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HosicHUuTeEIbHASA 32N CKA

Meroaudeckue ykKazaHWs IS BBIIOJIHEHHS TpakTudeckux pador mo MJIK.01.02.
Metannyprus Jierkux BeTHBIX MeTAJLIOB CO/IepPKaT HE0OXO0IMMbIE TEOPETUUECKHIE CBEICHUS
W TPaKTUYECKUE 3alaHusl, TMpeAHa3HAuYeHHbIE I CTyIeHTOB crneruaibHocTH 22.02.02
Metannyprusi UBeTHbIX METAJLJIOB.

MJIK.01.02. Meramnyprust Jerkux ILBETHBIX MeTaioBsiBisieTcss  vactbio [IM.O1
[logroToBka u BeACHHE TEXHOJOTHYECKOIO MPOIEcca MPOU3BOACTBA I[BETHHIX METALIOB U
CIUIAaBOB M M3y4aeTcsi B  Te4yeHHe ojgHoro cemecrtpa. B xome wmsywenus MJIK.01.02
paccMaTpUBAIOTCS CIICAYIONIME BOMPOCH!: (PU3UKO-XMMHUYECKHE CBOWCTBA JIETKUX IIBETHBIX
METAJIJIOB (QTIOMUHUS ), TCOPETUUECKHUE U TPAKTHUECKHE OCHOBBIIPOIIECCOB MTPOU3BOJICTBA 3TOTO
MeTalljia, ChIphe U MaTepHalibl, UCIIOJIb3yeMble B Ipoliecce, TPeOOBaHUS K HUM U CIOCOOBI UX
MIPOU3BOJICTBA, KOHCTPYKIIMM OCHOBHOTO OOOpYyIOBaHUS, BEACHHE Ipolecca 3IIEKTPOIIN3a,
TEXHUKO-7KOHOMHYECKHE TIOKA3aTeNN MPOIecca, SKOJIOrHIecKre TpeOOBaHUs K MpoIieccy.

Ha uzyuenne MJIK.01.02  orBoautcsa 133 uaca, u3 HuX 50 yacoB Ha IpaKTHYECKHE
paboThL.

JlaHHBIA MaTepuand COACPKHUT  METOAUMYECKHE YKa3aHWUsS JJIsl BBIIOJIHEHUS 7-MU
npakTuueckux pador. Kaxmas mnpakTtuyeckas padoTa COACPKUT, TEOPETUUYECKYIO 4YacTh,
MPAKTHUYECKHE 3a/IaHUSI 1 KOHTPOJIbHBIE BOIPOCHI.

enp MeToAMUYECKUX YyKa3aHUN — MpEAOCTaBICHHE HEoOXoauMmoi HHGOpMaluuu Uit
BBIMOJHEHUs mpakTuyeckux padot mo MJIK.01.02, B xoe KOTOphIX 00y4aromuecs 3aKperisoT
MOJTy4YE€HHBIE TEOPETHUYECKHE 3HAHUS U OCBOCHHBIE TPAKTUYECKUE YMEHHUSI.



IpakTnyeckas padora Nel

Tema: Pa3paboTka anmaparypHO - TEXHOJIOTHYECKOW CXEMbI IPOU3BOJCTBA TIIMHO3EMa
o crioco0y baiiepa.

Heab padorsr: OCBOUTh MOCIEAOBATEIBHOCTh OIEpPAIM MO MepepadoTKe OOKCHUTOB,
UCIIOJIb3yeMOe 000pyI0BaHuE, TTAPAMETPHI, IO ICPKUBAEMbIE Ha Mepe/esax.

TeopeTuyeckue cBeIeHUs
Crioco6 baiiepa mpencraBnseT coO0OW 3aMKHYTBIN ITHKIJ, CYITHOCTH KOTOPOTO MOXKHO ONHCATh
00paTUMOi peaKIme:
Al(OH); + NaOH < NaAl(OH).
[lpr mpoTekaHWUM peakiuu clieBa HANPaBO MPOHCXOIWT HW3BJICUCHUE TIIMHO3eMa U3 OOKCHTA

€/IKUM HaTpHeM ¢ 00pa30BaHUEM PacTBOpA aJIFOMHHATA HATPHSL.
[Ipu mpoTekannu peakiyy B 00paTHOM HaIpaBJICHHUH PACTBOP aFOMUHATA HATPHS pasiiaractcs ¢

BBIJICJICHHEM TUpaTa OKHCH aJIOMHHUS B TBEPAYIO (asy.
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Bokcut mocrymaer W3 pyAHMKA, TOJABEPraeTcs NpeABapUTENbHONW MOArOTOBKE-
JIpOOJICHUIO, U3MEIIBUCHUIO.

[Tocne moAroToBKM OOKCUT BBIIMIETAYMBAIOT B AaBTOKJIaBax (peke B MeIIaiKax)
pPacTBOPOM €IKOr0 HaTpus A M3BJIEYEHHUs M3 OOKCUTa INIMHO3EMa B PACTBOp alOMUHATa
HATpHSL.

B pesynbrare BbllenaunBaHUs OOKCHTa IOJY4aeTcs IyJbIla, COCTOsSINAs U3 pacTBopa
aJTIOMUHATa HATpPUsi U HEPACTBOPEHHOro octarka (KpacHoro muiama). [lymemy pasz0aBistor
IPOMBIBHBIMU BOAAMHU (IIOCTYMAIOUIMMU OT MPOMBIBKM KPACHOrO IJJaMa) W HAIpPaBISAIOT Ha
CTYILIEHHE Ul OT/AEIECHMSI aIIOMUHATHOTO pacTBOpa OT KPacHOIo uIama.

KpacHblii mu1aM NpoMbIBatOT BOJIOM U yIAJSIOT 3a MPEenbl 3aBOJa.

AJIOMHHATHBIN pacTtBop, CIIMBACMBII u3 CTyCTHUTEII, MOJIBEPraroT
OCBETJIEHUIO((WIBTPOBAHMIO) JJIs IIOJIHOTO OT/EJIEHUS OT HEro YaCTHI] KPACHOT'O LIaMa.

OCBeTJICHHBI ATIOMHHATHBIA pAcTBOP CMEIIMBAIOT € THUIAPOOKUCHIO AFOMUHUS
(3aTpaBKa) U IOJBEPraroT MEAJCHHOMY IIepeMEIMBaHUIO- BBIKPYUYHBaHUIO. B pesynbrare 31O
Olepalyy aJIOMHHATHBIA PAacTBOpP pas3iaraercsi C BBIACICHHEM B OCAJIOK KPUCTAJUIMYECKOM
THJIPOOKUCH AITFOMUHUS.

[Tonmy4yeHHYIO MyJbIy, COCTOSIIYIO U3 THAPOOKUCH AIIOMUHUS U MaTOYHOTO pacTBOpa,
crymarot, 25-50% crymieHHol ruIpOOKUCH aTFOMUHMS ITOAAI0T HA (PUIBTPOBAHUE U IIPOMBIBKY,
OCTAJIHYIO THIPOOKHUCH MOJAIOT HA 3aTPABKY JJIS CIEAYIOIIETrO IIMKJIA BBIKPYYHBAHHUA.

[IpOMBITYI0 THAPOOKUCH AQIOMUHHS IOABEPrarT KaJdbLMHAUH(IIPOKAINBAHUE TIPU
BBICOKMX TEMIIepaTypax), Hojay4yaeTcsi 0€3BOJHBIN ITIMHO3EM, HAIIPaBIISIEMbIN Ha 3JIEKTPOIIH3.

MatouHbIii IeT0YHON PACTBOP MOCIE BHIKPYYUBAHUS U IIPOMBIBHBIE BOJIbI OT IIPOMBIBKH
THJIPOOKHUCH AIFOMUHUS TTOCTYIAIOT HA BHIIAPUBAHKE ISl IOBBIIICHHS X KOHIICHTPAIIHH.

M3 KOHLIEHTPUPOBAHHOI'O MATOYHOI'O pacTBOpa BBINAJAET HEKOTOPOE KOJIUYECTBO
KPUCTAJNTHIECKON COMbI, KOTOpast 00pa3yercsi OT B3aUMOJICHCTBHS €IKOTO HATpa C MPUMECIMHU
KapOOHaTOB B OoOKcHTax M YrJekuciorodl Bo3ayxa. Coay OTIeNnAlOT OT pacTBopa U
KaycTuuupyor (00paboTka COABI TalIeHOW W3BECThIO, OOpasyercs eIKuil Hatp U
YIJIEKUCTBIN Kanbluid). [1ynbiy, MoiydyeHHYI0 OT KayCTU(HUKAIMH, CTYIIAI0T BMECTE C KPAaCHBIM
[IJTAMOM.

KoHIeHTpUpOBaHHBIN MAaTOYHBII PACTBOP MOCTYMAET B aBTOKJIABBI JUIs BBILIETaYUBAHUS
HOBOM MOPIUHU OOKCHUTOB.

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

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

IHoaroroBka 60kcuTOB (ApodJIeHUE)

B 3aBHcHMOCTHM OT MHHEpPAJIOTHYECKOTO COCTaBa M (PU3UKO-XUMHUECKHUX CBOWCTB
OoKcuTa MOATOTOBKA MOXKET OBITh Pa3IMYHON M BKJIIOYATh TaKHe MPOLECCHI, Kak oOoraiieHue,
nIpoOseHue (KpyImHoe U CpeliHee), TOHKOE U3MeNbUeHHUE (CYX0€ U MOKPOE), CYIIKY M O0XKHUT.

OnuH U3 BUIOB obOoramieHuss OOKCUTOB- MOMKa MPOTOYHOW BOJOM, AJIS OTHAENEHUS OT
OOKcHTA TecKa W TIMHBI. DTy ONEpamuio BeAyT Ha MecTaX A0ObIYM OOKCUTA U MPUMEHSIOT JIJIs
[JIMHUCTBIX Pa3HOBUAHOCTEH OOKCHTA.

OO6buHO OOKCHTHI, J0OBIBa€MbIE HAa PYIHUKAX, HE MMOJBEPrarOTCs O0OTaIIEHUI0, Cpa3y
MOCTYMAIOT Ha IVIMHO3eMHBbIEe 3aBOJbl. [lepen oTrpy3koil OOKCUTOB HUX Cymar Jjs yJaJeHUs
THUTPOCKOITMYECKON BIIATH, JIIS IPEIOTBPAIICHUSI CMEP3aHHs ITPH TPAHCTIOPTHPOBKE.

[TocTtynuBmmii OG0OKCUT 1O pasMmepaM KyckoB pgocturaer  40-50cMm, monBepraercs
JPOOJICHUIO- KPYITHOE U CpEeIHEE.

ITpu kpymHOM ApOOGIIEHUH pa3Mepbl KYCKOB TOBOJAT 10 10-15¢cm.

[Ipu cpennemM apobieHUu pa3Mep KyCKOB TIOBOJAT A0 4CM.



KpymnHoe npoGiieHue nponu3BOIsT Ha MEKOBBIX JPOOMIIKAX.

Cpennee nqpoOieHre TPOU3BOIAT Ha KOHYCHBIX WIJIH HMIEKOBBIX JIPOOMITKAX.

Jnst  apoOneHus TNPUMEHSIOTCS Tak)Ke MOJOTKOBBIE JIPOOMIIKH, THII JAPOOHIKA
oIpeneNsieT TBePAOCTh OOKCHUTA.

[Tocne npobneHus OGOKCUT MOCTYHAeT Ha CKJIaJ, TJE CO3JAaeTcsl ONEepaTHUBHBIN 3amac Ha
20-30 cyTok.

Ilepen mopmaueit OokcWTa Ha BBIIIETAYMBAHUE MPOBOJUTCS pa3MoOil B MIAPOBBIX
MENIBHUIIAX CYXOro0 WM MOKPOTrO pa3Mmoja, paboTalmux B 3aMKHYTOM IUKJIE C
KJIAaCCU(UKATOPAMU U TUAPOIIUKIOHAMHU.

MoOKpBIii TOMOJT OOKCUTA MMPUMEHSIOT HE TOJBKO VIS yI0OCTBA BBITIOJIHEHHUS Pa3MoJia, HO
¥ [T OCYIIECTBIIEHUS HAYaIbHON CTaluy BhlenaunBanus. smenbuenne Benercs npu 90-95°C
(Temmepatypa 060poTHOT0 pacTsopa 105-110°C). KpymHocTs mocne pasmona 95% < 0,1mm.

[TonoxutenpbHOE 3HAYCHHE MOXKET HMETh OOXHI, CIIOCOOCTBYIOIIMNA W3BICYECHUS
TJIMHO3EeMa NpU  BBINICTAYUBAHUHM TPYIHO BCKPHIBAEMBIX JIMACTIOPOBBIX  OOKCHUTOB,
OJTHOBPEMEHHO OOKHUT CLIOCOOCTBYET pa3pyIICHUIO OPTaHUYECKUX BEUIECTB, IPUCYTCTBYIOUINX B
OOKCHUTE U TIEPEXOISAIINX B AFOMUHATHBIM PACTBOP MPHU MX BHIIICTAYNBAHHH.

BobienaunBanue 6oKcuTa

OcHOBHbIE peaknuy NPH BblledaunBanun. Orepanys BbIIIETAYMBAHU OOKCHUTA
3aKJIF0YaeTCs B 00pabOTKe pyabl, pacTBOpaMH €IKOTO Harpa WK OOOPOTHBIM IIEIOYHBIM
PacTBOPOM TIpH JaBJICHUH BbIllIe aTMochepHoro, s nepeBoaa Al2O3 U3 chipbsi B paCTBOPHUMYIO
dopmy- amomunat Hatpust (NaAIO2).

CoOCTBEHHO B3aUMOJICHCTBUE HAYMHAETCS C MOMEHTa IEPBOI0 KOHTAaKTa OOOPOTHOIO
pactBopa u OOKCHTa TPH MOKPOM pa3MoJie, OJHAKO HauOOJbIIas CKOPOCTb H TIOJTHOTA
JIOCTUTAETCS Ha MepeJIeie BhIleIauiBaHuUsl.

XUMH3M BBIIIEIAYMBAHUS OCHOBHBIX KOMIIOHeHTOB OokcuTa (Al203, Fe203, SiO2 u TiOy)
CBOJIUTCS K CIICIYIOIIEMY.

I'iuHo3eM B GOKcHTE CONEPXKHUTCA B (OpPME THAPATOB, IPU B3aUMOJEHCTBHH C €KUM
HATPOM, MIEPEXOIUT B PaCTBOP B BU/I€ MOHOAIIOMUHATA HATPHS 110 IBYM CJIEIYIOLUIUM PEAKIIUSAM:

Al(OH)3 + NaOH < NaAl(OH)4
AIOOH + NaOH + H20 < NaAIl(OH)4

CKOpOCTB B3aUMOOCHCTBUSA TIIMHO3CMCOACPIKAIIIUX MUHCPAJIOB B TIEPBYIO OYCPEIb

3aBHCHUT OT WX MUHepaiorndeckoil Qopmbel.  MccnenoBaHusi TMOKaszaiw, 4YTO CKOPOCTh
BBIIIEJIAYMBAHUS (PACTBOPEHHUE B €KOMN IIE€JI0YH) PACIIOI0KEHBI B CIEIYIOLIEM MOPSIKE:
Al(OH)3 — AIOOH — AIOOH
THAPAPTHINTOEMUT Auacnop
HauGonbiias akTHBHOCT mpucymia ruapapruuty (rubdcuty) - Al(OH)s, mis

BEIIENAUNBAHKs J0CTaTouHO Temmeparypa Hibke 100°C. JIns Gemmta He Hmke 170°C, mms
JIMacropa - He amxe230°C
KpemHe3em - B3auMOJICHCTBYET C €KUM HATPUEM B JIBa dTara:

SiO2 + 2 NaOH = NazSiOs + H20

Cunukar HaTpus, B3aUMOJEICTBYsS Jajee B pacTBOpE C aJlOMUHATOM HATpHs, AaeT
HEPACTBOPUMBIN TUAPOATIOMOCHIMKAT HATPHSL:

NazSiOs + 2 NaAl(OH)4 = Na20 - Al203 - 2 SiO2 - 2 H20 + 4 NaOH



DTOT Tmpolecc MNPUBOAUT K OYKMCTKE aJIOMUHATHBIX pacTtBopoB oT SiO2 —
00eCKpEeMHUBAHNIO, HO BJIEYET K HEKOTOPHIM MOTEPSM INEJOYM W H3BJICYEHHOTO TIIMHO3EMa B
TBepayto (asy - kpacuelii nwam. OtmeruMm 4to a8 crmocoba baiiepa B u3BecTHOW Mepe
XapaKTepHO COBMEIICHHE MPOIECCOB BBIMICNAYMBAHUS U OOCCKPEMHUBAHHMSA NpU 00paboOTKe
OOKCUTOB PaCTBOPOM E€IKOTO HATpa.

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

p= Al203/ SiO2

UeMm BbIIIE KPEMHUEBBIH MOMAYJb, TEM BHIINIC TOJHOTA OOCCKPEMHHBAHHS — PacTBOpA,
00ECKpeMHUBAaHHE HAYMHACTCS B CAMOM aBTOKJIABE, HO JIOCTUTAETCS MaKCHUMAaJIbHOT'O 3HAYCHUS
pu pa30aBIIEHUU KOHIIEHTPUPOBAHHOTO AIFOMHUHATHOTO PAacTBOpa M OTACIEHUU €r0 OT KPACHOTO
nIiama.

Hekotopoe KoaMuecTBO KpeMHE3eMa BCE K€ OCTaeTcs B pacTBope, 3arpssuss ero. C
noBelieHueM conepxanus SiOz 6okcute BodpactaroT nmorepuAl203 m Na2OB uniam. TTostomy
no cnocoOy baiiepa mepepabaTeiBatoTcsi OOKCHTBI € coaepkaHueMm kpemHezema 2-5%. s
YMEHBIICHUS MOTEPh INEJIOYM B KPACHBIA IJIaM BBIICIAYUBAHUE TPOBOJUTCS B MPUCYTCTBHU
u3BecTH (3-5% oT Macchl OOKCUTA), YaCTh KPEMHE3eMa CBA3BIBACTCS B AJTIOMOCHIIMKAT KAJIBIIMSI:

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

Ckopocth B3aumojeiictBus SiO2 3aBUCHT OT MHHEPAJIOTHYECKOW (OpPMbI KpeMHe3eMa.
KpemHesem B OokcuTe HaxoaumTcss B (OpMe KBapla, KOJUIOMIHOH KPEeMHEKHCIOTHI(Omana),
KAOJIMHUTA U JIP. aIFOMOCHIIMKATOB.

KBapi Hanmenee akTuBHas (opma npu aTMOC(HEPHOM JIaBJICHHH HE PACTBOPSETCS €AKOM
HATpe, HAYMHAET PEarkpoBarh CO MEIOYHBIM pacTBopoM Tpu 125°C.

Oman HaoOOpOT AaKTUBHO pearupyer coO IIEIOYHBIMH DPACTBOpPaMH C 0Opa3oBaHHEM
cuinkara Hatpus-NazSiOs, 3aTeM pearupyeT ¢ alfOMUHATOM HaTpHsi, 00pa3ys HE PacTBOPHMBIHA
THPOATIOMOCHIIMKAT HATPUS:

Na20 - Al203 - 2 SiO2 - 2 H20

Kaonunaut BCTYIIAaCcT BO B3aHMOJCHCTBHUE C aJIIOMHHATHBIM pacTBOpOM, Cpasy O6p33y5{
TUAPOATIOMOCHIIUKAT HATPUA:

Naz20 - Al2O3 - 2 SiO2 - 2 H20

JAByokuch Tutana TiO2 npu BBICOKHX TeMIlEpaTypax B KOHIIEHTPHPOBAHHBIX MICITOYHBIX
pacTBOpax, MpU OTCYTCTBHHM B OOKCHUTAaX COCIMHEHHH KalbIHs, PacTBOPSETCS C 00pa3oBaHUEM
tutanata Hatpus (Naz0-2TiOz- H20), Beimajmaromero 3areM B TBepAaylo a3y, MPOHCXOJUT
norepst menoun. Ckopocth o0OpazoBanusi(Na20-2TiO2: H20) Bechma Bennka, OCOOCHHO B
CPaBHCHHHM C pPACTBOPEHHUEM TPYIHO BCKPBIBAEMBIX OEMHUTA WM JHMACIIOpa, YTO MHPUBOIUT K
00pa30BaHUIO IJICHOK Ha 3€pHAX TIIMHO3EMOCOAEPIKAIUX COSNUHEHUH. [ CHYKEHHS TOTeph
IIEJIOYM ¥ TPEJOTBpaIleHHs 00pa30BaHUS IUICHOK O0ECHEeYMBAETCS MPHUCYTCTBUEM H3BECTH.
Bzaumoneticteue TiO2 ¢ Ca(OH)2 mpuBomut k oOpa3oBanuto CaTiOs (TuraHatacanbius),
KOTOPBIN BBIMAJAET B OCAJOK M HE 00pa3yeT IVIEHOK Ha MOBEPXHOCTH TIIMHO3EMOCOCPIKAIIUX
COEIMHEHUH, TI0 PeaKInu:

TiO2 + Ca(OH)2 = CaTiOs + H20



CkopocTh W moJHOTa B3aumojaeucTBUs 1102 €O IMIETOYbIO 3aBHCUT OT €ro
muHepanornieckoi popmer. Coaepikanue TiO2 B 6okcutax 1-3% M0O3TOMY MOTEpH LICTOYH H
00pa3zoBaHue MIEHOK HE3HAYUTEIIbHBI.

Coenunenusi xene3a. [IpucyrctByer B OokcuTax B (opme cyibGUAOB - HUPUTA
(FeS2),0KkCHIOB ¥ THIPOOKCHIOB.

FeS; mnpu BbllenaunBaHUK MEPEXOIUT B PACTBOP B BUJE Cyib(duIa HATpuUsi, CBA3BIBAS
3TUM HEKOTOpPOE KOJMYECTBO €IKOr0 HaTpa M CHIDKACTCS KayCTHYECKOEe OTHOIICHHE.
VYXyamaercss OTCTaMBaHUE KpacHOro mwiama. [IMpuT mnpu B3auMMOACHCTBUM CO IIEIOYbIO
o0pa3yeT coeTuHeHne THAPOKCUTHO(EeppaTa HATPHSL:

Naz[FeS2(OH)2]- H20

3arps3HAET THAPOOKCHU] ATFOMUHUS, a 3aTEM TJIMHO3EM JKEJIE30M.

Oxcuapl M TUIPOOKCUABI MHEPTHBI B IIEJIOYHBIX PAcTBOpax, B 3aBHUCHUMOCTH OT HX
MUHEPATOTHIECKON (DOPMBI M3MEHSETCSI OTCTAMBAHUE KPACHOTO IIIJIama.

B pesynpraTte BblmienaunBaHus OOKCUTOB MO croco0y baiiepa momydaercss pacTBop
MOHOQJIFOMUHATA HATPHs, 3arpsA3HEHHBI HEOOJIBIIMM KOJIMYECTBOM IIPUMECE- COeAMHEHUS
KpemHus, hocdopa, Xxpoma, BaHAAUS, TN, CEPbl 1 OPraHUYECKUMU BeliecTBaMu. OCHOBHYIO
Maccy TBEPJOT0 OCTaTKa- KPAaCHOTO IIJlJaMa COCTAaBISIET OKHUCH JKee3a M THUAPOATIOMOCUIMKAT
HaTpUAL.

Bausinue pa3anyHbiXx GaKkTOPOB HA BbileJa4YUBaHUE O0OKCHUTOB

VYcnoBus BelleNayuBaHus OOKCHTAa B aBTOKJIABaX BIMSIOT HA IOJHOTY H3BJICUYCHUS
TJIMHO3EMA, a TAaK)KE Ha CKOPOCTH Mepexo/ia IIIMHO3eMa B pacTBOpP. B Kaxa0M cirydyae HaXOAsaTCs
OTIBITHBIM ITyTEM.

HaubGonee BaxHbie ycioBus ((hakToppl) BIHSIONIHE HA CKOPOCTh U CTCIICHb
BBIIIIEIAYMBAHUS TJINHO3EMA!

MIPOJIOJKUTEIBHOCTD BhIIIETAYMBAHUS

KOHIIEHTpalus EI0YHOr0 pacTBopa

KayCTUYECKHUE OTHOIICHHUSI 0OOPOTHOTO W aTFOMHHATHOTO PACTBOPOB
JaBJeHue (TeMrepaTypa) BHYTpU aBTOKJIaBa.

TOHWHA TTOMOJIa

00aBKH U3BECTH

CKOPOCTbH MEPEMEIITUBAHUS TYJIIBITHI

NookrwnpE

TexH0J10rus BbIlEJIaUYNBaHUS

[Ipouecc BblenaunBanus OOKCUTOB B criocoOe baiiepa mpou3BOAUTCS B aBTOKJIABHBIX
Oarapesx. CoBpeMeHHas OaTapest — 3TO HENPEPHIBHO JEHCTBYIOIIAs YCTaHOBKA, COCTOUT M3
TPEX OCHOBHBIX I'PYIIIL:

— MOJOTPEBATENH;

- aBTOKJIaBBI;

- cenapaTopsl (caMOUCIIapUTeNn) Mapa.

B npousBoicTBE NCTIONIB3YIOTCS /1B THUIIa aBTOKJIABOB:

- C HarpEBOM OCTPBIM TapoM;

- [IyXUM HarpeBoM U MepeMelIiBaHUEM.

ABTOKJIaB € HarpeBOM OCTPBIM NapoM (puc. 2) mpelcTaBiIsieT coO0i KienaHblid WK
CBapHOM MMWIMHAP OOJIBIION MEXaHUYECKOH MPOYHOCTH, YCTAHOBJICHHBIH BEPTUKAIBHO.
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Pucynok 2 - ABTOKIIaB ¢ HArpeBOM IYJIBIIBI OCTPBIM MapOM:
1- nmnMHIpUYECKUH cocyxd; 2- yambl, 3- coiulo; 4- pasrpy3ouHas TpyOa; 5- 3arpy3ouHas TpyoOa; 6-
PEMOHTHBIH JIOK.

ABTOKJIaB HMMeeT chepuueckoe BepxHee M HIDKHee JHMIE. B BepxHeM [HUILE
pacIoyoKeHbl OTBEPCTHS Ul MOAaYl OOKCUTOBOM MyJbIbI, MAaHOMETP U MPEeAOXPaHUTEIbHbIN
KjanaH. Yepe3 BepxHee AHMIINE MPOIYIIEHAa BEepTHKaJbHAas TpyOa, HE NOXOJIsAIIas 1O HHU3a
aBTOKJIaBa, 4epe3 KOTOPYIO BBIJABIMBAIOT IIYJbIly B CIEAYIOIIMA aBTOKJIAB. Y TIPEIOIIMX
ABTOKJIABOB HMJKHEE JHMILE OKaHUYMBAaeTcs MaTpyOKoOM, yepe3 KOTOpBIM MoJaeTcs OCTphId map.
Hapyxnas dacte mnokpbsiTa Temousonsiuued. Jlns Oe3omacHoil paboThl aBTOKJaBa 3arac
MPOYHOCTH JJISl CTaJIM IPUHUMAETCS MPUMEPHO 7, A1 paboTsl ipu AaBieHun 20-50atm.

[IpeumymiecTBa JAHHOTO aBTOKJIABA- MPOCTOTA KOHCTPYKIIMH U OOCITY>KUBAHHUSL.

Henocrarku: Huskuit Tepmuueckuii KIIJ[ Gatapeit u3-3a AByX CTyNEHEW cemapamuu,
pa3baBieHHe MyIbIIbI KOHACHCATOM T'PEOIIETo Mmapa.



ABTOKJIaBbI € IUI[yXHM HArpeBOM H mNepeMemimBaHueM. [lo BHemHeMy BUIY 3TOT
aBTOKJAB (puc.3) mpencTaBisieT COOOH aBTOKJIAB C HArpeBOM OCTPHIM mapoM. OTiaudue B TOM,
YTO BHYTPH aBTOKJIAaBAa YCTaHABIMBAIOTCS HarpeBaTeibHBIC TPYObIl, B KOTOpbIE MOJAETCs Map.
Brienstromeecst mpu KOHJAEHCAIlMK Tapa TEIUIO 4Yepe3 CTEHKU TPYOKH IepemaeTcs IyJbIie.
Konpnencar u3 TpyOOK HENpEpHIBHO BHIBOAUTCS B cemaparop. s mepemMemvBaHus MyJIbITbI
BHYTPH aBTOKJIaBa YyCTaHABJIMBACTCS MEXaHMYecKas Melanka2. 3arpy3ka OCYILEeCTBISEeTCs
yepe3 INTylep3, YCTAaHOBJICHHBIM B BepxHed cdepudyeckoii dacTh. BeIrpy3ka myJbIbl
OCYILIECTBIISICTCS Yyepe3 MTylep4 yCTaHOBJICHHBINA B HIDKHEH IUIMHApUYEecKor yacTu. [lapoBoit
mTynepS YCTaHOBJIEH B BepxHed cdepudeckoir wyactu. Iltymep6 ans KoHueHcara
yCTaHABJIMBACTCS HUKHEH ChepruvecKoil yacTu aBTOKJIaBa.
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Pucynok 3 - ABTOKJIaB C IIIyXMM HarpeBOM IYJIbIIbl U IEPEMEIINBAHUEM:

1-narpeBaTtenbHble TPYOKHU; 2- MEXaHHWYECKas MeIIalKa; 3- 3arpy304HbIM MITylep MyJabbl; 4-
pa3rpy304HbIi IITYLEp MYJIbIbL; 5- MapOBOM IITYIEP; 6- MITYIEp KOHJAEH caTa

[IpoMbliIeHHBIE aBTOKJIaBbI ObIBAIOT PA3JINYHBIX Pa3MEPOB:
- pabounii 06bem  20-70M>

- BbICOTa Kopiyca 5,4-15,2m

- HapyHbIi quamertpl,6-3,0m

- TOJILIUHA CTeHKH 16-32MM

Ilooozpesamenu. 1llupoxoe NpUMEHEHHE MONYYHIM TpyOuaTbie (KOXKYXOTpPYOHBIE)
nojorpesatenu ¢ miasaromei ronoBkoi(Puc.4). CranbHoil kopmycl 3aKkpbIT CBEpXy U CHH3Y
KpBIIIKAaMHU2, My4OK TPYO 3aKperuieH BHYTPH KOXyxXa B TpyOHbIX pemierkax3. OpmHa pereTka
KECTKO CKpEeIlJIeHa ¢ KOXYXOM, Jpyras MOXeT CBOOOIHO MEepeMelaThCs, YTO MpeaynpekaaeT
nedopmaruio TpyOOK MpU HarpeBaHUW U obJerdaer paz0opKy U 4KCTKY ammapaTta. CBoOomaHOE
MPOCTPAHCTBO MEXKIY BEPXHEW TPYOHOU pPEIMIETKOW M KPBIIIKOW pa3/ielieHO TEperopoakoi4 Ha
JIBE€ 4acTH, O3TOMY IMyJjbIla JieJlaeT B MOJOTpeBaTelie /IBa XOJa- CHayaja OHa OMYCKaeTcs IO
TpyOKaM mojorpesareis, 3areM MoaHuMaercs. ['peromuil (cemapaTopHBI) map mojaeTcss B
MEXTPYOHOE NMPOCTPAHCTBO, I'/l€ KOHJIEHCHPYSCh, OTAAET TEIJIO IyJbIE Yepe3 CTEHKU TPYOOK.
TennooOMeHHHKH ¢ MOBEPXHOCTHIO HATpeBa 38M2 HMEIOT CJIeIyIOIIIE Pa3sMephl:
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- quameTp koxyxa 600mMm
- KOJIMYECTBO TPYOOK 56 quamerpom 32 MM | IJTUHOHN 6,9M
- ckopocTh TynbIsl 1,0-1,5m/cex
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Pucynok 4 - TpyOuatsrii mogorpeBatens: 1 - Kopiryc; 2- KPBIIIKA; 3- TpyOHBIE PemeTKH; 4-
Heperopoka

Cenapamoput (camoucnapumenu) (puc.5) NPUMEHSIOTCS B aBTOKJIABHBIX OaTapesix Bcex
TUIIOB JIJISl pEeUICHH IBYX 3a/1a4:

- CHIDKEHHE TeMIIepaTypbl MYJIbIBI 0 3HAYCHHUN HIKE TeMITepaTyphbl KUTICHHUS;

- OTJEJICHUS TTapa CaMOUCIIAPEHUS.

B Oarapesix ¢ aBTOKJIaBaMU ¢ HarpeBOM OCTPBHIM MapoM IMPeayCMaTPUBACTCS Cerapaiius
JIBYX CTYIICHEH.

Cenapartop nepBoii cTyneHu uMeeT GopMy U pa3mepsl aBTokiaBa. [lynpna oxnaxaaercs
no 180°C, a momydeHHBI map ¢ JaBIEHMEM 6aTM HCIONB3YeTcs B TEIIOOOMEHHHMKAX IS
HarpeBa MmyJIbIIbL.

Cemaparop BTOpO#l CTymeHH MO cBoell (opme MpeAcTaBiseT aBTOKIAB MEHBIIUX
pa3mepoB. Bo BTOpoMm camoncmapuTene mymbhna oxaaxaaerca o 105-108°C, a momyueHHbII
nap UCHOJIb3yeTcs JJIsl HarpeBa BOJIbI, MYIIEH Ha MPOMBIBKY IJIaMa.

Ha Bcex cemaparopax mocepenuHe UMIWHIAPUYECKOW YacTH MpHUBapeHa Tpyda, 1o
KOTOpOU moctynaet mynbna. [lynbna BelllyckaeTcs 4yepe3 HUKHEE JHMILE, a Tap MPOXOoAs Yepe3
OTOOMHYIO METAJNIMYECKYI0 CEeTKYy, OTOMpaeTcsi MO TapoIpOBOAY, IOJCOCIUHECHHOMY K
BepXHeMy JAHHUINY. B pe3ynbpTare peskoro cHikeHus naBienus (¢ 30atm mo 6atM) mynbiia B
CaMOMCIIapHUTEIIe BCKUTIAET C BEITECHEHUEM OOJIBIIIOTO KOJIMUECTBA Tapa.

11
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Pucynok 5 - Camoucnapurenb

OxkoHYATETPHOEC CHWKCHHE JIABJICHHWS AaBTOKJIABHON TYJIBIBI 1O aTMOC(HEPHOTO
OCYIIECTBIIsIeTCS B 0akoBOW ammaparype, TAe NyJbly pa30aBisIOT MPOMBIBHBIMH BOJIaMH,

OOKCHTOB MMPUMCHATIOTCS
cocrodamue U3  almapaTroB

MOJIYYCHHBIMHU OT IIPOMBIBKH KpACHOI'O IIJIaMa.
B IMPOMBIIIJICHHOCTHU JIA BBIIIICTIaYBaHU A

ABTOMATU3UPOBAHHBIC 6aTapeH

paboTaronux B nmocaeaoBarenbHo nenu (Puc.6):
-Hacoca /Ul HarHeTaHusi B CUCTEMY CbIpOH OOKCHUTOBOW MyJNbIbI, MMOCTYHAIOLIEH U3

HCIIPEPBIBHOT'O HeﬁCTBHH,

IapOBbIX MEJILHUIL,
- mojiorpeBaresneil O0OKCUTOBOH MyJbIIbI 2;

- Oatapeit COeIMHEHHBIX MOCIEI0BATEIHHO aBTOKJIABOB 1;
- CHCTEMBI CemaparopoB (HWcmapuTenel) s OTHAENEHUS TMapa OT BBIFPYKaeMoi

aBTOKJIAaBHOW MYJbIIbI3;
- MeIajiKa Jyuis MyJbIsl 4.

12
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Pucynok 6 - Cxema pacroyioxXeHus armnaparoB IpU HEMPEPHIBHOM BhIIIIEIaunBaHUN
OOKCHUTOB

BrimenaunBanre 0OOpOTHBIMU IIEJIOYHBIMU PACTBOPAMU JAMACIIOPO - OEMHTHBIX
OOKCHTOB B HENpPEpBIBHO jciicTByIomeil 6aTapee aBTOK1IaBoB BeayT mpu 205-225°C, uyro
COOTBETCTBYET AaBiieHHIO mapa 25-30atm. [lox »TM naBieHueM OOKCHTOBYIO MYJIbITY MOJAIOT B
YCTaHOBKY HacocaMmH. [lynbna cHadana MmocTymnaeT B MOAOIPEBATENH (JIBYXXO0/10BbIe TpyOUaThie
TETJI000MEHHHKH ), COSIMHEHHBIE TIOCIIE0BATEILHO B 0aTapero.

UroObl MNpeAoTBpaTUTh BBIJEICHHUE TUAPOATIOMOCUIMKATA HATpUs Ha TPEoLIUX
MOBEPXHOCTAX TEINIOOOMEHHHUKOB, IYJIbITY IPEIBAPUTENBHO BBIAEPKMBAIOT B MelIanKe Mmpu95-
100°C. JIns HarpeBa MyJIbIIbI B HArpeBaTeNlsX HCIOJNB3YeTCS CEMapaTOpHBIH map, TeMmepaTypa
napa 165°C (maBnenue 6aTm),uT0 TO3BONSET HarpeBaTh myibmy 10140-150°C, moporpesath
OyJbIly BBbIIE 3TOM TeMIepaTrypbl Helelecoo0pa3Ho, T.K Ha TPEOLUX IOBEPXHOCTIX
OTKJIA/IBIBAETCS OCAJOK aFOMOTUTAHOKAJIBIIMEBBIX COECIUHEHUH, coiepxammx Takxke Fe20s.
OKOHUaTeNbHBIM HarpeB MyJbIbl A0 TEMIEPATYpbl BBILIEIAYUBAHUSA, MPOUCXOAUT OCTPHIM
napom, Io/IaBaeMbIM B TIEPBBIC JBA aBTOKJIaBa OaTapeu, mon AasieHueM 25-30atm. Tpebyemoe
npeObIBaHKe MYJbIIbI B aBTOKJIaBaX JJIi MAaKCUMaJIbHOTO M3BJICUYEHUS TJIMHO3EMA COCTABIISET 2-
2,54, 00byHO 95T0 10 aBTOKJIABOB, JBa TIEPBBIX SIBISIOTCS «TPEIOIIUMU», OCTAIbHbBIC
«peaknoHHBIMIY. 1o Mepe mepemeleHus My abIibl 0 aBTOKJIaBaM TeMIleparypa mnajaaeT Ha 15-
20°C. M3 mociemHero aBTOKJIABAa MO PasTPy30UHOM TpyOe BBITECHAETCA B CAMOMCIIAPHTENb
(cemapaTop mapa).

B Tabnuue Huke NpUBEACH MPUMEPHBIM COCTaB M CBOIMCTBa GOKCUTOBOM MyJNBIBI 10 U
MIOCJIE BBILIEIAYNBAHUS.
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Tabnuna

Myabna, Hyabna,

CaoiicTBa H cocTaB NOCTYNAKIIAS B | BBIXOJsIIAs U3

ABTOKJIABHYIO 0aTapero camMoucnapHTeJs
[InoTHOCTSH, I/cM® 1,62 1,55
OtHomIeHNE X:T 31 9:1
Olk11e109HOr0 pacTBOpa 3,7-38 o
Ol ATIOMHHATHOTO PacTBOpPa T 1,7-1.8
NazO,11e109H0ro pacTBopa, I/ 300-310 —
Al;O3 meno4Horo pacteopa, /1 110-130 —
Na2O,alTroMHHAaTHOTO PAcTBOpa, I/1 — 190-200
Al;O3 aroMuHaTHOTO pacTBOpa, I/ — 160-170

W3Bneuenue rivHo3emMa u3 OOKCHUTA MPH BBILIETAYMBAHUM COCTaBIsIET 0KoJo 85%, mpu
3TOM, YeM MeHee OOKCUT 3arpsi3HeH KpeMHe3eMoM (0osbllle ero KpeMHHEBBI MOIYJb), TEM
BBIIIE U3BJIEYEHUE U HAOOOPOT.

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

bopmyre:

Q=(n-VN)-y-n

Q — MpOM3BOAUTENBHOCTD, T/4ac

N — YUCII0 aBTOKJIABOB B OaTtapee, T

V —pabouniioObeM KaxI0T0 aBTOKJIaBa, M

t — BpeMsnpuObIBaHUS IyJIbITBI B aBTOKJIABAX, 4ac

¥ — IIIOTHOCTH TyIbIIBI 3arPY’KAaeMOii B IEPBhIi aBTOKJIAB, T/CM®

N — K03 uLMEeHT UCTONB30BaHU aBTOKJIABHOW Oarapeil (OTHOILEHHE YMciaa pabodux
YacoB B TOJy K OOIIIEMY YHCITYy YaCOB B TOJTY)

3

Pa36aB/ienne aBTOKJIABHOM MyJbllbl 1 OTACJICHUE AJTIOMUHATHOI'O pacTBopa oT
KpacHOro mJjaama

ABTOKJIaBHYIO TIYJIBITY, pasrpyXaemyro H3 CaMOWCIAPUTENS, HAMpaBIIAIOT Ha
paszbaBiieHue.
llenp »TOW omepamuu — CHIDKEHHE KOHIIGHTpAIlMM aQJIIOMHHATHOTO pacTBopa U

yBenmuenue otHomenus K : T B mynbne. [IpousBomurcs 3To ¢ nenblo:
- obecrieunTh B JaJbHEHIIEM 3 PEKTUBHOCTh TpoIecca  Pa3IOKEHHS
(BBIKpYYHMBaHUS) ATFIOMHHATHOTO PACTBOPA C BHIACICHHEM THIPOOKHUCH aTFOMUHHUSE
- Oostee TI1y00KO 00ECKPEMHUTD aTIOMUHATHBIN pacTBOP;
- 001eTYUTh OTCTaMBaHue (CTYIIEHUE) KPACHOTO IIIJIaMa;
- YMEHBIIUTh HM3HOC (UIBTPOBAIBHBIX TOJIOTEH IO BIUSHHUEM ATIOMHHATHOTO
pacTBOpa BO BPEMsI €r0 OCBETIICHUSI.
[Mporecc 0OecKkpeMHNUBAHKS ATFOMUHATHOTO PAacTBOpA MPOTEKACT MPHU BBIIIETAYHMBAHIH,
pa30aBiieHHH aBTOKJIABHOM ITYJIBITBI M CTYHIEHUH KPACHOTO IIIaMa.
[Tocne BblenaunBaHus B aBTOKIaBe KpemHeBoe orHomreHue (f= Al0s / SiOgz)
AIIOMHHATHOTO pacTBopa coctasisiet ~180. [Ipu pa3baBieHHN aBTOKIaBHOM ITYJIBIIBI KPEMHEBOE
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OoTHomIeHHE moBbImaercs 10 < 300. DTO MPOUCXOAUT B CHIIY TOTrO, YTO C IOHM)KEHUEM
KOHIIEHTPAIlUU aJFOMUHATHOTO PacTBOpa, pPacTBOPUMOCTh B HEM aJTIOMOCHIIMKATa HATPUS
(Na20 - Al20s3 - 2 SiO2) ymeHbIiaercs.

Ha mpaktuke mocie BbIIETauMBaHUs OOKCHTOB TOTy4YaeTCsl aJlOMHUHATHBIA PacTBOp C
coaepkanueM 10 200-250r/n Al203 u ¢ HU3KMM KpeMHUEBBIM oTHOLIeHUeM. [Tpu pa3bdaBieHun
TaKUX AITIOMHUHATHBIX PACTBOPOB IPOHMCXOIUT TEPECHINICHUE MX aITFOMOCHIKATOM HATpHs,
M30BITOK KOTOPOTO (ITPOTUB PABHOBECHOT'0) BHINIAAACT B TBEPAYIO (pa3y (KpacHBIH mIam).

[Ipu pa30aBieHUU aTOMHUHATHOTO PACTBOpA IMOHMIKACTCS €r0 BS3KOCTh, 00Jerdaercs
ocefanue dactuil nuiama. CKOpOCTh OCEeIaHMs TBEP/BIX YACTHI[ MOYKHO BBIPA3UTh YPaBHECHHEM
Crokca:

Wo=1/18 - d? - (y1-72) - 1/pn

W0 — ckopocTh oceJaHus YaCTHUIIbI, M/CEK
d — ntnameTp YacCTHUIIBI, M

Y1- IOTHOCTB YAaCTHIIBI, KI/M°

Y2- TIOTHOCTb CPEJIbI, KI/M°

1t — K0d)PHUIMEHT BA3KOCTH CPEIBI, KI'*C/M?

W3 ypaBHEeHUS BHIHO, NMpH pa30aBICHUU MYyJAbIBI OyIET YCKOPSTHCA OTCTAaMBAaHHE
YaCTHIl KPACHOTO [IIaMa: BCJICACTBUE CHIDKCHUS BSI3KOCTH aTFOMUHATHOTO pacTBopa ([ ) U u3-3a
YMEHBIICHUS €T0 IIOTHOCTH.

ABTOKJIaBHYIO MyJbIly pPa30aBIsIOT B 4YaHax C MeEIIAJKaMM, KyAa HaIllpaBisioT
IPOMBIBHBIE BOJIbI OT MPOMBIBKM KpacHOro muiama. O0beM MynbIibl yBEIUYUBAETCS B JBa pasa,
IUIOTHOCTD Pa30aBIIEHHOM MyNIbTHI 1,28r/em® , K:T=19,5 : 1.

Otnenenue alfOMUHATHOTO PacTBOPA OT KPACHOTO LIJIaMa M MPOMBIBKY KpacHOIoO Huiama
IPOBOJAT B CHCTEME JICHCTBYIOIIUX CTYCTUTENEeH (IpoMBbIBaTeNei), TPUMEHSIOT OJHOKaMEepHBIE
(omHO sipycHBIE) pHUC. 7 1 MHOTOKaMepHbIe (MHOTOSIPYCHbBIE) CTYCTUTEIH.

[Ipu crymenun KpacHoro miama rnojiAep >KUBaeTCs PeKUM:

- Temneparypa myisist 90-100°C;
- co/iep KaHME TBEP/bIX YACTHIL B CIIMBE (aJTIOMUHATHBIA pacTBOp) He Oonee 1r/n
- orHomrenre X : T B murame 3,5 : 1.

[TponomxkuTensHOe BpeMs Ul OTIENeHHs] KpaCHOIO IulaMa MPOMBIBKM HPUMEHSIIUCH
MHOrosipycHble (3-X ¥ 5-TH) CrycTUTeNnH, NapajuieabHoro aeicrBusa. CUUTaIoCh,4To IO
CPaBHEHHIO C OJTHOSPYCHBIMU OHU UMEIOT MPEUMYIIECTBa:

- YMEHBIIIAETCS PACXO]I )KeJle3a Ha COOPYKEHHUS;

- COKpaIlaeTcs MIoMa b OTAEIECHUS CTYIIEHHUS U TPOMBIBKH.
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Pucynok 7 - OmHOSIpYCHBIN CTyCTUTENb € LIEHTPAIbHBIM IPUBOJOM:
1 - Mmexanu3M BpalieHus; 2- rpabiIuHbl; 3- 3arpy304HbINA CTakaH; 4- Baj; 5- NUTAIOMIKE TPYOBI.

MHOroNeTHHE HUCTBITAHUS TI0Ka3ajd, YTO B OJHOSPYCHBIX CTYCTHTEISX OOJBIIOrO
nuamerpa  (Oosee30M) MO CpaBHEHUIO C MHOTOSIPYCHBIMU JIOCTHraercsi Oojiee IiIyOokoe
YIJIOTHEHHE IIaMa M TOCIEyrollast JIydilias OTMbIBKA, OHM OoJjiee MPOCTHI U YAOOHBI B
00CTyKUBaHUU.

Jlnist yCKOpeHMs CTYLIEHHs] KpaCHOTO LlamMa B IyJIbITy JA00aBISAIOT KOAryJsHT (Kpaxmall,
p)kaHask MyKa), HPUCYTCTBHE KOAryJsHTa YCKOpSeT OCaXJeHHe IIaMa W YMEHbIIaeTcs
CoJIepKaHNe TBEPJBIX YaCTHIl B CIIMBE. D(P(PEKTUBHBIM CPEICTBOM JUISI YCKOPEHUST OCAXKICHUS
KpacHOTO NUlaMa TpU €ro CryOIeHWH SBISIIOTCS CHHTETHYECKHE BBICOKOIIOJIMMEPHBIC
(IIOKYIISHTHI — cenapaH U MOJHAKPHIaMHU]L.

KoarymsuTsl 1 QIOKYISHTH HAPYIIAIOT YCTOWYMBOCTH B3BECH YACTHUI] KPACHOTO IITaMa
B &JIIOMMHATHOM PacTBODE.

KoarynsHTbl BCIIEACTBUU CHSATHS C YaCTULl OJHOMMEHHOTO (IIOJIOKHUTEIHHOI0) 3apsja,
YTO CIIOCOOCTBYET UX CIUIMAHHUIO U 00Pa30BaHUIO KPYITHBIX JIETKO OTCTaMBAIOLIUX XJIOMBEB.

@OnoKyIAHTEl aACcOpPOUpPYSICh Ha MOBEPXHOCTH TBEPJBIX HYACTHIl CO3AIOT YCIOBHS JUIS
BO3HMKHOBEHUS CHUJI CLEIUICHUS MEX/1y YaCTULIaMHU U 00pa30BaHus 0oJiee KPYIMHBIX YACTHIL.
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B psne cinyuaeB yckopseT OTCTaMBaHUE KpacHOrO IUIamMa OOXHUI OOKCUTOB WIIH
BBIIIEJIAYMBAHUE TIPY TOBBIIMICHHON TeMIleparype (IaBI€HUH), OCOOEHHO i OOKCHTOB B
KOTOPBIX OKHCh JKeJe3a HaxOOUTCS B TUAPATHBIX (opMax M KOTOpPBIE HPU  BBICOKHX
TEMIIepaTypax 00>KHUTa WM BBIIIEIAYUBAHUS MIEPEXOAT B OE3BOHYIO, JIETKO OTCTAUBAIOILYIOCS
dbopMy okucH xenesa- rematut o= Fe20s3 .

AJIOMMHATHBIN PacTBOp, CIMBAIOIIUICS W3 CTyCTUTENeH, (QUIBTPYIOT A yJaJleHUs
YBJIEYEHHBIX YaCTHI] KPacHOI0 HulamMa Ha (UiIbTp-Tpeccax, Mocie Yero OCBETICHHBIH pacTBOp
HaMpaB/IAl0OT Ha pas3noxeHue. OCBETIIEHHBIH aJIOMHHATHBIA pacTBOp HMEET Cleayroline
XapaKTePUCTHKU:

- ok =1,5-1,7

- 120- 150r/n Al203

- KpemHeBoe oTHoIeHue He Hrke 250-300.

