (uepe3 18 yacoB mocie mycka) HanpsbkeHue cHibkaercs 10 6,0 B 3anuBkoi
Metasuia (4 — 6) TOHH B 3aBUCUMOCTH OT TEMIIEPATYyPhI JIEKTPOJIHTA.
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B 3-ii cMeHe HanpshxkeHue cHUXkaeTcs 110 5,5 B.

2-¢ CYTKU MOCJIENYCKOBOTO NEPHO/IA.

Hanpspkenne noanep:xusaercs Ha ypoBHe 5,2 — 5,5 B. IIpogomkaercs 3al1MBKa XKUAKOTO
MeTtaula. TemmepaTypa SJIEKTpOJIMTa M YpPOBEHb 3€pKajla MeTajla IOAJNCPKHUBAIOTCA B
COOTBETCTBUHU C 3a/laHHBIM PETJIAMEHTOM.

B Teuenue mycka u nepBbIX ABYX CYTOK IOCIJIEIYCKOBOI'O MEPUOJIa CUCTEMATUYECKU (HE
pexxe 1 pasa B yac) 3aMepsieTcs TemIeparypa 3JIeKTPOJINTa, KOHTPOIUpYyeTcss paboTa aHOoAa IO
BCEMY IlepuMeTpy. B cityuae oTKIOHEHHs TeMIepaTypsl OT rpaduka B OOJIBIIYIO CTOPOHY (BBIIIE
985°C) nmpou3BOAMTCS OTIMBKA 3JIEKTPOJINTA M MIEPEIIaBKa 000poTa.

IIpy CcHWXKEHMM HampsDKEHUs [0 BEIMYMHBI, KOTJa BO3MOYKHO aBTOMAaTHUYECKOE
perynupoBaHue, 3iekTponansép noaxmrodaercs Ha ynpasiaeHue ACTYII TPOJIJIb. Crapmmii
MacTep KopIllyca BBIOMpAaeT yCTaBKy (B mIpenesniax, 3alaHHBIX IpaUKOM), HCXOJs U3 3aMEpPOB
TEMIIepaTypbl AJIEKTPOJINTA, COCTOSHUS YPOBHS 3JIEKTPOJIMTA, YaCTOTHI aHOAHBIX 3()(EeKToB 3a
MpeabIayIINUe CYyTKH, aHaau3a rpadukoB HanpspbkeHus Ha Moautope ACYTII.

Merann 3anuBaercs uepe3 Kaxple 6 — 10 yacoB mocie nepBoi 3aJIMBKU 10 TOCTHXKECHUS
3aJJaHHBIX ypOBHEW MeTaia. B ciydae OTKIOHEHMH TEXHOJIOTMYECKOTO XOZa ITyCKOBOI'O
NIEKTposin3€pa OT 3aJaHHBIX IAPaMETPOB IO COIJIACOBAHMIO C 3aM. HayaJbHUKA I€Xa IO
IPOM3BOJCTBY WM CTapIIMM IPOU3BOJICTBEHHBIM MACTEpOM Ii€Xa JOIyCKaeTcs IeperuiaBKa
TBEPAOIr0 METallIa, IPU 3TOM OTJa4ya TBEPAOIrO METallja MPOU3BOAUTCS TOJBKO IOCIE 3aJIUMBKU
s)kunkoro. PazoBas otmaya TBEpIOro Meraiia He A0 KHA npeBbimath 1500 Kr B CMEHyY, HO HE
6omee 750 kr 3a kaxkable 4 yaca.

TexHonOrMuecknii nepcoHan KOHTPONMPYET MpPaBWIBHOCTb CHMXKEHHMsS paldouero
HanpspkeHus, Temneparypbl 1 MIIP 1o Bu3yanbHbIM Npu3HaKaMm (paBHOMEPHOCTb M Ka4eCTBO
paboThI aHO/A, OTCYTCTBHE «ILIBIBYHOBY» 3JIEKTPOJIUTA, HATMUNE «OTHEID T0ily00oro OTTeHKa), Mo
rpadpukaM  HaOpsOKEHWs Ha  MOHHTOpPAaX CTapIIUX MAacTepoB U CUCTEMaTHYECKOTO
MHCTPYMEHTAJILHOTO 3aMepa TemrepaTypbl. [Ipon3BoauTcs: cucreMatndeckuil CbEM YrojabHOU
IEHbI, NMPOJUpPaHHE IMOJOWIBHEI aHojAa. KpuTepueM HOPMaNbHOTO TEXHOJIOTMYECKOTO pexHMa
JIOJKHO OBITH BOSHUKHOBEHHE Ha 2 — 3-M CYTKHM TOCIIE MTyCcKa Ka4eCTBEHHOTO aHOIHOTO 3 dexTa
(He Hwke 25 B), perynsipHble aHoAHbIE 3((EKThl Ha MPOTSKEHUU BCETO MyCKOBOTO MEPHOAA C
4acTOTOU He Oosee 5-TH B CYyTKH.