[Il;raM, BBITpYaeMbIi U3 KOHYCOB CT'YCTUTEJIEH, IIPOMBIBAIOT BOJOM B CEpUU KACKaIHO
PAacIOI0KEHHbBIX npombiBaTtenei. JlJis  NPOMBIBKM — HCIIOJIB3YKOTCS  OJHOSAPYCHBIE U
MHOTOsIpyCHbI€ amnmaparsl(crycrurenu). W3 mocnenHero mnpomsiBateis LHulaM (GUIbTpyeTcs,
OoT(UIABTPOBAHHBIA HUIAM HAET B OTBajd. IIpombIBHBIE BOABI M3 MEPBOTO IPOMbBIBATENSA
HOCTYNAIOT B COOPHUK U CITy>KaT I pa30aBieHNs aBTOKJIABHON IYJIbIIbI.

[Ipu npomsiBke kpacHoro nuiama otHomeHue XK : T cocrasuser 3,7 : 1, onepanuio BeayT
pu95°C.

Cpennuii BpIXOJ KpacHOro nurama coctasisier 0,54t ma 1T O6okcura, morepu Na20 B
nutame 22Kr/T OOKCHTA.

Pa3noxeHue aTIOMHHATHOI0 PACTBOPA BHIKPYYHBAHUEM(1€KOMIIO3ULIMS)

OcBetnennblii  amomuHaTHbIE — pactBop  (NaAl(OH)s)  umeer  caemyrorue
XapaKTEPUCTHKH:

-ox=1,5-1,7;

- Al203120-150r/a1;

- KpeMmHeBoe oTHouieHue He Huxe 250-300;

- TeMIIepaTypa pactBopa nopsuka 50-60°C.

[ToaBepraroT pasioXKEHUIO C BBIACJICHHEM B OCAJ0K KPHCTAUIMYECKOW THUAPOOKHCH
amOMHUHKA. JIJI1 9TOTO  PacTBOP JUIMTEIBHOE BPEMS IEPEMENIMBAIOT C 3apaHee BBEICHHOM
3aTPaBKOW CBEKCOCAKJAECHHON T'MIPOOKHCH AalIOMHHHUSA. Takoe pas3loKeHHE Ha3bIBAIOT
BBIKPYYHBAHUEM HJIH JEKOMITO3UIIHEN.

Pa3znojxeHre aTfOMUHATHOTO PAaCTBOPA BBI3BIBACTCS 3aTPABKOM M CBOJUTCS B OCHOBHOM K
POCTY KPHCTAJUIOB 3aTPABOYHOM T'MIPOOKHCH altoMuHHs. Hapsiiy ¢ 5THM 00pa3yercsi HOBBIE
ICHTPbl KPUCTAJUTU3AIMH, HCTOYHMKAMH KOTOPBIX CIyXaT pacTyllhe KPUCTAJIBI CaMoi
3aTpaBKH, OT KOTOPBIX MPHU IEPEMEIIUBAHNN C ATFOMHUHATHBIM PACTBOPOM OTHEISIOTCS MEIKHE
YJaCTHIIbI, KOTOPBIC B CBOIO OYEPE/Ib TAKXKE PACTYT B CPEJie ATFOMHUHATHOTO PacTBOPA.

CxeMaTHYeCKH Pa3JIoKEHHE aTFOMHMHATHOTO PACTBOPA MOKHO BBIPA3HUTh PEAKIINEH:

NaAl(OH)s + nAI(OH)s <> (n +1) AI(OH)s + Na OH

JInsi mMpoTeKaHWsl peakiuu ClieBa Ha MPaBO, COCTaB pa3liaraeMoro pacTBOpa JOJKECH
HaXOJUThCS B JTeBoit obmactn cuctemsl Al203 - Na2O — H20 mipu 30°C.
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OcHOBHbBIE TOKA3aTe/IH BHIKPYYHBAHMSI:

Brixoa riamHo3emMa npu pasiioKeHUU aTIOMUHATHOTO PacTBOpPA HA3BIBAETCS MPOIEHTHOE
OTHONICHHE TIJIMHO3€Ma BBIICTUBIIETOCS B OCAJOK, K TIJIMHO3EMY, COJAEpKalleMycs B
pasyiaraeMoM aJTIOMHHATHOM pacTBope. MOKHO pacCUUTaTh CIIOCOOAMM:

1. [To n3MeHeHnI0 KOHIEHTpaLMil pacTBOpa

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

Nr — BBIXOJ [VINHO3eMa, %o
C1 — KOHIIEHTpaNus TIIMHO3eMa B HCXOAHOM aJTIOMHHATHOM PacTBOpE, I/1T
C2- KOHLIEHTpaIMs [NIMHO3EMa B IIEJI0YHOM PacTBOPE MOCIE Pa3JIoKEHUs, I/11

2. ITo n3meHennIo KayCTHYE€CKOI'O OTHOIICHUA

e = (1- a1/ 02) *100%
01 — KayCTHYCCKOC OTHOICHUC UCXOJHOTI'O A IFOMHUHATHOI'O pacTBOpa
a2— KayCTUYCCKOC OTHOHICHUC MICJIOYHOI'O paCTBOPA MOCJIC BBIKPYYHBAHUA

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

IpaHyJIOMETPUUYECKUN COCTaB KOHEYHOIO MPOJyKTa- TiMHOo3ema. IIpeoGnanaromas (Gpakius
(>70-80%) --50+100MKM™.

Y e/lbHas NPOU3BOANTEILHOCTD AeKoMIo3epa uin cbem Al203 ¢ 1m3

Q=24 C1* nr)/ t=[24- C1* (02- 01)]: (02* t)
I'me Q — ynembHas NPOW3BOAMTENBHOCTH aekommosepa mmu cbem AlOz ¢ 1m® |
KI/M®CyTKH
1r — BBIXOJI IJIMHO3EMA TIPH BBIKPYYHUBaHUU, %o
{ — IpOIOIKUTENBHOCTD BBIKPYUHUBAHUS, U
Ha mporniecc BBIKpYyYHBAHUS BIUSAIOT P (PAKTOPOB, KOTOPHIC JOJDKHBI COYCTATHCS TAKHM
o0pa3oM, 4YTOOBI BBIXOJ TJIMHO3¢Ma OBUI BO3MOXXHO 0oOJiee BBICOKUM TMPU MHHHMAaJIbHOH
MPOJIOJDKUTEILHOCTH  BBIKPYYHBAHHUS, BBICOKOC KayeCTBO TOJY4aeMOro THApaTa, HAMIyYIleM
WCIIOJIb30BaHHH alapaTyphl.
@aKTOpbI, OKA3bIBAIOIINE BIUSIHUE HA BHIKPYUYHBAHUE ATFOMUHATHBIX PACTBOPOB:
- KayCTUYECKUE OTHOIICHHS MCXOJHOTO M KOHEYHOTO alFOMMHATHOTO pacTBOpa (0=
NazOx./ Al203);
- KOHLICHTpALMsl aJrOMUHATHOI'O pacTBOPA;
- TEMIIEPATYPHBIE PEKUM MPOIECCA;
- KOJIMYECTBO U KAYECTBO 3aTPaBKU;
- XapakTep NepeMelIBaHus;
- HAJIMYME IPUMECEN B aTFOMUHATHOM pPacTBOpE.

Baunsinne kaycTH4ecKOro OTHOIICHHUS

KaycTudyeckoe OTHOIICHHE AaJFOMUHATHOTO pPAacTBOpa(0i1)BIMSACT HA BCE IMOKAa3aTelu
nporecca. CHIDKEHUE 01 BENIETK:

- YBEJIMUEHUIO CKOPOCTH BBIKPYUHBAHUS;

- YBEJIMYEHUIO BBIXOAY TIJIMHO3EMA;
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- YBEJIMYEHUIO MMPOU3BOUTEIHHOCTH JIEKOMIIO3EPOB;

- YBEJIMUEHUIO MEJKUX (PpakLuii THIPOOKCUIA.

[TosToMy cHMKEHHME O1 JUIsl YCKOPEHUsI DAa3loKeHUs 0€3 yMEHBIIEHHUS KPYIMHOCTH
rujipaTa He0OX0AUMO MPOU3BOAUTH C TOBBIIIIEHHUEM TEMIIEPATYPHI.

Ha npakTuke kaycTH4eckoe OTHOIICHHE MCXOIHBIX AIFOMUHATHBIX PACTBOPOB JIepkKaT B
npeaenax 1,6-1,8. u 3a BpeMsi pa3IoKEHUsT AIFOMUHATHOTO pacTBOpa MoBbImaercs 10 3,8-3,9,
JanbHEHIIIee MOBBIIEHUE (12 BEJIETK:

-CHIKEHUIO ITPOU3BOIUTENILHOCTHIMKOMITIO3€Pa;

- YBEJIMYEHUIO MPOJIOHKUTEIIBHOCTH BHIKPYUUBAHUS;

- YBEJHMUYEHHUIO YHCJIa MEJNKUX (Ppakuuil B CBS3M C YBEIMUYEHUEM MPOAOKUTEIHHOCTH
JIEKOMITO3HIIIH.

Biusinne KOHUEHTpaUMH pacTBopa

Jist OHOTO W TOTO K€ 3HAYeHUs  Ox  HCXOJHOIO aJIOMHHATHOTO pacTBOpa
konueHtpanus Al203 B pacTBope IeiicTBYeT B IBYX HaIPaBICHHSIX.

C onpHoit cTopoHbl, mOBbImeHHEe KOHIeHTparuu Al2O3 B pacTBope yBEeIUYHMBACT
yIETbHYIO POU3BOJAUTEIHHOCTh AEKOMIIO3€pa.

C npyroil CHMKAeTCS CKOPOCTh M BBIXOJ TJIMHO3EMA, IMOCKOJBKY CHUKAETCSl CTENEHb
MIEPECHIIICHNUS.

JInst  KaXIOro KayCTHYECKOTO OTHOIIEHUS MCXOJHOTO aFOMHUHATHOTO pacTBOpa
CYIIECTBYET ONTUMaJIbHAS KOHIICHTPAIUs Al203 (mam Na20), T. e. obecneuuBaromas
HauOOJIBIIMK BBIXOJ TUIPOOKHCH AITIOMUHHUSA TPU PaA3JIOKEHUU ATOMHUHATHOTO pactBopa. Ha
MPaKTUKE JUIS BBIKPYYHMBAHMSI CUMTACTCS ATIOMUHATHBIA pacTBop, conepskamuii 120-125r/n
Al203npuox= 1,7-1,8 ©CX0IHOTO aIFOMHUHATHOTO PacTBOPA.

Biusinue Temnepatypbl

TemnepaTypHbIil peXUM JEKOMITO3UIIMH TP HEU3MEHHOM KayCTUYECKOM OTHOIICHHH U
KOHIIEHTpAallMu  TJIMHO3€Ma,  BJIMSIET  HAa  CKOPOCTb  BBIKPYYHMBAHHS,  YICIbHON
MPOU3BOJUTEIHLHOCTA JIEKOMIIO3€pa W KadecTBO Tmosydaemoro rtuiapata. C MOHHWKEHUEM
TEMIIEpaTypbl YBEIMYUBAECTCS CTENEHb IMEPECHIIICHHUS] ATIOMUHATHOTO PacTBOPa TUAPOKCHUAOM
ATIOMUHHUS. DTO IPUBOIUT K:

- YBEJIMYEHUIO CKOPOCTH PA3JIOKEHUS aTFOMUHATHOT'O PAaCTBOPA;

-YBEJIMUYEHUIO YIECIbHOU MPOU3BOIUTEIHLHOCTH JIEKOMIIO3EPOB;

- YMEHBILIEHUIO Pa3MEPOB YACTHUI MTOIYyYaeMOr0 THIPOKCUIA.

DTO CBSI3aHHO C TEM, 4YTO YBEJIMYMBAIOMIASCS CTENEHb TIEPECHIIICHUSI pacTBOpa
THUAPOKCUIOM MOBBIIIAET BBIXOJ] TTTHHO3EMA, YBEIMUUBACTCSI CKOPOCTh 00Pa30BaHUS 3apO/IbIIIeH
U YMEHBIIAET CKOPOCTh HX pocTa. MakcumallbHasi CKOPOCTh W TJIyOMHA paslioKeHUs
nocturaercas npu 30°C. DTo mMONOXKeHME CHpaBeTMBO JUIS PAa3THYHBIX KayCTHUECKHX
OTHOUIEHHUM.

IIpu moBsImIeHny TemmepaTypsl Bire 30°C cKOpoCTh U ITyOMHA BEIKPYYHMBAHMS TIa/Ia€T,
ATO CBSI3aHHO C TIOHM)KEHHEM CTETICHH TMEPECHIIICHUsT pacTBOpa.

Ipu oxmaxaenun pactBopa Hmwke 30°C TamgeHWe CKOpOCTH 0OyCIaBIMBAETCS
YBEITUYCHUEM BSA3KOCTH.

[Ipy cunabHOM NOHMXKEHHHM TEMIIEPATyphl MOBBIMIAETCA IUCIEPCHOCTh OCAXKIAEMOM
TUAPOOKUCH ATFOMUHHUSI BCIEACTBHE 3aMEIJIEHHOTO POCTa KPUCTAIUIOB 3aTPABKH M3-3a BBHICOKOM
CKOPOCTH Pa3JIOKEHHUS, TAKYIO0 THAPOOKHUCH TPYIHO (QUIBTPOBATh, HanboJee TOHKOAUCIIEPCHBIN
TUJIPOKCH]T BBIMAAACT MPHU 30°C.

Ha npakTuke NpUMEHSIOT MOJUTEPMHUUYECKUN PEXUM PA3JI0KEHUS aAITIOMHUHATHOTO
pacTBopa, HaumHas ¢ TemrepaTypsl Boimre 40°C, MOCTENeHHO OXJIak/ask PacTBOP MO MEpPE ero
paznoxenus. [lpu mNONUTEPMUYECKOM PEXKUME paA3JIOKEHUH, B TEUEHUE BCErO0 BPEMEHHU
MOJJIEP’KUBAETCSl MOCTOSIHHOE MEPECHIIIEHNEe, PacTBOp paszjiaraercss MeAJieHHee cHaydajga u
OBICTpee B KOHIIE, UTO MO3BOJISIET BBIPABHUBATH IPaHYIOMETPUUYECKUI COCTaB THIPOKCHUIA.
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CHmKeHue HayaJbHOM M KOHEYHOW TEMIIEpaTypbl BBIKPYUYHMBAHUS CHUXKAET KPYIMHOCTH
MOJIy4aeMOro THIPOKCU/IA, IOBBIIIEHHE - MOBBIMIAET KPYNMHOCTh. OCOOEHHO CHIIBHO BIMSET Ha
KPYIIHOCTb M3MEHEHHME HAYaJbHOM TEMIIEpaTyphbl IPOLECCa BBIKPYYMBAaHHUA. YBEIWYEHUE
HAYaJIbHOM TEMIIEPATyphl MPOLECCa HUCHOJB3YETCS I IMOJYyYEHUS « MECYaHbIX» TNIMHO3EMOB
IIPU JOCTATOYHO BBICOKOM BBIXOJE ITIMHO3EMA.

Biausinne Kou4ecTBa 3aTPpaBKHU

CBexxeocakJieHHasl TMAPOOKHCHh AJTIOMUHMS IIPH BBIKPYUYMBAHUU SIBISIETCA LEHTPaMuU
KpUCTANIM3allMM B Macce aJIOMHHATHOTO pacTBOpPa, CIOCOOCTBYIOIIMX — Pa3lI0KEHUIO
QJIIOMHUHATHOrO pactBopa. Ilpm 3TOM, B Ipolecce pa3ioKEeHHs QIIOMHUHATHOIO pacTBoOpa
KPHUCTAJIJIBI 3aTPABKU YKPYIIHSIIOTCS.

KonnyecTBo 3aTpaBkM B alIOMHMHATHOM pacTBOpE, MOCTYHAIOIEM Ha BHIKPYYHMBAaHUE,
XapaKTepU3yIOT TaK Ha3bIBAEMbIM 3aTPABOUYHBIM OTHOLLIEHUEM (YUCIIOM).

Y = Al2O3 3ar. /AIZO3AJI.paCT.;

Y- 3aTpaBO4YHOE OTHOILIEHUEM (YHUCIIO);

Al203 3ar.- coziepikanie TIIMHO3EMa B 3aTPaBKe, 110 Macce;

Al2O3Ax.pact - COZICpIKaHNE TIIMHO3EMA B ATFOMHUHATHOM PacTBOpPE, 10 Macce.

Ha mnpaktuke mNOJICPKUBAIOT 3aTPaBOYHOE OTHOIICHHWE HE HWXKE CIWHHMIBI, Ha
pa3IUYHBIX 3aBOJIaX 3aTPaBOYHOE OTHOIIEHHE KoJebeTes ot 2,0 1o 4,5.

VYBen4yeHne 3aTPaBOYHOrO OTHOIMICHHSI CITIOCOOCTBYET:

- YBEIUYCHHIO CKOPOCTH Pa3JIOKEHHsI, T.€. YBEJIMUYCHUIO BBIXOJa IIMHO3EMa, OCOOCHHO
nposiBisiercs mpu Maibix 3HadeHusnx Y (0,05-0,5);

- CIOCOOCTBYET YKPYIHEHHIO KPHCTAUIOB THAPOKCHAA ATIOMHHHS, MPU MAaJbIX
3HAYCHUSAX 3aTPABOYHOTO OTHOIICHHS YBEIUYHMBACTCS KOJHYECTBO  TOHKOAMCIIEPCHOTO
THIPOKCH/IA ATFOMUHHS.

BiinsiHue KavecTBa 3aTPaBKH

KauecTBo 3aTpaBKH ONpeneNsseTcs yaeIbHOW MOBEPXHOCTHIO THIPOKCHIA, 3aBUCSIICH OT
€ro KpyIMHOCTH U (POPMBI YaCTHII.

MenkoaucrnepcHasi THAPOOKUCH ATIOMUHHSI B 3aTPaBKE YBEJIMUYMBACT YHUCIO ILIEHTPOB
KpHUCTALTU3AIHH(YICIbHYIO TOBEPXHOCTH ), MPOLIECC BHIKPYIUBAHUS YCKOPSETCS.

AKTUBHOCTh 3aTpaBKU MEHSIETCS IO BPEMEHHW, HauOOJbIIEeH aKTUBHOCTHIO 00JaJaeT
CBE)KEIIPUTOTOBIICHHAsT TOHKOJMCIEpCHas 3arpaBka. OJHAKO CIIMIIKOM MeEJIKas W aKTHBHas
THJIPOOKHUCH B 3aTPaBKe, YBEIUUYECHUE CKOPOCTH BBIKPYYHMBAHUS M BBIXOJA TNIMHO3EMa MPUBOIUT
K YXYIIIEHUIO TPaHYJIOMETPHUYECKOTO COCTaBa, YBEIMYMBACTCS KOJMYECTBO TOHKHX KJIACCOB
THJIPOKCHUIA.

BiinsiHue nepeMemBaHus

[lepememmBanue TpH JCKOMITO3UIIMA 3aMETHO HMHTEHCH(DHUIMpYET Tmporecc |
CIOCOOCTBYET paBHOMEPHOMY POCTY KPHUCTAIUIOB THAPOOKHCH ATFOMUHHMS.

[lepememmBanue cnocoOCTBYeET:

- MojJepKaHuEe 3aTPaBKH BO B3BCIICHHOM COCTOSHHM, OOeClieyrBas TakKuM 00pa3om
HaAMOOJIBIIIYIO TIOBEPXHOCTh COMPUKOCHOBEHHS €€ C AIFOMUHATHBIM PACTBOPOM;

- BBIPAaBHUBAHHIO KOHIICHTPAIIMK aIFOMHHATHOTO PacTBOpPa M0 BCEMY 00BbEMY.

[lepememmBanue  ycKOpsieT pa3jioKEHHE aJlFOMHHATHOrO pactBopa. CKOpOCTh
pa3IoKEHUsT AIFOMUHATHOTO PAacTBOPa BO3PACTAET C YBEJIHUYECHHUEM CKOPOCTH TEPEMEITHBAHMUS,
3a CYET MEXaHWYECKOTO U3MENIbUCHHS KPUCTAJUIOB 3aTPABOYHOU THIPOOKUCH U, CIICOBATEIIBLHO,
yBEIUYEHHUsT ¢ MOBEpXHOCTH. OIHAKO, MPH CHIBHOM MEPEH3MEIbYCHUH YACTHI[ THIPOOKHCH
QIIOMUHUSL YXYIIIAeTCS €€ OTCTauBaHWE W TmocieAyromas ¢uibrtpanus. [lepeMerinBanue
JIOJKHO OBITH ONTHMAJIBHBIM.

Biusinue npumeceit B pacTeope
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OCHOBHBIMU MIPUMECSIMH, IPUCYTCTBYIOIIMMHU B AIFOMHUHATHOM PAcTBOPE, MOCTYMHBILICM
Ha BBIKpYy4YHBaHHE, SABISIIOTCSA SiO2 M OpraHMYecKue COeTMHCHHSI.

Hamuuue SiO2 B alfOMHHATHOM PAacTBOpPE B OIPE/ICIICHHBIX KOJIMYECTBAX BIHSCT Ha
YHUCTOTY THAPOOKUCH M CHHYKAET CKOPOCTh Pa3JioKCHHE alFOMHHATHOTO pactBopa. KpemueBoe
otHourenue (B= Al203/ SiO2) antoMHHATHBIX PaCTBOPOB MOCTYIAIOUIMX HA BBIKPYYHUBAHHE, JIJIS
HOJTyYCHHUSI THAPOOKHCH ATFOMUHUSI HY)KHOTO Ka4ecTBa, JOJKHO ObITh B mipeaerax 250-300.

[pucyrcTByromme B OOKCHTaX TyMHTOBBIC BEIECTBA, PACTBOPSSCH B MICTOYHBIX
pacTBOpax, 0Opa3yrOT TyMarbl HATpHs, KOTOpbIE MEPEXOIST B aIFOMHHATHBIA DPAcTBOp H
OKa3bIBAIOT BIIMSIHUE HA MPOLECC BHIKPYUIHBAHUS:

- YMEHBIIAIOT BBIXOJI [IHHO3EMA,;

- CHI)KAIOT CKOPOCTh PA3JI0KEHHUSI PACTBOPOB AIFOMHUHATA HATPHS;

- 3aMEJUISIOT POCT KPHUCTAIUIOB THIPOOKUCH aTFOMHUHHS.

HeobOxomuMo yMeHbIIATH — IOMAJAHWE 3THX BEIICCTB B AIOMHHATHBIC DPACTBOPBI,
HOCTYIAIOIIKE Ha BBIKPYYHBAHUE, TIPOBOAUTH OOKHUT GOKCHTOB, CHCTEMATHYECKOE YAAICHHE UX
B MIPOIIECCE BHIMAPUBAHUS [ICTIOYHBIX PACTBOPOB.

[pucyTcTBHE B ATFOMHHATHBIX PAacTBOpax cepbl B BUIE Cyiabdara HATpUs ¥ COJIBI,
HAKOIUICHHE HMX B QIOMHHATHOM PAaCTBOPE, 3aMEUISIFOT PA3JIOKCHUE AlFOMHUHATA HATPUS H
OJIHOBPEMEHHOMY YKPYITHEHHIO KPUCTAIIOB THPOOKCH/IA.

IIpakTHKa BHIKPYYHBAHHUSA

PaznoxeHue amOMUHATHBIX PAaCTBOPOB BBIKPYYMBAHUS OCYIIECTBIISIOT HENPEPHIBHO B
Oarapee mekommo3epoB. barapes Bkitouyaer B ceOs:

- IPUEMHYIO €MKOCTb JJIsl aJIFOMUHATHOTO pacTBOPA;

- CUCTEMY JJIsl OXJaKIEHUS pacTBOpa (IUIACTUHYAThIE TEIUIOOOMEHHUKHU WM BaKyyM-
OXJIaJIUTEJIbHbIC YCTAHOBKH);

- HUTKY JUKOMITO3€POB;

- TUJpOCEnaparop Ui OTAENCHHs 3aTPaBOYHOIO M MPOAYKIMOHHOTO THUAPOOKCHAA U
OTMBIBKA FMIPOOKCHU/Ia OT MAaTOYHOT'O PacTBOpA.

ATIOMHUHATHBIA PacTBOP, MOCTYMAIOIIMI HAa JIEKOMIIO3ep, HMeeT Temmneparypy 10100°C.
JUis oxnaxaeHus ero 10 TeMIepaTypbl Hadajga JEeKOMIIO3ULUHU MCIOJb3YIOT IIaCTUHYAThIE
teruioooMeHHukH (Puc .8) u BakyymoxiannuTenbHble YCTaHOBKHU.
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Pucynok 8 - [InacTuHuaThIi TETIIOOOMEHHUK:
1 - moaBMXHAs TIWTA; 2- TUTACTUHBI, 3- HEMmoABWXkKHas muTta; MP - matounsnii pactsop ; AP-
AJIOMUHATHBIA pacTBOP.

[InacTuHyaThle TEIUIOOOMEHHUKH  COCTOST M3 Habopa TOHKHMX TO(pUPOBAHHBIX
CTaJBHBIX TIJIACTHH, OOpa3ylolmUX JBE CHUCTEMbl MEXKIUIACTHHYATHIX KAHAJIOB — TOPSYUX H
XOJIOJIHBIX, IO KOTOPBIM MPOTUBOTOKOM JABHKYTCS ATFOMUHATHBIN U MATOYHBIN PACTBOPBHI.

B BakyyMHON OXJagUTENbHOW YCTAaHOBKE OXJIAXKICHHE OCHOBAHO Ha ITOHWKECHUH
TEMIEPaTypbl KHUIICHHUS pPAcTBOpa C MOHWXKEHHeM naaBieHus. s Oornee  parnroHaIbHOTO
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UCIIONIb30BaHUsl TeIlIa OXJIaXKICHHEe BeAyT B HeEcKoibKo cryneHed. Konewnas temmepaTypa
OTIpeNIeNAeTCs] BETMYMHON BaKyyMa B ITOCJICHEM CAMOMCIIAPUTENE YCTAaHOBKH.

OxJ1aX/IeHHbIN aJIOMUHATHBIA PacTBOP 10 HYKHOM TeMIEpaTypbl MOCTYNAET HA HUTKY
nexkomiiozepoB (12-15 anmapaTos).

Jlexommazepbl ObIBAIOT:

- ¢ MEXaHWYECKHUM nepeMenBanuemM (puc.9 ul0);

- C BO3AYIIHBIM (a3poiuTHBRIM) TiepemMermBanueM (puc.11).

JlekoMIo3eppl € MEXaHWYECKUM IEepPEMEIINBAHUEM MPEJCTABISIOT METaUIMYeCKUi
pesepByap(0ak),BHYTpH KOTOPOTO Bpamaercs (co CKOpocThio 8-1000/MHH) IienmHas Mellaka,
eMKOCTh jiekommo3epa gocturaeT 2000-6000m>,
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Pucynok 9 — JlekoMmrio3zep ¢ MEXaHUYECKUM Pucynok 10-/lexommno3sep ¢
NEPEMEUIMBAHNEM U IIJIOCKUM THUIIEM MEXaHUYECKHUM IEpEMEIINBAHUEM

Jlexomnozepvl ¢ BO3MYIIHBIM (a3pOTU(THBIM) TEPEMEIINBAHUEM TPEICTABISIOT COO0OM
CBapHYI0 3aKPBITYI0O €MKOCTh I[HMIUHAPO-KOHUYECKOW (OpPMBI, CHAOKEHHYIO JIBYyMS
adponmuramMu — TPAHCIOPTHBIM W TMepeMmemuBaromuM. [lo mepeMermBaronieMy IMoAaeTcs
CKaThIil BO3MYX IS TEPEMEIIUBAaHUS pPAcTBOpa. [paHCIOPTHBHIN IS TEepeToka pacTBOpa.
TemnepaTypHBbIil peKUM B HUX MOJAJIEPKUBACTCS BOASHBIMU pyOallkaMH, YCTAHOBJICHHBIMU Ha
aspormudrax. O6seM Takuxaexommosepos 1000-3500m3.
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Pucynoxk 11 -/Ilekomnosep ¢ BO3AyIIHBIM IIepeMEIINBAHUEM:
1-xopmyc; 2- TpaHcHOpTHBIA asposnudT; 3-pydOamika BOISHOIO OXJIaXACHUS; 4-iepeMelInBarOLINi
asposudr.

BbikpyunBaHue HempepbIBHBIN Ipolecc. B mepBbie (roJIOBHBIC)IEKOMIIO3EPHl KasKI0H
CEpUU HENPEPHIBHO MOCTYNAET OCBETJICHHBIN alFOMMHATHBIM pacTBOP M 3aTpaBKa THIPOOKUCHU
amoMuHus. M3 mocnenHero (XBOCTOBOT0) JEKOMII03epa OTOMpAeTCs MOydeHHas MyJibIa.

[To mepe nepemeriieHys aTIOMUHATHOTO PAaCTBOPA YEPE3 CEPHUI0 JEKOMII03EPOB
KayCTHYECKOEe OTHOILICHUE AIFOMUHATHOTO PacTBOpa (Oik) MOBbIIaeTcs ¢ 2 104, otHomenue XK:
T B mynbie ymenbmaercs ¢ 7:1 1o 4:1,TemMmepaTypa My/ibIbl B TONOBHOM jekommosepe 60°C,
nocTenenHo cHmkaerca 10 30-40°C B xBoctoBoMm. TemmepaTypHBIH mepemajg OT OJHOTO K
JIPYroMy J€KOMII03€pPY COCTaBIISET 2-3rpaj.

I'mppatHass mynena, BBIXOIALIAs M3 XBOCTOBOTO JHMKOMIIO3€pa, HAIpPaBIsAETCS  Ha
OTMBIBKY MAaTOYHOI'O pacTBOpa M KilaccH(PUKAIMIO TUAPOOKCcHIa B ruapocenoparop. Ciaus u3
ceropaTopa INOCTYNAaeT B MHOTIOKAMEPHBIM CTyCTUTENb, TMAPOOKCH[ IIOCIE OTKAaTUA  Ha
¢unbTpe Kak 3aTpaBKa MOCTymaer B mporecc. HikHMI TpoAyKT rujpocernoparopa —
IOPOAYKIIMOHHBIA THAPOOKCUI- UJEeT Ha OapaGaHHBINA (UIBTp, TJ€ OTAEISAETCS OT MAaTOYHOIO
pactBopa . [IpoMBITBIN THAPOOKCH] C BIAXKHOCTHIO 10-14% naeT He KaabIIMHAIIUIO

MarouHblii 111e71049HOH pacTBOp 0x=3,8 HampaBIsIeTCs HA BHINAPKY.

BrIxoj rinHo3eMa mpy BBIKpYUYHMBAaHUU COCTaBISET B cpeaHeM 53%.

Kanbuunanus (06e3B0kuBaHuEe) THAPOOKHCH AJTIOMUHUS
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IpeBpaieHusi, MPOUCXOASAIINE MPH KATbIHHAIMH THIPOOKUCH AJTIOMHUHUS

KanbiuHaiuss THIPOOKUCH ATFOMHHHUS - 3TO 3aBEpIIAOIIasl OMEpaIds B TEXHOJIOTHH
NPOM3BOJCTBA TiMHO3eMa. Ha3HadeHue ee — 0OC3BOKHMBAHHE THAPOOKHCH ATIOMUHHS TIPH
BBICOKHX TEMIIEpaTypax C IEJbI0 MOJydeHUs: OE3BOJHOIO, MOCTATOYHO HETMTPOCKOIMMYHOIO
riuHo3eMa. Kansiuaammo sexyt npu 1150-1200°C.

[Tpu 06KHre rUIPOKCHIA ATFOMUHHMS TIOCIICA0BATEILHO MPOTEKAIOT MTPOIIECCHI:

- CYIIKH;

- ICTUTpATAIU THIPOKCH/IA,

- IPOKAJIKU OKCHJIA aTFOMUHHS, COMPOBOKAAIONICHCS YaCTHYHOM MEePeKPUCTATU3AINCH
v-Al203 B a-Al203

100-200°C 225%C 530°C 1200°C
Al203- 3H20 —AlO3-3H20 — AlRO3- H20 — y-AlkO3 — a-Al203
TUAPAPTWINTBJIAKHBIATHAPAPTHIINT CYXOH OemuT 5-20%

[Mony4yenustit ruHO3eM, He sBissercs 100%  a-Al20s. K stomy He cTpemsTcs, T.K.
nocratoyno umetrb 5-20% a-Al20s3, a ocranpHoe y-Al2O3 s monydeHHs NPOKAJICHHOTO
[JIMHO3E€Ma - MPAaKTUYEeCKH Herurpockonudeckoro. IloBblmeHHOE copepkaHue a-Al203 B
KaJIbIIMHUPOBAHHOM TJIMHO3EME HELEeNeco00pa3Ho, T.K. CHHXKAETCS CKOPOCTh PacTBOPEHUS
[JIMHO3EMa B 3JICKTPOJINTE aTFOMUHHUEBOM BaHHHBI.

KauecTBo 1os1y4eHHOT0 TIIMHO3EMA OIPEEIIAETCS:

- YUCTOTOH (XMMHUYECKHM COCTaBOM);

-IUCTIEPCHOCTHIO (TPaHyJIOMETPUIECKUAN COCTAB);

- (ha30BBIM COCTaBOM.

B cootBerctBun ¢ '[OCToMm B rianHo3emMe onpenensercs: ero YucToTa U OrpaHuIuBaeTCs
coJiepKaHueM npuMeced U IL.I.1- norepu npu npokanuBanuu (H20). Conepxanue npumeceit
OIIpeIeNIeTCs] YUCTOTON THIPOOKUCH.

['panynomerpuueckuii cocTtaB TIMHO3EMA B IIEPBYIO OYepelb ONpeesercs
IPaHyJIOMETPUYECKUM COCTAaBOM HCXOJHOW THIPOOKHCH, B MEHBIIEH CTEIEHH 3aBUCHT OT
ycnoBuid oOxwura. Bo Bcem mHTepBaie TemmepaTyp OOXHra coxpaHsercs pasmep u (opma
MCXOMHOTO THapokcuaa. Jlumb mnpu Temmeparypax Boime 1050°C (mas meueit KC) u 1200°C
(anst TpyOuaThIX), a TaKXKe C YBEIMYCHHEM CKOPOCTH HArpeBa MPOHCXOMUT pPa3pyIICHUE
KPYIHBIX YaCTUI] THAPOOKUCH U MOSBICHHS MEJIKUX YaCTHIL.

®a30BbIil cOCTaB rIIMHO3eMa 3aBUCUT (cooTHouieHHe Y U 0-Al203) 3aBucuT B mepByro
ouepeb OT TeMIepaTypsl M NMPOoJOKUTeNbHOCTH 00kura. B HoBeix 'OCTax Her TpeGoBaHMi
no conxepxkannio a-Al2O3 , HO oOs3arensHo 3Hauenwe I[LILIT. IMpu ILILIT wHumxe 1%
cooTBeTCTBYET copepkanuio  a-Al2O > 25% mist Tpyduareix neueit u 5-10% mis neueit K.C.
Bemmunna ILILII. xapakrepu3yeT rMrpOCKONAYHOCTD INIMHO3EMa- CBA3AHHOTO C COAEP/KaHHEM
a-Al203 u BenmuunHOM oTepsb (TOpa MPH IEKTPOIIH3E.

[IpakTHKa KaJbIUHALIAA

ArnmnapaTtypHoe opopMIIeHHE TNepeeia KaIbIUHAIIMKA U OXJIaKICHNUS OKCHIA aTIOMHHHUS
BKJTIOYAET:

- TpyOuartas Bpamaromuecs rneds (6apabaHHast)

- TpyOUaThIil Bpalaromuiicst XoaoauabHUK (0apaOaHHBII)

JUis KanblUMHAIMK TUAPOOKOCH AIFOMUHUS TPHUMEHSIOTCS TpyOuaThle Bpallarolrecs
Teuu.

ToruBoM sBisleTCss Ma3yT WM TEHEPAaTOPHBIM Ta3, HE coJepXKalluii MHHEpaJbHBIX
IIpUMeECEH, 3arpsI3HIOIMX MPOKAJIUBAEMbIN MaTEpHal.
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Pucynok 12 - TpyOuarast Bpamjaromascst mnedb

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

Jlnuna neunoro 6apabana 50-75M, nuametp 3,0-3,5M, ykioH 2,5-3% K IJIMHE, CKOPOCTb
Bpamenus 0,75-1,5 06/MuH, IPOTOIKATEIHPHOCTE MIPOKATMBAHUS MPUMEpHO 1,54aca.

Jliia oxJaxaeHus OKCHIa allFOMUHHUSI HCTIONb3YIOTCs OapabaHHble XOIOANIbHUKY. [linHa
xonoauibHUKA 25-30M, muamerp 2,3-2,5M, yKIIoH 5% K JUTMHE, CKOPOCTh BpalieHUsT 3 00/MUH.

B mnacrosmee Bpems ucnosb3yrorcs neuu jumHoM 100Mm, aumamerpom 4,5M, nnuHa
xoyiogwibHUKA 38,5M Tipu tuamerpe 3,6M.

JInst  yCKOpeHHsl OXJIaXICHMsI TMPOKAJECHHOTO TJIMHO3€Ma, HApYXHYI TMOBEPXHOCTh

XOJIOJMIIFHUKA OPOIIAIOT BOJON MIIM Yepe3 XOJIOAMIBLHHUK IMMPOCACHIBAIOT BO3IYX.

3arpy3ouHas TOJIOBKa TIe4d dYepe3 OOpoB COequHEHA C TBUICBOM KaMepoul u
anekTpopuibTpoM. Ilpoiias uepe3 37aeKTpOUIBTP, Ta3bl MOCTYNAIOT B BBITSDKHYIO TPYOy M
BbIOpaceIBatoTCs B arMocdepy. ['a3bl, mocTymas B NMbUIEBYIO KaMepy cojepxar okoso 80r/i
Al>O3, U3 TBUIEBOI Kamepbl Ta3bl BBIXOIT ¢ coxepkanueM 15r/m Al2Os, BbIOpachiBaeMblil B
aTMocdepy ra3z coaepxxut He 6oiee 0,5r/1 Al20s.

B meusr moctynaer mpombiTas THMAPOOKHCH AFOMUHMS, a TaKKe BO3BpaTHas MbUIb W3
IBIJIEBOM KaMepbl U 3JEKTPOPMIBTPA, NMPEIBAPUTEIBHO CMEIIaHHbIE. [ IPOOKUCH aTIOMUHMS,
nepeMeniaeTcss BHYTPH TI€YM HABCTPEUy TOPSYUM TOMOYHBIM Ta3aM, TMPOXOIUT Psif
TEMIIEPATYPHBIX 30H, OTBEUYAIOIINX ONPEACICHHBIM CTAIUSAM IMPEBpAIICHUS KaJbIIHHAPYEMOTO
Marepuaa.

3ona 1. 3oHa cymiku (BepxHss 4acTh neun) Temieparypa ra3oBoro moToka B 3TOW 30HE
uzMensiercss o 300 1o 600°C  u TemmepaTypa KaiblMHHpyeMoro matepuana ot 40-200°C. B
3TOH 30HE MOJHOCTBIO YAIAETCS THAPOCKOIMYECKasl Bilara ruJpOOKUCH.

3ona 2. 3oHa 00€3BOXKHMBAHUS WIM KaJbIIUHALMU (CpenHss yacTh). TeMmeparypa razon
ot 600 mo 1050°C, kamsmuHEpyemsiii mMaTepuan 01200 1o 950°C. B 5Toii 30He MOJHOCTEHIO
yIoanseTcs THApaTHas Bjara M FHIPOOKUCH MpeBparaeTcs B 6e380HbIH Y-Al20s3.

3ona 3. 3ona npoxanuBaHus (ob0nactb (axena popcyHku) B 31Ol 30HE mpoucxoaut
npespamenne y-Al203 B a-Al2O3.Temneparypa HarpeBa raszos or 1050 o 1400°C wu
TemmepaTypa Harpesa Matepuanos oT 950 mo 1250°C. JluameTp 6apabaHa B 3TOif 30HE HEMHOTO
OoJbllIe YeM B JIPYTHX 30HaX. JTO 3aMeUIsieT CKOPOCTh MEpEeMEIIeHUsI MaTepruaia B 3TOH 30He,
yBEJIMYMBAETCs BpeMsl IpeObIBaHUs MaTepHaia B 3TOH 30He.
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3ona 4. 3oHa oxyaxacHUs (HWKHSS YacTh Ieuyu). TemmepaTrypa KalbIIMHAPOBAHHOTO
rMHO3eMa cHmkaetces ¢ 1250-1200°C 1o 1100-1000°C.

W3  pasrpy304HOM TOJOBKH II€YH IJIMHO3EM HEIPEPBIBHO, IIEPECHITACTCA B
XOJOIMITBHIK, TIEPEMEIAsich BHYTPH €ro, oxJaxkaaercs 10 60-70°C.

[Tpon3BOAUTEIILHOCTh TIEYM KaJbIIMHALMU OOYCJIaBIUBACTCA  (PAKTOPAMHU: TEIUIOBBIM
PEKUMOM, paBHOMEPHOCTHIO MMUTAHUS [I€YX TUAPATOM B 00OPOTHOM MBUIBIO.

[Tpon3BOAUTEIILHOCTD TIEYH 3aBHCHUT OT €€ Pa3MEPOB:

s 50 —metpoBoii 8,51/4

st 75-metpoBoii 141/4

s 110-metpoBoit 26,51/4

B nacrosmiee BpeMsi IIMPOKOE MPUMEHEHHE TOTy4nia KalbIMHAIMS TIIMHO3EMa B IIeUax

KUIAIEro CJjiaosda, AJId DJOTUux ueneﬁ HCIIOJIB3YIOT MHOI'OKaMEpPHBIC II€YHU, COCTOAIINEC M3
HECKOJIBKHMX KaMEpP PACIIOJIOKCHHBIX O/JHA HAl I[perfI.
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Pucynok 13 - Ileup 1 KaqbUMHAUKU THAPOOKUCH aTIOMUHUS B KUIISALIEM CIIOE.

Paznenenne mo BepTukanm pabodyero mpocTpaHCTBA MEYH MOAMHAMHI Ha HECKOJIBKO KaMep
MO3BOJISIET UMETh B OJHOW M€Y PAJl TEMIIEPATYpPHBIX 30H C PAa3IUYHOU CKOPOCTHIO T'a30BOTO
MOTOKA, PAa3JIMYHBIM COCTABOM B3aUMOJIEHCTBYIOMUX (a3.

B Takux medax ruapatr OKMCH aTFOMUHUS MEPEMEIIAETCs BHU3 HABCTPEUy Ta30BOMY
MOTOKY, TIOCJEAOBATEIbHO MPOXOJs CTaauu CYIIKH, TPOKAJIMBAHUS W OXJaXaeHus. Bce
MOJMHBI, KPOME HWKHEW MpoBajbHBIC, a HUWXHss0ecnpoBaibHas. C MOMOIIBIO HAKIOHHON
dbopcyHKHM B CJIOW TJAWHO3€Ma KaMephl S5 TOAaeTcsi Ma3yT. 37eCh TMPOUCXOIUT €ro
«0ecrIaMeHHOe» TOpeHune, BCIeICTBUE KOTOPOTo pa3BUBAETCs Haubosee BhICOKas TeMIepaTrypa
B eun 1250°C.
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[lomaBaemblil CHH3Y BO3AYX CO3AAET BO BCEX Kamepax KMIAIuMi ciaoi. B kamepax 6,7,8
OH OXJIQXJAET MPOKAJECHHBIA TJIMHO3EM, U3 KaMepbl 8 BBIXOAUT TOTOBBIM TNIMHO3eM. Harpertsiii
BO3/lyX M MPOJYKTHI TOPEHUS Ma3zyTa HArpeBalOT TJIMHO3EM U TUAPAT OKUCH AJTIOMUHUS B
kamepax 4,3,2,1. ['muHo3eMHasi mbUIb, BEIHOCUMAS M3 €YU, YJIABIUBACTCS MYJIbTULHMKIOHAMH,
BCTPOCHHBIMHU B T€4b, U BO3BPAILIACTCA HA MIPOKAJIUBAHUE.

CoBepIlIeHCTBOBAHKE aNmapaTypHOro OGOPMIICHHS Ipollecca KaIbIUHAIMU HJIET I10

NyTH MCHOJb30BaHUSI 0o0Jiee COBPEMEHHBIX TEIUIOOOMEHHBIX YCTPOHCTB M ammapaTypHOro
paszziesieHus: mpoliecca Ha OTJENIbHbBIE CTaIUu:

1. ITomorpes ruapara, BKIFOYAOIIWI CYIIKY W IUTPATALIUIO
2. [Tepexpecrannu3anus OKCUAA aTlOMUHUSA
3. OxJtaxieHne TIMHO3EMa ¢ pereHepaluei Temia ToTOBOM IPOAYKIIUH.

BbmapnBaHne MaTO4YHOI0 pacTBopa

Marounsiii  (0OOOPOTHBIN) IIETIOYHOW PACTBOP IMOCHE OTAEIEHUS OT THUIPOOKHCH
ATIOMUHHUS UMeeT HeBbICOKYI0 KoHIeHTpamuio (Na;O = 140r/n ). [las moBTOpHOrO
MCIIOJIb30BaHUs 3TOTO PACTBOPA TPU BBIIIEIIAYMBAHUN OOKCHTA €T0 TOJIBEPTaloT BHIMTAPHUBAHUIO.
[Ipu BhIMapuBaHUM W3 HEro yAalseTcsl TO KOJMYECTBO BOJBI, KOTOpPOE OBLJIO BBEACHO C
MIPOMBIBHBIMU BOJIAMH TIPH pa30aBICHUH aBTOKJIABHOW MYJIBITBI.

Kpome Toro, mpu BbIapuBaHUU OOOPOTHOTO MIETIOYHOTO PAcTBOpa M3 HEro yAalseTrcs
COJ1a, OPraHUYIECKUE MPUMECH, KpeMHE3eM (THIPOATIOMOCHIINKAT HATPHS) U CYIb(paT HATPHSL.

[Tpu B3aumMopeiicTBUM KapOOHATOB, MPUCYTCTBYIOIIUMU B OOKCUTAX, U C YIJIEKUCIOTON
BO3/yXa YacTh €KOW MIeJ04n 0OOPOTHOTO pacTBOpa MPEBpAIIACTCS B COXMy, KOTOpas B BHUJE
monoruapata (NaxCOsz - H20) BBIKpHCTaUIM30BBIBAETCS U3 TOPSYEro KOHILEHTPUPOBAHHOTO
IIEJIOYHOTO pacTBOpa. BMecTe ¢ comoit 3 MaTouyHOTo pacTBOpa yAalseTcs 3HAUUTENIbHAS 9acTh
OpPraHUYECKUX BEIIECTB, aJICOPOUPYEMBIX KpUCTAIITIAMH MOHOTHpATa.

BrimapuBanue MaToO4HOTO pacTBOpa MPOUCXOJUT B MHOTOKOPIYCHBIX BBIMAPHBIX
Oarapesix, pabOTAIINX MO BAKYyMOM, C MHOTOKPaTHBIM HCIIOJIh30BAaHUEM TperoIIero mapa. B
3aBUCHUMOCTH OT ABM)KEHHUS TMapa U pacTBOpa pa3iMyYalOTCS TPU CXEMbl YCTAHOBOK BBIApKU
(puc.14).

‘ ? Pac;OOp
o]

Pucynok 14 - Cxembl MHOTOCTYIIEHUATOW BBHINAPHON YCTAHOBKH:
A- npsimoToYHast; 6 - IPOTUBOTOYHAS; B - cMelIanHoro Toka; [-IV xopnyca; BK -
6apomeTpuueckuil koHaeHcarop; TP- TpyGuatsiii HarpeBarens; BH —BakyymHbI# Hacoc.
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Kaycrudukxanus o0oporHoii conpl. CoaoBo- H3BeCTKOBOE BbIlEJIaYUBAHME.

Jlisa oTneneHusi OT KPUCTAUIOB COJbl KOHIEHTPHUPOBAHHBIN IIEJIOYHOW PAacTBOp MOCIe
BBITIAPUBAHUS HAMPABISIOT B OTCTOMHUK. OtcrosiBimiics pactBop (comepxamuii 300-310r/n
Na;Oys u wumerommii ox= 3,8 ) BO3BpamIalOT Ha MOKPOE H3MEJIbYeHHE OOKCHTa, COIy
HAaKaIlJIMBalOT B OTCTOMHUKE.

[Tocne mpombiBKM U (GUIBTPAIMU COJOBBIA OCaqOK BIaKHOCTbIO He Oosiee 20%,
KayCTHQUITUPYIOT JUIsl pereHepanuu eakoi mienoud. KaycTupukanuio BeayT H3BECTKOBBIM
crocoOom.

Na2COs +Ca (OH)2 < 2 NaOH + CaCOs3

Jlnisi coXpaHEHHsI BBICOKOW CKOpPOCTH KayCTH(HKAIUN A IIOIYYEHHS XOpOIIO
OTCTaMBAEMOTrO IIJIaMa Mpollece BeayT npu Temmeparype 60-70°C, mpuaTOM BBIXOI KaycTHKa
cocrasisieT 80-90%.

Ha npaktuke 0060poTHyt0 cofy mepen KaycTudukanueil pacTBOpSIIOT B BOjE, HOIydast
12% conoBsiii pactBop. [lomyueHHBIN pacTBOp 00pabaTHIBAIOT M3BECTHIO B OaKe C MEIIAIKON
nipu Temnepatype 90-95°C, nonyuaercs cnabblii pacTBOp €IKOro HaTpa (KayCTHUYECKas IIEoUb).

[lonydyeHHBI pacTBOp OTAENAIOT OT Oe€noro muiamMa B CrYCTUTENsAX. benblii nuiam
OPOMBIBAIOT U (DUIBTPYIOT, YacTO HPOMBIBKY O€oro mnulaMa COBMELIAIOT C IPOMBIBKOM
KPacHOT0 [uIama.

Ilopsinok BbINOJHEHHS Pa0OTHI

1. O3HaKOMHTBHCS C TEOPETUUECKON YaCThIO0 JAHHOTO METOUYECKOTO YKA3aHHUS.

2. CocTaBUTh NPUHLUUIHNAIBHYIO TEXHOJIOTMYECKYK CXEMy Ipolecca MpOU3BOJCTBA
rJiMHO3eMa 1o criocoOy baiiepa.

3. CocTaBUTh TEXHOJOIMYECKHE CXEMbl OCHOBHBIX IEpPEIEOB COIVIACHO BapUaHTY
3aJ]aHMsl C OMMCAHUEM OCHOBHBIX HPOIIECCOB HMCIIOJIb3YEMOT0 0OOPYJOBaHUS U MapaMeTpoB Ha
ITHUX NepeJeNax.

4. OTBeTUTHb Ha KOHTPOJIbHBIE BOIIPOCHI COITIACHO BApUAHTY 3aJJaHUSI.

BapuaHThl 3aJaHNH M KOHTPOJILHBIE BOIIPOCHI

Bapmuanr 1

1. Pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY MOJArOTOBKH OOKCHUTOB K IepepadoTKe.

2. Yro Takoe KayCTUYECKHI MOIYJIh aJTFOMHHATHOTO pacTBOpa?

3. Ilepeuncnanth mocien0BaTENbHOCTh NEpeAeioB NpU NMPOU3BOACTBE TIMHO3EMaA IO
criocoOy baiiepa

Bapmuanr 2
1. Pa3paborarh TEXHOJIOTHYECKYIO CXEMY BbIIIETaUBaAHUS.

2. Kakyto nenp npecneayroT npu kaycTudukanuu o00poTHON CObI?
4. OcHOBHBIE TPEMeCH OOKCHTA, X TIOBEJACHUE TIPH BHIIICTAYNBAHHH.

Bapuanr 3
1. Pa3paboTaTh TEXHOJOTHUYECKYIO CXeMY pa30aBiIeHMs MyJbIbl U OTJACIECHUS KPACHOTO
nuiama.
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2. PaccraBbTe B MOCIEAOBATEIBHOCTH OCHOBHBIE THAPOOKHCIBI ATIOMHUHHS O HUX
CKOPOCTH B3aMMOJECHCTBHS C IIETIOUYHBIM PACTBOPOM.

3. UYto coboii mpenacTariser TpyOuaTas Medyb KaIbLIHWHAIMU, TEMIIEpaTypHbIC 30HBI
KaJIblIMHAITAN?

Bapuanr 4

1.Pa3paboTarh TEXHOJOTMUYECKYIO CXEMY JCKOMIIO3UIIMH aTFOMUHATHBIX PACTBOPOB.

2.IlepeuncanTh OCHOBHBIE (DaKTOPHI BIUSIOIINE HA CKOPOCTD (ITOJHOTY) BhILIEIaYBAHUS
3.Yem onpezensercs KaueCTBO OKUCH AJIFOMUHMS ITOJIY4EHHOT'O TIPY KaJIbLUHALIUH

Bapuanr 5

1. Pa3pabotarh TEXHOJIOTMYECKYIO CXEMY KaJbLIMHAIIMU TUIPOOKHCH ATFOMUHUS

2. Ilpu xKakoM coaepKaHUU KpeMHHs B OOKCUTE UCIoJib3yeTcs crocod batiepa?

3. llens xanpruHanmu, Kakue Gpa3oBbie MPEeBpAIICHUS TPOTEKAIOT NP KATbIIMHAIIUH.

Bapuanr 6

1. Pa3paboraTh TEXHOJIOTHYECKYIO CXEMY KayCTH(HKALIUH.

2. Ot uero 3aBUCHT ONTHMAJbHAs TeMIIepaTypa MpU BBIIIEIAYUBAHUN OOKCHUTA IO
cnoco0y baiiepa?

3. Lenb pa3nenenus THAPOOKUCH aTIOMUHHS Ha JIBE YACTH MOCTIEC BEIKPYIUBAHUS?

Bapmuant 7
1. Pa3zpaGorarh TEXHOJIOTMYECKYIO CXEMY MOATOTOBKU OOKCUTOB K MepepadoTKe.

2. Kak n3meHsieTcst KayCTHYECKU MOAYIb IPU BBIIIETaYiBaHUH?
3.1lenp KanbUMHALMY, KaKue (a30Bble MPEeBpaILEHHs IPOTEKAIOT MPU KaJIbLUHALIN

BapuanTt 8
1. Pa3zpaborarh TEXHOJIOTUYECKYIO CXEMY BBIIIECTAYHBAHH

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

Bapuanrt 9

1. Pa3zpaboTaTh TEXHOJOTHYECKYIO CXEMY pa30aBJIC€HUs IYJbIBI U OTIEIECHUS] KPACHOIO
nuIama

2.Kak paccunTbIBaeTcs NpOM3BOIUTEILHOCTh ABTOKJIABHOM OaTapeu.

3.Yto Takoe BBIXOJ IIMHO3EMa IPU JEKOMIIO3UIMU U KaK OH pacCUUTHIBAETCS?

Bapuant 10

1.Pa3paboTarh TEXHOIOTMYECKYIO CXEMY AEKOMIO3UIMU AIFOMUHATHBIX PACTBOPOB.

2.Kakyro menp mnpecinenyroT Ipu pa30aBICHHMU AOMHUHATHOIO pPAacTBOpa IMOCIE
BbIILIETIaYNBAHNA?

3. Yto Takoe 3aTpaBOYHOE OTHOIIEHUE?

Bapuant 11

1. Pa3pabotarh TEXHOJOTHYECKYIO CXeMY KaJbIIMHAIIMN THIPOOKHCH ATFOMUHUS.
2. CKOJBKO CTyMeHel UCTIONb3YeTC sl MPU MPOMBIBKE KPAaCHOTO Iuiama?

3. Uro Takoe 3aTpaBKa B MPOIECCE BHIKPYIUBAHUS?

Bapuanr 12

1. Pa3pabotaTh TEXHOJIOTHYECKYIO CXeMY KayCTH(]HUKAIIUN.
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2. OO0opynoBaHHe, HCIIONB3yeMOE  JJISOTACICHHE allOMHHATHOTO pacTBOpa OT
KPacHOTO IIaMa ¥ MPOMBIBKH KPAaCHOTO HIJIaMa.
3. Kakue (akTopsl BAMSIOT Ha MPOLECC BHIKPYUINBAHUS?

Bapuanr 13
1. Pa3paborarh TEXHOJIOTMYECKYIO CXEMY BbIIIECTAUBAHUS.
2. XuMH3M  TIpoliecca  BBIKpYYMBAHHMS  (IEKOMIIO3WIMH),  XapaKTEPUCTHKA

AJFOMHUHATHOI'O PacTBOPA IOCTYNAKOLIETO Ha BEIKPYYUBAHUE.
3. OCHOBHBIE TOKA3aTEIN BHIKPYUHBAHUSI.

Pexomenayemasi Jiurepartypa:

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

2. MockButun, B. W. Meramnyprus Jerkux MeTaioB: y4eOHuMK ans By3oB / B. U.
MocksutuH, 1. B. Hukomaes, b. A. ®omunsix. - M.: Uatepmer Unxunupunr, 2005. — 416 c.

IIpakTnyeckas padora Ne2
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Tema: Pa3paboTka anmapaTypHO- TEXHOJIOTMYECKOH CXEMBbl IPOM3BOACTBA TJIMHO3EMA
CYXHM HIETIOYHBIM CITIOCOOOM

Heasb: OcBouTh  MOCHENOBATEIBHOCTH  ONEpalUil MO 1epepaboTKH OOKCHUTOB,
UCIIOJIb3yeMOe 000py10BaHNUE, TEXHOJIOTHUECKHE ITapaMETPhl, OIEPKIUBAEMbIE Ha Mepeierax.

TeopeTuyeckue cBeeHUs

O01mas TexHoJIornyeckast cxeMa crnocoda cneKaHnus

Cyxoii crocod Npou3BOACTBA (CHEKaHUs) — HaWOojee CTapblii U3 MPUMEHSEMBIX IS
MPOM3BOJICTBA IIMHO3EMA.

CyIHoOCTh MPOM3BOICTBA 3aKJIIOYACTCS B CHEKAHWH TIMHO3EMAaCOAEPIKAIIero ChIpbs (B
YacTHOCTH OOKCHUTA), C COJION MPH BBICOKOW Temreparype. B pe3ynbrare B3anMOACHCTBUS COJIBI
¢ AloOs, B TBepmoit (haze oOpa3yeTcss allOMHHAT HATpPHUs, KOTOPBIA 3aT€M BBIIICIAUYUBAIOT
BOJIOM, a TIOJyYCHHBIH AQFOMUHATHBIA pacTBOp OTHCISAIOT OT MPHUMECEH W pasiararT
YTIICKUCIIOTOM, /IS BBIICTICHUS THUPOOKUCH ATFOMUHUS.

Ecnu anmromuHuEBBIE Pyl cOIEpKaT OOJIBIIOE KOJIMYECTBO KPEMHE3EMa, TO IUISl €ro
CBSI3BIBAHUS B IIUXTY BBOIST M3BECTHSK, KOTOPBIN, IIPH CIICKAHUH BCTYIACT BO B3aUMO/ICHCTBUE
¢ SiO2 , maet HepacTBOPHMBIiA B Bojie crutkKat Kabis (2Ca0- SiOy).

I[To criocoOy criekaHUsI MOYKHO IepepadaThiBaTh CHIPbE C BBHICOKUM cojepikanueM SiOo.

Crioco0 criekaHusi MOKHO TPUMEHSTh K Pa3IMYHBIM BHJIAM aJTIOMHHHEBOTO  CBIPbS,
Torga kKak ruapoxumudeckuil (baiiepa) apdexTuBeH mpu HUCIob30BaHUA OOKCUTOB ¢ HU3KUM
coaepxkanrem SiO2 B mpoMblieHHOM MacmTabe 3TOT Croco0 MPUMEHSIOT Ui epepaboTKu
BBICOKOKPEMHE3EMHUCTHIX OOKCHTOB, HE(EITMHOB, KAOJIHHOB.

[Tpou3BoACTBO MIMHO3eMa O CHOCOOY CIIEKaHUS MOXHO TPEACTaBUTh B BHJE OOIICH
cxembl(pucl).

4
HiBecmusan BLoxeum Coda
¥ t
4poonenue DOOAEHLE Bocmboperve
eodst

Al205
HoAporE
LOMOS7
AlL(OK)3 Pacmbop Tynona
A vz
| Loodnerye
crexa boda
e Mporois:_ f
Ho1e
bodor Omoe nerué
/i uz/?ggng;zaﬁ -Lﬂo/a,;enauaaaﬂue}-/\c— u npomebaa
Curnama
Pacmibop NaAlls !
Unars
c{Pzsdatrerae) Romlecd
Yucmora paembop
l [Zoecrperrubarnue) b0
_l (774 /".a M

Pucynok 1 - TexHonoruueckas cxema Mpou3BOJICTBA TTIMHO3eMA U3 OOKCUTOB I10 CIOcO0y
CIIEKAHUS
bokeut (Mnam wHas adroMUHUEBas pyJa) M W3BECTHSK IOCIE KPYHMHOTO M CPEIHEro
NpoOJIeHNs MOJBEPraloT MOKPOMY pa3Moily, IMpHUMEHsSsi oOpaTHbIE COJOBBIE PAacTBOPHI. 3aTeM
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IIMXTYy CHEKAIOT BO BpallalONUXcs TpyOuaThiXx mewax mnpu Temmeparype (1200-1300°C),
MOJIYUEHHBIM CIEK — COJAEp)KAIUN alIOMUHAT HATPHs, HAMNpaBiIsSOT Ha HU3MEJIbYECHHUE U
BBIIIEJIAYMBAHUE BOJOH MJIM COJIOBBIMH pacTBOpamu. [Ipu BhIenaunBaHUM B PAaCcTBOP
nepexoaut amromuHat Hatpus (NaAlO2) u HekOTOpoe KOIMYECTBO KpeMHe3eMa. I aBHas Macca
IIpUMECEH COCTaBJISET TBEPABIM OCTATOK — KpacHblM muiaM. Ero OTmopaBiasoT B OTBall.
[TpoMbIBHBIE BOJIBI KPacHOTo IIjlaMa MPUMEHSIOT JUIsl BbIIIEJIauMBaHUA HOBBIX HMOPIUM CIEKa.
KoHIeHTprpOBaHHBIN pacTBOP aJTIOMUHATA HATPHSI pa30aBISIOT U MOAAI0T HA 00ECKPEMHUBAHNE
(o4McTKa OT pacCTBOPEHHOTO B HEM KpeMHe3zeMa). OO0eckpeMHUBaHKE MPOU3BOAST B aBTOK/IABaXx,
HarpeBas pacTBOp AIIOMHHATa C J00aBKOM H3BecTH. VI3BECTHSAK CBS3BIBACT KPEMHE3EM B
HepacTBOpUMBIH cumukaT Kajgblmsa — (2Ca0- SiOz). Cunukar KaiabIisi BMECTE C OCTaTKaMu
U3BECTH 00pa3yroT OemNblii II1aM, KOTOPBIH OTAETSIOT OT alFOMUHATHOTO PacTBOpPA CTYIIEHUEM U
nociueAyomuM (GuiIbTpoBaHueM Ha (GUIbTp - mpeccax. UHCTHIN allOMUHATHBIA pacTBOp AJIs
U3BJICUCHHS] TUAPOOKUCH ATIOMHMHHUS DPa3laraloT METOJ0M KapOOHHW3aIlMH: Yepe3 pacTBOP
npornyckatoT (0apOOTHUPYIOT) TOIMOYHBIE Ta3bl, COJEpKalIHe YIVIEKHCIOTY. [ HIpPOOKHUCH
QIIOMUHUS OTACTSAIOT OT 00pa30BaBIIETOCs MOCIE KapOOHHU3AIMK PacTBOpPA COABI HA BAKYyyM —
bunbTpax W MOABEPraloT KalbIMHALMUA. PacTBOp cojbl mocie KapOOHW3alUKU HANpaBIsiOT Ha
MIUXTOBKY M MOKPBIA MTOMOJL.

IToaroroBka HCXOAHOM IMXTHI

CrniekaHuio Bcerja NpeIIecTBYET Mepees MOoAroTOBKM UCX0HOHM muxThl. Iloaroroska
CBOJUTCS K BBIMOJIHEHUIO OIIEpaIIHii:

1. npoOGnenue ucxoaHOM py/abl (OOKCHTA, H3BECTHSK )

2. J103UpOBKAa KOMIIOHEHTOB IIUXTHI

3. MOKDBIi pa3mMon

4. KOPpPEKTUPOBKA IIHXTHI

JlpoOnieHre B 3aBUCHMOCTH OT KpPYIHOCTH, TBEPIOCTH MW BIKHOCTH BEIyT Ha
MOJIOTKOBBIX, IIEKOBBIX M KOHYCHBIX ApoOmikax. [{o kpymHoctu 35-40MM.3aTeM C MOMOIIBIO
NHUTaTENeH, JICHTOUHBIX BECOB U aBTOMAaTHYECKHX BECOBBIX J03aTOPOB IMPOU3BOIUTCS JO3UPOBKA
KOMITOHEHTOB HIUXTHI JJIsi 0OECII€YeHUs HY)KHOTO COOTHOIUICHHS KOMIIOHEHTOB B HMCXOIHOH
mmxTe. MOKpBIH pa3MoJI BeIyT B MHOIOKaMEPHBIX MIAPOBBIX MENBHUIIAX, KPYIMHOCTH TOMoJIa 7-
10mm. lonyuenHas mynbna AoKHA ObITh BiakHOCTBIO 40-42%. Ilomydyennast mocie pasmona
nyjiblia IMOJAeTCs B KOPPEKIMOHHBbIE OacceiHbl s J0BEIEHUS A0 TpedyeMoro cocrasa.
[TonryuenHas mynbpna TpeGyeMOro coctaBa XpaHUTCSl B COOPHBIX OacceliHax, OTKYy/1a 01aeTcs Ha
CIIeKaHHe.

KonudyectBo BBOIMMON COABI B IIUXTY, JODKHO OOECHEYUTH TNPEBpAlICHHE BCEX
nonytopHbix OKUCTOBAI2O3Fe203 m TiO2 B COOTBETCTBYIOIIME COETUHEHHs(ATFOMUHAT,
beppuT, TUTAaHAT HATPHUS).

Ha mpaktuke comy 3agaloT W3 pacueTra: OJHA MOJEKYla COAbl Ha KaXIyIo
monekynyAl203 u Fe203 ¢ 5%-bIM HM30BITKOM, MOKPBIBAIOIIAM PACXOJ] COJbI HAa CBS3BIBAHUC
TiO2 1 Bce MeXaHUYECKHE TIOTEPH.

W3BecTHSK JIO3UPYETCsl TaK, YTOOBI BECh COJCPIKAIIMIACS B IINXTE KPEMHE3EM CBSI3aTh B
nByxkaipiuueBblii cuimkar 2CaO- SiOz, KOTOpBIN SBISETCS YCTOWYHMBBIM COEIMHEHUEM NpPHU
TemmepaTypHoM pesknume criekanns (1150-1250°C).

Jlo3upOBKa MIKXTHI:

- 1 monexyna Na2COs na 1 monekyny Al2O3

- 1 monexyna Na2COz na 1 monekynyFe203

- 2 montexynel CaCOs Ha 1monekyny SiO2.

[IIuxTa maHHOrO cocTaBa obecrieyuBaeT HauOoJiee MOJHOE MPEBPAICHNE TJIMHO3EMa B
pacTBOpUMBIE COSMHEHUS W HAITydIllee TIOBEJACHNE IIUXTHI B MEYH.
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CrnexaHnne 00OKCHTA € COI0i U H3BECTHAKOM BO BPAIIAIOIIMXCS Mevax

B mporiecce ciekaHusi XUMUYECKUE PEaKIIUU MTPOTEKAIOT B TBEPOH dase.

CriekaHue INUXThI — BaKHEWINAass OMNepanus B TEXHOJIOTHYECKOW CXEME CyXOro
niesiouyHoro crmoco6a. Ilpu ocymiecTBiICHHH 3TOW oOmnepamuu HEOOXOIUMO CO3/1aTh TaKue
YCIIOBHS, KOTOpbIE  OJarompusiTCTBOBAIM Obl 0Opa30BaHUI0 PACTBOPUMBIX COCIMHEHHMA
ATIOMUHUS U B TOXE BpEMS CBOAWIM K MHUHUMYMY BO3MOXHOCTH II€pexoJa B pPacTBOP
KpeMHe3eMa, W MPOTeKaHWs peakiuii, Bbi3biBatonux morepu Al2O3 u 1menoun ¢ KpacHbIM
[IJIAKOM, 3TO TEMIIEPATYPHBIH PEXHM CIEKaHUS W TPAaBUIBLHOCTh MOJO00OPAaHHOCTh COCTaBa
MIMXTHl. BakHO TakKe MOJYYHTh CHEK C (U3NYECKUMU U MHHEPAIOTHYECCKUMH CBOWCTBAMH,
0JIarONPHUATCTBYIOIUMU €TO BBIIICIIAYNBAHUIO.

B criekeaHnn ci0X)HON OOKCUTO-COOBOM-U3BECTKOBOW IIMXTHI YYaCTBYIOT CIICAYIOIINE
kommoHeHTel:  Al2O3, Na20(Na2CO0:s), Fe203Si0,,Ca0  (CaC03),TiO2.  OcHOBHBIMH
COCTABIIAIONIMMH CICKOB sBisifoTCs amomuHaT HatpusiNa20 -Al2Os, deppur marpusNa20 -
Fe20s, apyxkanbitueBsiii cuiukaT 2Ca0- SiO2, turanatsiNa2O TiO2u CaO -TiO2.

Temrmiepatypa raBJIeHHs 3TUX COCAMHECHUH BBIIIE TEMIIEPATYPhI IPOIIECcCa CIICKAHUSI.

IMocsenoBaTebHOCTh PeaKUMid NMPH CIIEKAHUM OOKCHTO - COMOBOIl — M3BECTKOBOI
IIUXThI.

B mawane mpomecca npu HarpeBanmu g0 S550°C  mpomcxomuT 06e3BOXKHBaHME
THJIPOOKHUCEN aIFOMUHUS, BXOSIINX B COCTAaB OOKCHUTA.

Ipu Temnepatype Bbinte 700°C HaunHaeTCs peakius MExKILY OKUCHIO AlIOMUHHS H COIOM
(¢ obpasoBanuem amomuHata HaTpusANa2O -Al2O3) U Mexay OKHChIO JKelle3a W Comoi (C
obpaszoBanuem (epputa Hatpus NazO - Fe203).

B mnepBblii MOMeHT mnpeobnagaer peakuus oOpa3oBaHMsl (eppuTa HaATpus, HO IpU
noBbIeHAN TemnepaTypsl 10 900°C Haummaercs oOpasoBaHMe allOMHHATA HATpPUA B
pe3yibTare IMpsIMOrO BBITECHEHHMsS OKHCbIO AIIOMHUHHUS OKUCH XKeje3a M3 (epputa HaTpus,
O6pa3oBaHne amIOMHHATA HATPHS 3aKkaHuyuBaercs mpu 1150°C.

Ipu 800°C smepruuno npoTekaer Mexay SiO2 M comoif ¢ 06pa3oBaHHEM CHIIMKATa
natpusNa20 -SiO2, koTopsii mnpu mosbmmeHnn Temmneparypsl Bbimel 100°Ceerymaer Bo
B3aMMO/ICHCTBUE C U3BECHIKOM ¢ 00pa3oBaHHeM IBYXKiblueBoro cuinkara2Ca0 -SiO2.

Ipu 1100°C naummaercs peaxnms mexay CaO u SiO, B pesymbTaTe KOTOpOil mpu
HOBBIILICHUH TEMIIepaTypbl 00pa3yercs AByKanbiuessbiil ciunukar 2Ca0 -SiOz.

Oxuch THUTaHa BCETJa MPHCYTCTBYeT B OOKCHUTE, TPH B3aUMOACWUCTBHUH C COHOH H
U3BECTHIO TPU BBICOKOW Temmepatype obOpasytorcs TutaHateiNa2zO -TiO2 u CaO -TiOg,
CBSI3bIBasl TP CHEKAaHMH OOKCHUTO — COJOBO—M3BECTKOBOW IIUXTHI COOTBETCTBYIOIICH
konmyectByNa20O u CaO.

CocraB cneka

CocTaB crieka nonydaeMblii mpu Temmeparype 1200°C:

- metaamtomunar Hatpust Na2O -Al2O3

- metadepput Hatpus Na20 - Fe203

- nByKanbIreBbii cuaukar 2Ca0 -SiO2

-tutanateiNazO -TiOz2u CaO -TiO2

KonuuyecTBeHHOE  COOTHOIIEHHE  MEXKJIYy OCHOBHBIMH  COCTABJISIIOIIMMU  CIIeKa
(amromMuHATOM M (EPPUTOM HATPHUS U JBYXKAIBIIMEBBIM CHIIMKATOM) OMPEIEISIETCS COCTaBOM
MPUMEHSIEMOT0 OOKCHUTA U KOJIEOJIeTCS ISl CIIEKOB, KOTOPHIE TMOTYYar0TCsI:

- 50-60% Naz20 -Al203

- 15-20% Na20 - Fe20s3

- 25-30% 2CaO - SiO2
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OTH XUMHYECKHUE COCIUHEHUS, 00pa30BaBIIMECs MPHU CICKAaHUH HMEIOT TeMIIepaTrypy
IUTABJICEHUS BBIIIE TEeMIEpaTyphl CIEKaHHs, OJHAKO CMECh JBYXKaJbIMEBOTO CHUJIMKATa U
deppura Hatpust cocraa 43% 2CaO - SiO2 + 57% Na20O - Fe20s, Temmneparypa IUIaBICHASA
okoio 1200°,. Ha3bIBaeTCs CrIeKOOOpPa3OBaTEIEM.

(CnexooOpa3oBaresieM Ha3bIBae€TCsl BEIIECTBO, IUIABAIIASICA PU TEMIIEpAType CIIeKaHus,
IIPU OXJIAXK/ICHUU CIIaMBaeT HepacCIlJIaBJICHHbIC YaCTUIBI MEXaHUYECKU IIPOYHBIN CIIEK).

I[Ipu  Temmeparype CHekaHus CIEKOOOpa3oBaTeNlb pACIUIABISICTCS W MPOMUTHIBACT
OCTaJIbHYIO CIIEKOCTOMKYIO YaCTh IIUXTHI, COCTOSAIIYI0 B OCHOBHOM U3 aJlOMUHATa HATPHSL.

TexHoJIHIus CIIeKAHUS.
[IpuHuunuaneHas cxema IEYHOM YCTAaHOBKU JUJISi CHEKAHUS TJIMHO3EMOCOEpPKalUuX
muxT (puc.2).

B Obimosyro
ey 5 5 p Tonﬂeo
~
F ~44 g
k 7
Ha :,’_3 M Ha ebiwenayusarue
npu20mosneHue 70

wuxmsbl

Pucynok 2 - CxeMa ne4Holi YCTaHOBKH JJIsl CTICKAHUS TTIMHO3EMCOIEPKAIIUX IIHUXT:
1 - wmemanka; 2- ckpyOOep; 3- snektpoduibTp; 4- HUKIOHBI;, S5- myibmnoBas (opcyHka
(xoBIIEBOM [fo03aTOp); 6- OapabaHHas meub; 7-XOJNOAWIBHUK; 8- OyHkep; 9- rpoxot; 10-
npobuika; 11- mputeBast kamepa

7 I J 7 J

i i | | 1 | a1

Pucynok 3 - bapabannast neus:
1-0apaban; 2- 3yOuatslif BeHel; 3- 6aHaxxu; 4- 3arpy304Hasi roJIOBKa; 5- OTMOPHBIE POJIUKH; 6-
byHIaMeHT; 7-TOIUIMBHAS TOJIOBKA

Jlig cnekaHus HIMXTHI MPUMEHSIOTCS TpyOuaTble (OapaOaHHBIE) Bpalllaloluecs Meuu
(puc.3), aHajIOrMuyHBIE IleyaM KaJbIMHAIMKA TUIPOOKHUCH amoMuHMS (AnuHHOH 10 110m
JUaMeTpoMSM 171l GOKCUTOBOM MMXTHI U 10 180M  nuameTpom SM aiisd HEPEeTUHOBOW IMIMXTHI),
HAKIIOH 110 TOpu30HTY 2-2,5°,

Jis medell MCHOb3yeTcsl ra3000pa3HOE, JKUIKOE, TBEPAOE MbUICYrOJIbHOE TOILIMBO.
TBepoe NbUIEYroIbHOE TOIUINBO COJEPKUT 3HAUYUTEIIBHOE KOJIMYECTBO 30J1bl, B COCTaB KOTOPOH
BXOJIUT TJIMHO3€M, KPEMHE3eM U JIpyrue KOMIIOHEHTHI, KOTOpble HEOOXOAUMO YUYUTHIBATh MpPU
pacueTe MHUXTHI.
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[leunoii 6apabaH MO AJTMHE COCTOUT U3 5-TH TEMIIEPATYPHBIX 30H.

[TepBas 30Ha — cymka. HaxomuTces B BepXxHel (X0y101HOW) yacTu OapabaHa, TemMmeparypa
muxTel 0120 10 300°C. B 3T0i1 30HE yaansieTcst U3 mMuXThl Biara 10 6-10%.

Bropas 3ona— mnogmorpes.Temmeparypa mmxtel 300-800°C, mnpomcxomut moiHOE
yZlaJI€HUE BJIark U3 IIHXTHI.

TpeThst 30Ha - KanbluHAUUA (pasnoxkenue). Temmneparypa muxtsl oT 800 10 1000°C. B
9TON 30HE MPOUCXOUT IOJTHOE PA3IOKEHUE H3BECTHSAKA.

YerBepTas 30Ha — criekaHue. MiMeeT HamBhIcIIyto Temmeparypy mmxtsl 1200-1250°C. B
ATOH 30HE 3aBepIIACTCs MPOIIECC CeKaHus U MonMHocThio pasnaraercs Na2COs. 3ona HaxomuTCS
B IIpeJieiax OTHEBOTO (akena.

[Iaras 30Ha — oxJyaxkaeHue. PacmonoxeHa B caMoOil HMXKHEH JacTu meuHoro 6apabdana, 3a
OTHEBBIM (haKeyIoM, TeMIIepaTypa creka cHmkaercs g0 1000- 1100°C.

bapabannble meum - OapabaH W3 JUCTOBOM cTanu TOMMHON 20-70MM, H3HYTpH
dyTepoBaH OrHEYIOPHBIM KHPIMYOM, yroi HakiIoHa OapabGana 2-2,5°.CkopocTh BpamieHus
Oapabana 1-206/MuH.

HopMmanbHbili cnek mpenctaBisieT coOOW MaTepuan TEMHO-CEpOro IIBETa, BEITUYHMHA
kycka 40-50mm.

[IuxTa B neys mocrynaer B Buje mynblisl (¢ coaepxkanueM 40-42% Biaru), nosyyaemoit
B pe3yjbTaTe MOKPOIrO IOMOJa IIUXThHI B IIAPOBBIX MEJIBHUIIAX BMECTE C OOOPOTHBIM COAOBBIM
pactBopoM. [Togaua MOKpON HMIMXTHI B MeYb MCHONB3YIOT (GOpPCYHKH (puc.4), paclbUIMBAIOIINE
MyJIBITY.

dopcyHka mpeacTaBisieT co00il TOPU3OHTAIBHYIO METaNIMYecKyl TpyOy, KoTopas
OKaHYMBAaETCAd TOJOBKOW C BHUHTOBBIM pacobpuiuTesieM. K MOpOoTHBONONOXKHOMY KOHILY
MPUCOEANHEH NUIAHT, MO0 KOTopoMmy mon aasieHueM 10-12aTtm mopaercs Mokpas muxta. B
roJoBKe (POPCYHKH CTpys HIMXTHl NPUOOpETaeT BpalIaTeNIbHOE [BHKCHHE U PACHBUIICH,
BBITAJIKMBAeTCs U3 coruia (oTBepctre 7-10MM) Ha paccTossHEE 0KoJio 10M.

Pucynok 4 - IlynsnoBas ¢popcyHka

[Tpou3BOAUTEILHOCTD TIEYH CIICKAHUS OMPEACISIOT (PaKTOPBI:

- TOJIIIMHA CJIOSl MaTepuala B IeuH;

- yucio o6opotoB Oapabana neun (1-206/MuH);

- BJI&KHOCTH ILTUXTHI;

- XMMHYECKHUI COCTAB MINXTHI.

OTxopasmue rassl

IIpu HOpManbHO# paboTe TeMIIepaTypa OTXOASIIHNX ra3oB B 6opose meun180-200°C.
CocraB ra3oB HOpMaJIbHO pabOTaIOIICH MeYu:
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- komuuectBo CO u O2 He nomkHO npessimaTh 0,4-0,6%

- CO2 gomxHO OBITH B Tipenenax 25-27%.

l"a3pl, BBIXOASIIME U3 MEUYU, COAEPKAT OONBINOE KOJUYECTBO IMBUIH, JUJIS yJIABIMBAHUS
IBUTK Ta3bl MPOXOJAT Yepe3 YCTAaHOBKY IMbUICYJIABIMBAHUS. YCTAHOBKA COCTOMT U3 MbLICBOU
KaMephbl, IUKIIOHOB, JJIEKTPOPMIBTPOB U MOKPBIX CKpyOOepoB. [Ibuib, yIOBIEHHAS B MBLUIEBBIX
KaMmepax, IIUKJIOHAaX, JIeKTpOopUIbTpax, BO3BpallaeTcs B rneyb crnekanus. [1buib u3 ckpyooepos
B BUJIC TyJIbITBI BO3BPAINACTCS B OT/ICIICHUE TIOJTOTOBKY MUXTHI. [IbieBbIHOC W3 OapabaHHBIX
neueit cocrasiigeT 30-40% OT Macchl CyXOW HIUXTHI.

Oxgaxnenue  cmekoB M3 mewynoro  OapabaHa  cmek — CChIMaeTcs B
XONoAWIbHUK(OapabaHHbIi), MNPOABHUrasch MO KOTOPOMY OH OXJIQXJAeTCs JBHXKYILEMCS
HaBCTpPEYYy BO3JyXOM U OPOIIEHHWEM HapYXKHOM MOBEPXHOCTH XOJOAWJIbHHUKA BOAOH, 10 60-
70°C.

OxJaXICHHBIN CIEeK TOoJaeTcsl Ha JAPOOUIIKY, pabOTarollyl0 B 3aMKHYTOM ITHKJE C
rpoxotoM. Pa3mep crieka nmocie apooneHus S-8mm.

BrelmesiaunBanue cneka

Jlisa u3BledeHHs ajJlOMUHATa HAaTpHsl B PAcTBOP CIIEK IMOJIBEPraercs BHINIEIAYUBAHUIO,
BOJIOM, COZIOBBIM PacTBOPOM, CJIa0bIM aIFOMUHATHBIM PACTBOPOM.

['maBHBIE coCTaBNIAIOIINE CIIEKA!

- amomunat Hatpus Na2O -Al203

- ¢epput Hatpust Na2O - Fe203

- nBykanbieBbiit cuukar 2Ca0 - SiO2

- tutanat Hatpusu canbis Na2O -T102, CaO -TiO2

BaxkHoil XapaKTepHUCTUKON CIEKOB SIBJISIETCS MOPUCTOCTh (OTHOLIEHHME 00beMa Hop K
obuiemy o0beMy creka) u JoiixkHa cocTaBiath 10-20%.

BrlmmenaunBanue BeeTCs B MOJOTPETHIX KapOOHATO-IIEIIOUYHBIX PACTBOPAX.

IloBeneHue cneka NpU BbINIEIaYHBAHUM.
Anromunam nampus BeICTpo pacTBOpPSIETCS B rOpsiueid BOJAE U PAaCTBOPAX C MOHUKEHUEM

TEMIIEpaTypbl PACTBOPUMOCTH CHUKAETCH.
Naz20 -Al203 + 4H20 =2 NaAl (OH)4
@eppum Hampus 1Ipu CONPUKOCHOBEHUH C BOAOUW TMIAPOJIU3YETCS,  BBIAENAS B OCAIOK

OKHCB XKelle3a U 00pa3ys eIKYIO 11e]104b, KOTOpasi MOBBIIIAET Ox PACTBOPA, MOBBIIIAS CTOMKOCTD
AJTIOMHUHATHBIX PaCTBOPOB MOCIIE BhIIIEIAIUBAHUS:

Naz20 - Fe203 + H20 = Fe203]+ 2 NaOH

IIpouecc THAPOJIN3a IPOTEKAeT MENJIEHHEE, YEM pacTBOPEHUE aAJIIOMHHATOB.
HHTEeHCUBHOCTD pa3iiokeHus (pepputa HATpUsl BO3pacTaeT ¢ MOBBILIEHUEM TemmepaTypsl. [log
BJIMSHUEM UUCTOW BOABI 3TOT MPOLECC MPOTEKAaeT HWHTEHCHUBHEE, YeM TMOJ JeHCTBUEM
AITIOMHUHATHOTO PacTBOPA.

Heykanvyueswviti _cunuxkam B BoJe oOpa3yeT HepacTBOPUMBIE COETMHEHUS

OJTHOKAJIBIIEBBIH CHIIMKAT TUAPOOKHCH KATTbIIHS:
2Ca0 - SiO2 +2 H20 = CaO - SiO2 - H20| + Ca(OH)2 |
Pa3naraercs B IIENOYHBIX M KapOOHATHBIX pacTBOpax ¢ oOpa3oBaHHEM PacTBOPUMOTO

CUJIMKaTa HaTpHd:
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2Ca0 - SiO2 +2 NaOH + H20 = 2Ca(OH). + NazSiOs3
2Ca0 - SiO2 +2 Na2COs3+ H20 = 2Ca COs3 + Naz SiO3 +2 NaOH

OOpa3yronuiics: CUIMKAT HATPUS W THAPOKCHUJ KaJbIMS BCTYIAIOT BO B3aUMOJICHCTBUE
C aIFOMMHATOM HATpHsi, 00pasys MaopactBopumbieruapoamtomocuinkarei(TACH)

2Naz2SiOs +2 NaAl (OH)s = Naz0 - Al203- 2Si02:2H20| +4NaOH
TpexkanblUeBBIUTHIPOAITIOMUHAT

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

3CaO0 - Al203- 6H20 + Naz2SiOs3 = 3CaO0 - Al203- SiO2- 4H20| +2NaOH + H20

Tumanam nampus u kanvyus Na2O -T102,Ca0 -TiO2 mnpu BblleIauYMBaHAK CIICKA HE

pacTtBopsieTcsl.

[Ipn BblmIENTaUMBaHMM CIEKAa B PAcTBOpP MEPEXOIUT TIJIABHBIM O0pa3oM aJllOMHHAT
HarpusNaAl (OH)s. Hapsimy ¢ HUM pacTBOpSIeTCSl M HEKOTOPOE KOJMYECTBO KpEeMHE3eMa,
VICTOYHMKOM ero ciykut cwimkar Hatpus Na20- SiO2. B pactBope mosiBisieTcss HEKOTOpOe
KOJINYECTBO CBOOOIHOM IIE€TI04YH, KOTOPAas MOJy4yaeTcsi OT TUApon3a peppuTa HaTpHsl.

[Tocne BhINIEeTaUYMBAHKS CIIEKa OCTAETCS TBEPABIH HEPACTBOPHUMBIA OCTATOK- KPACHBIH
II1aM, KOTOpBIi cocTouT U3 KommoHneHToB: 2Ca0 - SiOz, Na20 -Al203 -2Si02 - 2H20, CaCOs,
Fe203, Na20 *T102, CaO -TiOz, 3Ca0 - Al203- 6H20,3Ca0 - Al203- SiO2- 4H20

Ha BpIlnieraunBanme crieka BIUSIOT (GaKTOpHI:

- TOHHMHA [TOMOJIA;

- KOHIICHTPAIIUs COJIOBBIX PACTBOPOB MPUMEHSIEMBIX MTPH BhINIEIAYHBAHUY;

- KayCTHYECKOE OTHOIICHHUE MOJTy4aeMbIX aTFOMUHATHBIX PACTBOPOB;

- TEMIIepaTypa;

- BpeMsl BBIIIICTAYMBAHNS;

- THII ammnapaTypebl.

TexHon0orus BpIlIeIa4YNBAHUSA CIICKA.

B 3aBoJCKHX YCIOBHSX BBIIEIAYUBAHUE MOXKHO ITPOBOJUTD:
- IEPEMEILIMBAHUEM ITYJIbIIBL;

- i Hy3nOHHBIM METOJIOM WJIH MPOTOYHBIM;

- B TpyOYaThIX BBILIEIAUUBATEISAX.

Buvuyenauusanue nepemewusanuem 310 Hambonee crapelii cniocod. OH HCHOIb3yeTCs

JUIS BBIIIEJIAUMBAHUS CIIEKOB, TaK W JUISl BBINICIAYMBAHUS THAPAPTHIUTOBBIX OOKCHTOB IPH
aTMOoC(epHOM JIaBJICHUU. B kauecTBe OCHOBHOTO ammapaTta UCIOJIb3yeTCs Yajl C MPOMeIIepHOM
Memanko, nenaronieii 80-100 06/MuH.

37



B uan momaercs pasMOJIOTHI B MEJNBHUIE CIIEK M IPOMBIBHBIE BOJALI OT IPOMBIBKU
KPacHOIrO IMIIaKa, CMEIIAHHbIE ¢ HEKOTOPHIM KOJMYECTBOM COIOBOIO pacTBopa st Ooiee
MOJIHOTO W3BJIeUeHHs riMHo3eMa. CBoOOAHAs eakas IIENoYb, JUIS IOJYYCHHS CTOHMKHX
QIIOMHHATHBIX ~ PacTBOPOB, 00pa3yercsi MpH  BBIIECIAYHBAHWKA [PH  B3aMMOJICHCTBUM
JIBYKAJIBIIHEBOTO CHUITMKATA C COJ0M 110 PEaKIInu:

2Ca0 - SiO2 +2 Na2CO3 + H20 = 2CaCOs3 + Na2SiOs + 2NaOH

Ho rmaBabIM 00pa3oMm miestoub 00pa3yercs OT THApon3a (eppuTa HATPHS:
Naz20 - Fe203 + H20 = Fe203 + 2 NaOH

BerlnlenaunBanue BedyT IpH Temmeparype pactsopa 75-80°C, HempephlBHO B yaHax
PaCIION0KEHHBIX KACKAIHO, TOCJIEA0BATEIBHO OJHH 32 IPYTHUM.

MonoThIi CHEK MOJAETCS B YaH CBEPXY LIHEKOBBIM nurtatenem. Ilynbna u3 mociaegHero
YyaHa UJIET Ha CTYLEHUE U ITPOMBIBKY B CUCTEMY CTYCTUTEIICH.

Kpenkuii anoMHHATHBII pacTBOp IOCHE CTYIICHHS MOCTYHaeT Ha OOECKPEeMHHMBAHHE,
KpacCHBIN 1IJIaM PO psll IpOMbIBATEIEH HaAIMpaBIsIeTCs B OTBaj. B XBOCTOBOM IpOMBIBATEb
KpacHOro IulaMa IOCTYINaeT ropsiyas BOJa, K MPOMBIBHBIM BOJIaM, BBIXOJSLIMM M3 BTOPOIO
MPOMBIBATENIS, JIOOABIISIOT COMOBBI pacTBOp, M TMOJNYYCHHYIO CMECh HAmpaBIsSiOT Ha
BBILIEJIAYMBAHUE HOBOW MMOPLUH CHIEKA.

BrlmenaunBanue creka MEPEMEIIMBAHUEM MOYKHO IPOU3BOAUTH B IIAPOBBIX
MEJIbHUIIAX, a CTYIICHHE MPOBOAUTH B (PUIIBTPAX- CTYCTUTENSAX, codeTaroume (GUiIbTpalu u
OOBIKHOBEHHOE YIIJIOTHEHUE.

Bouyenauusanue ouggysuonnvim memodom. Ipunnun nuddy3noHHOr0 METO1a COCTOUT
B IIPOCAYMBAHUHU PACTBOPHUTENSA Yepe3 CIo NIpoOJieHHOro creka. PacTBopuTenb, moaaBaeMblid
MO/l HEKOTOpPHIM JIaBJICHHEM, OMBIBAa€T 4YacTHIBl crekan JuddyHIUpys BHYTPU HUX,
BBIIIIETIAUYMBAET alfOMUHAT HaTpud. [Ipu 3TOM MeToje BhIIIeNauuBaHUsI MOXKET OBITh MPUMEHEH

KpynHbIii Marepuan (5-8MMm), obOnagarommii  1octatrouHodt mopuctocteio  (40-45%), HO
coJiep’Kalliii BO3MOXKHO MEHbIlIEe KOJWYECTBO IbLIM BO H30€KaHUE 3alOJHEHHUS IMOp U
KaHaJbIEB B YaCTUIaX CIEKa.

Anmapar Ui BbIIIEJNAUMBAHMS ~ ClIeKa  MNPOTOYHBIM ~ METOJOM  Ha3bIBAaeTCs
muddyzop(puc.5). Ilpencrapnser cobol HUIMHIPUYECKHUI KeNe3HbId pe3epByap ¢ BEPXHUM
JTHUILEM KOHUYECKOH (hOpMBI.

B HMKXHEN yacTH MMEETCs JIOKHOE OTKHJHOE JTHO, YEPE3 KOTOPOE BBIIPYKAETCS LUIAM.
PactBop monaercs uepe3 maTpyOOK, paclojOKEHHBIH B HIKHEM JHMINE, a BBIXOIUT dYepe3
naTpyOOK B rOpJjOBHHE BepxHero aHuiia. Juddy3zopsl coequnensl TpydamMu mocae10BaTeNIbHO B
3aMKHYTYI0 OaTapero.

B mnepBeiii (xBocToBOI) Auddy30p MOJAIOT BOAY WM ciIalblil pacTBOpP COIbI, MPOW.s
BCI0 Oarapero, MpeBpallaeTcsl B KPENKUN allOMUHATHBIA pacTBOP M BBIXOJUT U3 TOJOBHOTO
muddyzopa. Hanbonee MOIHO BBINIEIOUEHHBIH CIIEK HaXOAUTCS B XBOCTOBOM nuddysope, a
CBEXMUI B TOJIOBHOM.
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Pucynok 5 - Iuddysop a1 BblleIaunBaHus CIIEKa:
1-xopmyc; 2- 3arpy304HbIil JIIOK; 3- pa3rpy30uHbIi JIIOK; 4 - KpBIIIKa 3arpy304HOrO JIIOKa;S-
KpBIILIKA pa3rpy304HOrO JIIOKa; 6- TUAPAaBIMYECKOE MPHKMMHOE YCTPOWMCTBO; 7- pelleTKa
OTKHUJHOM KPBIIIKH; 8-pe3nHOBast MPOKIIAIKA.

Juddy30p ¢ BBIMIETOYEHHBIM CIIEKOM TEPHOAMYECKH OTKIIIOYAIOT, a B APYIrOM KOHIIE
6araper BMECTO HEro BKJIIOYAIOT JUPQPY30p CO CBEKEM CIIEKOM. 3a Mepuo]l MOJHOro obopoTa
(unkia) Kaxapii qudQy3op ObIBACT OMH pa3 TOJIOBHBIM.

OO6pruno B Oarapee u3 aBeHaauatu AUdPy30poB AEBATH HAXOIATCA B paboTe, OJUH IO
3arpy3KOid, OJIFH ITOJT BBITPY3KOH W OJIMH B 3arace Ui MEPUOINIECKOTO OCMOTpPa M PEMOHTA.

Kaxnprii nuddy3op nMeeT Tpu BEHTWIIS: IS TTOJIBO/IA BOBI, TS TIepeIadll pacTBOpa B
cnenyromuid quddy3op, A epeaadn pacTBopa B COOpPHBINA Oak.

ITpu Takoii cxeme BBIIIETAUMBAHUS CIIEKa JOMOJHUTEIbHAS MPOMBIBKA KPAaCHOTO IIUIaMa
HE HYXXHa.

[Monyuennsiit kpenkuit pactBop ( 280r/n  Al203 u 238r/n Na20, ax=1,4) B ocBeTICHUA
HE HYXJaeTcs, T.K. CJIOW cIleKa sBISETCS CBOEro poja (WIbTPOM; MPUCYTCTBYIOLIAs B HEM
B3BECH IIJITaMa HEBEJINKA U OCAKIACTCS TIPH 00ECKPEMHHUBAHNH.
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Temneparypa BOJbI, TOCTyHawImas B xBocToBOH muddysop, 95°C. Peaxrms
pacTBOpPEHUS ATFOMHUHATA HATPHsI SK30TepMUIecKas, BO n3bexaHHe meperpeBa pacTBop Mo MyTH
ot oaHOrO Auddy30pa K APyromy IpoXOoIUT Yepe3 XOJIOUIbHUK.

TemmepaTypa KpemKoro allOMHHATHOTO PacTBOPa MPH BBIXOJIE M3 TOJIOBHOTO Auddy3opa
100-105°C, o6mas mpoaOIKHTENFHOCTh BhIENaYnBanus crieka 200mun, n3pnedenne Al203 u
Na20 — 90%.

Bbarapeto u3 10-12 nuddy30poB co CI0KHOM KOMMYHHKAIIUEH MOXKHO 3aMEHUTH OJHHM
nuddy30poM ¢ HENpEephHIBHOW 3arpy3Koil crieka (CBepXy) M pasrpy3koil nuiama (CHU3Y), C
HENpPEephIBHON MMoAaueil BOABI ISl BbIIIETAUMBaHUSA (CHHU3Y) U CJIMBAa KOHIEHTPUPOBAHHOIO
JTIOMUHATHOT'O pacTBOpa (CBEpXy) puc.6.
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Pucynoxk 6 - [IpyHIMnuansHas cxema BepTUKaJIbHOTOBBILIEIaunBaTEs:
1 - kopmyc; 2- ceKTOpHBIH pasrpykaTenberneka; 3- OyHkep crieka; 4- mubdep

Ilpomounsiii _nepronsyuonHvligblea usameny _aenmounoco _muna (puc.7) OH

no3Boisier moBbicuTh m3BNedeHne Al203 w NaxOus cneka W JOCTUTHYTH  BBICOKOW
MIPOU3BOJUTEIIBHOCTH.
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Pucynok 7 - CxeMa JIeHTOUHOT OIIEPKOJISIIUOHHOT OBBIILEIaYUBATEISL:
1 - Oynkep misa creka; 2- muartarens ; 3- nepkossitop;4- Bai;, 5- nens; C- cnek; KP —
kpenkuid pactBop; BII- Boma mumamosas; II-1, TI-ILII-Il- nmepBas, BTopas,Tperbs
npomBosl; II- nuram

[lepkonsALMOHHBIN anmapaT COCTOUT U3 LIETHOTO TPAHCHOPTEpaS ¢ yCTAaHOBJICHHBIMM Ha
HeM KoHTeWHepamu (mepkoistop)3. KoureiiHep pazneneH NeperopoAkaMu Ha psj
BEPTUKAJIBHBIX OTCEKOB. B oTcekax Ha paccrogHuu 200-250MM OT AHMINA yKpeIJieHa ChbeMHas
IIeJIeBHIHAs CETKA C pa3MepamH 1enu 3MM. B mojiceTouHoM npocTpaHCcTBE OTCEKH KOHTEHHepa
COO00IIal0TCA U UMEIOT BBIXOJ I pacTBOpa.

3arpy3ka apo0JIeHOro CreKa B KOHTEHHEpa OCYIIECTBISETCS CEKIIMOHHBIMU MUTATEIISIMU
2 u3 Oynkepa 1. Cnoit cmeka Im. CkxopocTh KoHTeiMHepa nocturaer o 0,22m/MuH.
[IpousBonurenbHOCTh Hocturaet 10 100t B yac.

PacTBOpBI B MEpKOJIATOPHI MOAAIOTCS HACOCAMH IO CHCTEME TPyOONpOBOJOB. Ammapar
pa3out Ha 8-9 30H. B mepByro OT pa3rpy304HOro KOHIa armnapara 30HYy I10aeTcs ropsiyas Boja,
a U3 TOCJEHEN, FOJOBHOW 30HBI BBIXOJUT PAacTBOp allOMUHATa HaTpus. Pasrpyxkaercs muiam
IpY ONPOKH/IBIBAHUN KOHTEHHEpa B MOMEHT Iepexo/a ero ¢ paboyeil BeTBU Ha XxoiocTyro. s
IIPOMBIBKH CETKH IOCJIE pa3rpy3Ku KOHTEHepa 1oj anmnapar nojaercs Boja MoJ JaBJIeHUEM 8-
12atm. [Ipoiins dyepe3 ciioil BBIIETOUEHHOTO CIieKa, CIa0blid allOMUHATHBINA pacTBOpP HacocaMu
MOJIaeTCs B CIEAYIONIYIO 30HY U T.J. B mpeAronoBHyo 30Hy BBOAUTCS COJOILIEIOYHON pacTBop,
JUTSI TIOJTY4E€HUS HY>)KHOTO KayCTUYECKOTO MOTYJIS.

[TpoMBITHIH 1ITaM U3 IpUSMKa epeKaunBaeTCs Ha UTAMOBOE TOJI€.

OnHUM U3 OCHOBHBIX YCJIOBUH HOPMaJbHON paOOThl MEPKOJISIIMOHHOTOBBIIIEIaYNBATEIS
SBIISIETCS PABHOMEPHOE paclpelelieHHe Ccleka IO BBICOTE 3alloJIHeHUs KOHTeWHepa W
pPaBHOMEpHBIA TpaHyJIOMETPHUECKUIl cocTaB crneka. Hamuune Menkod ¢pakuuu B crieke
MPENSITCTBYET PABHOMEPHOMY MTPOXOXKICHHUIO PACTBOPA MO CEUEHHUIO BBIIIETaUlBaTENs.
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Tpyouamvle sviuyenauusamenu (puc.8, 9) B HHX ocCymecTBIsSeTcsl HENPEPHIBHOE

BBILLETIAYMBAHUE KyCKOBOrocneka. [IpuHuumn neicTBrus NpOTUBOTOYHBIN.