YPOBEHB 3JIEKTPOIUTA Ha ITyCKOBOM JJIEKTPOJIU3EPE MOANEPKUBAETCS B Ipenenax 18-
20 cM meperuiaBKOMl BTOPUYHOrO (CMEIIAHHOIO), CBEXKEro M OOOPOTHOIO KpPUOJIMTA.
KpuonuroBoe oTHOIIEHHE 3JEKTPOJIUTa B NepBble 15 aHel BbAep)KUBaeTcs B mpenenax 2,5 —
2,7, nanee no 2-x mecsineB 2,4 — 2,6 u 3aTeM 10 6-TU MecsIeB co AHs mycka 2,3 — 2,5. Ilocne 6-
Ti MecsaueB cornacHo TU mo mpousBoactBy mnepBuuHoro amomunus (TU 48-0107-01-01).
Conepxxanne CaF2 B miepBbIit Mecsl mocie mycka 6-8%, B TeUeHHE 2-TO Mecsla MPUBOAUTCS K
ypoBHIO TU 1o mpousBoACTBY NEPBUYHOIO amOMHUHMS. ONTUMaJIBHBII COCTAaB 3JIEKTPOJIMTA
co3maérca OTHavyeil COOTBETCTBYIOIIETO ChIPbs, UCXOMASl M3 aHAIM30B JaOOpPATOpUU U 3aMEPOB
CTETIEHU MeperpeBa IEKTPOINTA, KOTOPBIN 10JKeH ObITh B mpenenax 10 — 25°C.

dopMupoBaHUE HACTBUICH TOJKHO OBITH 3aKOHUEHO Yepe3 45 CyTOK MOcIie mycKa.

HeoGxonuMmelii  ypoBeHb MeTajula 00€cleuuBaeTCsl CBOEBPEMEHHOM 3alMBKOH U
MIOCJIEIYIOIEN €rOBBIIIMBKOM.

B nyckoBbIX 35eKTpoaM3Eépax 3amperiaercs nepersiaBka HeBECOBbIX OTXO00B JUTEHHOIO
OTIeNIeHHs, OOOPOTHOTO CBIPBSI («KO3JBI», «IIYIIOHKAa») C KalUTaIbHO PEMOHTHUPYEMBIX
JNEKTPOIU3EPOB.

[TyckoBoii 31ekTponu3Ep J0KEH BHIMTH Ha BbIJady MeTaia Mapku A6 He No3/Hee, YeEM
yepe3 30 cyTok nocie mycka.

KoHTponb TexHolOTMYECKMX TapaMeTpoB IyCKa U IOCJIENYyCKOBOIO IepHuoja
OCYILECTBIISIETCS] B COOTBETCTBUU C YTBEPKIEHHON CXEMON KOHTPOJIS.
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I'paduk HanpsokeHHs, TeMIEepaTypbl JIEKTPOJIMTa M YPOBHS MeETalyla Ha IyCKOBBIX

AJIEKTPOJIN3EPAX MPUBEIAEH B TA0.2:

Tabnuma 2
Cytkn CMmenbl Hanpsizkenne, B Temmneparypa Yposennb
3JaeKTpoJuTa,’C MeTaJjlia, cM
JleHb 2 9,0-10,0
mycKa 3 7,5 — 8,0(k KOHITy CMEHBI) 960 - 985
1 6,5 — 7,0(x KOHILy CMEHBI) 960 - 985
1 2 5,8 — 6,3(k KOHITy CMEHBI) 960 — 985 5-10
3 5,5-5,8 960 — 985 10-15
2 52-55 960 — 980 10-25
3 51-53 960 — 980 20-30
4 4,8-5,2 960 — 980 25-35
5 4,6 -5,0 955 -980 30-40
6 4,6-49 955 -980 30-40
7 4,5-49 955 -980 35-40
8 4,5-48 955 -980 35-40
9 4,5-428 955 -980 35-40
10 4,5-4,8 955 -980 35-40
11 4,5-4,7 955 -980 37-42
12 4,5-4,7 955 -980 37-42
13 4,5-4,7 955 -980 37-42
14 4,4—-4,6 955 -980 37-42
15 4,4-4,6 955 -980 37-42
16 - 30 43-45 950 - 975 40 - 45

ITopsinok BbINOJIHEHUs PadOThI

1. O3HaKoMHTCS C TGOpGTH‘IGCKOﬁ YaCThO JAHHOT'O MECTOJAUYICCKOTO YKa3aHH.

2. Onucatb NOPSAOK BBIMOJHEHHS ONepalyii Mo TOATrOTOBKE U TPOBEACHHIO OOXKUra,

IMyCKa, NOCJICITYCKOBOI'0O Nn€puoaa BJ'IGKTPOJ'II/I?;épOB C BEPXHUM TOKOIIOABOJOM.

3. IIpocMOTpHUTE COOTBETCTBYIOMIUN pa3ies MyJIbTUMEIUMHOTO TOCOOHUS.
BhBINOTHUTH TecTOBBIE 3aJaHUS HA MYJIbTUMEIUHHOM TPEHAXKEPE.
5. OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI.

KoHnTpoJbHbIe BOonpochl

[TepeuncanTbecriocoObl 00KHUTa IEKTPOIUZEPOB.

Ienb 06xura HOBBIX cepuil OCHAIIEHHBIX 3ekTpoian3epamu COA.
Henp ob6xwura anextponuzepoB ¢ COA mocie KanuTaabHOTO PEMOHTA.
[ens o6xura amexTponuzepoB COA.

b S
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5. llens mycka 3JIEKTPOIU3EPOB.
6. Llesb nocnemnycKoBOro nepuoaa.
7. IloAroToBKa 3JEKTPOJIUTA JJIs ITyCKa BaHH.
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