Pucynox 8 - TpyOuaTslii BeIlIeIauMBATETH

Anmapar mpeacTaBlisieT Bpamiaromnuiics 6apaban mmuHHON 10 60M, muameTpoM 3-5M,
yIJI0M HakJIoHa 5% 1o oTHOWmIEHHIO K JunHe. Criek mepeMeraeTcss CHU3y BBEpX, a 000pOTHBIN
pacTBOp M BOJIa TIOCTYIIAIOT B CPETHIOIO M BEPXHIOIO YacTh OapabaHa,cTeKasi BHU3.
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Pucynok 9 - TpyOuartslii BblllleIaunBaTENb!
1 - Bpamaromuiicst 6apaban; 2- BUHTOBAs CIUPAJb; 3- CIIEKOBAast TeUKa; 4- 3arpy304uHas rojioBKa;
5-KOJIBLIEBOM MOJIOYHBIN 37eBaTop; 6- 3y04aroe koyieco; 7- KOBII; 8- menbHuUIA; PO- pacTtBOp
o0opoTHblif; BI'- Bosa ropsiuasi.

Hasctpeuy cneky aBukeTcst 0OOPOTHBIN pacTBOp, BbINIENAaYMBas M3 CIIEKa aJOMHHAT
HaTpUs, a BOJIa IPOMBIBAET IIJIaM, BBITPYKaeMbIi Uepe3 BEPXHIOI0 YaCTh BBILIEIaYNBATENS.

Criek, a 3aTeM LIUIaM MEepeMEIAlOTCs U3 HUKHEW 4acTu TpyOuyaToro BbIIIETauMBATENs B
BEPXHIOIO CIUpajb, NPUBAPEHHYIO K BHYTpEHHEH MOBepXHOCTH OapabaHa, MpU MEIIEHHOM
BpallleHUU BbIIIETaunBaTes. B BUTKAaxX cOupaiy NpeaycCMOTPEHBI NMPOpe3H JUIsl MepeTeKaHus
pacTtBopa, AuGPyHAMpYIOLIEro depe3 Bcilo Toimy crneka. K HemocraTkam TpyOdaThix
BBIILIEIAUYNBATEIEH OTHOCUTCS COAEPKAHUE 3HAYUTEIBHOIO KOJIMYECTBA B3BELICHHBIX TBEPJBIX
YacTUI] B CJIMBE QJIIOMMHATHOIO pacTBOpa, TakoW pacTBOp HEOOXOJUMO MOJBEprarhb
¢mipTpanuu. B cuity aToro, crnek JobKeH CoAep kaTh MUHUMYM TOHKOM (pakiiuu.

ObeckpeMHMBaHKE AJTIOMUHATHBIX PACTBOPOB
Cywnocmy_obeckpemnusanus. B pe3ynprare 3TOi omnepanuy U3 KOHLEHTPUPOBAHHOTO
QJIIOMUHATHOTO PAacTBOpa yJaiseTcst OoJblIas 4acTh KpEMHe3eMa, Iepeleiero B pacTBOp Ipu
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BbIILIETIAUMBAHUN. AJIIOMUHATHBIA PAacTBOP,HANpPABISIEMbI Ha KapOOHU3ALMIONIS TOTYyYEHUS
BBICOKOKAUECTBCHHOTO TIIMHO3eMa, TOJDKEH UMeTh kpeMHeBoe otHomeHue (P= Al203/ SiO2) He
ke 1000.

AJIOMHHATHBIA PAacTBOP MOCJE BBIEIAYMBAHNUS 3HAYUTEIBHO 3arpsi3HEH KPEMHE3EMOM
¢ konuenrparueit 80-150r/1AI203 umeer HUM3KHMH KpeMmHHEBbIA Moayib 20-50, dro He
MO3BOJISIET MOJIYYUTh TPEOYEMBIi 10 XUMUYECKOMY COCTaBY IITMHO3EM.

ObeckpeMHHBaHUE 3aKJIOYaeTCd B CBSA3BIBAHUM PACTBOPEHHOTO B AJTIOMUHATHOM
pacTBope KpeMHe3eMa B HEpaCTBOPUMbBIE COEIMHEHUS U UX OCaKIeHHe. JJOCTUTHYTh 3TO MOXKHO
JIBYMsI Y TSMU:

[epBblif — MPOAOIDKUTENHFHOE HArPEBAaHUE AIFOMUHATHOTO PacTBOPa, CIIOCOOCTBYIOIETO
pocty kpuctaioB ruapoamoMocuiankata Hatpus (Na2O  -Al203  -2Si02 - 2H20),
obpasyromierocss npu B3aumoaeicTBuu NazSiOsz u NaAl(OH)s. OGpasyromiuecss KpUCTaJLIbI
TUAPOATIIOMOCHIIMKATa HATPUSl ¢ TEYEHUEM BPEMEHHU BBINAAAIOT B OcanoK(Oemnplil mam). OTOT
MPOLIECC YCKOPSETCS B MPHUCYTCTBUM HEKOTOPOro KoimuyecTBa KpacHoro nwiama uiaun ['ACH,
YaCTHULIBI KOTOPOTO CIY)XAT LIEHTPAMU KPUCTAILTU3AIUU THIPOATIOMOCUIIMKATA HATPUSL.

Bropoii— HarpeBaHue ajJlOMHHATHOTO pPacTBOpa BMecTe ¢ wu3BecThlo. OOpaszyercs
MaJIopacTBOPUMBIH ruapoantoMocuinkar kaiabiusa (3Ca0 - Al203- SiO2- 4H20),Bbinagaronuii B
0CaJIOK, ¥ 00pa3yeTcsl TaK Ha3bIBAEMBIi OCNbIi IILIaM.

Texnonozusi obeckpemnusanus. (O0ecKpeMHUBaHUE BeAyT B JBe craguu. Ha mepsoil

cTamuu OOECKpeMHUBAHHE BEeIyT B Oarapee IOCIIEIOBAaTEIIbHO COSAMHEHHBIX aBTOKIIABOB,
CHa0KEHHBIX MAPOBBIMH 3MEEBHKAMHU M MelIajakaMu npu Temmeparype >140°C. TIpouecc BemyT
HenpepsiBHO 3uac. be3 mobaBku uzBectu npu 3,2-3,5atMm. B kauecTBe 3aTpaBKU HUCIIONIB3YETCS
KkpacHbii nuiaM niau 'ACH.

[lonyuyennsiii pactBop umeer KpemHueBbli Moayiab 300-400. Ha mnepBoil cragum
KpeMHe3eM oTaensiercs B Bue ruapoantomocuinkara (CACH) NazO - Al203- 2SiO2-2H:20.

Jlns monydeHusi pactBopa ¢ KpemMHeBbIM Moayinem 1000 cuyXxut BTOpas cTaaus, B
pacTBOp BBOJHUTCS H3BECTh, 00pa3yeTcsi MajlOpacTBOPUMBIA  THAPOATIOMOCHIIMKAT KaJIbIHS
(3CaO -Al203 -SiO2 - 4H20), BbIMAAAONIMA B OCAAOK, BTOpas CTaius MPOU3BOAMUTCSI B
Memmankax npu Temmnepatype ~100°C B Teuenue 1-3uac.

B mmame mocsie BTOpoi cTaguu 00SCKpeMHHBAHHS comepkutcs 10 26% Al20s. s
yMmeHbleHus cogepxkanust Al203 B mmaMe ucnonb3yercs cogoBast oopabdotka. [Ipu 3ToM okcu
ATIOMHUHUS U3 1IIJIaMa MEePEXOANUT B PACTBOP, OAHOBPEMEHHO MPOUCXOANT KAYCTH(UKAIIUS COJIBI.

3CaO0 -Al203-SiO2 - 4H20 + 3Na2C0O3 +2H20 =3 CaCOs+ NazSiOs + 2NaAl (OH)s+
2NaOH

[Tomy4eHHBI pacTBOP WCIIOIB3YETCS TSI BHIIIETAUNBAHUS CTIEKa, a IUIaM COJICP AT
1m0 85% CaCOs, uzaer B OTAENEHWE NPUTOTOBJICHHS IIMXThl WM Ha BTOPYIO CTaJIUIO
00ECKpEeMHUBAHHS BMECTO U3BECTH..

KapOonun3anus aJlOMMHATHBIX PACTBOPOB

KapOonusanuus 3T0 OJUH M3 METOJOB Pa3/IOKEHUS AFOMHHATHOIO PacTBOpa C LIETIbIO
BBIJICJIEHUS THIPOOKHUCH anmoMuHus. [lpu kapOoHU3aIMK MOTydaeTcst THAPOOKHCH aIFOMUHUS U
pacTBOpP COAbI, KOTOPBIN UCIIOIB3YETCSI KaKk 00OPOTHBIN PacTBOP.
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IIpu xapOoOHHM3ALMU ATIOMMHATHBIA pacTBOp 00pabaThIBAlOT YIIEKUCIOTOH (OOBIYHO
TomouHbIe Ta3, coaepxkanme CO», Ta3wl neuelt cnekanus, coaepxkamue 12-14% COy). IIpomecc
MPOTEKAET B JABE CTA/IUH.

[lepBas cramus — HeWTpalM3alys MPUCYTCTBYIOIIEH B pacTBOpPE CBOOOTHOHN €aKOM
HIeJI0YX C 00pa30BaHUEM COJIbI

2NaOH + CO2 = Na2COs + H20

Bropas craaus- BoleneHrne THIPOOKHCH ATFOMUHHUS 32 CUET Pa3NIoKEeHUs aTlOMUHATHOTO
pacTBopa Oiarogapsi pe3KOMy CHIXKEHHIO €ro KayCTUYECKOr0 OTHOIICHUS
NaAl(OH)«~ Al(OH)s + NaOH

OOpazyromjasicss  enkas LIEJI0OYb Cpa3y CBS3bIBaeTCSI B COAY C IOCTYMarolen
YIIIEKUCIIOTOM, U CO3/1at0TCs YCIOBUS AJIs AAJIbHEHIIETO pa3IoKEHUs aIFlOMMHATHOTO pacTBOpA.

Ponb yriekucnoTsl 3aKiiro4aeTcsi B HeMTpalIu3aliy eKO! MeI0Yd U CO3AaHUsl YCIOBHIA,
JUISL pa3JI0KEHUs aIFOMMHATHOTO pacTBOpA.

Busanue pasnuunvlx ghakmopos na kapboHusayuo

Ha kapOoHM3alMI0 aqOMHUHATHBIX PAacTBOPOB, T.€. Ha TEUEHHE CaMOro Ipolecca U
TJIaBHBIM 00pa30MHa KauyeCTBO TUApPATa OKUCH ATIOMHHHUS BIUAIOT (PaKTOPHI:

- TeMIepaTypHble YCIOBHUS;

- IepeMeIInBaHue;

- MPOAOIKUTENBHOCTD (CKOPOCTh KAPOOHU3AIUH );

- creneHsb (M1yOrHa) pa3iokKeHHUs pacTBOpA.

B mpoMBIIUIEHHBIX YCIOBUSIX 3TH (PAKTOPbl JOJDKHBI COYETAaThCS TaK, YTOOBI
MOJTYYCHHBIA TUAPAT OKUCH AIFOMUHUS COIEP)KAI MHHUMYM IpUMeceld KpeMHe3eMa U IIeJI0YH,
a KPYIHOCTb KPUCTAJUIOB €ro OblIa TaKOM, YTOOBI THApPATHAS MTYyJIbIIa XOPOIIO (PUIBTPOBAIACH.

TemnepaTypHble YCJI0BHUSA BIUSAIOT HA (U3NIECKUE CBOWCTBA BBIJCISAEMON THIPOOKHCH.
Kap6oru3zanuro eyt npu 80-90°C.

C noHMXEHHEM TeMIepaTypbl BO3PACTaeT KOJUYECTBO MENKHX (PaKIHUH THIPOOKUCH.
Heobxonnmas temnepaTypa JOCTUTaeTCs:

- XOpollel TemIon30JIsAuel anmnapaTyps! (kapOOHHU3aTOPOB);

- TEIJIOM, BHOCUMBIM C ra3aMH.

Conep:xanue CQO2 B OUHIIIEHHBIX TOMOYHBIX Ta3ax koseonercs 12-14%. Yem Boiie ux
KOHIIGHTpaLUsl, TEM HMXKE UX Pacxojl, MEHbIE TepsSeTcs Telia ¢ OTXOJAIIMMHU ra3aMH, BbIIIE
NPOM3BOUTENFHOCTh KapOOHM3aTopa. B CBSA3M ¢ yMEHBIIEHHWEM JHUCIEPCHOTO COCTaBa
THJIPOKCUA B KOHIIE MPOIecca CKOPOCTh Tra3allui K KOHITy Mpolecca JI0JKHA ObITh CHIDKEHa. B
MPOMBIIIIEHHBIX YCIOBUSAX MPOJOJIKUTENBHOCTh KapOOHHU3auK 6-8uac.

IlepememmBanne  pacTBOPOB IpH KAapOOHM3ALMM CYIIECTBEHHO BIHUSET Ha pOCT
KPHUCTAJIOB U COJIEPKAHKE MIETIOYH B THIPOOKHCH.

MexaHnueckoe MepeMelInBaHle CHOCOOCTBYET pOCTYy KPHUCTANIOB THAPOOKUCH U
YBEIMYUBAET CKOPOCTh Pa3JIOKECHHS aTFOMHHATHBIX PACTBOPOB, BHIPABHUBAST KOHIICHTPAIUIO TIO
BCEI Macce pacTBOpa, U CHIDKAET COJIEPKaHHE MIETI0YH B THIPOOKHCH.

Ipoao/kuTeILHOCT  (CKOPOCTH) KAapOOHM3AIMM 3aBUCHT OT HMHTEHCHBHOCTH
nponyckanus (0apOOTUPOBaHMS) YIICKHCIOTHI M €€ COAEp)KaHue B MpHMEHseMbIX Tazax. Ilpu
OOJBIIION WHTEHCHBHOCTH TPOMYCKAaHUS Ta30B W BBHICOKOM COJEP)KAHWU B HUX YTIIEKUCIOTHI
QIIOMUHATHBIE PAacTBOPHI pasnaraiorcs ckopee. OpHAKo, MpHU HTOM,BBINAAAIONIAs B OCAI0K
THJIPOOKUCH COJEPXKHUT OOJNbIIEe MIETOYH, T.K. OOPa3yIOTCS MEIKOJIUCIIEPCHBIE KPUCTAJUIBI
THJIPOOKHCH.
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CreneHb pa3JioKeHHs ATIOMUHATHOTO pacTBopa (riyOMHa KapOOHM3AIlMM) BIUSET Kak
Ha (U3UYECKUEe CBOWCTBA OCaJKa THAPOOKUCH AIOMHUHMS, TaK U Ha COJACpkKAHUE IpPUMECEH,
IIEJI04YH U KPEMHE3eMa.

IIpu kapOoHM3auuu Oe3 3aTpaBKM B HAyaJIbHBIA MEPUOJ BbINAAAET TOHKOAUCIEPCHBIN
TUAPOKCUA. 3aTeM UIET BBbIIEICHHE YHWCTOTO U KPYHHO3EpHUCTOro rujapokcuina. Ha
3aKJIIOYUTENIBHOM CTauM Mpolecca BHOBb UJAET BBIJEIEHHE TOHKOANUCIEPCHOrO THAPOKCHIIA C
yBEJIHMYCHHBIM cojiepxkanueM SiO2.

Jlis yBeNMYEHUs KayecTBa MMIPOKCUIIA HA NIEPBOM 3Talle JOCTUraeTcs UCIOIb30BaHUEM
3arpaBKu. J{s yBeNMYEHUs KadecTBa TMAPOKCHIIA HAa 3aKIIOYMTEIBHOM 3Tare HeoOXOJUMO
YBEJIMYUTh CTEIIEHb 00ECKPEMHUBAHUS WJIM BECTH HEIOJIHYIO KapOOHHU3ALHUIO.

Texnonocua kapoonusayuu. Jlyis KapOOHU3AIMM HCIONB3YIOTCS KapOOHU3ATOPHI C
MEXaHUYECKUM MepeMEIMBaHUEM WU a3pOIU(THBIM IIepeMeIIBaHUEM.

KapOoHH3aTophl ¢ MEXaHHMYECKUM nepeMelnBanuemM (puc.10)

KapOoHu3anuo aqrOMHUHATHBIX PAacTBOPOB MPOM3BOMAT B KapOOHM3ATOPAX- KEIIE3HBIX
[UIMHIPHYCCKUX YaHaX, CHAOKCHHBIX MEXaHWYCCKUMH (IICMHBIMU) Memankamu. llemHas
MeIlIaJIKa BPaIaeTcs CO CKOPOCThI0 800/MHH.

6000

950 ——)

E7iC

Pucynox 10 - Kap6onu3zaropsr:
a - C MEXaHWYECKHM IMepeMeNIBaHneM; 0- ¢ BEpXHHUM IOIBOJIOM rasa.

Huametp kap6onuzatopa 4,7-6,0m, Beicota §,0M. [l yMEHBIIEHUSI TEIUIOBBIX MOTEPb,
CHapYy>XH TMOKPBIT TEIIOBOM u3oisuei Tonmmuoi 100mm. B G0okoBO# "acTH cBepXy HMMeeTcs
OTBEpCTHE, JJI 3all0JIHEHUSI aFOMUHATHBIM PAacTBOpOM. B gHMINE mpeaycMOTpeHO OTBepCTHE
JUISl yAQJIEHUsl TUIPAaTHOM IyJIbIIbL, @ HA BBICOTE 1,3M OT JHUINA- OTBEPCTUE AJIS CIMBA COJOBOIO
pactBopa. [lo okpyxHOCTH KapOOHM3aTOpa y JIHHUIIA PACHOJIOXKEHBI OTBEPCTHS, K KOTOPHIM
MOJICOeIMHEHBI TPYOBI AJIs MTOIBOJIA MEYHBIX Ta30B(6apOoTephl).

[Ipu nepuoanyeckoil KapoHU3aMK (LIUKIAMH) BBITIOTHSIIOTCS ONEepaiu:

- HaTlIOJIHEHUE KapOOHU3aTOpa aTFOMUHATHBIM PAaCTBOPOM;

- IPOJIyBKa Y€Pe3 pacTBOP TOMOYHBIX ra3oB, coaepxkamux CO2;
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- IEPEMEILINBAHNS PacTBOpa C OCAKOM (BBIKPYUYHBAHHUE);

- OTCTaMBaHME OCAJIKa TUAPOOKHUCH ATIOMUHUS;

- CJIUB COJIOBOT'O MaTOYHOTO PacTBOPA;

- BBITPY3Ka FUAPATHON MYJIBIIBI.

[Teunsie rassl, conepxaniue 10-14% CO2 nepen kapOOHU3ALMEN OXJTAKIAIOT U OYUIIAIOT
OT B3BEIICHHBIX MBUIEBBIX YaCTHUI] B CKpyOOepax, opomaeMbix BoAoW. OUUIEHHbIE ra3bl MpU
temneparype 30-37°C, ¢ comepxanme mbumm 0,02-0,04r/mM° mocTymairoT B TypOOTra3omyBKH,
KOTOpBIE HArHETaloT ra3bl B kapOoHM3aTOphl mox AasieHueM 0,6-0,7atMm ( Temmeparypa razoB
100-150°C).

[IpakTuka KapOOHM3AIMK ATIOMHHATHBIX pacTBOpoB. KapOoHu3atop depe3 BepxHEe
OTBEPCTHE JI0 BBICOTHI 5M OT JHHUINA 3alOJHSIOT AJIOMUHATHBIM PAacTBOPOM, M3 OTIENICHUS
BHIIIENAYMBAHUS TIpH Temmeparype 73-75°C, mpu kapOOHM3aIMM TeMIlEpaTypa pacTBOpa
nossimaercs 10 80°C or Teruia ra3os.

[Tocne 3anonHeHns: KapOOHU3ATOPA Yepe3 TOJILY pacTBOPA MPOIYBAIOT ra3 B TeUEHHE 6-
84ac, MPOJOKUTEIBHOCTh MPOIYBKU 3aBUCUT OT conepxkanus COz B MEYHBIX Trazax, s
obecrieueHnss HOpMalibHOTO Tporecca koHreHTpauuss CO2 ne Hmwxke 12-13%. [Ma3 npomyckaiot
10 Tex mop, noka coaepxkanue Na2Oxk B pactBope He pocturHeT 1,5-2,0r/1, 3T0 COOTBETCTBYET
pas3ioxeHuio pactBopa Ha 97% wnm octarouHomy cojeprxkanuto2-3r/n Al203. Kap6onusariuio
JI0 TIOJIHOTO BBIJICJICHHSI TTIMHO3EMa HEe BEAYT, BO U30eKaHUE MONydeHHs (PPaKIHK THAPOOKHCH C
MOBBIIIEHHBIM CO/IEP)KaHUEM KpEeMHe3eMa.

[lo oxoHuaHUWIO MOAAYM ra3a MATOYHBIM PacTBOp B TeUEeHHE ldaca mepeMeluBarOT C
THIIPATOM JUIS YKPEIUICHUS €r0 KPUCTAJIIOB, 3aTEM ITYJIbITy OTCTAHBAIOT, PACTBOP OTKAYMBAIOT.
MaTouHbIl COIOBBIN PAaCTBOP OCBETJISIFOT, YacTh €r0 HAIPABIISIIOT HA MPUTOTOBJICHUE IIUXTHI,
YacTh Ha BBIIEIAYNBAHHUE CTICKA.

l'unpatnyto mynbiy U3 kapOoHHU3aTOpa PUIBTPYIOT U MPOMBIBAIOT HAa BaKyyM-(UIbTpax,
MPOMBITHIN THPAT OKUCH ATFOMUHUS HATIPABIISIOT HA KAJTBIIMHAIIWIO B TICUH.

OOmasi NpoIOKHUTENBHOCTh LMKJIA KapOoHM3auuu 12-14dvac. ITpon3BoauTENBEHOCTH
oxHoro kapoonusaropa 600-650kr/gac Al2O:s.

[Ipn kapOOHM3AaMKM HACHIIICHHBIX ATIOMHUHATHBIX PACTBOPOB MPHUMEHSIOT METO]
HETIOJTHOM KapOOHHW3aIMH, BBI3BAHO ITO TEM, YTO PACTBOPHI MOCTYMAIOT HA KapOOHH3AIHIO C
HeOonbIUM KpeMHeBbIM oTHOLIeHHeM P= Al203/ SiO2. TTonHas kapOOHHU3AIHS ATFOMHHATHBIX
pacTBOPOB MPHUBEET B KOHIIE TPOIIECCa BBIICICHUIO THAPOOKHUCH CHIIbHO 3arpsisHeHHON SiO2 n
Na2One mpuroaHoit ans anektponusa. KapOoHM3alMI0 KOHIIEHTPHUPOBAHHBIX ATIOMUHATHBIX
pacTBOPOB 3aKaHYMBAIOT TPHU BBUICIECHUHM B 0CamoK 85% OKHCH AJTIOMUHHMS COJEpKalleld B
ATIOMHUHATHOM PAacTBOPE, MATOUYHBINM COOBBIM PacTBOP HAMPABJISAIOT HA MPUTOTOBJICHNE MOKPOH
[IAXTHI.

PaznoxeHue kapOOHU3aIMe MOXKHO BECTH HEMPEPHIBHO B Oarapesx Mociel0BaTelbHO
COEITMHEHHBIX KapOOHU3aTOPOB.

Kapb6onuzaropsl ¢ asponudTHeiM nepeMeninBanueM (puc.l11). B stux xapOoHuzaropax
IyJbIla NEPEMELINBAETCS Ta30M, ITOCTYNAKOIIUM Yepe3 COIUIa B KOHMYECKOW 4acTH ammapara.
s mogbema ruipoKCua, OCaXIA0IIEro B 00beMe, paclonoKEeHHOM HUXKE COIIEN, YCTaHOBJIEH
UPKYJISLUOHHBIA a3pOauT.

JIst kapOOHU3AIMK UCTIONB3YIOTCS  adpOoSu(PTHRIEKAPOOHU3ATOPHI C BEPXHUM TI0JIBOJIOM
raza (puc.106), 4yTO MO3BOJNSET CHU3UTH PACXOA HHEPIUH, 33 CUYET CHIKEHHMS MOIIHOCTHU
TypOOTra3oayBOK.

Jnist ocy1ecTBICHHUS HEMPEPhIBHOTO Mpoliecca KapOOHU3aTOPBl COSAUHSAIOTCS B OaTapeH.
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Pucynok 11 -KapOboHH3aTopIMIMHIPO- KOHUYECKOTO TUTIA:
1 - Tpy0a ¢ MHEPLIMOHHOM JOBYIIKOH; 2- KPBIIIKa; 3- KOPIYC; 4 — adpoIudT.

ITopsinok BbINOJIHEHUs padOThI

1. O3HaKOMHTBCS C TEOPETUYECKOH YaCThIO JAHHOT'O METOJUYECKOr0 YKa3aHusl.

2. CocTaBUTh NMPUHLUUIHNAIBHYIO TEXHOJIOTMYECKYIO CXEMY IPOM3BOJCTBA INIMHO3EMA
10 croco0y CHeKaHus.

3. CocTaBUTh TEXHOJOTMYECKHE CXEMBl OCHOBHBIX II€PENIEIOB COTJIACHO BapUaHTY, C
ONKCAaHHEM OCHOBHBIX MPOIIECCOB, HCIOIB3yeMOro OOOpYyIOBaHUS M IapaMeTpOB HAa AITHX
nepezaenax.

4. OTBeTUTb Ha KOHTPOJIbHBIE BOIIPOCHI, COTJIACHO BApUAHTY.

BapuaHThI 3a1aHHIl 1 KOHTPOJIbHbIE BONPOCHI
Bapmuanr 1
1. Pa3paboTaTh TEXHOJOTHYECKYIO CXEMY MOJATOTOBKU IMIMXTHI JUIs CIEKAHHUSL.

2. KoHcTpykTHBHBIE 0COOEHHOCTH KapOOHU3ATOPOB.

Bapmuanr 2
1. Paspaborarbk cxemy BBILLEIAYNBAHUS CIIEKA.
2. AmnmapaTtypa, HCIIoNIb3yeMas Ui IPOBEIEHHS Mpoliecca KapOOHU3aInH.

Bapuanr 3
1. PazpabotaTh cxemMy 00eCKpeMHHUBaHMUS.
2. ®axTOopbl, BIUSIONINE Ha MTpoliecc KapOOHU3ALINY.

Bapmuanr 4
1. PaspaGortarh cxemy KapOOHH3AIHH.
2. UYewm ommuaeTcs crioco0 criekanus ot crocoda baiiepa?

Bapmuanr 5
1. PazpabortaTh cxemy KaJIbLIWHAIIMU THPOOKUCH aTFOMUHHMSL.
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2. KapOoHu3anusi aqlOMHHATHBIX pAcTBOPOB, HA YEM OCHOBBIBACTCS IPUHIIHUII
KapOOHHU3AIIHH.

Bapuanr 6

1. Pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY MOATOTOBKH IIUXTHI JIJIsl CICKAHMUSL.

2. Kakoe o0opynoBaHue HCIOJIb3YETCS Ha nepBou u BTOpOH
cTaausaxo0ecKkpeMHUBaHUS?

Bapuant 7
1. Paspaborarbk cxemy BBILLEIAYMBAHUS CIIEKA.
2. Buem 3akirouaercs BTopasi CTaausi 00eCKpeMHHUBAHUS ?

Bapuanr 8
1. Pa3paborarh cxemy 00E€CKpEMHUBAHUSI.
2. Kakue KOMIOHEHTHI BXOJAT C COCTaB IMIMXTHI JUISI CTIEKaHUS?

BapuanT 9
1. Pa3paGorars cxemy kapOOHH3ALUU
2. Kakyto poisb BBITOTHSIOT KOMIIOHEHTA MIMXTHIL.IIPH CIICKAaHUH?

Bapuant 10
1. PazpabotaTh cxemy KaJbLIUHAIIMK THIPOOKUCH aIFOMUHU
2. J103upOBKa KOMIIOHEHTOB ILUXTHI.

Bapmuanr 11
1. PazpabotaTh cxemy BbIlIETauNBaHU CIIEKA.
2. J1o3upoBKa KOMIOHEHTOB IIUXTHI.

Bapuanr 12
1. Paspabotarh cxemy 00€CKpEeMHUBAHUS.
2. CocraB Moiy4aeMorocrexa.

Bapuanr 13
1. PazpaGotaTh cxemy KapOOHU3AIUH.
2. CocraB Mmoyry9aeMorocrexa.

Bapmuanr 14
1. Pa3paGorarh cxemy BBILLEIAYUBAHUS CIIEKA.
2. Yro Takoe crekoobpa3oBarenb?

Bapuanr 15
1. PazpabotaTh cxemy KaJbLIMHAIIMK THIPOOKHUCH aTFOMUHHUS

2. XUMHUYECKHI COCTaB CIICKa, MOBCACHUC KOMITIOHCHTOB CIICKA IPH BhIIICIaYUBaHNH.
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BapuanTt 16
1. Pa3paborarhk cxemy KapOOHU3AIUH.
2. OO6opynoBaHue, UCIOIH3yEeMOE JIJIs BBIMIEITaYNBaHUS.

Bapuant 17

1. PazpaGotaTh cxemy BblIlIeIauMBaHUS CIIEKA.

2. Jna dero mnpou3BOIUTCA OOCCKPEMHHUBAHHME QJIIOMHUHATHOIO pacTBOPa, KakKoM
KPEMHEBBIM MOJyJIb I1OJIy4aeTcs Mociae 00eCKpeMHUBaHUA?

Bapuant 18
1. Paspaborarb cxemy KalblMHALMU TMIPOOKUCH AITFOMUHMSL.
2. CKOJBKO CTauil BXOJUT B MpOIecC 00ECKPEeMHUBAHUS aIFOMUHATHBIX PaCTBOPOB?

Pexomennyemast nureparypa:
1. benseB, A. U. Meramnyprus nerkux merawioB / A. WU. bemse. — 6-¢ u3n. - M.:
Mertannyprus, 1970. — 368 c.

2. MockButun, B. W. Meramnyprus Jerkux MeTayioB: y4eOHuMK ans By3oB / B. U.
MocksutuH, 1. B. Hukonaes, b. A. ®omunsbix. - M.: Uatepmer Unxxunupunr, 2005. — 416 c.
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IpakTnyeckas padora Ne3

Tema: Pa3paboTka ammapaTypHO-TEXHOJIOTHYECKONH CXEMbI TPOU3BOJICTBA 000KKEHHBIX
aHOJIOB
Heanb: OcBouTh NOCIEIOBATEIBHOCTh OIEpaldii MPOU3BOJACTBA AHOJHOM MacChl M
O00OXOKEHHBIX  aHOJOB, HCIIOJIb3yeMoe O00OpyJOBaHHE, TEXHOJOTHYECKHE IapaMeTphbl,
MOJJICP>)KUBAEMBbIE Ha TIepe/ieliax.
TeopeTuyeckue cBeIeHUs

Hecmotpss Ha MHOrooOpaswe »JIIEKTPOIHBIX W3ACIUN, OHH HW3rOTABIUBAIOTCA TIO
OJIHOTHITHOM TEXHOJOTUYECKOW CXEMe:TBEp/ble YIIEpOAHbIE MaTepHalibl B BHIE Habopa
Pa3IUYHBIX YaCTHI], HO OMPEIEICHHBIX Pa3MEPOB MEPEMEIINBAIOT CO CBS3YIOIIUM BEIIECTBOM.
[Toydennas macca, ucronb3yercs s GopmupoBanus aHona (Ha snekrponmuzepax ¢ COA) wim
U3TOTOBJICHHE O000XOKEHHBIX aHOJO0B (ISt AeKTpon3epoB ¢ OA).

[MpuHIMNIManbHAsT TEXHOJOTMYECKash CXeMa IPOU3BOJICTBA aHOJHOW(IJIEKTPOIHOM)
Macchl IpuBeieHa Hike (puc.l).

2. MpaHUHOHATLHAR CXEMD MDOHIBOACTRE AMOIHOR MAcCCh?
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Pucynok 2 - Cxema npou3BoicTBa aHOJHOM Macchl Ha Bl'a3

OcHoOBHbBIE CBe/ICHUSI 0 ChIPbe VI IPOMU3BOACTBA JJICKTPO/A0B
Jly1s mpor3BoO/ICTBA BCEX BUIOB YIilerpaUTOBBIX MaTepUaNIOB, B T.4. 3JIEKTPOJIOB,
IIPUMEHSIIOTCS  UCKYCCTBEHHBIE U €CTECTBEHHbIE MaTepuaibl, B KOTOPbIX OCHOBHOMU
COCTaBJISIOLIEH YaCThIO ABISETCS YIIIEPO/.
K ecrecTBEHHBIM YIIIEpOAUCTBIM MaTe€pHallaM OTHOCATCS AHTPALUTHI U HATypaJlbHbIE
rpaduTsol.
K wuckyccTBeHHBIM
MEKOBbI€, KAMEHHOYTOJIbHBIE).

YIJIEPOJUCTBIM ~ MaTepHuajaM OTHOCSTCS KOKChI (He(TsHBIE,
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Bce chppeBble Marepuaibl, NpUMEHsEMble JUIS TPOU3BOACTBA  yIiIerpaUTOBBIX
MaTepualioB, Pa3eIsIOTCs Ha ABE TPYIIIbL:

- TBEPABIE YIIEPOAUCTEIE MATEPUAIIBL,

- CBSI3YIOLIME BEIECTBA.

ChrIpbeM JUIsl IPOU3BOICTBA IEKTPOIOB CIIYXKaT:

- IIEKTPOTHBIC KAMCHHOYTOJIbHBIE WIIN HE(DTSIHBIE TEKH — CBA3YIOLINE;

- QHTPALUTBHI, JIEKTPOAHbIE KOKCHI (He()TAHBIC MU MEKOBBIE) - TBEPABIN YTIEPOIUCTHIN
Marepuail.

B ocHoBHOM HCKYCCTBCHHBIC YIJICPOAUCTLIC MaTCpuaJibl H3roTaBJIMBAKOT IIYTCM
pa3NOXKEHUSI MPUPOAHBIX OPraHWYECKUX BemecTB (HE(PTh, yYroiab) WM TPOJYKTOB HX
nepepaboTky (KaMEHHOYTOJIbHasi CMOJIA).

Bb100p 3THX BHUIIOB CHIPBSI OMPEAETSACTCS CIEAYIOMINM:

1. OHm 00mamar0T HU3KOW B30JBHOCTHIO,  YTO BaAXKHO JUIA JJICKTPOJUTHUYECKOTO
MPOM3BOJICTBA AOMHUHUS, T.K. JKEJIe30, KPEMHUW,  MeIab, LIHUHK W JPYrue IPUMECH,
coJIep KaIIyrecs B 30J1€, IEPEXOIT B JISKTPOJIUTHUCCKUN AIFOMUHUIN, CHUKAs €ro KauyecTBO.

2.  Dnexktponapl, oOpa3oBaHHBIE W3 JTHX MaTEepUajoB, O0JaJAIOT  BBICOKOM
AJIEKTPONPOBOAHOCTBIO, 0€3 Yero HEBO3MOXKEH IOJBOJI TOKa K 30HE  AJIEKTPOXHMMHUUYECKOU
peaKkiuu.

3. Kowmrmosunuss TBepAoro Kokca (HAMOJHHUTENS) W JKHIKOTO IeKa (CBA3YIOIIETO)
MO3BOJIIET (POPMUPOBATH  KOMITO3UIIUOHHYIO CTPYKTYPY, (PU3UKO — XHMHYECKHE CBOWMCTBA
KOTOPOM  TOCTEe CIEeKaHWs, CYIIECTBEHHO IPEBOCXOIAT  CBOMCTBAa KOKCa, M TMeKa 0
OT/ICJILHOCTH.

4. DT Matepuaigbl IOCIe TEPMOOOPaOOTKH 00Jagar0T BBHICOKUMH TEPMOCTOMKHMH
CBOMCTBAaMHM, TJOCTATOYHBIMU CBOMCTBAMHU JIsl pabOThI B XMMHYECKU arpeCCUBHOW Cpelie U MpHU
BBICOKHX Temmeparypax 950°-1000°C.

CblpbeBbIe MaTepuaJibl 1Jisi IPOU3BOACTBA aHOJTHOM MacChl 4 AaHOJI0B

Cas3zyomme MaTepuabl

B kauecTBe CBA3yIOIIMX MAaTepUajoB s MPOU3BOJCTBA aAHOJOB (DJIEKTPOIOB)
UCIOJIb3YIOTCS:

- KAMEHHOYTOJIBHBIH TIEK;

- He(DTAHOM TeK.

B Hacrosiiee BpeMsi B OCHOBHOM HMCIIOJIB3YETCSl KAMEHHOYTOJIbHBIN TEK, M0 Py NPUYNH
UCIIOJIb30BaHUE HE(PTAHBIX IEKOB OrPaHUUYEHHO.

KaMeHHOYTr0/IbHBI NeK

HcxomupiM MaTepualioM Ui MPOU3BOACTBA KAMEHHOYTOJIBHBIX MEKOB SIBIISETCS CMOJIA,
nojiyyaeMasi Kak [OOOYHBIH MPOAYKT NPHU KOKCOBAHMM YIJIEH C 1ENbl0 TMOJy4YeHHs
MeTaJTypruueckux KokcoB. [Ipu kokcoBaHMM yrieil (KOKCYIOLIMecs) B KOKCOBBIX OaTapesx
MI0JIy4aeTCsl KOKC, CMOJIa KOKCOBaHUS U ra3bl KOKcoBaHUA. KoKc, OIy4eHHbIN IpHU KOKCOBAaHUH,
COJIEP’)KUT MHOTO MHUHEPAJIBHBIX NPUMECEN M HE TOJEH AJI 3JIEKTPOJHOrO NMPOM3BOACTBA. B
CMOJIE KOKCOBAaHMsI COJAEpKAaHME IPUMECEd  HEBEIMKO, U OHA CIYXXHUT  CBIPbEM JUIS
IIPOU3BOJICTBA KAMEHHOYTOJIBHOT'O TIEKA.
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KameHHOYTONbHBI TEK MPEeACTaBIseT COO0OM TKENBIM OCTAaTOK IOCIE Pa3TOHKH
cMmonbl. Yem Oosble KoauuecTBO (pakiuii OyneT OTOTHAaHO W3 CMOJIBI, TEM MEHbIIe OyneT
MOJIyYEHO MeKa U TeM BBbIlIe OyJeT TeMIeparypa ero pa3mMsrdeHusl.

KaMeHHOYronpHBINM MEK IoJIydaeTcss B KOIMUYecTBE 10 2% OT Macchl KOKCYHOILErocs
yriist w10 60% OoT mosty4aemMoit mpy 3TOM CMOJIBI.

B upmeane gfons meka, HCIOJNB3yeMOro JJis IPOU3BOJACTBA aHOJOB JOJDKHA
ONTUMU3UPOBATHCS MPUMEHUTEIBHO K KAXKIOMY THUIy KOKCAa U CMECH C LEJIbI0 JOCTHKEHUS
MaKCHMaJIbHOW TIOTHOCTH, MAaKCUMaJIbHOU 3JIEKTPOIIPOBOJHOCTH, MAKCUMAILHON IPOYHOCTH U
MaKCHMaJIbHOU YCTONYHUBOCTH K OKUCIIEHHUIO U BBITOPAHUIO.

Du3nKo - XMuMHUYeCKHe CBOIMCTBA MEKOB

B xauecTtBe CBA3YIOIIMX MPUMEHSIOTCS MaTepHalibl, KOTOpbIE B IIpolecce O0XKHura
KOKCYIOTCSL W, O0O0pa3ysi JOCTaTOYHOE KOJMYECTBO IPOYHOIO KOKCa, NPUAAIOT H3ACTHAM
HEOOXOUMYI0 TIPOYHOCTh U OJHOPOIHOCTH. Kpome 3Toif OCHOBHOW (YHKIMH, CBSI3YIOIICE
JOJIKHO 00ECTeunBaTh TaKylo IUIACTUYHOCTh Macce, YTOOBI CTal0 BO3MOXKHBIM MPECCOBAHUE U3
He€ u3nenuii. DTU 1B 0COOEHHOCTH CBS3YIOIIETO BEIIECTBAa HE 3aBUCAT OJHA OT APYrou, HO
00s13aTeNbHBI IS TI000TO €ro BU/A.

KaMeHHOYToNbHBIH MeK - CI0XKHas CTPYKTypa C OTPOMHBIM KOJMYECTBOM XHUMHUYECKUX
COCIMHEHUH, OTIIMYUTEIbHAS OCOOCHHOCTh MeKa ATO HATMYNE B CTPYKTYpPE KOHJICHCHPOBAHHBIX
apoOMaTHUYECKHUX YIJIEBOJAOPOJOB, MNPOCTEHIINK MpeAcTaBUTENb OEH30/- YCIOBHO OEH30JIbHOE
KOJIBILIO.

XUMHUECKUE COCTUHEHUsS I1€Ka, COCTOSIIME M3 JIBYX WJIM HECKOJBKHX OCH30JBHBIX
KOJIell, OTJIMYAIOTCS BBICOKOW PEAKIIMOHHOW CHOCOOHOCTBIO; MPU HArpEeBaHUU M JaKe IMPHU
XpaHEHUU OHHM OOBEAMHAIOTCS B COCIMHEHHUS TpeX, MATUKOIbuYaThle u Oojee. DTOT mpoiiecc
HA3bIBACTCSI KOHJEHCAIMEH, WIIM YINIOTHEHUEM XHUMHUYECKOW CTPYKTYpHI MeKa.

IIpn kokcoBaHuU (MOMUKOHACHCAIMK) OSTUX COCIUHEHUI MPOUCXOIUT OOpa3oBaHHE
KOKCOBOHM CTPYKTYpbI, MOJOOHOW KpUCTAIIUYECKOW pemeTke TpaduTa, HO C OONBUIUM
KOJIMYECTBOM JI€(PEKTOB U OTKJIOHEHHI OT CTPOEHUS rpaduTa.

BricokoMonekynspHble apoMaTHYeCKUe COETUHEHUS UMEIOT CMOCOOHOCTh K
KOKCOBAHHUIO M OHH SIBJISIIOTCS «BBICOKOTEMIIEPATYPHBIM CKJICHUBAIOIIMM WM IEMEHTUPYIOIIIM
BEIIIECTBOM).

Ilex sBnsieTcss aMOppHBIM TEIOM M TMOITOMY HE HMMEET OIpeNelICHHONW TeMIepaTyphl
3acThiBaHMs. [Ipy MOBBIIEHWM TEMIlEpaTypbl BSA3KOCTh II€KA pPE3KO H3MEHSeTCs, W OH
MIOCTENIEHHO MEPEXOANT U3 TBEPAOTO COCTOSIHUS B JKUIKOE.

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

€C H€D€D216OTKI/I, HOBBIMCHUEC TEMIICPATYPhI CMOJIBI MJIW YBCJIMYCHHUEC JJIIMTCIBHOCTH €€ HAarpesa

IOPHUBOJAT K HAKOIIJICHHUIO B CMOJIC H TTICKC BHICOKOMOJICKVYISPHBIX ITPOJAYKTOB.

[Tex mpencraBisier co00i cMech apOMaTHYCCKHX COSAMHEHHH yriieBo1opoaoB ( 92-93%
C, 4,1-4,7% Boaopona, meHee 2% a3ota u kuciopoja, cepsl 0,2-0,7%, 3ois1 0,1%),

KauecTBO meKoB OIeHMBAETCs] TAKUMHU TOKA3aTeNIMU, KaK TUIOTHOCTh, BBIXOJ JIETYYHX
BEILECTB, 30JbHOCTh, TEMIIEpATypa pa3MsrueHus, a Takxke rpynmnoBoil coctaB. [locnennuit
XapaKTepu3yeTcss BBIXOAOM (pakIuil TeKa, PAcTBOPUMBIX B Pa3IHYHBIX OPTraHUYECKHX
pacTBOPUTENSX (TOIyoN, OEH3UH, OEH30J1, XUHOIUH | TIp.).

Temneparypa pa3mMsiryeHusi fIBJSIETCH OJIHOW M3 BaKHEWIIHMX XapaKTEPUCTHK TIEKa,
KOTOpasi OmpeaenseT OONbIIMHCTBO (U3MKO- XUMHUYECKUX M TEXHOJIOTHMYECKHUX CBOWCTB.
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TemnepaTypoil pa3MsrdeHus: IPUHATO CUUTAThH YCIOBHYIO TEMIIEPATypHYIO TOUKY, IPH KOTOPOH
NEK MEPeXOAUT U3 TBEPJOr0 COCTOSHUS B BS3KOTEKydee COCTOsHHE. B oredecTBEHHOMH
MIPAKTUKE TIEKH YCIOBHO PA3/ICISIOTCS MO TEMIIEpAaType pa3MsTrdeHus Ha YeThIpe BUA:

-msrkue (40-65 °C),

-cpenreremMriieparypubie (67-73 °C),

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

- BeICOKOTeMItepaTypHsbie (Boime 90°C).

ITex ¢ Temmeparypoit pazmsardenus (Tp) mo 65 °C ucmonb3yercs Juisi TPOU3BOACTBA
KPOBEJIbHBIX MaTepHAJIOB, MIPEMApUPOBAHHBIX CMOJ U T. 1.  BbicokoreMmmeparypHublie neku ¢ T
p BoitIe 90 °C npuMEHSIOTCS U1 IPOU3BOACTBA IIEKOBOTO KOKCA.

Ilexk ¢ Tp B mpemenax 65-90°C mpumenseTcs IS TPOU3BOACTBA DIEKTPOIHOM
npoayKuuu, u ero mnokazarenu perinamentupyrorcs ['OCT 10200-83, koTopble MpuBEIEHBI B
tabnuue 1.

Tabmuua 1

i okazateny & E B B
TemnepaTypa pasMard exna, °C 65 - 70 67 -73 12 - T6 85 -140
;;a\f!::‘;[&p:&{aﬂne ce-tparing, o ad - 28 25- 31 26 - 37 He = 21

Conepkanne o) -hpaxuud, ¥ 7 g 10 12
| Ermog netyauz semecte, % oY - 62 o6 - 62 He= 3% | 53-357

3 i oMEHOCTE, Yo, He bones 03 03 0,3 0.3
BraxxooTe B TEEpRoM neke, Y, He 4,0 4,0 40 4.0

Bones

IInoTHOCTH MeKka yBEIWYMBAETCS C MOBBIILIEHUEM TEMIIEPATYpPHI €ro pasmsardenus. s
MEKTPOAHBIX TekoB - 1,2-1,3 r/cm®.C pocToM TeMIepaTyphbl BBIAEPKKH MPOUCXOAUT U POCT
IUIOTHOCTH, TIPU 3TOM CaMO BEILIECTBO II€Ka HE OcTaeTcsi HeM3MeHHBIM. Ilex B cBoeil ocHOBE
COCTOUT M3 AapOMaTHUYeCKUX (WM LMKIMYECKUX) yriaeBojgoponoB. Ilpocreiimmm ux
IpeJCTaBUTENIEM SBISETCS OEH30I - YCIOBHO, TaK Ha3bIBaeMOE OE€H30JIbHOE KOJIBIIO:

IIpu BbICOKOW TemmepaType XHMHUYECKHE COEAMHEHHs, COCTOSIHE W3 JBYX WU
HECKOJIbKUX OEH30JIbKbIX KOJIEl], 00BEAUHSIOTCS B COSAMHEHHSI TPEX, MATH, ACBITHKOIbYATHIE U
naxe Oomee. DTOT TpoOIECC HA3bIBAIOT KOHACHCAIIMEH WM YIUIOTHEHHEM XUMHUYECKOU
CTPYKTYpHI 1eka. Harmpumep, BO3MOKHO 00pa3oBaHNEe COSTUHEHHH CIISTYIONIETo THIIA

— (beHAHTpEH, — aHTpAalleH, — MEePUIICH
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[InoTHOCTH mEKa MpH 3TOM BO3pacTaeT. Yem BbllIe TeMIlepaTypa BBIACPKKHU II€Ka, TEM
60J1b1IE POCT €ro INIOTHOCTH.

BsizkocTh meka npejcraBiseT OOJBIION MPAKTUYECKHH HMHTEpec, T.K. OT €€ 3HA4YEHUs
3aBUCST YCJIOBMSI CMELIEHUS U IPECCOBaHUs yrierpaguToBBIX MaTepuanoB. Bs3kocTh mneka
3aBUCUT OT TEMIIEpPATypbl €r0 pa3MsIrdeHusi U PEe3KO CHUKAETCSl NpPU  HArpeBaHUU IIeKa.
Bsi3kocTh neka MOKHO 3HAUUTENbHO CHU3UTH IYTEM BBEIEHUS PA3IMYHbIX J00aBOK (KEpOCHHA,
MOTJIOTUTENIBHOTO WIIM aHTPALlEHOBOTO Macia U Ip).

IToBepxXHOCTHOE HATSIZKEHHE

IIpu npousBoACTBE JIEKTPOIHBIX Macc, B IMPOLECCE CMEUICHMS YTIEPOAUCTON MUXTHI U
IeKa MHOTME SBJIEHMS, NPOMCXOJAIIME Ha TrpaHule pasgena ¢a3, ONpelessoTcs
IIOBEPXHOCTHBIMHM CBOMCTBAMH CBS3YIOLIETO, KOJIMYECTBEHHOW OLIEHKOM KOTOPBIX SBIISFOTCS
MOBEPXHOCTHOE HATSKEHHUE U KPAeBOM yrosl cCMaulBaHUsI.

[loBepXHOCTHOE HATSAMKEHHE BO3PACTAET C MOBBILLIEHUEM TeMIeparypbl pazmsardenus Tp
Y CHIDKAeTCs IO Mepe Harpea Ieka.

KpaeBoil yron cmaunBanusi Bo3pacTaer o mepe pocta Tp U MOHOTOHHO CHUXAeTcs IpU
HarpeBaHuM IEKa.

ITex oTHOCUTCS K IUIOXMM NPOBOAHUKAM TelJ1a, 3HaYeHUs ero terutonpoBogHocTH (K)
JUTS SIEKTPOIHBIX MeKOB B HHTepBasie Temneparyp 80-200° C nexar B npenenax 0,08-0,12 Br/m.
TennoemkocTh nekoB Takxke HeBenuka (C); 17 2JIeKTPOJHBIX MEKOB B MHTEpBaje TEMIIEPaTyp
80-200° C nexut B mpenmemax 1300-1700 Jx/xr. 3nauenus koadduuuentoB K u C mpu
yBenuueHuH Tp U TeMIieparypbl HarpeBa BO3pacTaroT.

I'pynnoBoii cocraB neka. BBuy Ci10)KHOCTH XMMHUYECKOTO COCTaBA KAMEHHOYTOJIbHBIN
NeK, KaKk W psaa MOJOOHBIX €My BEIIECTB, XapaKTepU3YEeTCsl TPYNIOBBIM COCTaBOM  WJIU
bpakousMu  KOTOpbIE OTIMYAIOTCS  MOJIEKYJISIPHOM Maccod U, CIEeAOBAaTENbHO, CBOMMH
cBOMCTBaMH (Pa3MTUYHBIM OTHOILIEHHEM K ONPE/IETIEHHBIM PACTBOPUTEIISM).

I'pynnoBoii coctaB neka-kapoouabl, KapOeHbl, ac(ajJbTeHbl, MATbTEHBI.

Kap6ounas! (01 —¢ppakius) — 4epHbIii 0OYCHb MEJIKHH TOPOIIOK, HE TUIABSIIUICS Jaxe
nipu HarpeBanuu 10 500°C, HepacTBOPUMBIE B XMHOIMHE, COIEPKHUT YaCTUIIBI TTOMYKOKCa, KOKCA

U MHUHEpAJIbHbIE MPHUMECH, BBICOKOMOJIEKYJISIPHBIE apoMaTHyeckue BelecTBa. VHepTHbII
HAlOJIHUTENIb, He o00JajaloT  CBS3YIOIIMMM  CBOMCTBAMH, HO  CIyXaT I[EHTpaMu
KokcooOpa3zoBanus. CojepxaHue B KAMEHHOYTOJIbHOM 1eke 0T 3 1018%.

Kapo6enbi(a 2- ppakius) He pacTBOPSAETCS B TOJIYOJIE, HO PACTBOPSIETCS] B XUHOJIUHE 3TO
Ba)KHEHIIAs COCTABIIAIONAS CBA3YIOLIETO. JTO CMECh BBICOKOMOJEKYISAPHBIX COCIAUHEHHN
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CIIOCOOHBIX TUIABUTBCS M CIIEKAThCSA, 3TO BaKHEWIIAs (PpaKIus CBSA3YIOMIETO. O2- (pakiius,

cojepxanue B meke He MeHee 20%. OmpenensieTcs MO Pa3HOCTU COJEPKAHMS BEIECTBA,
pPacTBOPUMBIX B XUHOJIMHE U TOJLYOJIE.

Acdanbrensl (f—¢ppakiys) pacTBOPUMBI B TOJIYOJIC U HEPACTBOPHMBI B METPOJICHHOM
sapupe. CoxmepkaT B COCTaBE MHOTOKOJbYATBIE apOMATUYECKHE COEAMHEHHs, 00JIafaroT

MOBBLIIIEHHON CIIOCOOHOCTRLIO CIIEKATHLCS.

MaabTenbl (Y —(pakius) MHOTKoJgp4aThie (3-5 KoJiell) apoMaTHYECKUE COCIMHCHHUSI.
OHu SBISIOTCS MOBEPXHOCTHO AKTHBHBIMU  BEHIECTBAMHM U OMNPEACNAIOT CMayMBaIOUIYIO
CIIOCOOHOCTh T€Ka, CHIDKAIOT TEeMIIepaTypy pa3MsrueHuss U BSA3KOCTb II€Ka, CIOCOOHBI K
CIIEKaHHIO, HO B MEHBIIEH Mepe.

Taoauma 2

i Dparuna PacteopuTen: CECHCTEA H COCTAE

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

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

50,

o’ HHHONUH BricoxororgeHcHpoBAHHEE COSIHHEHHA

il HEVCTAHOBIEHHOR CTRPYVETYRE

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

[Tpu muTenbHOM XpaHEHHH MeKa MPH BBICOKON TeMIIepaType raMMa IepexoanT BOeTa, a
Oera Baib(a, CHIKAETCS COJEp)KAaHUE JETYYMX BEIIECTB, YyBEIWYUBACTCS TeMIepaTypa
pa3MsArdeHusl.

KoxcoBblif 0cTaTOK - MPOIIEHTHOE OTHOIIEHUE KOJMYECTBA KOKCa, 00pa3yromerocs npu
KOKCOBAaHUU I1€Ka, K UCXOJHOMY KOJHMUYECTBY I€Ka, BBIXOJ KOKCOBOTO OCTaTKa OIpeNeNseTcs
cojiep)anueM (Qpakiuii o1u o2

Cnekawomuecsi cBOICTBa - 3TO CIHOCOOHOCTh CBSI3BIBATHCS (IIEMEHTHPOBATHCS) C
AIIEKTPOAHBIM MaTepualioM. Bo3pacTaer ¢ pocTOM TemIeparypbl pa3MsTdeHHs, COACpIKaHUs
BBICOKOMOJIEKYJISIPHBIX (hpakuuii o2 u .

30JILHOCTH — HaJIM4yHMe BPEAHBIX NpPUMEcCei: KpeMHMM, *kKene3o, BaHaAWN, HATpUH U
cepa. MoHbl HaTpus SBISIOTCS KaTadU3aTOpPOM OKHcIseMocTH aHoia B atmocgepe COq,
0c00EHHO O000XOKEHHOTO aHoAa. Banamuil sBnsercd KaTaau3aTOpOM OKHUCISIEMOCTH aHOAA B
atMocdepe Bo3ayxa.

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

BenyunBaemocTh - OJTHOTA yaldeHUsl  BJard U HU3KOKUIALUX (pakiuii, He JOHKHA
npesbimats 10-15% u gocturaercs mpu Beiepxkke mpu 130-140°C Ha BTOpBIE — TPETHH CYTKH.
BricokasiBciyunBaeMOCTh NMPUBOJAUT K BCIEHUBAHHUIO 3arpy:KaeMoil Macchl, BBITEKAHUIO €€
yepe3 OOpT, MPOPBIBY MpPHU MEPECTaHOBKE U IMOABEMY aHOIHOW pyOamku. CreueHHBIH aHO[
00J1ajaeT MOBBIIIEHHONH MOPHCTOCTHIO, HU3KOM MEXaHWYECKOH MPOYHOCTBIO, JIETKO OKHCISAEeTCS
U OCBITAeTCA.
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B Hacrosiee BpeMsi HET HaJIE)KHOTO METO/Ia, ONPEACISIONIEr0o MPUTOIHOCTh TOTO HIIH
WHOTO TIEKa, B Ka4eCTBE AIEKTPOIHOT0. OOIMUMH HOPMHUPYEMBIMH MTOKa3aTeIsIMu sBIsitoTcs T,

KOKCOBBII OCTaTOK, CoJiepyKaHue o ppakiuii, 30JIbHOCTh U COJICPIKAHUC JICTYUHX.

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

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

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

LZ'TC, ricw’ 1,23 28

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

B mHacrosmiee BpeMs KaMEHHOYIOJbHBIM II€K SBISETCS E€AMHCTBEHHBIM BHJOM
CBA3YIOLLETO YIJIEPOAUCTON  MPOLYKLHUH.
IIPOM3BOJICTBA KOKCA U YXYALLIEHUE KayecTBa KOKCYIOIIUXCS yIiied NpuBeau K 1e(UIUTy MeKa U

JUIsl  TIPOU3BOJICTBA Opnako, coOKpauieHue
3HAUUTENbHAS €r0 YacTh UMIIOPTUPYETCS U3 Pa3IMYHbIX CTpaH. B CcBS3U € 3TUM yXe B Te€UueHUE
JUINTETILHOTO BPEMEHH BEYTCSI IOMCKU aIbTEPHATUBHBIX BU/I0B CBA3YIOLIUX MAaTEpPHAIIOB.

B xauecTBe OCHOBHOI'O BO3MOXHOTO IOCTABIIMKA CBIPbS 1JI IPOU3BOJICTBA CBA3YIOLIETO
paccMaTpuBaeTCs HedTenepepabaThIBaroLIas pacronararouias
3HAYUTEIbHBIMHM 3allacaMU pa3HOOOpa3HbIX BUAOB Chbipbs. [IpennprHUMAaBIINECS MOIBITKH
UCMOJIb30BaTh TaKW€ BHJbI MPOJYKTOB NepepaboTKM He(TH Kak TyIpOH, Ma3yT M Ip. He
YBEHUYAJIUCh YCIIEXOM M3-32 HEBBICOKOM CTENEHM MX apoMaTH3alMUd M OOJBILIOT0 COJACpKaHUS

30J1bI U CEPBI.

MMPOMBIINIJICHHOCTD,

Hedrsanoit mnek, HecMOTps Ha TOBbIIIEHHY0O Tp, OJM30K 1O CBOWCTBaM K
KaMEHHOYTOJILHOMY TIeKY ¢ Oosiee Hu3Kou T.

HedrsHoil nex MeHee apoMaTU3UPOBaH, Ha UYTO yKa3bIBaeT ero 0ojee HU3Kas MIOTHOCTD
u otHouenue C/H.

AHonHas Macca, NpPUTOTOBJICHHAas Ha He(PTIHOM IIeKe ¢ MPUMEPHO TakKoh ke
TEMIEepaTypoil pasMsryeHus, Kak y KaMEHHOYIOJbHOIO, HMMeeT OOJbIIYyI0 IJIaCTUYHOCTD.
Heob6xoanmo YTO NpPUMEHEHHE He(PTIHOrO  MEKaNo3BOJSET  IMOJYYUTh
rpadUTHPOBAHHBIE M3JENUs W3 HEPTAHOro KOKca Oojiee BBICOKOIO KauecTBa, 4YeM IpHU

HCIIOJIb30BAHMU KaMCHHOYT'OJIBHOT'O II€KA.

OTMCTUTD,

Opnako HePTAHOW NEK HMMEeT OrpaHWYeHHOE IMPUMEHEHHe, T.K. MPH OJMHAKOBOM
KayecTBe (IO TPYMNIOBOMY COCTaBY, IJIOTHOCTH, BSI3KOCTH) C KaMEHHOYTOJIbHBIM IE€KOM, OH
JOJKEH UMeTh OoJiee BBICOKYIO Tp M cMelleHHe Macchl MPUAETCS BECTH MpH 0ojiee BBHICOKOU
Temreparype. OTO MOTpedyeT 3aMeHbl HEKOTOPOro TEXHOJIOTHYECKOro 00OpyIOBaHHA, T.K.
OpUaeTcs NMPUMEHATh map ¢ Oosee BBICOKMM JaBieHHEM U Temiieparypoil. HedrsHble mexu
OTJIMYAIOTCS OT KaMEHHOYI'OJIBHOI'O IIeKa TEM, 4TO COAEPKAT Majoe KOJIUYECTBO IIPUMECEH,

57



HEpPaCTBOPUMBIX B XWHOJIMHE W HMMEIOT MEHee KOHJACHCHUPOBAHHYIO apOMAaTHYECKYIO
CTPYKTYypy.B 1esnom aHanu3 AaHHBIX O BO3MOXKHBIX 3aMEHMTENSAX KaMEHHOYTOJIBHOTIO II€Ka B
KauyeCTBE AIEKTPOIHOTOCBSA3YIOLIETO MTO3BOJISIET ClIENaTh BBIBOJ, YTO HauOOJee NePCIEKTUBHBIM
SIBIISIETCS] UCTIOJIB30BAaHUE MPOJTYKTOB IMEPEepabOTKU HEPTH.

TBépable yriepoaucrbie MATEpPHAJIbI

Kak ormeuanocs Bblllle, K TBEPABIM YIVIEPOIUCTHIM MaTepragaM OTHOCATCS:

- AHTPALIUTHI

- rpaduUTHI

- KOKCBI

AHTpPaUUTHI

AHTpaIUTBl OTHOCATCS K €CTECTBEHHBIM MaTepHaliaM, KOTOPbIE IIMPOKO MCHOJIb3YIOTCS
IIpU TPOU3BOJCTBE SJIEKTPOIAHBIX MAaCC IS AJFOMUHUEBOW MPOMBIIIIEHHOCTH. DJIEMEHTHBIN
cocrtaB aHTpauuToB (% mac. : yraepoa 93—98; Bonopoa 1—3%; xucnopon u cepa a0 1%, 30ma
4-8%).

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

[IpupoaHbIii  aHTpalUT MMEET HEJOCTATOYHYK) MEXAaHWYECKYI0 MPOYHOCTh U
TEPMUYECKYIO CTOMKOCTh, JAae€T 3HAUYUTENIbHYIO YCaAKy Npu HarpeBaHuu. [lostomy nis
MIPOU3BOJICTBA YIerpaduTOBOM MPOIYKIIMH MPOU3BOAAT €ro IPOKaTUBAHHE.

Bbicokass 30JIBHOCTh HCKJIIOYAET HCIOJIb30BAHUE AHTPALUTOB [UIsl IIPOM3BOJCTBA
AQHOJIHOM Macchl U 00OXCKEHHBIX aHOJOB. HO aHTpauuThl SBISIOTCSI OCHOBHBIM KOMIIOHEHTOM
YJIrOJIbHBIX TOJOBBIX M OOPTOBBIX OJIOKOB, IPUMEHEHHE KOTOPOro YIYy4YIlaeT TakKue
JKCIUTyaTallAOHHBIE  CBOMCTBAa 3THX HW3AEIHH, KaK TEPMOCTOMKOCTb, MPOYHOCTHBIC
XapaKTepUCTHKU U 3JIEKTPONpOBOAHOCTh. Texuunueckue yciaoBus (TY) Ha mocTaBKy aHTpaIUTOB
COCTaBJIIIOTCSI TIOCJE TMPOBEICHUS CHEUNUAIbHBIX MPOMBINUIEHHBIX UCHbITaHuii. TY Ha
AQHTPAIUThI Pa3HBIX MECTOPOXKJIEHUM MOTYT 3aMETHO Pa3InyaThCs.

Koxcbl

Kokcel 01H 13 Ba)KHEUIINX BUIOB ChIPbS ISl JIEKTPOAHOTO MPOU3BOICTBA.

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

B CHI" npousBoasT n1Ba BHAa MallO30JbHBIX KOKCOB: He(TsHbIE U TeKoBbie. [lepBoie
MOJIy4alOT KOKCOBAHUEM HE(PTSIHBIX OCTATKOB, BTOPbIE — KOKCOBAaHHMEM KaMEHHOYTOJIbHOIO MeKa
nipu Temmepatype ot 500 101000°C.

HedrsaHbie KOKCHI

HedrsHble KOKCHI SBJISIOTCS MPOAYKTOM KOKCOBAHUS TSDKETBIX OCTATKOB IOCIHE
neperonku. [Ipu meperonke He(TH MyTEM HaArpeBaHWs BHA4Yaje BBLACNSAIOTCS camble JETKUE
bpakuun — ra3pl, OEH3WHBI, KEePOCHUHBI, Macia. OcTaBiiascs YacTb — TDKENBIE OCTaTKU
npUOIMKAIOTCS 0 CBOMM CBOMCTBaM K nekaM. CBolicTBa KOKCOB 3aBUCAT IJIaBHBIM 00pa3oM OT
BUJIa HEPTSIHBIX OCTATKOB, KOTOPBIE MOAPA3EISIFOTCS Ha KPEKUHIOBBIE U TUPOJIN3HBIE.

KpekuHroBbsle KOKCHI MOJY4YarOT W3 OCTAaTKOB  MepepadOTKU HEPTH  KPEKHHT-
MIPOLIECCOM, @ MMUPOJIN3HBIE KOKChI- M3 OCTaTKOB MUPOJIM3A.

Kpexkunr-npounecc Benercss npu Ttemmneparype no 500 °C wu  pgaBnenun 12-
70kr/cM?.06pa3yloTcss KPEeKHMHI OCTATKH, KOTOpble SBIAIOTCA CHIPHEM IS  TOTyYeHHs
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KPEKUHIOBOro HedTsHOro Kokca. IlpukpexuHr -mporecce momydaioT a0 20 %  ocTaTkoB,
KOTOPBIE SBIISIOTCS CHIPHEM JUIsI KPEKUHTOBOT'O KOKCA.

BricokoTeMmiepaTypHbIii KpEKHHT-TIPOIECC, KOTOPBIA HIeT mpu TemmepaTtype 650—750
OC u napnenuu, 6:1m3K0M K aTMOC(HEPHOMY, HOCHT HAa3BAHUE MUPOJIU3A.

B xoxe sToro npouecca 00pa3yroTcsi HenpeAeabHbIe YIIeBOAOPOABI (ITUIICH, IPOITUIIEH,
OyTaZilieH), HCIOJb3yeMble KaK XMMHYECKOE ChbIpbe IMPHU MPOU3BOJACTBE IIACTUYECKUX MAacc,
BOJIOKOH, CHHTETUYECKOr0 KayuyKka U T.7. OCTaTku mupoiu3a UAyT Ha MOJIyYeHUE MUPOIU3HOTO
kokca. [Ipu muponuse BBIXOJ CMOJSHBIX OCTaTKOB HE MpEBBIIIACT 5 % W UCHOJB3YeTCs IS
MOJIy4YEHUsI MHOTUX MTPOJIYKTOB, B TOM YHCIIe HEPTIHOTO KOKCa.

3onbHOCT KOKCOB He mpesblmaer 0,8%, conepxxanue cepel 0,2-0,6%, BBIXOX JIETYy4HX
kosiebnercst ot5 o 11%.

KpekuHroBbie KOKCHI IOCIIE TPOKAJIKH CTAHOBSTCS 0oJiee IUIOTHBIMH, YeM MUPOJIM3HBIE,
HO cojJepar OoJibllle MUHEPAIbHBIX NMPUMECEH M CHOCOOHBI JIErde OKUCIATHCS. AHOIBI U3
KPEKUHI'OBOT'O KOKCa UMEIOT OO0JIbIlIe MUKPOTPEIIHH.

TpebdoBaHusi K KOKcaM

CojepskaHue BJIATM UM JIETYYMX — 0a/LIacTHble NPUMECH, KOTOPhIE YIAISIOTCS MpU
MPOKaJIKe, MO3TOMY 11eJIeCO00pa3HO APOOUTH U MPOKAIUBATH KOKCHI B MECTaX UX MPOU3BOJICTBA.

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

U TIOTJIOIICHUS MMH aTtMocdepHoil Bnaru. Jleryduwe BeliecTBa W BIAry YAISIOT U3 KOKCa

TIPOKAMBAHKEM BO BPAIIAIOIIMXCS M POTOPHBIX Teyax TpH Temmepatype 1150— 1300 °C.
Conep:xaHue cepbl M 30JIbl JIOJNKHO ObITh MHHUMAJBHBIM. B mpaktuke paboThI

ATIOMUHHUEBBIX 3aBOJIOB MPUHATO, YTO COJECpP’KAHUE Cepbl B KOKCE, MIYIIEM Ha HU3TOTOBICHUE
AQHO/THOM MAacChl WJIH 000X KEHHBIX aHOJIOB, HE JIOJDKHO MpeBbImaTh 1,5%.

30712 — 3TO OKCHABI KPEMHHUS, JKeje3a, alFOMUHUS, KaJIbIHs, Marausi, Hatpus, ¢ocdopa,
BaHaMs, CEePHI.

Kenezo u KpeMHUI MOTHOCTHIO EPEXOAAT B ChIPEL, KPEMHUN TaK)K€ B3aUMOJCIHCTBYET C
KPUOJIUTOM U (pTOPUJ KPEMHHUS yieTaeT (motepu ¢propa).

Cepa OKHUCISETCS U aKTUBHO B3aUMOJICMCTBYET CO IITHIPSIMU M CEKIIUSMHU, B PE3YJIHTATE
CHUIKAETCS UX CPOK CITY>KOBI M COPTHOCTb.

CryTHUK cepbl BaHAUN CHUKAET JIEKTPOMPOBOIMMOCTD ATFOMUHUS U BBIXOJT TIO TOKY.

dochop cHIKAET BBIXOJI IO TOKY — pEaKLUuU nepe3apsaaa. YBEIUYUBAIOT CMAaYMBAEeMOCTh
YTOJBHBIX YaCTHUIl 3JIEKTPOJIMTOM, CONPOTHUBIICHHE U MEPErpeB — IUIOXO€ OTIEICHUE TMEHBI,
CHI)KEHHE HapaOOTKH.

PeakunonHbple MeTayuibl HATPHUil, MarHuii, KaJblUMHA YBETMYHUBAIOT Pa3pyIIaeMOCTh
aHOJIHOM MacChl M aHOA.

I1J10THOCTH KOKCOB — OJTMH 13 HanOoJiee BAKHBIX MapaMeTPOB, Pa3IudaroT 00bEMHYIO 1
HUCTUHHYIO TIOTHOCTh. OOBEMHAsi TUIOTHOCTh - 3TO INIOTHOCTh C YYETOM TOp W IYCTOT.
HcTuHHAS MIIOTHOCTH — 3TO INIOTHOCTH TOJIBKO CAaMOI'0 KOKCA.

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

K MexaHu4eckuM CBOMCTBAM KOKCa OTHOCATCS MCTEPAaeMOCTh W BPEMEHHOE
CONPOTHUBIICHUE Pa3/IaBIMBAHUIO, KOTOPBIEBO3PACTAIOT C POCTOM TEMIEPATYPbl MPOKAIKH.
MexaHnudeckrue CBOMCTBAa HEPTIHBIX KOKCOB HIKE, YEM Y MEKOBBIX.
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YiejabHoe 3JIeKTPOCONpPaTHBIeHHe KOKCOB JIOJDKHO OBITh MUHUMAJIBHBIM, OHO 3aBUCHT
OT CTENEeHM MPOKAJIKU.DIEKTPOCONMPOTHBIEHHE KOKCa HE JOJDKHO mpeBbimarh 550—600
MKOM'M.3aBUCHUT OT TEMIIEpATyphl MPOKAJIKH.

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

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

OCHOBHBIMHU MPOU3BOJUTEISIMH ChIporo HedTsaHoro kokca B CHI™ sBistroTes:
HedTenepepabaTriBatomire 3aBo/ipl B Bonrorpane, Komcomonscke-Ha-Amype, OMcke,
HogoxkyiiObimieBcke, HoBoydumcke, Amnrapcke, Ilepmu (Poccus), ®deprane (VY36ekucran),
[TaBnonape (Kazaxcran), KpacnoBoacke (Typxmenst).

Tabmuma 5

Tabnwrvua 26

YcpenHeHHbIe noKasaTenu KauyecTBa CbipPbIX He(TAHbIX KOKCOB

HedrenepepabarbBatotni ITnorHocTs, Concpxatue, %

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

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

IlexoBbIil KOKC TPOU3BOJUTCS B KOKCOBBIX I€4aX KOKCOBAHMEM KaMEHHOYT'OJIBHOTO IIeKa
npu temmneparypax oT 500 mo 1100 °C, KOHCTpYKIHS KOTOPBIX ONM3Ka K KOHCTPYKIUH TIE€YEH,
UCIIOJIb3YEMBIX /111 KOKCOBAHUS YIJIsl, HO 3HAYUTEIbHO MEHBIIIE 10 pa3MepaM.

CopippéM Uil TNIPOM3BOJCTBA IIEKOBOIO KOKCAa SIBJISIETCS  BBICOKOTEMIIEPATYpPHBII
KaMEHHOYTOJIBHBII MeK ¢ TeMrepaTypoii pasmsrdenus 120—150 °C, BbIxox Kokca U3 KOTOPOTo
cocraisieT 64—67 %.

IlexoBBIN KOKC C YCIEXOM 3aMeHseT He(TAHOM NpH MPOU3BOJACTBE U HCIOIb30BAHUU
AQHOJIHOM MAacChl, OJHAKO, KOJUYECTBEHHO IIPOU3BOJCTBO METAIYPTHYECKOro Kokca B Poccuu
OTPaHUYEHO W3-32 HU3KOro KayecTBa yried. IIeKoBBIi KOKC MMeeT XYAIIylH0 CHOCOOHOCTh K
rpaduTauy ¥ MOTOMY HE BCEra MPUMEHUM IS IPOU3BO/ICTBA TPaUTUPOBAHHON MPOTYKIIHH.

CxJiaaiupoBaHue U MOATOTOBKA K MPOM3BOJACTBY NeKa

KaMeHHOYronpHBINM IEK ABJISETCS OJHUM M3 ChIPBEBBIX MaTEpUAOB, UCIOJb3YEMBIX B
KAaueCTBE  CBSA3YIOILErO IIPU  IPOU3BOJACTBE  AJIEKTPOIAHOMN maccel. KauecTBeHHBIE
XapaKTEpUCTUKU II€KOB OKAa3blBAIOT BIUSHUE HA TEXHOJOTUIO IPOM3BOJACTBA MacChl U
nokaszareau paboThl B JIeKTpoiu3epe. BapuaTuBHOCTh CBONCTB IEKOB B 3HAUUTEIILHON CTETIEHU
BJIMSIET Ha IUIACTUYECKHE CBOMCTBa aHOAHOM Macchl. CTaOMIBHOCTH JAHHOIO IOKa3aTels, B
OIpEEeSIEHHON CTENEHH IOCTUTAeTCsl B IIPOLIECCE NEKOIOIIOTOBKH.

Caszyroniee MOCTyNaeT B LI€X, KaK MPaBWIO, B JKUJIKOM (B TEPMOLMCTEPHAX) WIH B
rpaHyJIMpOBaHHOM Buje (B Our-0erax), a mHOrga B BHUAE MOHoJuTa. B mocnenHem ciydae
pasrpy3ka ero BechbMa 3aTpyJHEeHa, 0COOEHHO B JIETHEE BpeMs, KOTJa MeK TEPSeT CIIOCOOHOCTH
npooutsces. [loaToMy mocrymnieHue neka B BHUJE MOHOJIMTA CUMTAETCS HapylIEHHUEM YCIOBUN
IIOCTaBKU 3aBOJOM-M3rOTOBUTENEM. B mocnenHee BpeMs Ha 3aBofax BHEAPAETCS IEPEBO3Ka
IeKa B JKUIKOM COCTOSHHUM B CTaJbHBIX TEpPMOIMCTEpHaxX (*KeIe3HOAOPOXKHBIX). Takas
TPaHCHOPTUPOBKA MO3BOJISET U30aBUTHCS OT JIBYX OIEPALMi: TPAHYISALUN U OXJIaXKIECHUS TeKa ¢
IOMOIIIBI0 BOJBI Ha KOKCOXMMHMUYECKUX 3aBOJAX, OOE3BOKMBAHMA W PACIUIABICHHSA B Li€Xax
aHoIHOM Maccel. [l mpenoTBpamieHus MOTeph  Temjla M OXJaKIEHUs IeKa Mpu
TPaHCIIOPTUPOBAHMM  LIMCTEPHBI  CHA0XKEHBI  CJIOEM  TEIUIOBOM  M30JILIMH,  KOTopas
BBIKJIa/IbIBACTCSI OTJEJIbHBIMU MaTamMu MEXy HapyXKHBIMU KOXyXaMu U
AIIEKTPOHArpeBaTeIbHBIMU 3JIEMEHTAMHU.

Bo Bpems TpaHCHOPTHUPOBKM IIEK B TEpMOLMCTEpHaxX ocTbiBaeT. llomorpeB mneka B
IUCTEPHE OCYLIECTBISETCS TPYyOUaThIMU 3JIEKTPOHArpeBaTeNsIMH, YCTAHOBJICHHBIMH MEXIY
KOTJIOM U CJIOEM M30JISILUHU. DJIEKTPOHATPEBATENIN MUTAIOTCS IEPEMEHHBIM TOKOM OT CETH UYEpPE3
pa3bEMHO-ITENICEIbHBIE COEAMHEHHNS, PACIIOJIOKEHHBIE B ApMaTyPHOM SIIIHUKE, TPUKPEIITICHHOM
K paMe LMCTEpHBbI, Uil MPEJOTBPAIICHUS] MECTHBIX NEPErpeBOB NPHU BKIIOYEHUU CHUCTEMBI B
AIIEKTPOCXEMY BKJIIOUEHBI TEPMOpEIIE.

CpemHecyTOYHOE CHW)KCHHE TEeMIIEpaTypbhl B TEPMOIUMCTEpHE cocTamiser 5-6°C (mpu
OTCYTCTBHM HAarpeBa), 4TO TIO3BOJISIET COXpPaHUTh NEeK B XHJAKOM Buae 5—7 cyr. llpu
BKJIIOUEHUU DJIEKTPOHArpeBa IEK pPa3orpeBacTcs B palilOHE CIMBHOTIO YCTPOWCTBA U CTEHOK
KOTJIa, T.e. TJie OH HauOoiee OXJaxAeH. B ToMm ciyuae, eciu mpH TPaHCHOPTHPOBAHUU Ha
Gonbirue paccTosHHsA mek ocThiHeT ¢ 200 g0 150°C, HeoGxommmoe BpeMs pasorpeBa He
npebicuT 8—10 4. Pasorpetsiii 10 170-180 °C mex BhIIMBaeTCS W3 IUCTEPHBI B TedeHHe 45-
60MuH.
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PanmonanpHee mepeBO3UTh TMEK B IKEJIE3HOAOPOXKHBIX TEPMOIMCTEpHAX, 4YeM B
ABTOIMCTEPHAX, OOBEM KOTOPBIX Mal, a 3TO MPUBOJAUT K OTHOCUTEILHOMY YBEIUYCHHIO
TUIOMIA/IeH OXJIAXKJAMIINX TIOBEPXHOCTEH W UYpe3MEepHBIM ToTepsM Termna. Kpome Toro,
HE00X0IMMO coJiepKaHue OOJIBIIOrO aBTONapKa ¢ 00CTYKUBAIOIIUM ITEPCOHATIOM.

[Toctynaromuii Ha MPOU3BOACTBO IMEK O COCTaBY W CBOWCTBaM €Il HE OTBEUAET BCEM
TpeOOBaHUSM TEXHOJOTMH. B HeMm colepkarcs Bilara M JIETKO- JIETy4HE€ BeEIeCTBa, KOTOpbIE
BBI3BIBAIOT €r0 BCIyYMBAHUE, HU3KA €r0 UCTUHHAS IJIOTHOCTD U T.J. U1 YCTPAHEHUS YKa3aHHBIX
HEJIOCTATKOB IIE€K MOJBEPraroT TepMocTaThupoBanmio (Beiaepskke) mpu 150-180 °C B Teuenne 3—
4 CyTOK.

[TepepaboTka MOCTYHAIOMIEr0 Ha MPEANPUATHE IeKa OCYIIECTBISETCS B CIEAYIOMIECH
MOCJIEI0BATEIbHOCTH:

1. I[Ipuem u pacriaBieHHe MeKa B IEKOMPUEMHHUKE.
2. Tlepekauka >kMJIKOTO TIEKA B MEKOTUIABUTEIH.

3. JlnuTenbHast BbIACPKKA B IEKOTIABUTEIIE.

4. Tlopaya nexa B MPOU3BOJICTBO.

\ /7T
2 5 6 & 52

Pucynok 3 - Y3en noAroToBKH CBA3YIOLIETO

Cxema y3na MOATOTOBKM IeKa IO TPaJWLUOHHOW CXeMe B 3ariyOJIeHHBIX EMKOCTAX
npezcraBieHa Ha puc. 3. Ilek pasrpykaercs B NEKONPUEMHHMK 1, IZleé OH pacIaBisieTcs U
noBoautcst 10 120—140°C. M3 nekonpuéMHUKA KUJKHUH MEK MepeKaunBaeTCs MeCTePeHIATHIM
HAacocoM 2 JUIsi OKOHYATEJIbHOW JOBOJKM B IEKOIUIaBUTENb3.IleKonpueMHUK NpeacTaBiseT
coboii pesepByap, oborpeBaeMblii mapoM. Peructpel 4 cinykatr HarpeBaTeIbHBIMU JJIEMEHTAMHU;
yepes HMX OT MAaTMCTPaJbHOTO TAapompoBoAa S5 mpoxoauT meperpeTsii mo 200°C map mon
naienueMm 4,50—5,0 atM. Peructpbl ycTaHOBIEHBI MO OOKOBBIM CTEHKAM M Ha JHMIIE
NEKONPUEMHHUKA: BCETO B OAHOM nekonpuéMuuke umeercs 40—>50 peructpos ¢ 8—12 tpydamu
B KaxnaoMm. IIpoxoas wuyepe3 TpyObl perucTpoB, Map OTAAeT TEIUIO, OXJaXIaeTcs |
KoHAeHcupyercs. [lap momaeTcss B BEpXHIOI 4acTh CUCTEMBI PETUCTPOB, a U3 HWKHEH 4acTU
CJIMBaeTCsl KOHJIEHCAT B CIELHUAIBbHYIO KOHACHCATHYIO JIMHUIO 6 (YCIOBHO MOKa3aHa CBEPXY) U
Bo3Bpamaercs Ha TOLI. Tlonmesnsii o0beM mexompuémauka 500—600 M° JIHUIE ero MMeer
VKJIOH JJs Jy4llero cjiuBa Ieka. B mecrte HauOousblied TIyOMHBI YCTaHOBJIEH BBIXOJHOMU
naTpyOoK, 4epe3 KOTOpBIM TMEeK MOCTyIMaeT B MIECTEPeHUYAThI Hacoc. B 1exe aHOgHOW MaccChl
COBPEMEHHBIX 3aBOJIOB UMEETCS] HE MEHEee TPeX MEeKONPUEMHHUKOB.

KoHCTpyKIIMsT TEKOIUTaBUTENS AaHAJOTMYHA KOHCTPYKIMHM MEKONPHUEMHUKA, OJHAKO
€MKOCTb €r0 3HaUUTENIbHO MeHbIle U paccunTana Ha 150—180 T meka. O60rpeB neKorIaBUTENs
OPOMCXOMUT TaKKe C TOMOLIbI0 MapooOOrpeBaeMbIX perucTpoB. [OTOBBIA mek U3
NEKOIUIABUTENS TIOJJAETCSl Y€pPEe3 MaruCTPaJIbHBIN MEKONPUBOJA 7 B IIEX HA y3€Jl CMEIICHUs, KaK
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MpaBUJIO, JABYMsI IIECTEPEHYATHIMU HacocaMu (OauH paboTaer, oauH B pesepse). llepekxauka
MeKa OCYIIECTBISIETCS MO Mapoo0orpeBacMbiM TpybaM, paboTaoIUM MO MPUHIUIY “Tpyda B
TpyOe”; Ha HapyXkHOH TpyOe wuMeercss cioi Termmon3omsiuud. KoMmMMyHuMKanum B y3ie
NEKOTO/ABOAKH YCTPOEHBI TaKHUM 00pa3oM, 4YTO MEK MOXET NepeKayuBaThCsi M3 0000
NEKONPUEMHHUKA B JII000 MEKOTIIABUTEb.

['oToBHOCTH mEka OMNpeAeNsiioT MO pe3ylbTaTaM aHajdN30B U [0 BHEIIHEMY BHUY.
['OTOBBIN M€K UMEET POBHYIO 3€pKaJbHYIO MOBEPXHOCTh, O€3 CJEeI0B MEHbl WM BCIYyYUBAHUS.
[TponomKUTETLHOCTD BBIIEPKKH MEKa 3aBUCUT OT COJIEp:KaHUs B HEM BJIary, JETy4HX, criocoba
TPAHCIIOPTUPOBKU U IPYTUX (PakTOPOB.

OpHako cKJIaJbl TAKOTO TUIIA MMEIOT PsAJl HEIOCTATKOB:

- TPYOHOCTh T€PMETU3ALUN €MKOCTEH, 1 OoJbIIMe BHIOPOCH B atMoc(epy BO3IOHOB, B
BU/JIE CMOJI U T'a30B;

- TPYAHOCTb TOJJIEP)KaHUS UX B pabOTOCIIOCOOHOM COCTOSHHM, YUCTKH OT OCAJIKOB U
pPEMOHTA.

B mocnennue roasl Ha BHOBb CTPOSIIUXCS 3aBOJIaX YCTAHABIMBAIOT CKIAAbl IEKa
3akpeIToro tuna.Puc3a

IloaroroBKa KAMEHHOYI0J1bHOIO Neka Ha BrA3e.

TexHomornyeckuii pekUM MEKOMOATOTOBKM M BOBJICUEHHUS TEXHOJOTHMYECKOTrO TeKa B

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

PexxuMBI MOATOTOBKY MeKa

Bun u cocrosinue neka TepMocTaTupoBanue Mmociue Temneparypa
OKOHYaHUs 3arpy3Ku B pe3epByap, CyTKU TepMmocTatupoBanus,°C

I'panynpoBaHHEBIH He menee 4 190-205
Kunxuit 3 TepMonrcTepH He menee 2 190-205
Cwmech He menee 4 190-205
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Ipanynuposannbiii
nex

Ilynxm cuea
mhyucmepn N2

[ynm crua
m/ucmepn Nel

Pry Prd

Tocmt pazozpesa mAicmepn ( 60ois
JHcee3H000OCHBIY nymet)

_ = =
m &

&)

" X.
P Pri0 Pril

161 (R1, R2) nekpoborpesaembie pe3epayapst

Oy - PAHYTUPOSAHABIT HEK

F1, F2 Ounstps niexobbie

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

«Otke » nenonocumers

160 (M1...M7) Kparst npoGkossie

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

157 (SH1) Mexomaputens nexomii «OHIKCY)
158 (Br) bak crabumsarop rpany.MpoBaHHONO 1eka
150 (Prl...Pr11) Iyniret pasorpesa TepmoLmcTepH ek Ha CMelenue
151 (TC1, TC2) MyKrsi cvBa TepMOLHCTEPH

84.85 (BSI, BS2) baku crabusmsaimn nexa

A

------------- »nap EXHON02UECKU

'

Pucynok 3a Cxema ckiaia meka 3aKpbITOro THUIa

[TocTynaronmii  meK Mo COCTaBy M CBOWCTBaM e€Ille HE OTBEYAeT BCEM TPeOOBaHUSIM
TEXHOJIOTUM. B HeM cozeprkaTcsl Biara M JIETKOKMITAILIME BEIIECTBA, KOTOPBIE BBI3BIBAIOT €r0O
BCIIyUYMBaHUE, a TAaK)K€ HECTAOWJIbHBI MHOTHE XapaKTepUCTHKU. [[nsi ycTpaHeHMs yKa3aHHBIX
HEJIOCTATKOB TIEK MOBEPTal0T TEPMOCTATUPOBAHUIO (BBIACPIKKE) Ipu Temmeparypax 190-205°C.

B rpanynupoBaHHOM mieke Bjara MPUCYTCTBYET B BHJE Kaleidb Ha TpaHylax U B
pacnblIeHHOM BHje. B meke, mocrynaromieM B JKHUIAKOM BHIE B TEPMOLMCTEpHAX, Biara
NPaKTUYECKH OTCYTCTBYET WJIM €€ JI0Jisl OYeHb Maia. M30bITouHas Biara B MEKe BBI3BIBACT €ro
BCIeHMBaHUE. PacmbUieHHas BoJa OTHENSETCS TOJIBKO B pe3yibTaTe BBIICPKKH I€Ka MpU
temneparypax  Bbimie  130°C.HaumOosbliee  ynaneHue  Biard — IMOCJE  PACIUIABICHMS
IPaHyJIMPOBAHHOTO TMEKa IMPOUCXOAUT 3a IEpBbIE CYTKH BbIIEPXKKU. [IpakTHuyecku MoiHOoe
00€e3BOKMBaHUE TPAHYJIUPOBAHHOIO IeKa JOCTUTaeTcss Ha 3-4 CYyTKH BbLAECPKKH, TOBEPXHOCTD
MeKa CTAHOBUTCS «3EPKATbHON.

B xozxe TepMocTtatupoBaHMs NeKa MPOUCXOIUT TUCTHIUISAIMS HauOosee JIETKOKUIISALINX
(;meryunx) dhpakumii (CMOJI, Macell, TPOCTEUIIINX YTIEBOAOPOIOB), a TAK KE YACTUUHOE y/IaJieHUE
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BOJIOPO/IA 3a CYET peaKIMil OKUCICHUS U MOJIUKOHICHCAIIUH YIJIEBOAOPOJOB. Y JaJe€HUE JIETYINX
BEIICCTB HEOOXOJMMO C TOYKH 3PEHHUS CHIDKEHUS TOPUCTOCTH aHOJa W YIUIOTHEHHS €ro
CTPYKTYpHl. Mcnosib3oBanue mneka ¢ MOBBIMIEHHON BCIIYYMBA€MOCTHIO HEIOMYCTUMO, TaK Kak
MPUBOJIUT K BCIICHMBAaHHUIO MAcChl IIPU €€ HMCIOJIb30BaHMM B aHoje. [losrydeHHbId U3 Takoi
MaccChl aHOJ| 00JIaJ]aeT MOBBIIICHHONW TTOPUCTOCTHIO, HU3KOW MEXaHMUYECKOH MPOYHOCTHIO, JIETKO
OKHCJISIETCS U OCBHINIAETCS TIPU DJICKTPOJIU3E.

TeMmneparypa pa3mMsrdeHust onpenesiseT TaKou MoKazaTesb, KaK BI3KOCTh MOCTYNAIOIIETO
B IIPOM3BOJICTBO TEKa, OT KOTOPOM, B CBOIO OYEPE/ib, 3aBUCUT BHIOOP TEMIIEPATYPHOTO PEKUMA
npolecca CMENIEHU aHOHOM MacChl U €€ MIIACTUYECKHE CBOMCTBA. B X01e TepMocTaTupoBaHus
Ha CKJIaJax IEK MpPEeTepIeBaeT BO3JICUCTBUE TEMIEPATYpbl U KUCIOpPOAa BO3AyXa B PEAKIUAX
okucieHus. B Tpomecce TepMocTaTHpoBaHHs, npu Temmeparypax 190-200°C, smauenue
TeMIepaTypsl pasMArdeHus ToBblmaeTca B cpeanem Ha 1-15°C B Tewenme 4-5 cyTok.
[ToBbIIeHHEe TeMIEpaTyphl pa3MsArdeHHs TEKa B IMPOIECCe TEPMOCTATUPOBAHUS HE JIOHKHO
NPUBOAUTH K YPE3MEPHOMY YBEIMYEHHIO BA3KOCTM meka. [loaromy B 3aBUCHMOCTH OT
HCXOJIHOTO 3HAUYEHHUs ATOr0 IOKa3aTels BpPeMsS XpaHEHHUs IeKa Ha TEKOCKIane HEoO0XO0IUMO
orpannuyuBarh. Eciam ecTh HEOOXOAMMOCTh JJIUTEIBHOTO XPAaHEHUS IEKa B JKUIKOM BHJE, TO
Temmneparypy cienyer noHu3uth Ha 50-60°C. B TakoM BuIe MEK MOXKET XpaHUThCsS 10 4
MecsaneB. Kpome 3T0ro yCTaHOBJIEHO, YTO I'PaHyJIMPOBAHHBIN €K, XPAHUBLIMICSA HA OTKPBITON
miomaake 0osiee 6 MecsieB, MO JCUCTBHEM OCAIKOB M COJTHEYHOrO OOJIYYCHHS! CTAaHOBUTCS
HEIMPUTOHBIM JIJIs1 TPOM3BOACTBA. OKHUCISIEMOCTh U OCBHINTAEMOCTh aHOJAHOW MAacChl U3 TaKOTO
reKa BO3pacTaroT.

Ilenpi0 TEXHOJOTMYECKOro Mpollecca MOATOTOBKH II€Ka JUISL MPOM3BOJICTBA 3JICKTPOJIHOMN

MAcCChI ABJISACTCA.

- YAQJIECHHE BJIATU U JIETKOJETYUUX BEUIECTB;
- crabunuzanus GU3NKO-XUMHUYECKUX CBOMCTB MEKa;
- olecrieyeHre TEMIIEpaTypHOrO pPEXUMa TEXHOJOTHYECKOro TeKa, IMOJaBaeMOro Ha
CMELICHHE.
['panyIrpoBaHHBII nekmnepepadaThIBacTCs B JKHUIKOE COCTOSIHUE Ha

ABTOMATH3UPOBAHHOM y4acTKe 10 MpuEMy M mepepaboTKe TpaHyIHpOBaHHOTO meka «OHHKCY.
3arpy3ka TpaHyJUPOBAHHOTO I€Ka MPOU3BOAUTCS U3 «OUr-0eroB» B JO3UpPYIOLIUN OYyHKep,
3aTeéM ¢ TOMOIIBIO IITHEKOBOT'O TPAHCIOPTEPA B HAKOMUTENbHBIM OyHKEp M, MyTEM OTKpPbIBaHUS
mubepa, B EKOIIaBUTENb.

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

TPaHCIOPTUPOBKH, KaK IIPABWIIO, OXJIAXKIAACTCS JO TEMIIEPATYPBI, IPU KOTOPOU HEBO3MOXKEH €r0
CIIMB, IIOATOMY TEPMOLMCTEPHBI HAIPaBIAIOT Ha IOCThI pasorpeBa. llek, pasorpersiid 10
temriepatypbl 190-200°C, mepekaumBaeTCcsi U3 TEPMOIMCTEPH B pe3epByapbl «OHUKCY). Ciaus
neKa M3 TEPMOLMCTEPH MPOU3BOJAT HAa OJHOM U3 JABYX YCTPOMCTB ciHBa, paOOTarOMIUX IO
NPUHLIMITY TIepelaBluBaHus paboueil cpeibl M30BITOYHBIM AaBieHueM He Oornee 0,6 atm u3
LIUCTEPH B PE3EPBYapHI.

W3 TtepMomucTepH M y4yacTKa MO rnepepaboTKe I'paHyJIHPOBAHHOIO IEKa >KUIKUM ek
NepeKaynBaeTcsl MIECTePEHYaThIMU HAcoCaMH B pe3epByaphl 3JEKTPOOOOrpeBaeMoro cCkiaja
neka «OHHMKC». B 3aBUCMMOCTH OT IOCTAaBOK I€Ka Ha 3aBOJl, TEXHUYECKHMX BO3MOXKHOCTEH
€MKOCTeH CcKJlaZla U HaTypHBIX OCTaTKOB, BBIOMpPAETCS OJMH M3 CHOCOOOB 3arpy3KH IeKa B
€MKOCTH: CIIMB TOJBKO NPEABAPUTEIBHO PACIUIABIEHHOIO TPAHYJIMPOBAHHOIO TIE€Ka; CJIUB

65



TOJILKO >KUJIKOTO TE€Ka U3 TEPMOLMCTEPH JI0 3all0JIHEHUs pe3epByapa; pa3rpy3ka IeKoB B CMECH,
0 CIEAYIOLIEH cXeMe - IPEABAPUTEIBHO PACIUIABIEHHBIA IPaHYINPOBAHHBIN MEK PA3TPykKAETCS
B HAaKOIIMTEJIbHBI pe3epByap U Tylda K€ MPOU3BOAUTCS CIUB OKUJIKOIO II€Ka U3
TEPMOIMCTEPH. OTOBBIA TIEK HACOCHBIMHU CTAHLMUSAMH TIIOJAETCSI B  pacXogHble Oaku
CTa0WIIM3aLUU TI€Ka, KOTOPBIE CIyXKaT Uil CTaOWIM3aluU TEMIEpaTypHOTO pEeXuMa, a TaKkKe
YPOBHsI IIeKa repej no3upoBaHueM. HeoOxoanmas temnepaTypa neka B 0akax cTaOMIU3aluu
nepes  BOBJEUEHHMEM B  IPOM3BOJACTBO  IMOJJEPXKMBAETCS  4Yepe3  JIMHUIO  [0Jadu
BBICOKOOPraHMYECKUM TeruloHocuTeneM. M3 6akoB ctaOunM3anuu IeK pacnpeaessercs depes
J103aToppl  Ha cMecuTenu.Pexxumbl  paboThl  (TeMIepaTypHble YCTaHOBKM HarpeBaresien
pe3epByapoB, CEKIMi 00OrpeBa MEKOMPOBOIOB, IEKTPOOOOTrPEeBAEMBIX KPAaHOB IeKa, HACOCOB
neKa, 000rpeBaeMbIX OPraHMYECKUM TEIUIOHOCUTENeM 0aKoB CTaOMIIM3alMN) YCTaHABIUBAIOTCS
C 1IeNBI0 00ecCIeueH s TEMIIEPaTyphl TEXHOJIOTUYECKOTO TeKa JUIsl BOBJICUEHUS B IPOU3BOJICTBO,
B COOTBETCTBHH C PErIIAMEHTUPYEMBIMHU TPEOOBaAHUSIMU

IIpokaiuBaHue KOKCOB

B 3aBuCHUMOCTH OT CyILIECTBYIOLIEH TEXHOJIOTHH IPEANPUATHS epepadbaThIBaIOT:

- IPUBO3HBIE IPOKAIIEHHBIE KOKCHI;

- ChIpBIC (3€JIEHBIE) KOKCHI;

- ChIpbI€ KOKCBI C YAaCTUYHOI MOCTaBKOM MPEIBAPUTEIHHO IPOKATIEHHBIX KOKCOB.

[IpokasieHHbIE KOKCHI IOABEPratOTCs CYLIKE, ChIPbIe KOKChI- TPOKAJIKE.

OcHOBBI IPOKAJIMBAHUSA

[lon mpokanuBaHueM KOKCOB M JIPYIMX YIJIEPOAMUCTBIX MaTEpUaoB IMOHUMAIOT MPOLECC
00pabOTKM KOKCA B TEUEHHUE OIPEECIEHHOIO BPEMEHH IIPU BBICOKUX TEMIEpaTypax ¢ BO3MOXKHO
MHUHHMMAaJIbHBIM JIOCTYIOM Bo3ayxa. IIpokanuBaHue KOKca OTHOCUTCS K OJHOMY M3 OCHOBHBIX
IPOLIECCOB B MIPOU3BOJICTBE 3JIEKTPOAHOM MACChI, TIOCKOJIbKY OCHOBHBIE (PU3UKO-XMMHUYECKHE U
DKCIUTYyaTal[MOHHBIE CBOMCTBAa JJIEKTPOAHOW MAacChl BO MHOIOM 3aBHCIAT OT KaudecTBa
npokanuBaHus. IIponeccsl, npoucxopsmue Mpu NPOKAIMBAHWM KOKCOB, JOBOJBHO CJIOXHBI.
IpoxamuBanue npousBoaat mpu 1200—1350 °C; mpu 9TOM MpakTHYECKH TONHOCTHIO YAATAeTCs
BJIara, MPOUCXOJAT IMPOLECCHl PA3IOKEHUS CIOKHBIX YIJIEBOJOPOAOB C YJIAJICHHEM JIETYUYHX
BEIIECTB U IMPEXKIE BCETO — BOJIOPOJA, a TAKXKE YIUIOTHSIETCA CTPYKTypa KOokca, (opMUpyercs
€ro KpUCTAIJIMYECKas pelIeTKa W OCYIIECTBIAETCS 4YacTHuyHas rpaduranus Marepuana.
Ynanenue geryuyux BeniectB HaumHaercs npu 400—450°C, 3aMeTHO yBEIMYMBAETCSA C
MOBBIIIEHUEM TEeMIIepaTypbl W JIOCTUTaeT MakcuMajibHOro 3HaueHus mnpu 600-800°C.I1pu
TOBBIIEHNN TemrepaTypsl 10 1200°C mpoMcXOoauT YIJIOTHEHHE CTPYKTYphI Kokca.Bo Bpems
IIPOKAJIKM CHUYKAETCSI 3JIEKTPOCONPOTUBIIEHUE YTOJIbHBIX MAaTEpUaNIOB, KaK IpaBuilo, 10 600—
650 MxOwm'M. Ilo Mepe mNOBBbIMIEHHS TeMIEpPaTypbl MPOKAJIKU KOKCOB BO3pPAaCTaeT HUX
HOMJIOTUTENBbHASL CIIOCOOHOCTh IO OTHOIIEHUIO K MekaM.PeaklmoHHasi COCOOHOCTh KOKCOB
(CKOpOCTh XMMMYECKOTO B3aUMOJIEHCTBUS C JBYOKHCHIO YIJIEpOAa WM KHCIOPOJIOM IpHU
BBICOKHMX TEMIIEpaTypax) B MpOLEcce MPOKAJIKU CYIIECTBEHHO CHMKAeTcs. 30JIbHbIe NMPUMecH
(OKHUCIIBI aTIOMHHMUS, JKeJle3a, TUTaHa, BaHAIus U Jp.) B MpOLEcce MPOKAIKH HE MPETepIeBaloT
CYLIECTBEHHBIX MU3MEHEHMM M MOYTH IOJIHOCTBIO NEPEXOAST B IPOKAJEHHBIH KOKC. Y JaJIeHHE
NpOKaIMBaHUEM (KalblIMHAIIMEH) YACTUYHO BO3MOXKHO TOJIBKO CEPBHI.

Takum obpazom, B pe3yibrare (U3MKO-XUMHUECKuX mpoueccoB npu 1200— 1350°C B
MIPOKAJIMBAEMBIX YIJIEPOJUCTHIX MaTepuagax BO3pacTaeT OTHOCUTENIHOE COJIepKaHUe YIiiepoJia
(B OCHOBHOM 3a CYET CHW)XEHMsI COJIEp’KaHUs BOJIOPOJAa M B HE3HAUMTEIBLHOM Mepe ApYyrux
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3JIEMEHTOB), MOJIHOCTBIO yJAJISIeTCsl Bjara M OCHOBHAs Macca JIETY4MX, IPOUCXOAUT 0ObeMHas
ycajKka, YBEIMYMBAETCS WCTUHHAS IUIOTHOCTb, IOBBIIAKOTCS  3JIEKTPOIIPOBOJHOCTh U
MEXaHUYECKasi IPOYHOCTb, PE3KO CHMXKAETCSI OKUCIAEMOCTh (peakIMOHHAs CIIocOOHOCTh). Bee
3TH MPEBpaICHHsI HEOOXOAUMBI JUIsl IOTYYECHHUSI aHOAHOM MAcChl BBICOKOT'O Ka4eCTBa.

Db dexkTuBHOCTD POKAJIKH KOKca KOHTPOJIUPYETCS o YIEJIBHOMY

3JIEKTPOCONPOTUBIICHUIO KOKCA B MOPOIIKE U MO0 UCTUHHOW IUIOTHOCTU. ONTUMAalbHAas CTEIECHb
TEpMOOOPaOOTKH 3aBHUCUT HE TOJIBKO TEeMIIepaTyphl MPOKAIKH, HO M BpeMs HaXOXKICHUS
Marepualia B 30HE BBICOKMX TEMIIepaTyp. Y BEJIMUCHHE TEMIIEPATYPhI IPOKATUBAHUS TPUBOIUT K
CHIDKCHHUIO DJIEKTPOCOINPATUBIIEHUS, a MNPOAOJDKUTEIIBHOCTh IPOKAJUMBAHUS K YBEIUYCHUIO
WCTUHHOM INIOTHOCTH.

J1j1s Ipor3BO/ICTBA aHOJHOW MAcChl KOKCHI JIOJKHBI UMETh CIIEIYIOIINE XapaKTePUCTUKH:

- JUISl TIEKOBBIX YEJIBHOE 3JIEKTPOCONMPOTUBIICHUE HE JTOJDKHO mpeBbimaTh 650 MkOM M,
MCTHUHHAS UI0THOCTH 1,99-2,01 r/ems;

- U1 HEPTSIHBIX YISIBHOE 3JIEKTPOCONPOTUBIICHHIE HE JOIDKHO TpeBbimaTh 600 MKOM M,
MCTUHHAS UIOTHOCTH 2,02-2,04 r/cMm®.

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

B 3aBojckoii mpakTHKe B MOCJIEIHUE TOJbl ONPEACTUINCH CIEAYIOIINe TeMIepaTyphbl
MIPOKAJIKH KOKCOB:

-nekoBbIx 1200+25°C,

- HepTaHbIX 1250+£25°C.

AnnapaTypHO-TexnonornquKaﬂ ¢xXeMa MOAroTOBKHU JICKTPOAHBIX KOKCOB

| Tonnudo

Oméod dods:
Aoxe

Pucynok 4 - AnmaparypHO-TeXHOJIOTHYECKasi CXeMa MPOKAJIOYHOTO OTACICHHS

Ha puc. 4 npuBeneHa anmnapaTypHO-TEXHOJIOTHYECKAsE CXeMa MPOKAJIOYHOTO OTEICHUSI.
Kokchl moCTymarT Ha 3aBOJI B OTKPBITHIX KEJIE3HOJOPOKHBIX BaroHaXx W pPa3rpyKaroTcs Ha
ckiage 1 B coenuaigbHble TNPUEMHUKH — TpaHIied. EMKOCTh CKjlaja 3aBUCUT OT
MECTOIOJIOKEHHSI TTOCTABIIMKOB. UeM fanpliie MOCTaBIIMK, TeM OOJbIIe TOMKEH OBITh CKIIA.
[Ipu GonbIIOM OTHANIEHWH 3aBOJOB-TIOCTABIIMKOB OT 3aBOJA-TIOTPEOUTENST €MKOCTh CKiIaja
paccuntana 06b19HO Ha 20—30-cyTouHyI0 MOTPEOHOCTH 3aB0JIa B KOKCE.

Jliis mepeMenieHus: KOKca BHYTPH CKJIaja, a TakyKe JAJs 3arpy3KH B MPUEMHBIC OYHKEPHI
Ha CKJaJe yCTaHOBJIECHBI TperdepHbie kpansl 2. M3 mpuemMHoro OyHkepa 3 KOKC JIOTKOBBIM
nuTaresaeM 4 molaeTcs Ha BAIKOBYIO 3y0UaTyr0 APOOMIIKY S5 JJIsl TPeABAPUTEIIHLHOTO APOOTIEHNS,
rae Kyckd Kokca ymeHbiatoTes oT 250—350 go 60—70 MmM. DneBaTopamMu IpoOJIEHBIN KOKC
MoJaeTCsl B pacxojHble OyHKepa 7, OTKyJa MUTATeSIMH § dYepe3 3arpy30dHylo Teuky 9 B
“X0NOaHBIA” KOHel Bpamiaroreics mnpokamouHoi meun 10. [lexoBblii U HEPTIHONW KOKCHI
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3arpyKaroTcsi B pasHble  OyHkepa. [Ipokan€HHBII  KOKC  4Yepe3  MNeperpy30vHyro
BOJIOOXJIQXKJIAEMYIO0 TEUKY IOCTyNaeT B XOJOMWIbHUK OapabanHoro tuma 11, u3 koToporo
OXJIQX/ICHHBIN KOKC TPAHCIOPTEPAMHU U JICBATOPAMU IOAAETCS B pa3MOJIbHOE OT/ICICHHUE.

OOpa3yromyecs: B MeYd ra3bl C MEIKUMHU YaCTHIIAMU KOKCa, 3albUIEHHBIA BO3AYyX H3
XOJIOAWJIbHUKA OYHMIIAIOTCA aCHUPAlMOHHBIMM CHUCTEMaMH, YJIAJSIOTCS uepe3 “XOJOAHYI0”
TOJOBKY W [IBIMOBYIO TpyOy, KOTOpasi HaxOJMTCS IO/ Pa3peKECHHEM, a MPU HAIWNYHU
NbUICYJIABIMBAOIINX ~ YCTPOWCTB  (IIUKJIOHA,  JJCKTPOQHIBTpA) Ta3bl  OTCACBHIBAIOTCS
JIBIMOCOCAMHU. 3ambUIEHHBIA BO3JYyX OTCAChIBACTCS K3 XOJOIWIBHUKA H OYHINACTCS B
NMEKTPOOUIBTPE WU PyKaBHOM (pUIbTpE. YIIOBICHHAS IMBUIH C TIOMOIIBI0 THEBMOTPAHCIIOPTA
BO3BpaIaeTcsi B MPOU3BOACTBO. KpoMme mpoKaIouHbIX Teuei, MPOKAMBaHNE BEIYT B KAMEPHBIX
Mevax, B KPYTJIBIX MOJOBBIX I€YaX, B PETOPTHBIX MEYax.

KoHcTpykuus Bpamawmieiicst me4yu 1 XoJ0HIbHUKA

[IpokamodHasi me4Yb COCTOWT W3 CICAYIOIIUX OCHOBHBIX Y3JIOB: HUJIMHAPHICCKOTO
cTalbHOTO OapabaHa, GyTEepOBAaHHOTO M3HYTPH OTHEYIOPHBIM KUPIIMYOM, OTIOPHBIX YCTPOKCTB,
NPUBOJIa, TOJIOBOK — TOMOYHOM (ropsiueil) W Ta300TBOMALICH (XOJIOIHOMW), MEPerpy304HOro
yCcTpoiicTBa U OapabaHHOTO XOJOIUIbHUKA (PHC. 5).

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

1) 30Ha MOACYIIKU U HArpeBa;

2) 30Ha IPOKAJIKU;

3) 30Ha OXJIaXICHUS.

30Ha MOACYIIKHU U HarpeBa. Koke, mocTynarmuil B X0J0AHbIA KOHEL] €YU, COACPIKUT OT

3 o 15 % Bnarm u or 1 mo 10% mneryuux BemectB. B pesynbTaTe HENpepbIBHOTO
NepeMeNINBaHUSl U KOHTAKTa C OTXOAAIIUMHU razamu, HarpeteiMu jo 400—500 °C, Bmara u
JeTy4Yle BellecTBa MHTEHCUBHO ynaistorcs. [lo mepe mponBukeHUss Kokca B 30HY Oosee
BBICOKHMX TEMIIEpaTyp I'a30BblAe/IEHuEe CTAHOBUTCS Oosiee nHTeHCcuBHBIM. Ha paccrostnumn 10—15
M OT XOJIOJHOT'O KOHIIA M€YH JIETy4He 3aroparoTcs; TemrepaTypa Kokca B paiioHe KoHIa (dakena
dopcynxu mopsimaercs g0 1200 °C. 31ech ycnoBHO KOHYAeTCs 30HA MOACYIIKH M MOAOTPEBA
MaTepuaia 1 HAYMHAETCS 30Ha MPOKaJIKy. J[JI1MHa 30HbI OACYIIKHY U ntogorpesa 25—30 M.

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

10 m. T'a3oBblneNEeHUE W rOpeHHE JETy4YuX B 3TOM 30HE MPAKTUYECKM MPEKpaIlaeTcs, B KOKce
3aKaHYMBAIOTCSI BCE OCHOBHBIE (DU3MKO-XUMHUYECKHE IPEBPALLECHUS, PpACKaJCHHBIH KOKC
puoOpeTaeT OcClenuTeNnbHO Oenblid 1BeT. OCOOEHHO YEeTKO 3Ta 30Ha MPOCMATPUBACTCS INPHU
IMPOKAJIKE IMMEKOBOTO KOKCa C MUHHUMAJIBHBIM COACPIKAHUCM JICTYYHX.

3oHa OXJTAKJACHUAHAXOJUTCA MCEKIY q)aKCJ'IOM U TOpAYMM KOHIOM II€YH, JJIMHA 30HbI

OXJIQKJICHUS OTpeAeNsieTCs] KOHCTPYKIMEeH (ypMEeHHOro ycTpoiicTBa u coctasiser 1,5—2,0 m.
W3-3a OTCYTCTBUS MOJOTPEBA U B PE3YNIbTATE MOJCOCOB BO3IyXa U3 XOJIOAUIBLHIKA TEMIIEpaTypa
3aech cHmkaercss 10 1100— 1000°C. LIBeT kokca B 3TOM 30HE CTAHOBHUTCS 0OJIE€ TEMHBIM, C
BHIITHEBBIM OTTEHKOM.

PerynmupoBanue nporecca mpoKaIKu CBOJUTCS K IMOJICPKAHUIO 33/ IaHHON TeMITepaTyphl,
ONTHMAJILHOW JITMHBI 30HBI MIPOKAIKU U €€ TOJIOKEHUS B TICUN IyTeM H3MEHEHHS KOJMYECTBA
TOTUIMBA, KHCIIOPOJIa BO3yXa U Pa3pekeHus B mevr. [Ipu U3MEHEHUN OJTHOTO M3 PETyJIUPYEMBIX
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napaMeTpoB HEOOXOIMMO TMPHUHATH MepPbl K COOTBETCTBYIOUIMM W3MEHEHHMSIM M APYTrUx
[1apaMeTpOB.

Kontpons wu peryiampoBaHue mpolecca OCYUIECTBISIIOTCS —CIEAYIOUMM  00pa3oM.
TeMneparypa OTXOIAIIMX TAa30B U3 NEYUM KOHTPOJHMPYETCS TEPMOIIAPOM, MOKa3aHUs KOTOPOM
(UKCUPYIOTCS CaMOIUIIYIIUM IpUOOpPOM, a TeMIepaTypa B 30HE MPOKAIKH — MEPEHOCHBIM
ONTUYECKUM MMHPOMETPOM WJIH CTALIMOHAPHBIM PaJualMoHHbIM pubopom. Temiieparypa B 30He
MPOKAJIKN TI€YHM PETYIHPYETCS MU3MEHEHHEM pacxoJl0oB TOILUIMBA M BO3lyxa. Pacxon Tomma
ompenenseTcs MO IOKAa3aHUAM CaMONMUIYIIEro pacxoJoMepa, CMOHTHUPOBAHHOTO Ha
TOIUIMBOIIPOBO/IC, U PETYIUpPYeTCs 3aJBM)KKAMH, YCTAaHOBJIEHHBIMU Iepel (HOpCYHKOH wuiu
ropenkoin.Pa3pexeHre B XOJIOJHOM T'OJIOBKE II€YU KOHTPOJIMPYETCS MAHOMETPOM, ITOKa3aHUs
KOTOPOro (UKCHUPYIOTCS CaMONMUIIyIIuM Tpudopom. KommuecTBo BO3ayxa, MOJaBAeMOro s
CKUTaHUS TOIUIMBA, PETYIMPYETCs IUOepaMHu W APOCCENbHBIMU 3aCIOHKAMH, TaBJICHUE >Ke
BO3/1yXa, II0J]aBA€MOT0 BEHTUJISITOPOM, KOHTPOJIUpyeTcs 1o mokazanuio U-oOpaszHoro
MaHoMmeTpa. KonnuectBo KOKca 10 M MOCJHE MPOKAIKU ONpPEAeNsieTcs MO MOKa3aHUSM BECOB,
YCTAaHOBJICHHBIX HA JIEHTOYHBIX TpaHCHOpTEpax Mepell IMPOKAJIOYHOM TMeYbld U IOCIe
XonoauiIbHUKa. KauecTBO MPOKaNEHHOTO KOKCa OMpeleNsieTcs aHainu3aMu mpol, oTOMpaeMbIX
1ocJie X0JaoaAuibHuKa. [IpoKaleHHbI KOKC KOHTPOJIUPYIOT Ha MPOLIEHTHOE COJAEPKaHUE CEpbL,

30161, JETYYUX U BJArd, MCTUHHYIO IUIOTHOCTH (I/cM°) M yIeNbHOE SIeKTPOCONPOTHBICHHE
(Om'm).

OTH NOKa3aTeIy 3aBUCST OT CICAYIONINX (PaKTOPOB:

1) nosio’keHUs U AJIMHBI 30HBI IPOKAJIKH;

2) pacupezeneHus TeMIepaTyp 1o JJIMHE 30HbI IPOKAIKH U B 30HE MOJICYIIKH;

3) BpeMeHH Hax0xXJIeHHsI MaTepualla B 30HE MPOKaJIKU

[ Ig T 456 s 7 8 75 " |
,
e [/ / / !
o/ WA 7
/ / ]
5 ] X
I
11 1 1 1]
TR anl
) = % . I /
b no68 ) 5 »

Pucynok 5 - [IpokanoudHas neusb ¢ XOJIOAWIBHUKOM:
1 - Teuka nns mMojayM Marepuana; 2 - XONOJHAas TOJIOBKA meuu; 3 - OapabaHHas Meus;
4- GaHgax; 5 - MOJIIMITHUK; 6- ONMOPHBIA POJUK; 7 - BEHIOBAs IIECTEpPHS; 8 - MOJBEHIOBAS
mecTepHs; 9 - peaykrop ocHoBHoro mnpuBona; 10 - ropsiuas ronoska; 11 - ropenka; 12 -
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BEHTEJIATOP BO3IYIIHBIN; 13 - meperpy3ouHoe yCcTpoilcTBO; 14 - oTKaTbiBaroias TeJlexka; 15 -
CUCTEMA BOJSIHOI'O OPOLLEHUS XOJIOAUIbHUKA; 16 - XonoauabHUK; 17- pa3rpy304Hoe OTBEPCTHE
XOoJoauIbHIKa; 18 - mpuBox; 19 - cnuBHOM matpy6ok; 20 - mHeBMOoanapaT

Cyuika npokajJéHHbIX KOKCOB

[IpuBO3HBIE TPOKAJEHHbIE KOKChl IOCTYNAIOT B CHEUUAIM3UPOBAHHBIA  CKJag,
o0OecnieunBarOIMi MUHUMAaJIbHbIE NOTEPH KOKCAa B BUJE IbUIM INPU IEPETPy3Kax, a TaKKe
MPEeIOXPaHSIONINA OT 0CaJKoB. B 3aBUCUMOCTH OT coJiep>KaHus BJIar, €Clu COJIep KaHue BIIaru
6onee 0,3—0,5% KOKC HalpaBIIeTCs HA CYIIKY.

[Tox cymkoil mpokan€HHOTO KOKCa MOHUMAIOT MPOLECC yTAICHUS BIaru MOCpPeACTBOM
BBICOKMX TEMIIEpaTyp B TeueHue ompeiesieHHOro BpemeHH. CyIIKy OCYHIECTBISIOT, Kak
NpaBUIO, B CYIIWIbHBIX OapabaHHbIX mevax. bapabaHHas cymmika HpeACTaBsieT CcOOOM
[WIHHIPAYECKUN HAKJIOHHBIN OapabaH ¢ IByMs OaHIa)XaMu, KOTOPBIC ITPU BpanieHUH OapabaHa
KaTATCSA 110 OMOPHBIM pPONMKAM. YTOJ HakloHa 6apabaHa K TOpPH30HTY He mpeBbimaer 6.
BuyTpenHss noBepxHocTh OapabaHa 000py10BaHa HACAIKAMU: IPUEMHO-BUHTOBOM U OCHOBHOM.
KoHcTpykius HacaJKu 3aBUCUT OT pa3Mepa KyCKOB M CBOWCTB BBICYLITHBaeMoro marepuana. Kak
MIPaBUIIO, HACAJKU UMEIOT JionacTHyo win [-00pasnyto hopmy.

Martepuan mocTymnaeT co CTOPOHBI BXOJHOTO KOHIIa OapabaHa uepe3 mOHUTaTeldb W
3aXBaThIBACTCA BUHTOBBIMU JIONACTSMU TNPUEMHO-BHHTOBOM HacaJku. 3areM Marepual
NepeMenaeTcs B CyUIMIKE IPU TOMOLIM OCHOBHOW HacaJKu, PABHOMEPHO PACIIPEAEISIONIEH ero
1o ceyeHuro OapabdaHa.

OO0b1uHO B OapabaHHBIX CYIIMIIKaX MaTepPHall H TOPSIYUI ra3 ABMKYTCS TPSIMOTOKOM, T. €.
B OJHOM HaINpaBlieHUH OT BEPXHEro KOHIIA OapabaHa K HWKHeMy. bmaromaps sTomy
MPeIOTBpaIaeTCs MOBBIIIEHHBIH YHOC MaTepuaia B BUJIE MBLUIH.

Cxwuranue TOIUIMBa (Ma3dyra MM HOPUPOJHOTO Tras3a) OCYLIECTBISETCS B TOIMKE
(opkamepe), Tie 06pasyromascs TazoBas CMech JI0KHA HMETh TeMreparypy He menee 600° C.
Janee ra3 nocrynaer B 6apadaH CYIIMIKH M Yepe3 pyKaBHbBIM QUIBTP U ABIMOCOC yJANsSETCs B
aTMocdepy.BbICyIIeHHBI MaTepuan MpPOXOAUT MHOJANOPHOE YCTPOIMCTBO B BHJE CMEHHOIO
KOJIbIIa UM TIOBOPOTHBIX JIONATOK, IMOCPEICTBOM KOTOPBIX PETYJIHUPYETCs CTENEHb 3al0JHEHUS
Oapabana. OOBIUHO B CYIIWJIKAX CTEMEHb 3amojiHeHuss He mpesbimaer 20—25 %. ['oToBwIii
IPOAYKT MPOXOJUT Yepe3 IUTI030BbIM 3aTBOP, MPENATCTBYIOIIMM MOACOCY HAPYKHOTO BO3AyXa B
OapabaH, u ynamsiercs TpaHcnoptepom.CymmibHble Oapadanbl umeroT guamerp 1,5—3,0 M,
umHy 15—20 M B 3aBUCMMOCTM OT 3aJaHHOW IIPOM3BOAUTEIBHOCTH U  KauyecTBa
nepepabarbiBaeMoOro Marepuana. TemmnepaTypa rasa, BBIXOJSIIETO U3 TOMOYHOTO YCTPOMCTBA,
MOJKET PEryJupoBaTbCsi CMEIIEHHEM C BO3QYXOM, YTO MPEIyCMOTPEHO KOHCTPYKLMEN
TOIIOYHOT0 YycTpoilcTBa. TemmepaTypa BbIXOAsAIIEro M3 OapabaHa BoO3ayXa HeE JIOJDKHA
npeBbimath 150 °C, Tak Kak B MPOTUBHOM CITy4ae MOTYT IMOCTPaAaTh pyKaBHbIC (PHIIBTPHI.

TemmepaTtypa kokca Ha Beixojae He mpesbimaer 100 — 120°C. TIpon3BoaUTEIHHOCTH
CYLIWJIBHOTO YCTPONCTBA B 3aBUCUMOCTH OT KPYITHOCTH MaTepHalia U COJAEp>KaHUs B HEM BJIaru
MOXKET KOJIeO0aThCsl B JOBOJIBHO IMUPOKUX TMpeaenax. [ cymiku nuaMeTpom 2,8 M U JJIMHOU
16 M IPOU3BOIUTENHHOCTH MO yrimto cocTaBigeT 60 1/4. IIpu sToM TemmepaTypa ra3a Ha BXOJe
800 °C, na Bwixome 110 °c, marepumana mocie cymku 100 - 105 °C, ckopocTb BpaleHHus
6apabana 6 MuH Y, cTeneHb 3anonHeHus 6apabana 21 %.
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IMoaroroBKka MMXTHI AJIS 3JIEKTPOAHOM MaCChI

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

JlpobiieHue M pa3mMoJ1 KOKCOBO# IIUXThI

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

B 3aBucuMOCTM OT  KpYNHOCTH JApOOMMOro marepuaiga U ApPOOJIEHHOro IMpOAYKTa
CTaJuM IPOOJICHHSI UMEIOT CBOM HA3BAHUS:

- kpyniHoe apooisienne (kycku 1000-300Mm),

- cpennee apoodiienne (kycku 50-Smm),

- TOHKOE JIpoOsieHne (KyCKUu SMM U MeHee).

Jist 1poGIieHNs] KOKCOB 1 00OPOTHBIX MaTepPHaIOB MPUMEHSIOTCS:

- BaJIKOBBIE JPOOUIIKYM C 3yOUaThIMH U TJIaIKUMHU BaJIKAMU,

- IIEKOBBIE JPOOMIIKH,

- MOJIOTKOBBIE U POTOPHBIE IPOOHIIKH,

- KOHYCHbIE IPOOUJIIKH.

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

menbHUIBL. Mcxomnblii matepuan — ¢pakuun - 0,63-2 MM, momydaemble IMociie pacceBa Ha
rpoXoTe MpH APOOJICHWH, MOCTYMAIOT BO Bpamarommuiics O0apaban, 3amonHeHHbIH Ha 35-40%
o0beMa CTadbHBIMH ImapaMu. IIpoxoas paccTossHME OT 3arpy304HOrO YCTPOWCTBA JI0
pa3rpy304HoOro, Marepuai, 1oj BO3JACUCTBUEM JIBHKYIIMXCS IIAPOB, HEIPEPBIBHO UCTUPAETC U
pa3IaBIMBaeTCs 10 TpeOyeMol BeTMYMHBI (TOHUHBI TOMOJIA).

PacceB (rpoxo4yeHune) KOKCOBOM IIHXTHI

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

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

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

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

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

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

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

TpancnopTHpoBKa U NMoaYa MaTepuaJia

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

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

Penenrtypa aHoaHo#i Macchl.

OcHoBBI (POPMHUPOBAHUSA CTPYKTYPbI aHOAA

K aHomam  aiOMHHHMEBOTO 3IJIEKTpONIM3Epa MPEABABIAIOT TPEOOBAHUS CIEAYIOLIETO
Xapakrepa:

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

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

OTH YCJIOBUST MOXHO YJOBJIETBOPUTH, €CIU TOCTPOUTH CTPYKTYPY DdJIEKTpoaa IIo
MPUHIIMITY KOMIO3UIIMOHHOTO MaTepuania, T. €. KapKaca U3 KOKCOBOTO 3epHa (HAMOJHUTENs) U
CBSI3YIOIIETO (MaTpUIlbl) M3 KaMEHHOYTOJIBHOTO meka. COorjiacHO TEOPHUH KOMMO3UIIMOHHBIX
MaTepuaioB, KOHEYHBIH MPOAYKT — KOMIIO3UT MPEBOCXOJUT IO CBOMM CBOWCTBaM o00€
COCTABJISIONINE B OTICILHOCTH.

TeM He MeHee, KOMIO3UIIMOHHBIN XapaKTep CTPYKTYPBI NPEAONPEAEISAET U HEKOTOPHIE
OCOOEHHOCTH paboThl aHOJA B YCJIOBHSX JJIEKTPOJM3a KPUOIUTOTIIMHO3EMHOTO pacIljiaBa.
Baxneiue U3 HUX Claeayronue.

1. B cuiny pasnuuuss XHUMHUYECKMX CBOMCTB KOKCAa W3 HANOJHUTENIS M KOKCa W3
CBS3YIOIIIETO OKHCIEHHE WX TMPOUCXOJUT C PAa3HOM CKOPOCThIO, YTO OOYCIaBIUBAET
HEpaBHOMEPHOE (CEJIEKTUBHOE) OKHUCIEHHWE aHOJa M OChIIaHWE YacTH HAIOJIHUTENS, Kak
MOKa3aHo Ha puc. 6a.
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Pucynok 6a - Cxema OKHMCIEHHs aHOJa

2. HeckomneHcupoBaHHasl ycajka MaTepuajla MaTpulbl MpH OOXKHUIre MNPUBOIUT K
00pa30BaHUIO B CTPYKTYpE KOKCa U3 CBSA3YIOILEI0 MHOTOYMCIEHHBIX JE€(PEKTOB (MUKPOTPEIIHH,
0P, PACCIOCHUH U JIp.), YTO HHULIMUPYET MEXaHUYECKOE OChIIIAHUE YaCTHIl KOKCa.

OTO 03HAUaeT, 4TO IPH Pa3padOTKE PEeLEeNTypbl aHOJHON MACChl CIEAYET HCIOJIb30BaTh
KOKC-HAIIOJIHUTEIb CO CTPOrO PErIaMEeHTHPOBAHHBIM 3HAYCHMEM DPEAKLMOHHON CIIOCOOHOCTH.
[Ipu pacyere rpaHyJIOMETPUYECKOTO COCTaBA HEOOXOAMMO TAKKE IPEAYCMOTPETh IUIOTHYIO
YIIaKOBKY 3€peH, 4ToObl M30eXaTh BBICOKOW MOPUCTOCTH aHOJA U IPOHUKHOBEHUS PEaKIUU
OKHCJICHUS BO BHYTPUIIOPUCTOEIIPOCTPAHCTBO.

I'panynomerpu4yecKkrii COCTaB AHOAHOM MACCHI.

IIpu npous3BoACTBE aHOAHOM Macchl I CaMOOOXKUTAIOIIUXCS AaHOJOB HA OCHOBE

He(bTHHHX KOKCOB Ha OTCYCCTBCHHBIX IMPECANIPUATUAX UCIIOJIB3YIOT CICAYIOHNUEC COCTABBIIINXTHI:

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

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

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

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

—0,063 MM 36 % -0,074 36 %

I'panynoMeTpHUUeCcKUM cOCcTaB KOKCOBOM IMMXThl BrA3a
Kpynka 1 14+2% (-6+4 mm);

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

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

[Tp11B 30+£2% (-0,08 mm).

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

JUis mpou3BOJCTBA OOONOKEHHBIX aHOJIOB MPUMEHSETCSl TPaHyJIOMETPUYECKH COCTaB
IIMXTHI, IPEJICTaBICHHBIHN B Ta0. 7.

Tabmauua 7
73



Knacc kpynHoctu, MM CocraBNel, %(oteuectBenHbie | CocTaB No2, %
TIPS ATIPUSTHS) (3apyOeXHBIC TIPEATIPUSTHS)

+12,5 3 (MakcuMyMm) 8+3

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

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

I'pyGas ¢pakius coCTOUT W3 ApOOJIECHHBIX OTapKOB M BO3BpaTa 000X KEHHBIX aHOJIOB.
Cpenuss Gppakius HCKIIIOYUTEIHHO U3 KOKCa.

Conep:kanue CBSI3yIOLIET0

Jl1st 000XOKEHHBIX aHOJIOB IPH COJIEpaHUU Teka B mpenenax 13,5-14,5% nocruraercs
MakcUMajibHasi OObE€MHas IUIOTHOCTh W TMPOYHOCTh Ha  CXKaTHeE, MHUHHMAaJIbHOE
3JIEKTPOCOIPATUBIICHHE U BO3AYIIHAS TPOHUIIAEMOCTb.

JIns1 aHOTHOM MAacCChI JIJIsl CaMOOOKHUTAIOMIETOCs aHO 1a.

BepxHUHTOKONOABOI ONTHMAIBHOE COACpIKAHUE TIeKa:

- psoBasi aHomHas macca 29-33 (s HeTSHBIX KOKCOB), 26-28,5 (1151 IEKOBBIX KOKC)%,
k03 durment texyuectu (Kr) 1,6-2,2;

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

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

[Ipu TakoM coziep)kaHUU TIeKa B aHOJHOM Macce JOCTHIaeTCs MaKCUMaJIbHAsl TPOYHOCTb,
onTUMabHas pazpymaeMocTs B Toke CO2, MUHUMAaIbHAs! TOPUCTOCTD U AJIEKTPOCONPATUBIICHHE.

J03upoBKa KOMIIOHEHTOB IHUXTHI

[To coXHOCTH JO3UPOBaHUSI OCHOBHBIE KOMIIOHEHTHI IIUXTHI MOTYT OBITh pa3/iejeHbl Ha
CJIEIyIOIIKE TPYIIIbI:

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

- IbUIEBbIE PpaKyK (MEIbHUYHAS, PUIBTPOBAS MBUIN);

- )KUJIKMI KaMEHHOYTOJIbHBTH IIEK.

Jlo3upoBaHUe 3€pHOBBIX (pakiHii HE MpeacTaBiseT OOJBIIOr0 TpyHda, TaK Kak 3TH
MaTepHalbl JIETKO MEPEeChINaloTcsl U He ciexuBaroTcs. OnpesenaeHHyo MpodiieMy COCTaBIIsSeT
HECTaOMJIBHOCTh UX CHTOBOI'O COCTaBa, YTO TpeOyeT BHUMAHHs IPU COCTABICHMM 33/1aHUS Ha

JO3UPOBKY. JInst 3TOro m03upoBaHMsI MCHOJB3YIOTCSI BECOBBIE JICHTOYHBIE J103aTOPBI THIA
BECOBBIX ITUTATEIICH.
bonee cnoxkHa jo3upoBka mbuieBod ¢dpakuuu. [lbuib mnoaBepieHa CHIBHOMY

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

IIpOoTHBONOIOKHOCTBIO 3aBUCAHUS SIBJISIOTCS NMPOPBIBBI NMbUIA. CBEXENPUTOTOBIICHHAS
BT MOKET ¢ OOJIBIION CKOPOCTHIO BBIPBATHCS U3 OYHKEpa uepes IIeb WU IJI0XO0 3aKPBITHIN
mubep M HAHECTH SKOJIOTMYECKUH M MaTepHajbHbI YpoH. B 3Tol CBs3M 103aTOphl MBLTH
OCHaIarTCA CHCHHUAJIBHBIMH 3aIllOpHBIMU yCTpOI\/’ICTBaMI/I, NEPCKPLIBAIOIIUMU IMOTOK IIbBIJIA B
clydae aBapuiHOW CUTYaIUH.

Eme Oonee cnoxHoil 3amauell sBisAeTCSs JIO3UPOBKA MBUIM, YJIOBIEHHOM B
anekTpopuibTpax. byayum  moABEprHyTOM — AJIEKTPOCTATUYECKOMY  BO3JIEHCTBUIO B
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ANEKTPUYECKOM TIOJI€ 3IEKTPO(PHUIBTPOB, 3Ta MbUIb JIETYe 3aBUCAET, MCTEKAET U3 EMKOCTEH
HECTaOUJIbHO, IJIOXO CMELIMBAETCS C APYTMMHU BHJAMU IbUIM (MEIbHUYHOM, acIUpaliiOHHOMN).
[lepen mocrymiaeHueM B COpTOBbIE OyHKepa (WIBTPOBAs MbUIb JOJDKHA OBITH TIIATEIHHO
CMEIlIaHa B CHEIHAJIbHBIX CUCTEMAX, IOJOOHBIX BUHTOBBIM KOHBEEPaM.

Jlnist 1O3UPOBKHU MBLUICBON (DPAKIIMK MIPUMEHSIOTCS JICHTOUHBIE J03aTOPBI BECOBOTO THIIA,
OCHAIIIEHHbIE TBOMHBIMU IUIIO30BBIMU MMUTATEISIMU, BHITOIHAIOMUMU (DYHKIIUU 3aTBOpa MPOTHB
IIPOPHIBA IBLIN.

[IIupokoe pacnpocTpaHEHUE B MOCIEAHUE TOJbl MOJYYMJIM BECOBBIE [103aTOPbI THUIA
«IToteps Beca». CxemaTuyeckoe U300pakeHUE TaKOW CUCTEMbI IIPEJCTABICHO Ha pUC. 7.

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

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

Pucynoxk 7 - [Ipunnun paboTs! qo3atopa tuna « [Toreps maccoi»:
1 - Oynkep 3amaca MaTepuana;2 - BXOJHOW MUTATENb; 3 - 103aTOP; 4 - B3BEIIMBAIOLINH 3JI€MEHT;
5 - MUKpoTpoLeccop; 6 - 6a3a JaHHBIX; 7- BXOJAHOWIUTATENb; § - IPUBOJ
yIpaBIeHUsI.

Jlozatop pabotaer mo ciemyromieMmy npunHuuny. Korma OyHkep ao3aropa 3amosiHeH
MaTepuajioM, TO pPa3rpy3Ka €ro MPOUCXOJUT B COOTBETCTBUM C 3aJaHHBIM TEMIIOM (KI/4).
ONEKTPOHHBIM KOHTPOJJIEP CPAaBHUBAET JOCTOBEPHOCTh (DAKTUUYECKOTO Ipaiue€HTa T03UPOBAaHUS
C 3aJlaHHBIM M peryJupyer padboTy BeIXxoaHoro nuratens. Korga ypoBeHs MaTepuasna B OyHKepe
J103aTOpa JOCTUTHET YCTaHOBJIEHHOIO MUHMMYMa, CUTHAJI «IIOTEpsl Becay IpeKpaliaercs, a caM
OyHKep OBICTPO 3aIOHSIETCS MaTepuajoM U3 OyHKepa 3amaca uepe3 BXOJHOW murtarenb. Ha
nepuoJl 3amojHeHus: OyHKepa [03aTopa HMCIOJHUTEIbHBI MEXaHW3M BBIXOJHOTO IHUTATENs
npojoiDKaeT paboTaTh B peXUME, MPEIIIeCTBYIONEM OTKIoUeHuIo curHana «lloteps Becay.
OTO MPOJOJIKAETCS O 3aBEPILEHUs 3aloIHEeHUs1 OyHKepa /103aTopa, Mocie Yero 3aroHEeHHBIH
OyHKEp aBTOMAaTHYECKH B3BEIIMBACTCA, & CUCTEMa PEryJIMPOBAHUS MCUUCIAET TEMIl pasrpy3Ku
MaTepuaia B peXXUMe JO3UPOBaHUSI.

Jlo3aTopbl TaKOTO THMA MOTYT OBITH OCHAIICHBI BOPOIIUTEIEM TBIIA € OBITh
MPUTOHBIMU JIJISl AO3UPOBAaHUS MbLIEBON (ppakunu. JJTMHHBINA JO3UPYIOMIMM IIHEK BBIMOJIHSET
(GYHKIIMM  3allOPHOTO  yCTPOWCTBAa TMPOTUB MPOPHIBOB IMbUIM. be3ycioBHO, mpuOOpbI
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ABTOMATUYECKOTO YIPABIEHUS M DPETYIUPOBAHUS SBISIIOTCS KIIIOUEBBIM 3JIEMEHTOM CHUCTEM
JI03UpOBaHus WUXThl. Henb3s,01HaKO, HE OTMETUTh U YUCTO TEXHOJOTMYECKUE ACHEKThI ATOU
po0OJIeMbI, B TOM YHCJIe CTAaOUIILHOCTh COCTaBa COPTOBBIX (Ppakmmii. be3 xopomio oTiIaxxeHHOH
CHCTEMBI JAPOOJICHUS] U TPOXOUCHHS MaTepHalia Helb3sl MOIyYUTh (PpaKiiu KoKca CTabUIbHOTO
cocTaBa. JTo ABISETCA 0053aTENbHBIM YCIOBUEM XOPOIIUX PE3YJIbTATOB JO3UPOBAHUS.

BecbMma crioxxHON mpo6sieMoii SBISIETCS TaKKe JO3UPOBKA KHUAKOro neka. [Ipunumas Bo
BHMMaHHUE BBICOKYIO Temmeparypy (160—200 °C), BbimenecHHE TOKCHYHBIX MapoB W CMOJ, a
TaK)K€ MEHSIOIIMECS BI3KOCTHBIE XapaKTEpUCTHUKU IeKa, 3Ta mpobiema Tpedyer ocoboro
BHUMaHus. JlJig 103upOBKH 1eka mpuMeHstoTes cucteMbl «llotepst Becay. Ucnonb3yrores Takxke
J103aTOPBI MOPILIHEBOrO TUIIA, PETYIMPOBAHUE JO3UPOBAHUS MPOBOAUTCS U3MEHEHHEM JUIMHbI
X0/1a TIOPIIIHSL.

ByHkepsI 3amaca ¥ 103aTOpbl  pa3MelaloTCs B OAHY JIMHUIO TAKUM 00pa3oM, 4TOOBI BCe
no3upyemMble (hpakuu coOMpanuch B COOPHOM IIIHEKE M TMEpei MOCTYIJICHHEM B CMECHTENb
MePEeMEIINBAIHCH.

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

Jlis 1eXOB C TMEpPUOIUYECKOW CHUCTEMOW CMEIIeHHsT  BMECTO COOpPHOro IIHEKa
YCTaHABIIMBAETCS BECOBOM COOpHBIM OyHKep, pa3MeniaeMblii Ha MEPEIBUIKHOW TEJIeKKE.
Marepuan oTBemmMBaeTcs Mo GpaKkusaM, coOupaercs B OyHKEp M Jaliee CCHINAeTCsl B CMECUTEIb
nepuoanueckoro peiicreus. I[lek u3 ©Oaka [go3aTopa HANpPaBiIsAETCS HEMOCPEACTBEHHO B
CMECHUTEIh

TexHosorns cMemieHNs: AaHOAHOMH MacCChl

KoxkcoBble ppakinu 1 KAMEHHOYTOJBHBIN TIEK MOCTYIAIOT B CMECHIIbHBIE MAIIIMHEI, T/I€ U
IPOMCXOIUT MOJydeHHE aHOAHOM Macchl. Llenbio cMemeHus: MeKOKOKCOBOM LIMXThI SIBIISETCS
MaKCHUMaJIbHOE YCpPEIHEHHE IeKa U BCEeX KJIAcCOB KOKCA-HAIOJIHMTENS, a TAK)KEe CMauyuBaHHUE U
OpONHUTKa KOKca mekoM. C IeNnblo CO3JaHMs YCIOBUHM JJII MaKCHMaJbHO BO3MOXHOIO
CMayuBaHMs U MPONMUTKH, KOKCOBAs IIUXTA U MEK Mepesl CMEIIEHNEM HarpeBaroTcs.

@®aKTOpHl, BIUSIONIME HA CMAYMBAEMOCTb M MPONUTKY

1. AncopOuusi KOKCOB IeKa 3aBUCUT OT MPHUPOJAbI KOKCOB M HX T€pMOOOpabOTKH, OT
pa3Mmepa 4acTHIl.

HedrsHble KOKCHI UMEIOT O0JBIIYIO aICOPOIMOHHYIO CIOCOOHOCTD, YEM MEKOBBIE.
VBenuueHne  TemmepaTypbl TEpPMOOOPAOOTKM YBEIMUYMBAET aJCOPOIIMOHHYIO CIIOCOOHOCTH
KOKCOB.YBeJIMYeHHE YJEeNbHOW IIOBEPXHOCTH KOKCOB YBEIMYHMBAET HUX aJCOPOILMOHHYIO
CIOCOOHOCTB, T.€. YBEIMUYEHUE pa3Mepa 3epHa CHUXKAET a/ICOPOLIMOHHYIO CIIOCOOHOCTh KOKCA.

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

3. CMaunBaeMoCThb U acOpOLIKs 3aBUCIT OT TEMIIEPATYPHI pa3MsITyeHUs IeKa.
CmauuBaeMoCTh U acOpOIUsl YMEHBUIAIOTCS 10 MEPEe MOBBILICHHS TEMIIEPATyphl pa3MsITrdeHHs
neKa.

[leneBble TemneparypHble mapaMeTpel cMelnBanHus Ha BrA3e ceroaus:

- Harpes neka 93-94°C;

- HarpeB WuXThl 98-99 °C;

- reMneparypa cmemmuBanus 200-202°C.

TemneparypHble TapaMeTphl peKUMa CMEIIEHHs T0JDKHBI COOTBETCTBOBATh TPEOOBAHMUSM,
MIPEJICTaBICHHBIM B TabIuIIEe 8.

76



Tabmuma 8

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

OneHKa KauyecTBa CMElIeHUSI AHOAHOH MaCChI

[IpuroroBnenne aHOAHOW MAacChl CjaraeTcs M3 JBYX TECHO CBS3aHHBIX IPOIIECCOB:
coOCTBEHHO cMemIeHus (YCpeaHeHus) U PU3NKO-XUMHUYECKUX MTPOLIECCOB B3aUMOJICHCTBUS BCEX
KOMITOHEHTOB MEKOKOKCOBOW KOMIO3UILIUUA. DTH MPOLECCHl YaCTUYHO HAKJIAJbIBAIOTCSA OJAWH Ha
JPYroil, 4aCTUYHO MPOTEKAIOT MOCIEA0BATEIBHO.

KauecTBO cmerieHusi aHOIHON Macchl ONPENENseTCs B MPOU3BOJICTBE B MEPBYIO OUYEpPEh
orpeneneHrueM e€ TEeKyuecTH, KOTOpas JOJKHA COOTBETCTBOBATh TPEOOBAHUSIM DPETNIAMEHTOB B
3aBHCUMOCTH OT THIIa aHOJHOW Macchl. TekydecTh Al aHOIHOM Macchl Ha BrA3e npuBeneHa B
TabiI. 9.

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

3areM MPOU3BOJIUTCS TEXHOJIOTUYECKOE OINMPOOOBAHME AHOMHON MAcChl, MO pPe3yibTaTaM
KOTOPOTO OMNPEAETSAIOTCS TaKHe MapaMeTpbl, MEXAaHUYECKasi MPOYHOCTb, MOPUCTOCTb, YAEIBHOE
AIIEKTPOCOMPOTUBIICHHE, paspymaeMocTb B Toke CO2, comepkanue cepbl. B Tabmume 10
MpHUBEIEHBI NTOKa3zaTenu Ha BrA3e.

Tabmuma 10

CMecniibHOe 000py10BaHMe.

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

IIpenen
IToka3aTens En. u3zm.
AMC AMII
Mexanuueckasi IpOYHOCTb Ha CKaTUE, HE MEHEe MlIla 30,0 18,0
VY aenbHOe JIEKTPUIECKOe CONPOTHBIICHHE, He Oosice | MKOM*M 70,0 120,0
[Mopucrocts, He Oosee % 29,0 45,0
O6mas paspymaemocts B motoke CO2, He Oosee mr/(cm?.49) 40,0 40,0
301BHOCTE, HE O0JIEe % 0,50 0,50
MaccoBas 1071 cephbl, He Oolee % 1,50 1,50 77




JlJis  MaJIOTOHH2)XHOTO MPOW3BOJICTBA MPUMEHSIOT MAIIUHBI TEPHOAMYECKOTO
JENCTBUS, OHU UMEIOT B TAKUX YCIOBHSX P MPEUMYIIECTB:

1) He TpeOyIOT yCTAaHOBKHM TOPOIIKOBBIX OJOTPEBATENCH IINXTHI;

2) wmorytr paboTtaTh 1O THOKOMY TpaduKy, yBEIHMYMBAS WM yMCHbBIIAsA
CPEIHEYaCOBYIO MPU3BOIUTEILHOCTH;

3) kauecTBO Macchl 0Oojiee BBICOKOE 3a CYET JUIMTEILHOTO M HMHTEHCHUBHOTO
nepeMenTuBaHus.

Jlst KpymMHOTOHHAXKHBIX Mpou3BoIcTB (10-20T/9ac u 60s1ee) NPUMEHSIOT MAIIUHBI
HETPEPHIBHOTO JICHCTBHSA, TOYHEE PEAKTOPHO — CMECUTENIbHBIC arperaTbl, OCHAILCHHbIC
HENpPEpPhIBHOW CHCTEMOM  JO3UPOBAaHUSI KOKCOBBIX (hpakuuil U TMeKa, MOPOIIKOBBHIMHU
nojxorpeBatesisimu U korenbHeIMA  BOT  (BbICOKOTEMIIEpaTypHbIE OpPTraHUYECKUE
TETJIOHOCUTEIIH ).

CMecHiibHbIE YCTAHOBKH HENPEPbIBHOIO 1€ CTBUSA

Kak mpaBuiio, coBpeMeHHasi peakTOpPHO-CMECHIIbHAs YCTAHOBKA COCTOUT U3 TPEX
OCHOBHBIX JIEMEHTOB:

- COOCTBEHHO CMECHTEJISI HEMTPEPBHIBHOTO JICHCTBUS;

- MOPOIIIKOBOTO TIOJIOTPEBATEIIS;

- KOTEJIIbHON HarpeBa BBICOKOTEMIIEPATYPHOTO OPraHMYECKOTO TEIJIOHOCHTENS
(BOT).

Cmecunvnoe omoenenue
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Pucynok 8 - CMmecunbpHOE OTIEIEHHE

Hpel[BapI/ITCJ'ILHOC CMCIHIMBAHUEC MIUXTBI KW IIO0Aa4Ya Ha IIOAOIpEeB, OCYHICCTBIIACTCA
CYMMHUPYIOIIMMHU BUHTOBBIMU KOHBCﬁCpaMH. CyMMapHyro KOKCOBYIO IIUXTY MCPCA CMCUICHUCM
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nojorpeBaroT B mopomkoBbix mnogorpeBatesix KITH-500 ¢upmer «KUMERAY» (puc 9,10 ).
[TomorpeBaTesib COCTOUT U3 KOpIYyca, 2-X MITHEKOB M MpHUBOJa. HarpeB MMXThI OCYIICCTBIISCTCS
3a cu€T Terulonepeaayn OT KOopIyca M BajioB mojorpeBatens. Kopmyc u Banbl 000orpeBaroTcs
OpraHWYECKUM TeTuIoHOcuTeNeM. Kopryc npencrasisier co00ii KOHCTPYKITUIO U3 YIIIEPOIUCTON
CTaJIM M UCIBITaH AaBiieHueM 15 Gap mpu temneparype 350°C. B mogorpeBarene uMeroTcs aBa
IIHeKa,  Bpallalooluecs B OJHOM  HalpaBIIEHUUMOTYT  BpamlaTbCsi B pa3HBIX
HanpasnieHusix).[IpuBox cocTouT U3 ayeKTpoaBUTaTeNss C PEAYKTOpOM, mpeoOpa3oBaTesieM
yacToThl. CKOPOCTh BpallleHHs IIHEKOB peryaupyercs OeccTyrneHdaro oT 2,5 mo 12 o6/muH,
pEryJiupoBKa MPOU3BOAUTCA C MyJIbTa MECTHOTO YIIPABJICHUS.

Pucynoxk 10 — JIByX - M 4ETBIPEXITHEKOBBIE TOPOUIKOBBIE M10IOIPEBATENN

BepxHss kpplllika mojorpeBaTess, pa3ielieHa Ha HACKOJIBKO ChEMHBIX CEKIIMH, OfHa
CeKIIMs OCHAIIeHa MaTpyOKOM IS OTCOca TMbUIM, JApYyras OCHAIIEHAa CMOTPOBBIM JIOKOM.
Kpeimiku  ocHameHnsl crmoeM  Teriousoisanuu  (5S0MM) W3 MUHepalbHOW BaThl. BHemHss
MOBEPXHOCTh KOpmyca Teruiouzonupyercs ciaoem 100MM MuHepanabHON BaThl M 3aKpbIBAETCS
ATIOMHUHHUEBBIM JIUCTOM TONIIUHON 1MM.

[ITHeKn COCTOST W3 CIUIONIHBIX BajOB, HA KOTOPhIE HAHU3BIBAIOTCS CEKIIMH BUHTOBBIX

neperpeBaresiel 3 U3HOCOCTOMKOM cTayii. Ka)Kaplil ITHEK B BEIXOTHOM KOHIIE OCHAIIICH
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BpalmaromuuMcsa COCIUHCHUCM JJIS1 BBOZd U BbIBOAA ) KUAKOT'O TCIINIOHOCHUTCIIA. I[BI/DKGHI/IG
TEIUIOHOCUTENS B KaHalax IHeka (puc. 11).

B 1IHEKe (0) MOPOIIKOBOTO MOIOTPEBATEIS

TemonocuTenb NOCTyNaeT B KaHajl, B BUTKAX IIHEKA, U JJOXOJAUT JI0 IPOTHUBOIOJI0KHOTO
KOHIIa. J{anee TEMIOHOCUTENb MTOCTYNIaeT B OCEBOM KaHal Baja IIHEKa U BBIXOJIUT 3a Mpeaesbl
IIHEKa. 3a cYeT TeIionepeayd 4epe3 CTEHKM Hacalok oT kuakocTH BOT k KokcoBoi muxrte
HOCJIEIHSST HarpeBaeTcsl, a 3a CYeT CIUPAIbHOIO BO3AEHCTBHS IIHEKAa MaTepHhajl MpOJBUTAETCS
BJI0JIb KOPITyCa K Pa3srpy304HOMY KOHILY.

CkopocTh BpalleHUsl IIHEKa JOJDKHA COIVIACOBBIBATBCA C  IPOU3BOJUTENIBHOCTHIO
10JI0TpeBaTelisl, IPU STOM YPOBEHb MaTepualia JOHKEH JOXOAUTH /10 BEpXa IIHEKOB.

Jnst oborpeBa pyOamIku OpraHndecKUid TEMIOHOCHTEINb 1T0/IaeTCsl, B OCHOBHOM, B LIEHTPE
nauma (puc.9a) U MUPKYIUpYeT B pyOallike, TOCTUTAs BBIXOJHOTO KJallaHa B KOHIIE KeJo0a.
Uepes crenku kopmyca nepegaercs Tojibko10-15% Tteria 11t HarpeBa Kokca.

Jlo3upoBaHHBIE ~ MaTepHajbl  [OciAe  MOAOrpeBa  IMOAAOTCA  HA  CIEAYIOILYIO
TEXHOJIOTHYECKYIO OTIEpPaIUIO -CMEIIEHHUE.

CmecHnTe/ M HelIPePbIBHOIO JICHCTBUS

HenpepbIBHBIN  mpoliecC  CMEIIEHUS  XapaKTepU3yeTCsl  HEMpEephIBHBIM  BBOAOM

KOMIIOHEHTOB IIUXTHl B 3arpy304HO€ YCTPONCTBO U HENPEPHIBHBIM BBIBOJIOM T'OTOBOTO
IPOAYKTa. ITOT CIOCOO CMEIIEHUS! UMEET MPEUMYIIECTBO Mepe]] MEPUOINIECKUM KaK MPOLECcC
YCTaHOBUBILEHCSI. Ero ynoOHo aBTOMaTu3upoBaThb M MexaHH3upoBaTb. Kpome ToOro,
yJIy4IIaeTcsl HCIOJIb30BAHME MOIIHOCTH TMPUBOAA, KOTOpass BO BpeMs pabOThl  OCTaercs
IIPAKTUYECKH HeW3MeHHOH. [lapameTpbl cMmecH 1o Mepe NpPOABMKEHHS OT 3arpy304HOrO
YCTPOMCTBA K pasrpy304HOMY CYIIECTBEHHO HW3MEHSAIOTCS, OIHAKO B KaXJOH TOYKE IIO
OPOJOJIBHOM  OCHM  HAaXxOJUTCS CMEChb C  XapakTepHbIMM  cBoicTBamu.  Hambosee
pacrpoCTpaHEHHBIMA B MHUPOBOM MpAaKTUKE MONy4YMJIu Tak HaspiBaemble KO-cMecurenn
mHekoBoro tuna. Ha  puc.12 mpencrasien cmecutens (pupmbl « KUMERAY».Cmecutens
COCTOMT U3 OapabaHa, CMECHJIBHOTO IIIHEKa, 3arpy304HOTO M Pa3rpy30uyHOro Y3J0B, MEXaHH3Ma
OTKpBIBaHUs OapabaHa, penykropa u pyH/IaMeHTa.

80



p v -
%

= - | {'\\?,
miieni- B i |

11442

| ;“ij’
°
1150 |
1840

T 4.

Pucynoxk 12 - Cmecurens

Mukcep ocHallleH OJJMHApHBIM 00OrPEBAEMbIM CMEILIMBAIOLIUM IIHEKOM, pPa3MELICHHBIM
B TaKke 000TpeBacMOM IIIIMHIPHYECKOM Kopiryce. Jlenpra-o0pa3Hble CMEUIHBAIOIIUE JIOTIATKA
pa3MelIeHbl IO/l OJHUM YIVIOM K Bajly IIHEKa, COBEPIUAIOLIErO BO3BPATHO- IOCTYNAIOIIHE
JBUKCHUS.

Kopnyc cmecutenst W3roToBIsE€TCS M3 CTald M OCHALIAETCd HW3HOCOYCTOMYHMBOMN
cMeHseMOol OpoHel. BpoHS WM3roToBisieTcs M3 YIIEPOAUCTOW CTald M HaIUIABJISETCS
W3HOCOYCTOMYUBBIM ~ MarepuanoM. Ha BHyTpeHHEH NOBEPXHOCTHM KOpIyCa 3aKpEIUIAIOTCS
JIOTMIAaTKH, CO3JAOIIHAE BCTPEYHOE MAABJICHUE B IPOLECCE CMELIEHUs, TaKXKe HaIUIABJISIIOTCA
MaTepuaIoM, yCTOMUMBBIM K UCTUPAHUIO.

CMmecunbHasi KamMepa OCHAIlleHa MOJbIMU KaHajgamu (pyOamikoi) A LUPKYJIALUU
terorocutensi(BOT).

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

[ITHek sBNsSeTCA MyCTOTENBIM, BHYTPH HET0O paclojiaraercsi CBapHas TpyOa-crupaib, A7
oOecnieueHus xopomeil teronepenadyn or BOT Ha HapyXHyI0 TOBEPXHOCTbh IIHEKA.
BricokoTeMmiepaTypHblii OpraHM4eCKH TETIJIOHOCUTENb BBOJUTCS B IIHEK U BBIBOJAUTCS U3 HETO
yepe3 mydry tana "J[xoncon 2700 SNHQ 3".

Pa3srpy3ounslii y3en MMeeT J1Ba KaHaia JAJsl 3aKpbITHS BBIYCKA, OHU MOJJIEP’KUBAIOT
MOAXOASAIIMK  0OpaTHBI  Hamop Juisi  O00ECleueHUs  ONTHUMAIbHOM  WHTEHCUBHOCTH
NEpPEMELINBAHUS U Ka4eCTBAa MACCHl.

B anroMuHuEBOl U 3JIEKTPOJHON NPOMBIIUIEHHOCTH XOPOLIO M3BECTHBI CMECUTEIH,
BeIlyckaemble ¢upmoit  Buss (puc.11) . MX KOHCTpYKIMSI MMEEeT MHOTHE XapaKTepHBIE
ocobennoctu, onuskue k cmecuremo KUMERA.
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Pucynok 13 - Cmecutenb HEMPEPHIBHOTO IEHCTBHA

dopma pabouell JIOmaTKH KOpIyca CMECHTEIS U ChEMHOH HAacaJK¥M Ha BaJl IIHEKa
(puc.14).

Pucynok 14 - PaGouas nmonaTka kopryca(a) u chemMHasi Hacazka (0)

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

IlonydyeHHass aHOmHas Macca B 3aBHCHUMOCTM OT €€ Ha3HA4eHMs OTIPABIAETCS B
3JIEKTPOIM3HOE MPOU3BOACTBO MM HA IPOU3BOJICTBO OOOXKEHHBIX aHOJIOB.

dopMoBaHHe «3€JICHBIX» AHOJAHBIX 0JI0OKOB

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

B Hacrosimee  uid NpPOM3BOJACTBA «3€JEHBIX» AHOJIOB HCIHOJB3YETCS TEXHOJIOTHS
BuOpodopmoBanus. BubOpodopMoBaHre 3TO YIIJIOTHEHHE aHOJHOM MacChl 32 CYET BHOpAIMH U
(opMoBaHus (BHEIIHEE 1aBICHUE).

ITpu BBIOOpE peskMa BUOPHPOBAHUS CIIEAYET YUUTHIBATH pa3IMyHble (PaKTOPHI:

- Maccy (popMyeMoro u3aenus,

-TemnepaTypy GopMOBaHUs,

-Ka4ueCTBO M KOJMYECTBO,CBA3YIOILIETO B 3JIEKTPOIHOM Macce,

-TPaHyJIOMETPUYECKUI COCTAB KOKCOBOM IITUXTHI,

- rpauK HapacTaHMs YacTOThI BUOpaIHii,
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- BaKyyMHPOBaHHUSl aHOJHOM Macchl meped U BO BpeMsi BuOpodopmoBanus (ygaieHue
BO3J/lyXa U rasa).
KauecTBO «3€leHBIX» aHOJOB MPUHATO OLEHMWBATH IPEXKAE BCETO MO MX OO0BEMHOMN

IUIOTHOCTHU. 3aBUCHMOCTb CBOWMCTB OOOMOKEHHBIX aHOJOB, T. €. TOTOBOM NPOAYKIHH, OT
00BEMHOM MIOTHOCTH «3EJIEHBIX» aHOAOB B rpaduueckoM BUIe pecTaBieHa Ha puc. 15.

26 5 1.6 110 120
22 1,54 100 100
. = z

fa=]

C 18 3 1.4] = 905 |80l
= = - 2 =
- - = = =
=) P = 3
14 1,3 80 60
12 1.2 70 a0
10 | 1.1 60 20

1.4 1.5 1.6 1.7
d,, r/cm?

Puc. 15 - 3aBucuMOCTbh CBONCTB 000 KEHHBIX aHO/IOB OT TUIOTHOCTH «3€JICHBIX» aHOOB:
1-mexaHnyeckasi MPOYHOCTh; 2-00bEMHAsl IUIOTHOCTh OOOMCGKEHHBIX AHOJAOB; 3 — IOPUCTOCTh
(IT); 4 -—ocemaemocte(OC); 5- ymenpbHOE >SIEKTPOCONPOTHBICHHE (G); 6-KodhdUIUEHT
razonponuraemoctu (K).

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

OObeMHasT IJIOTHOCTh KOHTPOJUPYETCST HAa BHOPOPOPMOBOYHON yCTAaHOBKE, Kak
MpaBUJI0, aBTOMATUYECKH ITyTEM 3aMepa BBICOTHI OJIOKa ¢ TOCIEIYIOIIMM PacuyeToOM JIaHHBIX Ha
OBM. KoHTpo:b 0 ApyruM noka3aTesisiM OCYIIECTBIISETCS BU3YAJIbHO.

OnTumanbHble TapaMeTpbl BUOpOGOpMOBaHUS aHOJOB HA COBPEMEHHBIX MAIIMHAX C
BAKYYMUPOBAHUEM, IPUHATHIE B IPAKTUKE, COCTABJISIOT:

- aMIUTMTyAA KojeOaHui 2—5 mwm,

-yactota 1500—2000 mun?,

-nasnenue npeccosanus 0,05—~0,10 MIla

- ImuTenbHOCTh npeccoBanus 30—~80 c.

-0CTaTOYHBINA BakyyM He Ooiee 5 kl]a.

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

OobopynoBanue 11l MPOU3BOACTBA «3eJIEHBIX» AHOAHBIX 0JIOKOB

OCHOBHBIM BUAOM 00OpYAOBaHUS JJIs MOJYYEHUS «3EJICHBIX» aHOIAHBIX OJIOKOB CIyXaT
BUOpOMAIIMHBI WM BUOPOYIUIOTHUTEINHN, 3aMMCTBOBAHHBIE U3 IPOMBIIIIEHHOCTH CTPOUTEIbHBIX
MaTepuaIoB U MOIU(DUIIMPOBAHHBIE IJIS1 HYX/T AIEKTPOAHOIO TPOU3BO/ICTBA.

OcHOBHOI yacThiO JIOOOT0 BUAa BUOpOymIoTHUTENs (pHuc. 16) sBisercss BUOpocTod,
IpEeCTaBISAIOMNN cO00M CTANbHYIO pPaMy, YCTAaHOBJIEHHYIO Ha ONOPHBIX NpyxuHax. Konebanus
CTOJIa CO3JAIOTCSA JABYMsI BpAIIAIOIIMMUCA HABCTPEUy BallaMH C YKPEIUIEHHBIMH Ha HHX
nebanancamu. Ha BuOpocTosne ycraHaBiaMBaiOT (pOpMy M KECTKO 3aKpEIUISIOT, JJIS CO3JaHHS
JABJICHUSI TIPUMEHSIETCS] CTaTUYEeCKUM Tpy3 (MPUTPY3), KOTOPBIM CBOOOIHO Mepemelaercss B
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BEPTUKAIBHOM HalpaBlIEeHUU. Y IeIbHOE JaBJIeHHE BUOPOYIJIOTHEHUS Ha TPU MOPsIKa MEHBbIIIE,
YeM MpU NMPECCOBAHUU
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Pucynok 16 — BuOpomainna.OCHOBHbIE 371€MEHTbl KOHCTPYKIIMH:
1-Bubpodopma; 2-purpys; 3-«3eNeHblii» YroJIbHBINA aHO; 4-1ebananc; 5- BUOPoCToi;6-
MPY>KAHBI

BubpoyruioTHUTEM IPOU3BOAT IBYX THIIOB:

— CO CTallMOHAPHO YCTaHOBJIICHHOW KOHCTPYKIUEH;

— C TIOBOPOTHBIM CTOJOM (TaKk Ha3blBacMble KapyceJbHbIC BHOPOMAIINHBI).
TexHomornueckuii mporecc BHOPOYIJIOTHEHHUS COCTOUT M3 HECKOJBKUX IIOCIIEOBATENIbHBIX
CTaJuil: 103UPOBKa U 3arpy3Kka GopMbl, BUOPOYIUIOTHEHHE U pa3rpy3Ka.

Becpbma BakHBIM TpeOOBaHMEM K TEXHOJIOTMM BUOPO(GOPMOBaHMS SBISETCS TOYHOCTD
JIO3MPOBAHUS TTOPIMH 3arpy’kaeMoil aHOJHON Macchl M, CIEI0BATEIbHO, BBICOTA MOIY4aeMOT0
Oyloka mpu 3aJaHHOW O00bEeMHON IIOTHOCTU. (OCHOBY BECOBOM JO3UPYIOIIEH CHCTEMBI
COCTaBJISAIOT JO3UPOBOUHBIA BHOPOJIOTOK M KKOOEbh C CUCTEMON B3BEILIMBAHMS.

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

CranuoHapHble IMEIOT HECKOJIBKO MO (pUKAIINIA:

- ¢ TIepeIBWXHBIMM  BHOpodopMaMH, CO  CTAalMOHApPHO  pa3MELICHHBIMU
pa3beMHBIMUBHOpOhOpMaMu;

- ¢ JOByMS BHOPOCTONaMH U JABYMS TIepEMEIIAeMBIMH WM CTallMOHAPHBIMH
bubpodopmamu.

CranuonapHas mamuHa KoHcTpykunu KHD c ogaum Bubpocronom(puc. 17). B mamune
TOr0 THUMA BCE S5  TEXHOJIOTMYECKHX  OIepalyi MOCJIEIOBATEIBHOTIPOXOIIT B
OJTHOMCTAalIMOHAPHOM BHOpOdopme.
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Pucynox 17 - BuOpomammHa CTaliOHApPHOTO THUMA C OJHUM BHOPOCTOIOM U
MOHOJIMTHON BUOpodopMoii: 1-momaga muXThl; 2- ra300TCOC M BaKYyMHPOBAHHE, 3-TOTOBBIN
3eJIeHbIi aHoan; 4- nmpurpy3 ¢ (OpMOBOYHOM IUTUTOM;S-BUOpodopma; 6- 3axBaT BUOPOPOPMEI,
7-ToNKaTenb, 8-B3BEIIMBAIONIMK KI0OENb, 9-aBTOMAaTHUYeCKas B3BelluBaromas cucrema; 10-
MeXaHM3M IpuBoJa npurpysa; 11- npuBox Bubpocrona; 12- Budpocron; 13- ponsranm; 14-mrok
npurpysa; 15 — nebanaHcsl.

JIBYXNO3UIIMOHHAsT ~MallliHAa C  HEePeABHKHBIMU BuOpopopMaMu U JIByMs
CTallMOHAPHBIMH YCTAHOBJIEHHBIMH BUOpocTosamMu (puc. 18).
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Pucynok 18 - BuOpomammHa ¢ JAByMsI CTallMOHAPHO PACIIOJIOKEHHBIMH CTOJAMHU U
nepeABIKHBIMU BuOpodopmamu: | - mepenBumxHasBuOpodopma; 2- BHOpOCTOd; 3- MPUBOA
BUOPOCTOJIA; B3BEIIMBAIOLINI KIOOETb.
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BecoBoe ycTpoiicTBO HaXOAUTCS MEXIy BUOPOCTOJIAaMH, Ha OJTHON CTOPOHE MAaIIUHBI
npoucxoauT BuOpodopmoBaHue, BTOpas (opmMa HaXOOUTCS B CEpPeIMHE MAIUHBI U
HanoJHseTcs. IIpon3BoUTENbHOCT TAKOW MAILIMHBI 10 CPAaBHEHUIO C OAHON BUOPOCHCTEMOM, B
2 pasa BbIIIE.

Bo3moxHBI BapuaHThI, KOTjga BHOpocTos M BHOpodopma pa3MemieHbl CTalMOHAPHO,
NEePeIBUKHOMN SBIISETCS 3arpy30UuHas TEJIeKKa.

Ha Bcex Tumax MammH Hcronb3yercs BakyymupoBaHue. [IpumeHenne BakyyMUpOBaHUS
JaeT MpEeuMYyIIecTBa C TOYKMU 3pPEHHMS KaK KayecTBa AHOJHBIX OJIOKOB, TaK W YIYyYIlIEHUS
MPOEKTHBIX PEIIEHUI caMOoro aHOHOTO MPOU3BOJICTBA!

-opmoBaHHe aHOJA JIOMYCKAETCs IPU OTHOCUTEIHFHO BBICOKOW TemmepaType 0e3 pucka
neGopMaluu TOPSYETO «3€JeHOro» OJoKa, B CBA3M C YeM He TpeOyercs HHEeproeMKoe
IPOMEKYTOUHOE OXJIAXKICHUE aHOITHOW MacChl MEX/1y CMECHTEIEM U BUOPOMAIINHOM;

— nocturaercs 3pQeKTHUBHBII cOOpP CMOJ U ra30B BO BpeMs (OPMOBAHHUSL.

T'oTOBBIE «3eTeHbIe» GIOKM MMeIoT TemmepaTypy a0 150°C, u mepen ckimamupoBaHHEM
ux TpeOyeTcst OXJIaAuTh, YTOOBI HE Mpou3ouuio AegopmupoBanus. OXIaxaeHHE MPOUCXOIUT B
rajiepesix BOJSHOTO OXJaXKIeHHs. lamepes MpencTaBiIseT POJMKOBBIA W IJIACTMHYATHIN
TpaHcnoptep AMuHON 30M, 26M U3 KOTOPBIX 3aHATO aHoAaMHU. [Ipu ABMKEHUHU 11O TPAHCIIOPTEPY
«3ENIeHBIEHOIIOKH ¢ OOKOB M IO BEpPXHEH TpaHW opomaroTcs Boaoi. [IpoaoimkuTensHOCTh
oxnaxaeHuss cocrapiasier 40-50muH. BopsHble mapbl oTcacelBalOTCS, M B rajepeu
nojjepKuBaeTcs armocepa crmaboro paspsbkeHus. OtpaOoTaHHass BOJAa OCBETIISICTCS U
BO3BpAIlAETCs Ha OXJIAXJIEHUE, OTCTOM 1IJIaMOB NEPUOANYECKH U3BJIEKAETCS U BO3BpAIAETCS B
MpoOU3BOJCTBO. Ha BBIXOJE M3 KPBITOM rajeper MPOBOAMTCS IMPOIYBKA CKAThIM BO3YXOM
HUTEIbHBIX THE3/] aHO/a OT IOCTOPOHHUX BKJIIOYEHUN U OCTATKOB BOJI.

O0:KHT «3eJIeHBIX» AHOAHBIX 0JI0KO0B

OOXUTr «3eNIeHBIX» aHOIHBIX OJIOKOB SIBISETCS 3aBepIUAIONIel cTajued MpOM3BOJICTBA
YIrOJIbHBIX AHOJOB ISl QJIIOMHHHMEBBIX JJIEKTPOJIU3EPOB, INPU ATOM IEKOKOKCOBas Macca
IpeBpallaeTCcsd B MOHOJIUTHBIN AJIEKTPO/I.

OOXHUT <«3EJIeHBIX» aHOJHBIX OJIOKOB M (DOPMHUPOBAHHE CaMOOOKHUTAIOIIETOCS aHO/Aa
HETMOCPEICTBEHHO Ha 3JIEKTPOJIM3EPE UMEIOT OJU3KUHN MO CBOEH CYITHOCTH MexaHu3M. B ob6oux
CIIy4asiX MPOMCXOJAT 3aMEIJICHHOE CIIEKaHHUE CBS3YIOIIEro U (pOopMUpOBaHUE CTPYKTYphl aHOJA.
OnHako mpH OOXKHIe «3€JeHbIX» OJOKOB YAAeTCs COXPAHUTh MEPBOHAYAIBHYIO CTPYKTYpPY
aHoJIa, 3aJI0’)KEHHYIO NPH CMELIEHUH U BUOPO(OpMOBaHUHU. Y caMOOOKHTaIOIMIUXCS aHOJOB, HE
ylraercs u30exaTb 3aMETHOW CEHAMMHUHTALMU KMIKOM (a3sbl W HapylleHHs 3aJaHHOU
CTPYKTYpbl aHOZa, YTO NPHUBOJAUT K CHI)KEHUIO KadecTBa aHoja. [loBblIeHHOE conepkaHue
CBS3YIOILLETO MPUBOJUT K CHUYKEHUIO MJIOTHOCTH, MOPUCTOCTU U TOBBIIIEHUIO OKUCISEMOCTH
npu anektpoiuze. OOXKUT aHOJOB MOXKHO NPOBOAWUTH HA JIIOOBIX Ieyax, MpPU YCIOBUU
BBIIEPKKHU Tpadrka 00XHUra,Co31aHNUs BOCCTAHOBUTENIBLHON WM HEUTpalibHON aTMochepsl i
MPEIOTBPALICHUS] OKUCIIEHUS aHoAa. Ha mpakTuke 00XKUT aHOJIOB MPOBOAMUTCS UCKITFOUUTEIHHO
B KOJIBIEBBIX KAMEPHBIX M€YaX OTKPBITOrO MJIM 3aKPHITOro Tuna. IMEeHHO Ha medax 3TOro Tumna
JIOCTUTAIOTCS 0OJIbINAs MPOU3BOAUTENBHOCTh, MAKCUMAJIbHAS SKOHOMUS TOILJIMBA U HAWIIyUIlIHe
TEXHOJIOTUYECKUE Pe3yabTaThl 00KUTa, BKIIOUAsi XOPOIllee KaueCTBO 000X KEHHBIX aHO/I0B

TemnepaTypHblIii pesKMM 00KUTA

[Ipouiecc oOxura/criekaHus «3eJIEHBIX» aHOTHBIX OJOKOB YCIOBHO MOXKHO Pa3AeNuUTh Ha
CJICTYIOIINE CTATUU:
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1-n — nmo 120 °C; mnpenBapuTeNbHBI HarpeB <«3elEHBIX» OJOKOB, KOTOPBIHA
COTIPOBOXAACTCS penakcanuend (ociaablieHneM) HMMEIONMUXCS MEXaHWYECKHX HANpsOKCHHH B
CTPYKTYpE, pa3MsArdeHUeM IeKa U TUCTUIUIALUEH BIary;

2-1 — 120—350 °C; Tepmmueckue mpeoOpa3oBaHMS B MeKEe M MEKOKOKCOBOH CMeCH,
CBSI3aHHBIE C PEAKIIUSAMHU PA3JI0KECHUS OPraHUYECKUX COCIMHCHHMIA,

3-1 — 350—600 °C; koxcoBanme CBSA3YIOIIETO M HAyajgo CHEKaHHS IEKOKOKCOBOM
KOMITO3UIINH;

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

YIOPSAOYCHHUE CTPYKTYPHI 000XIKEHHOTO aHO/IA.

Pa3paboTka panmoHanpHOrO TemmepaTypHoro rpaduka o0Xura, T. €. ONTUMAIbHOIO
TEeMIa MOJbeMa TEMIIEPaTyphl Ha KaxJA0H W3 4 cTaawii 00XKHra SBISETCS Ba)KHBIMYCIOBHEM
MOJIy4YEHUSI BBICOKOTO KauecTBa OOOMCOKEHHBIX AHOJOB IMPH MHUHHUMAIbHBIX SHEPreTHUECKUX
3arpaTax.

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

Temn nmogbema Temneparypsl B unrepBaie 800—1100 °C kak u Temm OXJIaxkIEHUS
000KEHHBIX aHOJIOB HE TUMUTHPYETCS TaK CTPOTO, KaK 30Ha MPEIBAPUTEIILHOTO Harpesa. Tem
HE MEHee IMPEeBBIIIeHNE 3TOT0 nokazaTens 6omnee 20 °C/4 Takke HEAOMYCTUMO, TaK KaK CIUIIKOM
WHTCHCUBHBIA HArpeB WM OXJIAXKJICHHE MOTYT BBI3BAaTh OIACHBIC JIOKAJIBHBIC TEMIIEPATYPHEIC
HANpPSDKEHUS B aHOJAX U MX pacTpeckuBaHue. ONTHUMalbHOE 3HaYCHHE KOHEYHON TeMIlepaTyphl
o0xwura 1050—1100°C, npuuem casur B ctopony1100°C sBnsieTcst npeAnoYTUTEIbHBIM

KoHcTpyKIIMS Neueii 00:Kura

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

1. OGXUr aHOJOB JOJHKEH MPOBOIUTHCS IO IUTEIFHOMY M TOYHO BBIIEPKAHHOMY
rpaduxky.

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

BO3/ICCTBHEM COOCTBEHHOTO BECa, TMOITOMY W3JeNUs JOJDKHBI OBITh IIOMENIEHBl B
CTaOMIIM3HUPYIOIIYIO 3aCHIIKY U3 YTOJIBHOTO ITOPOIIKA.

3. OGHUT T0JKEH IPOBOAUTHCS B BOCCTAHOBUTEIBLHOM MM HEUTPAJIbHOM cpesie, Tak Kak
npu Temmeparype Oombiie 700—800 °© C B aTmocdepe Bo3ayxXxa HAYMHAETCS 3aMETHOE
oOropaHue aHo/10B.

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

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

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

B MHorokamepHoW me4yu mepeMelaroTcsl cpa3y TpU 30HBL: 30HA IPEIBAPUTEIHHOTO
Harpesa, 00KHra M OXJaKIAeHUs. B CBSA3M ¢ 3TUM MaTepHai KaxJoi KaMepbl B Mpeieiax 0JHOrO
[UKJIa TPOXOJUT BCE CTaJUM OOKUTa M OXJWKICHHUS B COOTBETCTBHM C TEMIIEPAaTypPHBIM
rpaduKoM.

B mo6oMm cedeHn# KONBIEBOH Me4H TEIUIOBOW MpOIece MepHoAndecKd moBTopseTcs. C
XOJIOZHOTO KOHIIA TIPOBOIUTCS MEPUOIMUECKas 3arpy3Ka «3eJIEeHBIX» OJO0KOB, ¢ TOPAYEro KOHIIA,
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T.€. TIOCJIe HarpeBa, O0XKHUTa U OXJAXKICHUS, C TOH € MEPUOAMYHOCTBIO BEIETCS pa3rpyska
00O0XCOKEHHBIX aHONOB. B 93TOi CBSI3W KOJBIEBHIE MHOTOKAMEPHBIE IEYM , C HEKOTOPOi
YCIIOBHOCTBIO MOKHO OTHECTM K II€4aM HENPEpBIBHOIO ACUCTBUA. B oTedecTBEHHONM W
3apyOe)KHOW QIFOMUHUEBOW MPOMBIIIJICHHOCTH MCIOJNB3YIOTCSl TMPEUMYIIECTBEHHO  IEYd
oTkpbiToro  THma(0eccBogoBbie). Ha psme mnpeanpustuit OCOOCHHO  DJIEKTPOIHOMN
MPOMBINUICHHOCTH, UCHOJB3YIOTCS W IMe4Yu 3aKkpbiToro Tuma. Ho HauOosbliee mpeamnovTeHue
OTZAETCS I1eYaM OTKPBITOrO THIIA.

CoBpeMeHHbIE 00KHTOBBIE MEYH COCTOST U3 OONBIIOTO YMcia Kamep, KpaTHoro 18 wmum
20, 1. €. 40 -, 60 - unu 72 - xamepHble neun. Hanbonee ynaunoit cunraercs 60 - kamepHas 1eub,
ONTUMAJIBHO  COYETAIOLIAsl BBICOKYIO  IIPOU3BOJUTENIBHOCT C  XOPOIIMMH  TEXHHMKO-
HYKOHOMHUYECKUMHU TOKA3aTEIIMHU.

A‘-lllumu

=

Pucynok 19 - Konbueas neub OTKpBITOrO THIA
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BHYTPeHHUIA OrKeynoprblit Honepedrpian

Brewknii rasoxon rasoxos NPOCTEHOK v neperopoAka

MonepeuHas
neperopoaka

Pucynok 20 - DiieMeHTHI [1e4M ¢ yKa3aHUEM KacceT, ra30X00B U IEPEropoIoK

Kaxxnas xamepa nmpeacraBisieT co0oil  OJOK  JJIEMEHTAPHBIX  SYEEK-KaccCeT,
PacoJIOKEHHBIX NapaJlIeIbHO BJOJIb OCH I1€YHU, MOJHOCTHIO UIACHTUYHBIX KaK IO pa3Mepam,
TaK 1 M0 KOHCTPYKUMU Ul BcexX kamep neun. Kamepa coctout u3 6-8 kaccer.

Kaccera umeer dhopmy mpsMOyroipHON KOpOOKH, OTpaHMYEHHONW € OOKOBBIX CTOPOH
CTEHKaMH OTHEBBIX WJIM TPEIOLIUX IPOCTEHKOB, MO TOpLUAM — CTEHKaMU MEXKaMepHBIX
MEePETOPOJIOK, CHU3Y — TOBEPXHOCThIO MOJAUHBI. Kaccera CHyKUT €MKOCTHIO ISl 3arpy3Ku
00KUTaeMBIX U3JIETUH.

Kaxnmas kaccera wMeeT aBTOHOMHYIO CHCTEMY 00OTpeBa, OCYIIECTBISIEMYIO
MOCPEJICTBOM YCTAHOBKHM TOPEJIOK B KaXIbIM TPEIONIMH TMPOCTEHOK W aBTOMAaTHYECKU
peryaupyeMyto 1o MoKa3aHusIM TepMornap.

I"'a3o00uncTKA M VJIaBJIMBaHUE NTAPOB MMEKAa

["a3p1, ynansemsbie OT miedeit 00Kura aHOI0B, COJIEPIKAT B CBOEM COCTABE:

- CMOJIBI,

-yTJI€BOJIOPOIbI,

-SOz,

- HF,

- TBEP/IbI€ YACTHUILIbI B BUJIE MTBULU

[TpuueM 006BEM U COCTaB MEYHBIX TA30B MMPU PABHOUW MPOU3BOAUTEIHLHOCTH CYIIECTBEHHO
pa3IUYarOTCs IS TIedYeld OTKPBITOTO M 3aKPHITOro THUMOB. OOMmHiA 00beM OTXOSAIIMX T'a30B HA
Mevyax OTKPHITOTO THMa OOJbIIe, IO CPaBHEHHIO C 3aKpBITBIM THUIIOM, HO MeEHee
KOHIIEHTPHUPOBAHBI 10 COCTABY.

J1Jis O4MCTKH OTXOMASIINX Ta30B CYIIECTBYET JIBa croco0a:

- MOKPBIH CIIOC00;

- CyXo# crnoco0.
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MoOKpbIH clOocO0 OCHOBBIBAETCS Ha TMPOIYCKAHWM Traza uepe3 COJOBBIM PacTBOD.
OCHOBHBIM 000PYIOBaHUEM SIBJIIETCSI CKPYOOEp.
CrerneHb OYMCTKU TAaKUM CIIOCOOOM COCTaBIISIET:

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

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

OCHOBY COBpPEMEHHOM OYHMCTKM TIa30B Ie4eld OO0KUIra COCTaBJISIFOT IPOLECCHl U
anmaparbl «CyXOW» OYMCTKH ra30B, OCHOBaHHbIE Ha HCIOJIb30BAHUU PA3IMUYHBIX cOpOeHTOB. B
KayecTBe COpPOEHTOB MOIYT HCIOJIb30BaTbCs TIJMHO3EM, JUCIEPCHAs IbUIb HEQTIHOro
IPOKAJIEHHOIO0 KOKCa, aKTUBUPOBAHHBIM KOKC M Jp. OpHako HamOousbllee pacupocTpaHEeHue
TOJTYYHJITH TIIMHO3EM U KOKCOBAsl IbLIb.

Ha amroMuHuEBBIX 3aBOJax B KadecTBe copOeHTa I1eiecooOpa3Hel HCIOJIb30BaTh
TJIMHO3EM, HEJOCTAaTOK  HCIIOJIb30BaHMS TJIMHO3EMa ToyHasi copOmust cmoi. CopOupoBaHHbIE
CMOJIBI JIETKO MCHAPSIOTCS C TOBEPXHOCTH 3aCBHINKH IMPH 3JIEKTPOJIM3E, YXYALIas CaHUTapHO-
9KOJIOTUYECKHE YCIOBUS TPYyAa B LieXaX 3JIEKTpoiu3a. B 3Toil cBs3M IIMHO3eM HEOOXOIUMO
OYUCTUTH OT CMOJI, YTO TPEOYET JOMOJHUTEIbHBIX 3aTpaT.

B kadectBe copOeHTa BMECTO INIMHO3€Ma 4acTO HUCHOJb3YETCs] KOKCOBas MblUIb, KOTOpast
[0CJ€ HCHOJb30BAHUS BO3BPALIAETCS B DJIEKTPOAHOE Mpou3BoAcTBO. OJHAKO mpU
MCTIOJI30BaHUH KOKCOBOW IIBUIM BO3HUKAIOT CYIIECTBEHHBIEC IPOOIEMBI:

- HF ne copbupyercs KOKCOBOM MbLIBIO, TPEOYETCsI TOTOTHUTEIbHAS CTYIIEHb OUYNCTKH;

- COpOLMOHHBIE CITOCOOHOCTH KOKCOBOW HBUIM HW)KE, Ye€M Y TIIMHO3€Ma, 33 CUeT Yero
notpedHocTh mbuTH B 20 - 30 pa3 BhIIIE;

- Ha TIOBEPXHOCTH MBLIM JIETKO COPOMPYIOTCS BhICOKOKHUMsAIMe cMoibl (250°C 1 Bhime),
TJI0X0 COPOUPYIOTCA HU3KOKMMsIMe cMombl (Huke 100°C). Jlns obecriedenus MOMHON COpOIHH
BCEX CMOJI TpeOyeTcsl CHI)KEHUE TeMIIEpaTyphl OTXOAIINX Ia30B U MEPEBOJIa CMOJI B KareabHOoe
COCTOSIHUE C MOCTIeIYIOIIEM OT/IEICHUEM.

Kpome Toro B cocraBe ra3oB NpHCYTCTBYIOT pa3jIMYHbIE OPraHUYECKUE YTIeBOJOPOIH,
UMEIOIINE Pa3IMYHyI0 TeMIepaTypy KOHIeHcanuu. J{Jsi MOoHOM KOHACHCAIMH YTIIEBOAOPOIOB
TpeOyeTCsl CHUKEHHE TeMIIEPaTyphl Ta30B 10 MUHUMYMa.

IleMOHTa)K OTpaﬁoTaHHbIX U MOHTA’K HOBbIX aHOAOB.
I_IeJ'ILIO OTUX onepaunﬁ SABJIAIOTCA CHATHC C aHOI[OHer(aTeHCﬁ OTrapKOB U LIyl“yHHOI\/'I

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

TexHoJI0r4yecKas cxeMa ACMOHTAYXKA U MOHTAXKa aHOA0B

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

— OYHUCTKA U CHATHE OTapKOB;

— OYHMCTKa M TMOATrOTOBKA HUIIENEH M TOKOMOABOMASIIUX IITAHT, MPUTOTOBIEHUE
JUTEHHOTO YYT'yHa;

— 3aJMBKa HOBBIX OOOXOKEHHBIX AaHOJOB C  3apaHee  IOJrOTOBICHHBIMHU
TOKOMOABOISIIIMMU aHOJIOAEPKATEISIMU.
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JI1s1 BBITTOTHEHUS 3TUX OINEpalyii B aHOJOMOHTaXHOE IIPOU3BOJICTBO MOAAKOTCS U3 1eXa
AIIEKTPOJIN3a OTPabOTaHHBIE aHO/IBI, & CO CKJIaZa 000X KEHHBIX aHOJOB — HOBBIC aHOJIBI.

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

OTtpaboTaHHbIe aHOABI HAMIPABISIOTCS HA YYaCTOK MPEIBAPUTEIBHON OYUCTKH OTapKOB
OT 3JIEKTPOJIMTA B CIIELl. KamMepe.

[Iponiecc npenBapuUTENbHON OYMCTKU BBITOJIHSIETCS B CIEIYIOLIEM MOPSIAKE:

— YJaJIEHUE TBEPIOH KOPKHU 3JIEKTPOJIUTA;

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

— OoJiee THIATENIbHAS OYUCTKA BPYUHYIO.

IIpy nmocTymineHuM Ha IEpBYIO CTAaJHUI0 OYHUCTKM TpaBepca aHOIOAEpIKaTeNs
¢uKcupyeTcss MpH MOMOIIM 3aKMMOB M JKECTKO YCTaHaBiIHMBaeTcs B Kamepe. Ouucrka
IPOU3BOAUTCS  TOPU3OHTAIBHBIMU  pE3LAaMH-  IUIACTUHAMM,  KOTOpPBIE  CIBHUIAKOTCS
BFOPU30HTAILHON TUIOCKOCTH M OOAMPAIOT MOBEPXHOCTh orapka. I[lmactunel umeroT dopmy
rpeGeHKH, YTO MO3BOJSET OUHUILATH TPOCTPAHCTBO MEXKAY HUMIEIISIMU.

Bropas cTymeHp OYMCTKM MPOU3BOJUTCS MKECTKUMH HIETKAMU U O00JyBaeTCsl CKAThIM
BO3J1yXOM.

Ha Tperbeil cTynieHM OYHMCTHBIX pa0OT MPOU3BOAUTCA MPOBEPKA IOBEPXHOCTU OTapKa U
Py HEOOXOIMMOCTH MPOU3BOAMTCS 3aUHCTKA BPYUHYIO.

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

OT cuctembl TpeIBapUTENBHON YHUCTKH OTapKU HAIpaBISIIOTCS K IpoOecTpyiHO
MAaIIMHE JIsl OKOHYATeNbHOW OYMCTKHU MX MOBEPXHOCTU MeTaindeckoi 1poonio.[lomyueHHbie B
MPOLIECCe YHCTKU OCTATKH JJIEKTPOJIUTA U YACTHUIIBI KOKCA HAMpaBJISIOTCS B COOpHBIN OyHKep.
OTneneHne MeETAIMYECKOM JpobM OT HEMarHUTHOTO Marepuana MPOBOJUTCS METOJ0M
MarHUTHON cemapanuu. {7 CHM)KEHHS MOTEpb IPOOM aHOMHBIM OrapoK MOcie BHIXOAA W3
JIpoOecTpyHHON MalTuHBI MOJIBEpraeTcsi 00paboTKe CKAaThIM BO3/IyXOM B Kamepe 00yBKH.

IIoHOCTBIO O4YMILIEHHBIE AHOJHBIE OTapKH MOJAIOTCSA K MAallWHE I Pa3pyLIeHUs
orapkoB. Pa0oTra MammMHBI OCYLIECTBISIETCS B aBTOMATUYECKOM pPEXHUME I yYMEHbIIECHUS
Harpy3ku Ha TpaHcnopTHylo cucreMy IITK(mogBecHol  TpaHCHOpPTHBIM  KOHBelep)
AQHOJIOZIEPKATEIb C OrapKOM OIIYCKAaKOTCS Ha ONOPHYIO KOHCTPYKLHIO, TI€ 3aKpeIuIsftoTcs 3a
TpaBepcy. C NOMOIIBIO BBIIBM)XHBIX IITAMIIOB OrapOK pa3JaBiIMBACTCS U yAAIAETCA C
a”Hogozepxkarens. OcBOOOXK/IEHHbIE OT OrapKOB aHOAOAEP)KATENIN HAIMPABISAIOTCS B HAKOIUTENb
MaIIMHBI A yAaJeHUs 4yTyYHHOU 3aiuBKU. Kycku orapkoB HampaBisIOTCS Ha ApoOIeHHE B
IIEKOBYIO IpOoOMIIKY. J{J1s mocaenyromero BOBJI€YEHHs! B IPOU3BOJICTBO.

CpeM uyryHa mpoBOAMTCA B OJMH WM JBa mpuema. I[Ipu kaxmom mnpueMe mITaHra
OITyCKaeTcsi U CBOOOJIHO (PUKCHUPYETCS B BEPTUKAIBLHOM IOJOXKEHUH MOCPEICTBOM 3a’KHMHOM
KoJIogku. YyryH ypansieTcs OJHOBPEMEHHO C JBYX Hunmened. Ecim anomonmepxkarenb 4-
HUIIEIbHBINA, TO I CIENyIOLIed Mapbl HUMIMENEeW BCce ONepauuu MOBTOpstoTcs. UyryHHas
3QJIMBKAa Ha HUIIMENSAX MNPUXKHUMAETCS K YINOPY MOCPEACTBOM IMHEBMATHYECKOTO MOPIIHSA U
npobutcsi. OCBOOOXKACHHBIN OT YyT'YHHOH 3aJIMBKU aHOOAEpKATENh U3BIEKAETCS U3 MAITUHBI U
MPOBEPSIETCS] HA BOZMOYKHBIE TIOBPEXKICHUS U TIPU HEOOXOIUMOCTH HATIPABIISETCS HA PEMOHT.

COOCHOCTh TNpPHBAPEHHBIX K TPaBEpCE HUIMIEIEH OTHOCHTEIBHO PAaCIOIOKEHUS
HUNMNEIbHBIX THE3/ TNPOBOJAUTCA cHeuuanbHbiM npubopom. Ilpu »TOM ompexaenstorcs
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OTKJIOHEHHS OT JOIYCKOB, NMPEAYCMOTPEHHBIX MO MpoeKTy. [loBpexaeHHble aHOAOAEpKATENN
OTIIPABJISIIOTCS HA PEMOHTHBIN Y4aCTOK.

[locne ypameHuss YYryHHOH 3allUBKM CBOOOJHBIE aHOAOAEP)KATENH, a TaKKe
OTPEMOHTHPOBAHHBIE aHOJOJCPKATEIN HAINPABIIAIOTCS K YYaCTKy AJIs JpOOECTpyHHON YHUCTKU
HUMIEJeH 1 TpaBepc. MamuHa ocHaieHa TypOMHKaM#, KOTOPbIE HAMpPaBJIAIOT CTPYIO IpoOu Ha
HUIIEIU U HA TpaBepcy. ApoOb HUPKYIUPYET BHYTPU MAIIMHBI C IIOMOIIBIO COOTBETCTBYIOIINX
TPAHCIIOPTHBIX YCTPOMCTB M BHOBb TMomajgaeT K TypOuHkam. Mmeromuiics BO3AYIIHbBIN
cenapaTop IpOBOAUT pa3zesieHue IpoOu M OTXOAOB, CHATHIX C HUIIEIEH U TPaBEPCHI.

KoHTakTHbIE MOBEPXHOCTH IITAHT 3aYMIIAIOTCS Ha NUIU(GOBAIBHON MalluHe. 3auncTKa
BBITIOJIHSICTCS C IBYX CTOPOH C IMTOMOIIBIO NUTH(OBATIBHBIX KPYTOB.

3aunIeHHbIe aHOAOJACPIKATEeNIM HAMpaBJIAIOTCA Ha YYacTOK o0O0paOOTKM HHUIIENeH
rpadUTOBOM CyCHEH3HMeH, NUCIOIB3yeMOM /sl MPEJOTBPALCHHs IpUrapa 4YyryHHOH 3aJMBKH K
HUnnesnsaM. AHOJOJepKaTeNlb NOJBOAUTCS K BAaHHOUYKE C CYCIIEH3HEH, KOTOPAsIOJHUMAETCS U
OIYCKaeTCsi MpPU TOMOIIM THAPABIMKHU, MOTpYyXKas HHUMMEIW B cycneH3uto. Bo uzbexanue
paccnauBaHus a3 CyCIeH3Usl HENPEPHIBHO NEPEKAUYMBACTCS Yepe3 MPOMEKYTOUHYIO €MKOCTb.
[ToxpbiThie TpadUTOBOM CYCHEH3WEH HUIINENM HArpeBalOTCS M MPOCYIIMBAIOTCS IyTEM
WHAYKIIMOHHOTO HarpeBa B CIEHUANIbHOW MpoxoaHoi meuu . [locne mpocymiku cycrneH3uu
OKOHYATEJIbHO MOJTrOTOBJIEHHBIE aHOI0/IEPKATEIH HAIIPABIISIFOTCS K 3aIMBOYHON CTaHIIUH.

OAHOBpEMEHHO K 3aJMBOYHOM CTaHIMM IOCTYHAlOT OO0OXKEeHHble aHojbl. llomaua
aHOJIOB M aHOJOJIEpKaTesiel BBITIONHIAETCS B padodyeM TakTe 3alMBOYHOM craHuuu. [Iporecc
3aJIMBKU AHOJIOB YYI'YHOM IMPOBOJIUTCS B HECKOJIBKO CTYIIEHEH:

— Iepenaya ¢ POJUKOBOTO KOHBEiepa OJHOTO aHOAAa U YCTaHOBKA €ro Ha JMTEWHBIH
CTOJ;

— COBMEIIEHUE aHOJIa C aHOJOepKaTeNIeM ITyTeM OMYCKaHUs HUIIENel B HUMNIMEIbHbIE
THE3/a;

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

— IepeMelleHUEe CMOHTUPOBAHHOTO aHO/A.

3anuBKa aHOOB ITPOU3BOIUTCS U3 MEPEIBUKHON 3aJJMBOYHON MAIIUHBI C KOBILIOM

CHATBII 4yryH OT Ipecca MOoAaeTcsd Ha TalTOBOYHBIM OapabaH. OT TOJITOBOYHOIO
OapabaHa Marepuasl HampaBisIOTCS B cOOpHYyt0 Kamepy. IlosmydeHHBIM 4yryHHBIH CcKpar,
MOJIBEPraeTcsi OUUCTKE, pa3AessieTcs 0 KPYIMHOCTH, M0/IaeTCsl B ONMPOKUABIBAIOIINXCSKIOOEIX.
KroGenu npoxonsat uepes miarhopMeHHbIE BECH U MOAAIOTCS B MHIYKIIMOHHBIE MTEYH.

AHononepxarenu oTOpaKOBaHHbIE MO TEM WM MHBIM MpPHU3HAKaM (ITOBPEXICHHUE ILTAHT,
HUMIEeH U JIp.) Oocie OTAEICHHS YyT'yHa BBIBOJSTCS B PEMOHT.

['oToBBIE aHOABI HAMPABIAIOTCA JHOO B IE€X d3JeKTposin3a (MpsMo), MO0 Ha CKIIAL
TOTOBOM MPOAYKIUH.

OobopynoBanue 1Jisl 1€eMOHTAKA AHOI0B:

- MalIMHBI J1J1 YUCTKU aHOJAHBIX OI'apKOB;

- MalIMHBI U1 CHATHUS OTapKoB ;

- MAIIMHBI JUIs CHATUS YyTYHHOH 3aJIUBKH;

- MalIWHbI )1 3a4UCTKU aHOJHOW LITAHTH;

- MalIMHBI IPABKU aHOJOJIEP/KATENEN U TIOJI0KEHUS aHOJHBIX HUIMIIEIEH.

AHOITOMOHTAKHBIE ONIePALNHT
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AHOJIOMOHTa)XHbIE OINEpallMd BKJIIOYAIOT MEpPeYeHb BCIIOMOTATEeNIbHBIX M OCHOBHBIX
paboT ClIeqyIOLIEro Xapakrepa:

— MIUXTOBKA YyryHa JJIs [JIABKU;

— IUIaBKa YyT'yHa U JIOBOJIKA €T0 JI0 TPEOYEeMBbIX KOHTUIIHIA;

— 3al0JIHEHHE PA3IMBOYHBIX KOBIIEH U I0CTaBKa UX K 3QJIMBOYHOM CTAHILINU;

— YCTaHOBKA aHOJHBIX OJIOKOB U HUIIIEJEH aHOAoepKaTeNlel B TIOJ0KEHUE 3aTUBKU;

— 3aJIMBKa HUIINEJICH YyTyHOM U OXJIXKJACHHUE 3aJTUBKHU.

JUis 3aiMBKU HUIIENEH NpU MOHTaXE AaHOJOB NPUMEHSIOT JIMTEHHBIE YYTYHBI
CHelualbHOTO cocTaBa. UyryHel 00ManaloT MNPUPOAHONW XPYHKOCTbIO, HEOOXOTUMOW st
yJIJIeHUs 3AJIMBKH C HUIIENS 0Tpab0TaHHOTO aHOAA.

CocraB uyryHa npuMeHsI€Mbli Ha AIFOMUHHUEBBIX 3aBOJIaX.

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

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

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

S 0,1 mak 0,15 mak

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

Jlis monydyeHusl IIIOTHOM M MPOYHOM CTPYKTYpbl UyryHa OTPOMHOE 3HAUYEHUE HMEEeT
TOJIIMHA CTCHKH 3ajauBKU. OnTUMallbHas TOJIIMHA 3aJIMBKH JOJDKHA ObITh 1-1,12cM.  [lns
VIIYYIICHUS] KOHTAKTA U YCUJICHUSI MEXaHUYECKOTO COSAMHEHUs HUTIIENS C THE3/I0OM , B THE3/IE
JiefaeTcsl BUHTOBAs Hape3Ka.

3alIMXTOBAaHHBIA UYYTyH IUIABUTCS B  JJIGKTPOIEYaX, ONTHUMAJIbHBIM BapHaAHTOM
MJIaBUJIIBHOTO arperara JjIsi MOHTaKHOTO y4acTKa aHOJIOB SIBIISIETCS MHIYKIIMOHHBIC THUTEIIbHbBIC
M€Y MPOU3BOJAUTENBHOCTHIO OT 1 110 6T.

TemnepaTypa HarpeBa MeTajna B meun g0 1400°C .

[ToaroroBneHHbIM MeTaul B MEYM MEPEIUBAETCSA B Pa3IMBOYHBIN KOBII BMECTUMOCTBIO
450-750kT, KOTOPBIH MpeaBAPUTETHHO MOJAOTPEBACTCS C MOMOIIBIO AJIEKTPOHArpeBaTeNei.

Pa3nuBka uyryHa ocyuiecTBisieTcs creualbHON ManHoi (puc.21).

[Tocne 3aBepiieHUs 3AJIUBKHU, MTOJTHOCTbI0 CMOHTHPOBAHHBIE aHO/IbI HAIIPABIISIIOTCS B IE€X
AJIEKTPOJIM3a WK Ha CKJIaJ] CMOHTHUPOBAHHBIX aHOJIOB.

Pucynoxk - 21 PaGota pa3nuBOYHON MalTMHbBI
ITopsinok BbINOJIHEHHS Pa0OTHI
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1. O3HAKOMHUTBCS C TEOPETUYCCKOM YaCThIO JAHHOTO METOIMYECKOTO YKa3aHHsI.

2. CocTaBuTh TNPHUHIMUIHATIHHYI0O TEXHOJIIOTHUYECKYI) CXEMY MIPOU3BOJICTBA
000KKEHHBIX aHOJIOB.

3. CoCTaBUTh TEXHOJIOTHYECKUE CXEMBI OCHOBHBIX MEPEJICIIOB COTIIACHO BApUAHTY C
OMMCAaHUEM OCHOBHBIX MPOIECCOB, 000PYAOBaHUS U TAPaMETPOB Ha ITUX Tepeaeiax.

4, OTBETUTH Ha KOHTPOJIbHBIC BOPOCHI, COTJIACHO BApUAHTY.

BapI/IaHTLI 3aJaHui U KOHTPOJ/IbHBIE BOIIPOCHI

Bapuanr 1
1. Pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY MOATOTOBKH MEKa.

2. Omnepanuy, NOPOBOJUMBIC IPH MOHTa)XE aHOJAOB, HX IIeNlb, HCIOIb3yEMOE
obopyoBaHue.

Bapuanr 2

1. Pa3paGoraTh TEXHOJOIMUYECKYIO CXEMY IOJATrOTOBKHM IPOKAJECHHOTO KOKCa JUIs
IIPUTOTOBJICHUS] KOKCOBOM IIHXTBHI.

2. Omnepanuu, NpPOBOAMMBIE MpPHU JEMOHTaX€ AaHOJOB , HUX IE€Jb, MHCIOIb3yEMOE
o0opyIoBaHue.

Bapuanr 3

1. Pa3paborarh TEXHOJIOIMYECKYI0 CXE€MY IIOATOTOBKM CBIPOIO  KOKCa TUISt
IPUTOTOBJICHUS] KOKCOBOM IIHUXTHI.

2. Kakue cnocoObl OYMCTKH Ta30B M YJaBJIMBaHUs IApoOB I€KA HCIOJIB3YIOTCS IPH
00KMTre aHOJIOB, UX CYLTHOCTb.

Bapuanr 4

1. Pa3pa0oTaTh TEXHOJIOIMYECKYIO CXEMY MPUTOTOBJICHUS KOKCOBOM IINXTHI.

2. Konbuesbie neun OTKPHITOTO THIIA, KOHCTPYKTHBHBIE OCOOCHHOCTH.

Bapmuanr §

1. Pa3paborarh TEXHOJIOTHYECKYIO CXEMY ITPOU3BOJICTBA «3€JIEHOM» aHOJHOU MAaCCHI.

2. Kornbesbie nedn OTKPBITOTO THITA, KOHCTPYKTHBHBIE OCOOCHHOCTH.

Bapuanr 6

1. Pa3pa0oTaTh TEXHOJIOTMYECKYIO CXEMY IPECCOBAHUS «3€JIE€HOM» aHOAHOM Macchl.

2. llenp 00xwHra «3el€HHBIX» aHOJ/IOB, TEMIIEPATYPHbIE 30HbI O0XKUTa.

Bapuanr 7

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

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

000pyI0BaHUM.

Bapuanr 8

1. Pa3paboTaTh TEXHOJOIMYECKYIO CXEMY OOXKHTa «3E€JIeHBIX» aHOJIOB Ha KOJIbLIEBOM

M€Y OTKPBITOrO THIIA.

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

Bapuanrt 9

1. Pa3paboTaTh TEXHOJOTHYECKYIO CXEMY MTPECCOBAHUS «3€JICHOM» aHOTHOW MaCCHI.

2. Tlepeuncauth HU3NKO-XUMHUECKUE CBOMCTBA TIEKOB.
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Bapuant 10

1. Pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY MPUTOTOBJICHUS KOKCOBOM IIMXTHI.

2. Kak pa3genstoTcs neku 1o TeMIieparype pa3mMsardyeHus?

Bapuanr 11

1. Pa3pabGoraTh TEXHOJIOTHYECKYI0 CXEMYy IOJTOTOBKH CBIPOTO KOKCa ISt
IPUTOTOBJICHUSI KOKCOBOM IUXTHI.

2. Ilepeuncnauth TBepable yriIepoAUCTble MaTepUalibl, 00JIACTH MPUMEHEHUS, CIIOCOOBI

HOJY4YEeHUsI U TPEOOBAaHUS K HUM.

Bapuanr 12

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

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

Bapuanr 13

1. Pa3paboTaTh TEXHOJIOIMYECKYIO CXEMY IOJrOTOBKH IEKa.

2. lenp npokanuBaHus, KaKue KOKChI [10JIBEPraroTCsl IPOKAIMBAHHUIO.

Bapuanr 14

1. Pa3paboraTh TEXHOJOTHYECKYI0 CXEMY MOJTrOTOBKH IPOKAJCHHOTO KOKCa JUIs
IPUTOTOBIICHUSI KOKCOBOM IUXTHI.

2. OO0opyznoBaHHe, UCTIOIB3YEMOE TIPU TPOKAITNBAHUH.

Bapuanr 15

1. Pa3pabGoTaTh TEXHOJIOTMYECKYIO CXEMYy IOJIOTOBKM CBIPOIO  KOKcCa s
IPUTOTOBJICHUSI KOKCOBOM IUXTHI.

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

CYIIKH.

Bapuant 16

1. Pa3paborarh TEXHOJIOTHMYECKYIO CXEMY OO0KHra «3€JIEHbIX» aHOJOB Ha KOJIbLIEBOMN
MIE€YX OTKPBITOTO THIIA.

2. llems npoGnenwms, pa3mMoia W KilacCH(PHUKAIMM  KOKCOB, Kakoe 00OpyIOoBaHUE
UCIIOJIb3YETCSI ISl 3TOr0?

Bapuant 17

1. Pa3pa0oTaTh TEXHOJIOIMYECKYIO CXEMY MPUTOTOBJICHUS KOKCOBOM IINXTHI.

2. Kakyio nenb mpecnenyroT MpH CMEIIEHHMM aHOAHON MacChl, TEXHOJOIMUYECKHUE
napameTpsl, 000pyZ0BaHUE, UCTIOIb3YyEMOE IIPU CMELICHUH.

PekomeHgyemas nureparypa :

1. Suko, O. 5. AHonbI aMOMUHUEBBIX 3eKTponu3epoB / J. f. SAuko. - M.: Pynel u merasmisl,
2001.

2. Slako, DO. 5. TlpowsBoactBo aHomHou Mmaccel / D. S. Suko, /. H. BopoOseB. — M.
Meramnyprus, 1975.
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IpakTnyeckas padora Ned
Tema: PacueTel mokaszaTeniell Ipoliecca 3JIEKTPOJIN3a, KOJUYECTBA 3JIEKTPOIU3EPOB,
IMPOU3BOAUTCIILHOCTU CCPUMU.
Heab: OcBouTh METOJUKY PACUETOB IOKAa3aTesei Mpolecca IEKTPOIN3a, KOJUYeCTBa
JIEKTPOJIN3EPOB U IPOU3BOIUTEIBHOCTH CEPUU.

TeopeTuyeckue cBeeHUs

Pacuer nmoka3zareJieii 3¢ peKTHBHOCTH MPOLECCA TEKTPOIH3A.

KonuuecTBo amoMuHusi, KOTOPOE MOMXHO BBIICIHTH, TEOPETHUUECKH OIpPEaesieTcs Mo
3akony Dapajes:

M=0,336 ‘I -t, rue

M- konruecTBO BhIeIsieMoro Ha karoje Al, r;kr;

I-cuna Toka, AjkA;

t- Bpems1, yac;

0,336 — DIEKTPOXMMHYECKHUH HKBHUBAJECHT, T.€. KOJMYECTBO TIPAMMOB aTIOMHUHUSA,
BBIJICTISIEMOE 32 OJIMH Yac CHJIOW TOKa B 1A TIpH OTCYTCTBHM KaKuX - TUOO TOTEph, I/A -4ac.

OcHOBHBIM TOKa3areiaeM 3PPEKTUBHOCTH MPOIEcca IEKTPOIU3a SIBISCTCS BBIXOJ IO
TOKY. B mporiecce MNpoUCXOIAT MOTEpU ATIOMHUHHS, O pa3Mepax MOTEepb CYAST MO BEIUYUHE
BBIXO/a O TOKY. BbIXOJM MO TOKYy Xapakrepu3yeT 3(()EeKTHBHOCTh HCIOIH30BAaHUS TOKA Ha
3JIEKTPOJIU3EPE.

hy=~--100%
M

h: —BbIX0/] 110 TOKY B %0;
P —xonuyecTBO (hakTHUUECKH TOTY4YEHHOTO aTFOMUHUS,(T,KT,T);
M — KOJIMYeCTBO aIOMUHHUSA, KOTOPOE JIOJKHO BBIJECIUTHCS TEOPETUYECKH MO 3aKOHY
®dapanes;

0,336-1-t

P=————-
100

[ToTepu MeTaina MOKHO pa3JeinuTh Ha MPSIMbI€ U KOCBEHHBIE.

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

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

KocBennsie MMOTECPU IOTO BCAKOIO poOJga YTCUYKH TOKaA, T.C. MPOXOXKACHHUEC TOKA, MHUHYS
MEXIYTIOIOCHBIN 3a30p.

Hpyroii moka3arenb 3(PQGEKTUBHOCTH TEXHOJOTHHM 3JIEKTPOJIM3a - YAENbHBIH pacxon
SHEPruu.Y IENbHBIA Pacxo] 3JIEKTPOIHEPIUU - 3TO KOJMYECTBO AJIEKTPOIHEPIHH, 3aTPauyCHHOE
Ha €IMHUIlY TOTOBOM NMPOIYyKIIUU

A- xonm4ecTBO 3aTpadyeHHo sHepruu ( KBT.4ac);
P- konmuvecTBO momydyeHHOTO aTtOMUHMS (T, KT, T).

2976.2-Ug,

I Ut Uep
x1000 = ; (kBt-yac/T); 11 MOCTOSIHHOTO TOKA.

" 0,336:I-h, 't 0,336-h, h.
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Jlnst moIydeHus yaeIbHOTo pacxona sHepruu Ha 1T(kr) Al B IepeMEHHOM TOKEe HYXHO
YUUTBIBATh KOA((UIIEHT MpeoOpa3oBaHus, OH NPpUOIN3UTENBbHO paBeH 92% (0,92)

Uc Uc
W=2976,2h—p:0,92:3235h—p (xBt-4ac/T); Ay mepeMEeHHOTO TOKa

Bennuuna, oOparHas yAeIbHOMY pacxojay SJIEKTPOIHEPIHH, HA3bIBACTCS BBIXOZOM IO
SHEPrUM:ITO KOJIMYECTBO AIIOMUHUS B IpaMMax, BBIAEISEMOE IPU MPOXOXKIEHUU OJHOTO KBT u
3JIEKTPOIHEPIMU OCTOSIHHOTO TOKA

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

Pac4yer koin4ecTBA 1eliCTBYIONINX U YCTAHOBJIEHHBIX JIEKTPOJIN3EPOB HA CEPUM
Jlns  pacyera  KOJMYECTBA BaHH  HMCXOJUM  HUTOTO, UYTO  OTEYECTBEHHAA
MPOMBINIJICHHOCTh BBIITYCKACT BHIMPSIMUTEIbHBIC OJOKM Ha CHITy TOKa 25KA W HampsDKeHUE
850B(Uc) , B HacTosIiee BpeMsi Ha 3apyOeKHBIX HOBBIX 3aBOJaX POCCHHM HCIOIB3YIOTCS
BBIIIPSIMUTEIbHBIE arperatsl Ha cuity Toka 63kA u Hanpsbkenue 1000-1580B.

I[Ipu pacyere KoamyecTBa AeiicTByrommx BaHH N Heo6X0aMMO yduThIBaTH pabouee

HampsbkeHue Ha BaHHe  Up,mpegycMaTpuBaTh MOTEPU HANPSOKEHHUS B OOILIECEpUIHOM

OIIMHOBKE - 1% OT HOMHHANIBHOI'O HANPSDKEHUS BBIIPSIMUTEIbHBIX arperaTos, MOTEPU B
obmecepuiinoii omuHoBke Uog(8-10 B)(BKirouasi MOTEPU HANPSDKECHHS B OLIMHOBKE BHYTPH
KIIIT), pesepBa Hamnpsokenuss Ha KIIII amsa nmomnepskanust CUbI TOKAa CEPUU  TMPU

OJIHOBPEMEHHOM BO3HMKHOBEHHH HECKOJBKUX aHOAHBIX d(ddexToB Ua.2(40 B), pe3epB s

KOMITCHCAIIMK BO3MOXKHBIX KOJICOaHMI HaNpspKeHUs Bo BHENIHeH cetr - 5% Ucq (40 B).
TorgaN = (Uc - UcB- Uoo- Ua.s) /| U,

KpoMe IeHCTBYIONMX DJIEKTPOIM3EPOB B CEPUM BCErAa MMEIOTCS BAHHBI, HAXOIAIIMECS
Ha KaluTaJbHOM peMoHTe. KOIMUeCcTBO YCTaHOBIEHHBIX 3JIEKTPOIM3EPOB/NY 3aBHCUT OT CPOKa
cIyKO0bI dnekTponu3epalmp ¥ MPOJOKUTENLHOCTH KauTaabHoro pemonta Tp. NyOyuer tem
OoJIbIIIE, YeM MEHBIIIE CPOK CIIyKOBI BaHH TMp u deM GoJbIie TPOAOIKUTENLHOCTD X PEMOHTA
Tp.TornaNy= N- Tmp /( Tmp-Tp)

Taxk, npu MPOIOIKUTEBHOCTH KaMTAIBHOTO PEMOHTA, PaBHOU 15 CyT, M CpoOKe CITy»KOBbI
BaHHbI 2000 cyT (5,57€T) KOMUYeCcTBO YCTAHOBIECHHBIX BaHH MPEBBICUT YUCIIO JCHCTBYIONUX Ha
0,75 % wnu npumepHo Ha 1—2 BanHbl. [lpu NpoAOIBHOM ABYX PSIHOM PACIOJIOKEHUH BaHH
JKEJaTeIbHO, YTOOBl YHMCIIO YCTAaHOBIEHHBIX BaHH OBUIO KPaTHO JBYM C LIEJbIO OJWHAKOBOTO
KOJIMYECTBA BaHH B KaXJIoM psany . [Ipu momepedHoM pacmoyiokeHuH (MOIIHOCTBIO OoJjee
170xA) Toke camoe TTOKEIIaHHE.

Pacuyer rogoBoii NpoM3BOAUTEIBLHOCTH CePUH

['omoBas mpous3BoaUTENBHOCTE cepui Qc(T) ompeaensiercs ypaBHEHUEM
Qc=365-24:0,336'1* N* 5'10°3=2,943-1- N*

rae:
365 — 9KCIO CYTOK B rOAYy;

24 — 41CI0 YacoB B CyTKaXx;
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I — cmna Toka, KA;

¥m— BBIXO/JI 10 TOKY, AOJIA €IMHULL;

N— uucio 1elCTBYIOIMX BaHH, IIT.

B cootBercTBMHM C 3TUM TOJI0Bas MPOU3BOAUTEIIBHOCTb CEpUH, coctosiei ux 180
ANEKTPOJIn3epoB mpu Toke 150 KA u BeIxoze mo ToKy 85 %, cocTaBUT 0ko0JI0 67,5 THIC. T.

Iopsiiok BbINOJTHEHUSI PA0OTHI
1. O3HaKOMUTBHCA C TEOPETUUECKON YaCThIO JAHHOTO METOIMYECKOT0 YKa3aHHUS.

2. [TpousBecTn pacuersl

MoKa3aTeiei rnporecca,

YCTAHOBJICHHBIX 3JICKTPOJIM3CPOB U NPOU3BOAUTCIIBHOCTL CCPUN COTJIACHO BapUAHTY.

BapuanTbl 3a1anmii

KOJIMYECTBA JEHCTBYIOLIUX,

Tabnunal
Cuna CyrouHasi Cpennee PaGouee Cpok cayx0b1 | IIpogosxur
TOKAa NPOU3BOAUTEILHOCTh | HANPSKeHNe HA | HamlpsKeHHe 3JIeKTpoJIn3ep, €JbHOCTh
Bap. 3J1eKTPOJIN3epa, 3JIeKTpoJIn3epe, Ha BaHHe,B Jer KANHUTAJIBHO
KI' B r0 PeMOHTA,
JHel
1 150 1089 4.460 4,2 5,2 18
2 180 1306 4,500 4,2 55 15
3 200 1452 4,455 4,15 6,0 10
4 320 2579 4,400 4,0 6,0 15
5 250 2200 4,410 4,1 55 5
6 210 1470 4,450 4,2 6,2 10
7 350 2600 4,4 4,1 6,0 15
8 370 2620 4,3 4,15 6,0 6
9 320 2560 4,45 4,0 55 5
10 320 2550 4,4 4,0 55 5
11 320 2550 4,45 41 55 5
12 320 2540 4,45 4,0 55 5
13 300 2500 4,4 4,1 50 3
14 320 2555 4,4 41 50 5
15 320 2545 4,45 41 6,0 10
16 320 2450 4,5 41 55 5
17 320 2540 4,2 4,0 55 5
18 155 1189 4.460 4,2 5,2 18
19 180 1316 4,500 4,0 55 15
20 200 1452 4,455 4,10 5,0 10
21 320 2579 4,500 4,0 6,0 10
22 250 2200 4,40 4,1 50 55
23 210 1470 4,450 4,2 6,0 12
24 350 2600 4,35 4,0 6,0 5
25 320 2560 4,4 4,0 50 5
26 320 2550 4,4 4,2 55 15
27 320 2500 4,45 4,0 6,0 5




28 320 2540 4,4 4,1 5,0 15
29 300 2500 4,4 4,15 55 4
30 320 2555 4,3 4,0 5,0 5
31 320 2545 4,40 4,1 6,0 5
32 320 2450 4,45 4,0 5,5 2
33 320 2540 4,2 4,0 6,0 3

PekomeHgyemaa nutepartypa :

1. Meramnyprus amomunus / FO. B. bopucornebckwuii [u ap.]. — 2-e uzn. -HoBocubupck: Hayka,

Cubupckas nznarensckas pupma PAH, 2000. — 438 c.

2. Slaxo, O. . IIpow3BOACTBO alOMUHUA: TOCOOWME JII MAacTepoB M paboOuyux IIEXOB

IIEKTPOJIN3a ATFOMUHUEBBIX 3aBoI0B / J. 5. Sluko. — CII6.: M3n-Bo CII6. yH-Ta, 2007. — 304 c.
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IIpakTnyeckas padora NeS

Tema: PazpaboTka TpaHCIIOPTHO-TEXHOJIOTUIECKON CXEMBI TIPOU3BOCTBA ATIOMUHUSI.

Heanb: OcBoUTh OCHOBHBIE MPOU3BOJCTBEHHBIC MOJIpa3/ICJICHUs, BXOAAIIME B COCTaB
TPAHCHOPTHO- TEXHOJOTMYECKON CXEMbI 3JIEKTPOJUTUYECKOrO MPOU3BOJCTBA ATOMHUHMS U HX
Ha3HayCHHUE.

TeopeTuveckue cBeeHUs

TexHuueckuil ypoBeHb TPAHCIOPTHO-TEXHOJIOTHYECKUX CXEM aJTIOMHHHEBBIX 3aBOJIOB U
WX OKOHOMHKA B TMEPBYIO OYepelb OMNPEIETSAIOTCS THUIIOM, MPOU3BOAUTEIBHOCTHIO U
KOHCTPYKLIMEHI ~ OCHOBHOTO  TEXHOJOTMYECKOrOo  OOOpyIOBaHHS —  3JEKTPOIU3EPOB.
VYnpomennas TTC npous3BoACTBa adlOMUHUS € MOpUMEHEHHEM »3JiekTposnn3depoB ¢ COA
nokaszaHa Ha puc. 1.
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Pucynok 1 - TpaHCOPTHO-TEXHOJIOTHYECKASI CXEMa aTIOMHUHHEBOTO 3aBO/JIA.
1 — Baron (umucrtepHa); 2 - MIEBMONOJBEMHUK; 3 — ToJada aHOMHOW Mmaccel; 4 —
JIEKTPOJIN3EP; 5 - BaKyyM KOBII; 6 — JTUTCHHBIN KOBIII;, 7 — pa3iiMBKa ATFOMUHHS B UYIIKH; 8
— JIAThE CIUTKOB; 9 — mpoun3BoACTBO KaTaHkw; 10 — yronpHas nena; 11 — MEXKOPITYCHBIH
CHJIOC TJIIII03EMA.

TTC antoMMHMEBOIO 3aBOJIa 3TO:

- CKJaAbl MO NpPUEMY, XPaHEHUIO, TPAHCIIOPTUPOBKE ChHIPbs (TJIMHO3EM, (TOPHUCTHIE
COJIM) HEMOCPEICTBEHHO B JIEKTPOIIM3HOE MPOU3BOJICTBO;

- TPOM3BOJCTBO M TPAHCIOPTUPOBKA AaHOAHOM MacChl AaHOJIOB B JJIEKTPOJIU3HOE
MIPOU3BOJCTBO;

- OJICKTPOJIM3HOC ITPOU3BOJACTBO;

- JINTEHOE TPOU3BOJICTBO.
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IIpuemHuble ckIaabI IJIMHO3eMa U PTOPUAOB. [ THHO3EM U PTOPUIBI TOCTABIISIIOTCS Ha
3aBOJI JKEJIE3HOJIOPOXKHBIM TpPAHCIOPTOM B BaroHax Tuna "Xommep" WM B CHEHHUATBHBIX
nucrepHax. Ha puc.2 mokazana cxema pasrpy3kd TiiMHO3ema. [JMHO3eM, MOCTymaroumi B
XOIpax, pasrpykaeTcs CaMOTEKOM B TNPUEMHBIH OYHKEp, PacIlOOKEHHBIH Ha CKJIane IMoJ
JKCIIC3HOAOPOKHBIMU IIYTAMU, a OTTyJda IMHCBMATUUYCCKHMM HACOCOM lc IIOMOIIBKO CXKATOI'O
BO3/lyXa HU3KOTO JaBJICHHUS NEPEeKauMBAETCs B CKIAICKOM cuioc 2. DTH HAcOChl CHOCOOHBI
nepeMenarb rIIMHO3EM BEPTUKAIBHO WM M0J HEKOTOPBIM YIJIOM BBepX. Pasrpyska rimHo3ema
U3 IMCTEPH OCYIIECTBISAETCS ITHEBMATUYECKOM CHCTEMOH, CMOHTUPOBAaHHOW BHYTpU Oaka
LUCTEPHBI, U1 B 3TOM clly4yae TJIMHO3EM IOCTYIaeT B Ckiaackoil cuioc 2. [lox stum cuiocom
pacrosIoXkeHbl MTHEBMAaTHUYECKHE HAcOChl 1, KOTOpbIE MO3BOJIAIOT ¢ IOMOIIBIO CKAaTOr0 BO3/yXa
nepeKkaynBaTh TJIMHO3EM B MEXKKOPIYCHbIe CcHiIOchl 3. Takoil KOMILJIEKC HAacOCOB,
TPyOOIPOBOJIOB M MEKKOPIYCHBIX CHJIOCOB O0pa3yeT CHCTEMY BHEIIHETr0 MHEBMOTPAHCIOPTa
TJIMHO3€Ma. I/I3'HOI[ MCKKOPITYCHBIX CHUJIOCOB I'NIMHO3EM PA3BO3UTCA CIICHHUAJIbBHBIMH MalllTMHAMUA
M0 3JIEKTPOJIU3EPAM, WM aBTOMATU3UPOBAHHAS CHCTEMa ITHEBMATHUYECKOM LIEHTPaIM30BaHHON
paznaun rnuHo3ema (LIPI') B OyHkepsl, ycraHOBIEeHHbIE Ha BaHHax. Ha 3aBomax rae
HCIIOJIB3YETCs CyXas ra3004MCTKA, INIMHO3EM U3 KOPITYCHBIX CHJIOCOB MOJIA€TCs HA Fa3004YHCTKY,
a 3aTeM YXKe Ha 3JIEKTPOJIU3EPHI.

Pucynok 2 - Cxema TpaHCIOPTUPOBKH TJIMHO3EMA.

1— MMHECBMOAIIapar, 2— CKJ'Ia,I[CKOfI CHIIOC, 3— MCIKKOPITYCUBIC CUJIOCHL.

AHAJIOTUYHO TPOM3BOMATCS pasrpy3ka W TPAHCHOPTUPOBKA (PTOPUAOB (KpHOIUTA M
TpudTopuaa amomunusg). Ho rpyszonorok ¢ropumoB cocrasisier okoigo 3—5 % oT ob6bema
MOCTYIAIOMIETO TJIWHO3€Ma, IOTOMY Ha HEKOTOPBIX 3aBojax (TOpUABl YaCTHYHO WIH
MOJIHOCTBIO TOCTABIISIIOTCA B MEIIKAaX WJIM MSTKUX KOHTeiHepax Mmaccodt or 20 mo 1000 «kr,
KOTOpbIE JIOCTABJISIIOTCA B KOpIlyca »JJIEKTPOJM3a aBTO- WM JJIeKTpoTpaHcnoproM. Ha
HEKOTOPBIX 3aBO/IaX HETMIOCPEICTBEHHO Ha CKJIa/IaX TOTOBUTCS (DTOPTIIMHO3EMHAS IIUXTA.

Tpancnopt anoaHoii Maccsl aHoA0B. AHOJHas Macca Ha KpymHbIX 3aBojax (bpA3,
KpA3, HKA3, UpkA3, BrA3, BA3) usroraBnuBaeTcst B 1iexax aHoaHoil mMaccel (IIAM), a Ha
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Hebonbmue 3aBoabl (YA3, HA3, KA3) macca goctaBiseTcs Keae3HOJ0OPOKHBIM TPAHCIIOPTOM U
pasrpykaercsi CaMOTEKOM U3 MOJIyBarOHOB B KPBITHIE CKJIA]l

[Tonapanstoiiee OOJBUIMHCTBO 3aBOJIOB M3IOTABIMBAET AHOJIHYIO MACCy B BHUJIE MEIKHUX
(maccoit okoso 0,2 kr) OpukeToB paznuuHod (opmel. Jlume Ha BA3e wu3roraBimmBaroTcs
KpYyIHOTra0apuTHbIE OPUKEThI, KOTOPbIE UCHIONIB3YIOTCS U Ha IPYTUX 3aBOJAX.

B 1mexa onektponuza anogHas Macca wu3 L[AM gocraBnsercs cnenuaibHBIM
ABTOTPAHCIIOPTOM.

Ha 3aBojax OCHAIIICHHBIX 3JIEKTPOJIM3EpaMHu ¢ 000XOKCHHBIMH aHogamMu CaA3 aHOIbBI
IIPOU3BOJATCS B LIeXax 110 IIPOU3BOICTBY aHOJOB.

DJIeKTPOJIM3HOe TPOM3BOJACTBO. B mpoiiecce 3IEKTPOIM3AMPOUCXOIUT HapaboTKa
KHUJIKOTO aJIFOMUHUS, 00pa3yroTcsi Ta3000pa3Hble U TBEpbIe OTXOAbI. [ 'a3000pa3zHbIe OTXOJbI
MOJIBEPIalOTCsl OYUCTKE, MOCJIE OUUCTKU BBHIOpACKIBAIOTCS B aTMochepy, MPH OYUCTKE U3 T'a30B
OTJIENATCST TOJIE3HBI KOMIOHEHT ((PTOp) KOTOpBI BO3BpallaeTcs B IMPOU3BOJACTBO B BUJE
pPEreHepallMOHHOI0 KPUOJIUTA TPU HCIOJIB30BAaHUU MOKPOM OYMCTKH, BPEIHBIE KOMIIOHEHTBI
BbIICJICHHBIE M3 Ta3a MOJBEPraioTCs YTUIU3alWW, TBEpAble OTXOAbl (YrojibHas IIeHA)
HOJIBEpPraeTcsi nepepaboTKe ¢ MOJyYCHUEM BTOPUYHOTO ChIPbsi(KprosuTa). [Ipu ucmnoib30BaHum
CYXOM OYMCTKH I'a30B IJIMHO3EM, HCIOJIb3YEMbIH NIPU OYMCTKE HAIPaBIISETCS B MPOU3BOACTBO.
Orapku o0pasyrolye OT CropaHus OOOMOKEHHBIX aHOJOB BO3BpAIIAOTCSI HAa IOBTOPHOE
IIPOU3BOJICTBO 000ACKEHHBIX aHOJIOB.

Kunkuil anrOMUHUN W3 BaHHBI M3BJIEKAECTCS BaKyyM - KOBLIOM, II€pEIMBAETCA B
Pa3IMBOYHBIN KOBII U OTIPABIISIETCS B JIMTEMHOE MPOU3BOJICTBO.

JIuteiiHoe mpou3BoaAcTBO. [locTynmMBIIMM  KMAKMHA  aTIOMHHMM B JIUTEHHOM
MIPOU3BOJICTBE TMOABEpPraeTcsl mnepepadoTKe HAa TOBAPHYIO MPOAYKIHIO (YYLIKY, MJIOCKHE WM
LIWIMHJPUYECKUE CIUTKH, KaTaHKy). [Ipon3BeneHHas NpoayKLus OTTPYKAeTCsl MOTPEOUTENIO B
JKEJIE3HOAOPOKHBIC BarOHBI UJIM aBTOTPAHCIIOPT.

[ToMuMO BbIILIETIEPEYNCIEHHBIX CKJIAIOB U IIPOU3BOJICTB HA 3aBOAAX UMEKOTCS:

Cxiiaapl peMOHTHBIX MaTepuajioB. Cblpbe U MarepHalbl s PEMOHTAa OCHOBHOI'O
TEXHOJIOTHYECKOTO 000pyaoBaHHs (IJIEKTPOJIU3EPhl, MUKCEpBI, MpPOKaJOYHbIe MEeYd U TIp.)
MPEJICTaBISIIOT COOOM IITYy4YHBIE TPY3bl, COCTOSIINE B OCHOBHOM M3 YIOJBHBIX U OTHEYMOPHBIX
MaTepuasoB, XpaHEHUE KOTOPbIX Ha OTKPHITOM BO3QyX€ HEIOMYCTUMO, Uil WX XpaHEHUs
VCIIOJIb3YIOTCSI KPBITBIE CKJIAJBI.

g mexanuzanuu [1PO ucnons3yroTcst aBTO- U 3JIE€KTPONOrPY3UUKH, MOCTOBBIE KPaHBI,
anekTpokapsl. IlocTymarommii B KpBITBIX BaroHax IIAMOTHBIA IOPOIIOK Pa3rpy’kaercs
CaMOXOJIHBIMH DPa3rpy3yrKaMu B CIEIHAIbHbIE OTCEKH, 000pyHOBaHHBIE B CKJIaJaX, OJHAKO
HEpEeIKO OSTU OIEepaluy BBINOJHAIOTCS W BpyuHyto. [logaua marepuasioB Ha pPEMOHTHBIE
00wekThl (LIKP, B muTeliHOe OTAeneHne Wi B KopIryca Ha KamuTaIbHO PEMOHTHUPYEMbIE BaHHBI)
OCYILIECTBIISIETCS] aBTOTPAHCIIOPTOM M MOCTOBBIMH KpaHaMH.

Ckiiaapl  BCIIOMOTaTeJbHOIO  NPOM3BOACTBANPEIHA3HAYEHBl  JJII  XpPAHEHUS
KayCTHUECKOM M KaJIbLIMHUPOBAHHOM COJBI, THUIPOKCHJA QJIIOMHMHHS, €CIM Ha 3aBOJAC
IIPEAYCMOTPEHA MOKpasih OYMCTKA Ta30B JIEKTPOJIMU3HOIO Npou3BojAcTBA. KanbinuHupoBaHHas
coJla TOCTYMaeT B KPBITHIX BaroHax WiIM B OyMaKHbIX MEIIKaX, U UX pa3rpy3ka BeJeTcs ¢
IIPUMEHEHNUEM NIEPEIBUKHBIX TPAHCIIOPTEPOB WJIN aBTO - U DJIEKTPONOTPY3UNKOB.

KaycTtuueckass coma mocraBisieTcsi B LUCTEPHAX B JKUIKOM BHUJAE U CIMBaeTcs B
crienuanbHble 6aku. [ MIpOKCHT aIFOMUHUS MTOCTABISETCS B MOTYBAaroHax B BHJIE MACTHI.

Ilopsinok BbINOJHEHHS Pa0OTHI

3. O3HaKOMUTBCA € TEOPETHYECKON YaCThIO JAHHOTO METOMYECKOTO YKA3aHHUs.

4. O3HAaKOMUTBCA C TEOPETUYECKOM YacThi0  MYJIbTUMEIUHHOTO MOCoOus,
MPOCMOTPEB  pa3fed B  MPAKTUYECKOM 4YacTH  TpeHaxEpa.OTBETHUTh Ha  BOIPOCHI
MYJIbTUMEIUHHOTO TOCOOUS.

S. Pa3paboTarh TpaHCIOPTHO-TEXHOJIOTHUECKYIO CXEMY I10 33/laHHOMY BapHaHTYy.
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BapuanTsl 3a1aHui

Ne Tun Tun Cnoco0 nogaun Cnoco0 goctaBku Cnocod
Bap | JIE€KT | ra3004UCTKH rJIMHO3eMA B rJIMHO3eMa Ha KOPPEKTHPOBKH
poan 3J1eKTPOJIUT BaHHY 3J1eKTPOJINTA
3epa (propucteiMu cosiamu
1 |OA cyxas AII P AllD
2 | OA cyxas AII P AllD
3 COA MOKpas Al Mammast MPC Mammast MPC
4 COA MOKpas Al Mammast MPC Mammast MPC
5 OA cyxas Al Mammnst MPC Mammnst MPC
6 OA MOKpas Al Mammast MPC Mammast MPC
7 OA cyxas ALl Hpr Mammast MPC
8 OA cyxas ALl HPI ATID
9 OA MOKpas AIl Ipr AllD
10 | COA MOKpas Mammnst MPT' Mammnst MPT' Marmmnst MPC
11 | COA MOKpas Al Marmmnst MPC Marmmnst MPC
12 | OA cyxas ALl Mammmast MPC Mammast MPC
13 | OA MOKpas ALl Mammmast MPC Mammast MPC
14 | OA cyxas ALl Mammmast MPC Mammast MPC
15 | COA cyxas ALl Hpr MamuaeMPC
16 | OA cyxas ALl HPI AIID
17 | OA cyxas Al Ipr AllD
18 | COA MOKpas ALl Hpr Marmmast MPC
19 | COA cyxas ATIIT Mamuast MPC Marmmuast MPC
20 | OA cyxas ATIIT apr Marmmuast MPC
21 | OA cyxas AIIl Opr Mammsst MPC
22 | OA MOKpas AIIl pr Mammsst MPC
23 | OA cyxas ATIIT apr Marmmuast MPC
24 | OA cyxas ATIIT apr All®
25 | COA cyxas Mammsst MPT' Mammnst MPT' Mammsst MPC
26 | COA MOKpast ATIIT Mamruast MPC Marmmuast MPC
27 | OA cyxas AIIl Mammnst MPC Mammsst MPC
28 | OA cyxas ATIIT Marmruast MPC Marmmuast MPC
29 | OA cyxas ATIIT Mamruast MPC Marmmuasr MPC
30 | COA cyxas Al Opr MammasiMPC

PekomeHayemaa nutepartypa :
1. Meramnyprus amomunus / 1O0. B. bopucorneockuit [u np.]. — 2-e u3a. -HoBocubupcek:

Hayka, Cubupckas usnarensckas ¢upma PAH, 2000. — 438 c.
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2. Suxo, D. f. IIpoM3BOJACTBO QIIOMHHHMSI: MOCOOHME JII MAacTepoB W pabOYMX IIEXOB

AJIEKTPOJIN3a ATFOMUHUEBHIX 3aB0/IOB / 3. S. Suko. — CII6.: U3a-Bo CII6. yH-Ta, 2007. —
304 c.

IMpakTnyeckas padora Ne6

Tema: MoHnTax u nemonrtax snexrpoiauszepos COA BT

Heab: OcBouTh COCTaB KaTOAHOTO, AHOAHOTO Y3ja, OLIMHOBKH, MOPSIOK MOHTaXa
IEKTPOIH3EPA.

TeopeTuyeckue cBeeHUs

Kartonnoe ycTpoiicTBO (y3€J1)2/IEKTPOIM3EPOB BCEX TUIIOB COCTOUT M3 OJHUX U TEX K€
OCHOBHBIX 2JIEMEHTOB:

- KaTOJHOTO KOXYXa;
- yronpHOU (yTepoBKH (T1010Basi 1 OOPTOBAs);

- OTHEYIIOPHOMN U TEIUIOM30JISLMOHHON (PYTEepOBKH.

Pucynok 1 - Katomnoe ycTpoicTBO (y3€I1) 2JIeKTpoau3epa

1 - xaTomHBIN KOXYX; 2 - OopTOoBasi yroyibHas (QyrepoBka; 3 - mpoOKU U3
MOI0BOM Macchl;4 — mojoBasi yrojabHas (yTepoBKa OJOKW; 5 -HAOWBHBIC MIBBI; 6—
OTHEYTIOpHAs U TETUIOM30JISIIMOHHAs (DyTEepOBKa;/ - KaTOJIHbIE CTepKHU (Osromcs); 8
—noAyuika; 9 — «motaity; 10 - kKaToIHas OIIMHOBKA.

[To ycTpoiicTBY KaTOAHOTO KOXKyXa pa3inyaroT JBa BUIa KAaTOJHOTOYCTPOICTBA!

- ¢ METATTMYECKUM WU 3KeJ1e300€TOHHBIM JTHUIIEM;

- 0e3 JHUIIA.
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Katoaublie K0oKyxXH ObIBAIOT ABYX MOAU(DUKALMIA:

- CaMOHECYIINE KOXKYXH (paMHbIE);

- KOXKYXH C OMOPHBIMH YCTPOMCTBaMH (KapKacoM) KOHTP(POPCHBIC U IIMAHTOyTHEIE.

CamoHecyme KOXYXH (paMHOTO THUIA) MPUMEHSIOTCS Ha 3JEKTPOJIM3EpaxX Mol U
CpemHel MOIIHOCTH, MOTYT OBITh Kak C JHHINEM, Tak U 0e3 jgHuma. bopT Koxkyxa
W3TOTaBJIMBAIOT M3 MOIIHBIX CTaJIbHBIX OAJOK(IIBEUIEPOB WM JIBYTaBPOB) BBICOTON 35-55cM.
YCTpOICTBO CTEHKH KOXyXa pa3JInyHO, BO3MOXHBIE BapuUaHThl MpUBENEHb Ha puc. 2(0)

VYcTaHaBnIMBalOTCSl B OHOATAXKHBIX KOpITycax.

Ll |
[

L — |

HEL4:

Pucyoxk 2 - CaMoHecyuii KaTOOHBIA KOXKYX.

a — CXEMaTH4YHOE YCTPOMCTBO; O — BapHaHThl KOHCTPYKLUH OOpTa KOXKyXa

Koxyxu ¢ onopHbIMH ycTpolicTBaMu (KapKacoM)yCTaHaBIMBAIOTCSA Ha 3JIEKTPOJIM3Epax
cpeaHel W OONBLION MOIIHOCTH, HCIOJB3YIOTCS KAaTOIHBIE KOXXYXH C OTJEJIBHO HECYIUM
KapKacoM JIByX BUIOB: KOHTP(OPCHBIN KapKac U IIMaHTOYTHBIM KapKac.

a

b ‘ ;
5 i R 2
1 ‘ 3

/3

[ l

Pucynok 3 - KaTogHbIil KOXKYX C HECYIIIMM KapKacOM.
a — KOHTp(OpCHBIM Kapkac: 1 — KaTOTHBIA KOXKYyX; 2 — KOHTpdopc; 3 — CTsDKHAS
mnuibka; 4 — pacropHas Oanka.
6 — IMaHroOyTHBIK Kapkac: | — KaToOXHBIA KOXYX; 2 — IIMAHroyT; 3 — OIOpHas
Oanka.
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KoHTpdopcHbIe KOXKYXH YCTaHABIMBAIOTCS HA BCE TUIIBI AJIEKTPOIM3EPOB HE3AaBUCHMO OT
MOIIHOCTH B ABYXATXKHBIX KopmycaX. COOCTBEHHO KOXXYX IMPEACTaBISET COOOM «KOPBITOY,
W3TOTOBJICHHOE W3 JHCTOBOM cranmu. C 00erX MPOAOIBHBIX CTOPOH K KOXYXY C TOMOIIBIO
CTSDKHBIX IIMHJIEK NPIKUMAIOTCS KOHTPGOPCH map (KOJUYECTBO MX 3aBHCUT OT MOIIHOCTH
AJIEKTPOJIN3EPa), HIDKHUN KOHEIl KOTOPBIX YIMUPAETCS B TOPIBI pacropHOi Oanmku (OeTOHHas
win  Metajumyeckas). [Ipy BO3HMKHOBEHMHM B TIIOJWHE YCWIMH, OHU BOCIPHHHMAIOTCS
KOHTpdopcamu, a pacropHasi Oajika MPEnsATCTBYET AedopMaliuy MpoAOIbHBIX CTEHOK KOXYyXa.
[IpomosibHBIE W TOPIIEBBIE CTEHKHM CaMOTO «KOPBITa» IO BBICOTE YCWIJICHBI MPOJOJIbHBIMH
nosicaMu KecTKocTh. Koxyx cBOOOJHO ycTaHaBIMBaeTcss Ha onopHble [1-o0pazHbie Oanku, 06e3
XKecTKoro KperieHus. KoHTpGOpChl paBHOMEpPHO paclpeneleHbl MEXAy BBICTYNAIOIIUMU
KOHI[aMH OJIFOMCOB.

Pucynok 4 - KonTphopcHBI KOXKYX

[[InmanroyTHbIE KOKYXH YCTaHABIMBAIOTCS HA BCE THIIBI 3JIEKTPOIM3EPOB HE3ABUCUMO OT
MOIIHOCTH B OJHO3TAXXHBIX M JABYXAITAXKHBIX Koprycax.OHH MPEACTaBISIOT COO0H «KOPBITOY,
BCTaBJIEHHOE B KOHCTPYKLHMIOIIIIAHTOYTOB, OOpa30BaHHYIO PSAOM U 3aKpelyieHHYH0 Ha
ropu3oHTanbHOM Oanke. LlITaHroyThl ycTaHABIMBAIOTCS MEXY BBICTYHNAIOUIMMHM M3 KOXyXa
KOHIIAMU TOKOOTBOJISAIIMX OJIFOMCOB. BepXHsisl 4acTh IIMAaHTOYTOB IO BCEMY MEPUMETPY KOKyXa
CBsI3aHa C TOSCOM JKECTKOCTH, CHAENIAaHHBIM U3 CTAJIbHOrO MpoduiIs WM JucTa. JJocTOMHCTBOM
KOXXYXOB IIIIAHTOYTHOTO THUIA SIBJISETCS MOBBIIEHHAs XKECTKOCTh KOHCTpyKUMHU. UpesmepHas
KECTKOCTb JJOJDKHA YUUTBIBATHCS MPH BHIOOPE (YyTEPOBOUHBIX MAaTEPUAIIOB.
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Pucynok 5 - [lImaHroyTHbIN KOXKYX

@dyTepoBKa KaTOJHOTO KOXKYyXa COCTOUTHU3!

- YIIepoAHoH (YrojabHOW) YacTH;

- OTHEYIIOPHOM 4acTH;

- TEIUIOU30JISIUUOHHOM YacTH.

Kaxxnas yacts ¢pyTepoOBKH BBIINOIHSIET OMPEICICHHYIO (PYHKIIHIO.

Yraepoanas (yroabHasi) pyTepoBKa. DTOH Y4acTU MPUHAMAICKUT 0c00ast posib, BHYTPH
9TOM (PYTEepOBKH HAXOAMUTCS KUAKUN METaul U DJIEKTPOIUT, 00JaAaroIIUi CHOCOOHOCTHIO
pacTBOpATh  OONBIIMHCTBO  COSAMHECHUN, €€ KA4eCTBO  OMPEACNsieT CPOK  CIYKOBI
AJIEKTPOJIN3EPOB.

VYronbHas GpyTepoBKa COCTOUT U3 JIBYX YaCTEH:

-KaTo/Hasi WIH MOJI0Bas;

- bopToBas.

[lo KOHCTpPYKLMH yrJjiepoaHOi (yTepOBKUIPOMBIIIICHHbIE 3JEKTPOIU3EPHl  MOKHO
pa3lieaUTh Ha TPU CPYIIIIBL.

1. MoHonuTHbIe KaToIbI (pHc.6a) cO3MaBANKUCh MyTeM HAOOMKM MIaXThl IJIACTUYHOU
noaoBor maccoi. [lomuHa momydaercs HU3KOro KauecTBa, OOJBIIOE KOJIUYECTBO CMOJIHMCTBIX
BEIIICCTB BBIJCIISACTCS IpH 00kure. B HacTosiee Bpemsi He IPUMEHSIFOTCS.

2. Karompl n3 000%KEHHBIX OJIOKOB ¢ HAOMBHBIMHU MEXKOJIOUYHBIMH IIBaMHU (PHUC.60).
EnvHCTBEHHBI THII TOAWHBI, NMPUMEHSEMBIM B aJIOMUHHUEBOM MNpOMBINUIEHHOCTH Poccum.
Cnaboe MecTo - MeXOJI0UHBIEC IIBBI, OHU OMPEIEISIOT CPOK CITY:KOBI AIEKTPOIU3Epa.

3. CkJieeHHbIE TMOJIYMOHOJHMTHBIE KaTOAbl M3 OOOMOKEHHBIX W MEXaHHYECKU
o0paboTaHHbIX OJIOKOB (puc.6B). IT0 Hanboyiee COBEPILIEHHBIM TUI KaToAa (caMblil JOPOToif).
ObecnieunBaeTcst OONBIION CPOK cIyKOBI dnekTponusepa. lllupokoro nmpuMeHeHHUs] HE HAILTU
13-3a JIOPOTOBU3HBI U CIOKHOCTH MOHTAXa.

a

Pucynok 6 - Turisl KaTroJHOM yriiepoaHON (PyTepoBKHL.
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a — MoHoOIHTHas (yTepoBKa; 6 — (PyTepoBKa U3 MPEABAPUTEIHHO 000KIKEHHBIX OJIOKOB
¢ HaOMBHBIMH MEXOJOYHBIMU LIBaMHU; 6— (yTEpPOBKA U3 IPEABAPUTEIBHO OOOMOKEHHBIX H
MEXaHUYECKU 00pabOTaHHBIX OJIOKOB, CKICCHHBIX MEXKAY CO00H; 1 — 000X KeHHBIH OJ0K; 2 —
nogoBas Haboe4yHas Macca; 3 — CTaJbHBIE TOKOOTBOABL, 4 — OrHEyNOpHas u
TETUION30JISIIIMOHHAS U30JISAIHS.

Karomgnast yrnmepoaucras (yrosibHas) ¢GyTepoBKa BBIIOJIHSIET OJHOBPEMEHHO [BE
byHKIHH:

- SIBJIIETCSL OTHEYIIOPHON BaHHOM JUIsSl pacIlyIaBICHHOTO METaljia U 3JIEKTPOJIHTA;

- SIBJISICTCS IPOBOJHIUKOM TOKA.

[TosTomy karonHasi (yTepoBKa IOJDKHA OTBEYATh CIEAYIOIIMM TpPeOOBAHUSAM:UMETh
XOPOUIYIO 3JIEKTPONPOBOJHOCTh, HU3KYIO TEIUIONPOBOAHOCTh, OBITh CTOMKOW K TEPMUYECKHM
ylapaM, CTOMKOH K HWCTHPAaHHIO, HMMETh BBICOKYIO TPOYHOCTh HAa CXKaTue, HU3KYIO
BCITYYHMBAEMOCTb O] ICHCTBUEM HATPHSI.

Karonnble O10KM W3roTaBIMBAIOTCA M3 YIIIEPOJHBIX MAaTE€pPHalOB, B OCHOBE KOTOPBIX
JICKUT DIIEKTPOKAIBLIMHUPOBAHHBIN (IIPOKAJCHHBIA B 3JICKTPUUYECKUX MEYaX COMPOTUBIICHHS)
AHTPALUT U CBA3YIOLIUI MaTepHal-KaMEeHHOYTOJIbHBIA MeK. YTJIepoJHas Macca CMEIInBaeTcs,
npeccyercss WM (GOpMyeTcs, MOIydeHHBIH «3eleHsli» 010k oOxuraercs mpu 1200°C. B
OTEYECTBEHHON TMPOMBIIIICHHOCTH  TPUMEHSIOT OJIOKM C J00aBleHHEM B UIMXTYy U
UCKyccTBeHHOTO  Tpadura  25-30%  (yruierpaduroBbie  OJIOKHM).  DTO  IOBBIIMIAST
AIIEKTPOIPOBOTHOCTh, YMEHBIIAET MTPOMUTKY AIIEKTPOIUTOM - «pazOyxanue» Omnoka. [locneqanii
dakTop mpemoxpaHseT MoJWHY OT AeGOopMalMi U CHOCOOCTBYET IMOBBIIICHUIO CPOKA CIIYKOBI
anekTponuzepa. Pasmepbl  OJIOKOB  OMNpenessitoTCS  pa3MepaMH  AJIEKTpOJid3epa,  €ro
KOHCTPYKIIMEH, TEXHOJOrHel peMoHTa. BIIOKM H3roTaBiIMBAIOTCS B BHJE NPSIMOYTOJIBHBIX
napajulefienunesoB C MPOJOJNBHBIMH MMa3aMH. B ma3zax 3aJenbiBalOT  OMIOMCBHl U3
AIIEKTPONPOBOIHOTO MaTepHaa (cTajib).

Pucynok 7 - Karognast cekuusi: 1- yroiapHbiii 6510K; 2-4yyryHHas 3ajluBKa; 3-0omc; 4-
[I0JI0Bas Macca
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Pucynok 8 - Karognas cekuus
brnoku Moryt ObITH OJHOMA30BBbIC WIIM JBYXIa30Bble. Pa3mepbl onHOmazoBoro OJioka:
mmpuHa 550mM, Beicota 400MM, mna3- mupuHa 255mM, BeicoTa 145MM. JIByX ma3oBbIid OJIOK -
800x400mM, ma3z- 165x170mm. KoncTpykiuus ma3a Ha OJokax, B KOTOpOM (UKcHpyeTcs
TOKOOTBOI[?IH_[I/Iﬁ 6JIIOMC, B OTCUECTBEHHOU MPOMBIINIJICHHOCTH ACJIaCTCAd B BUAC JTACTOYKHUHOTI'O
xBocTa. Pasmeps! O1romca: oiHonazoBelid 610k 230%115MM, 1Byx ma3oBbiid 6510k 140%140MM.

Pucynok 9 - OgHona3oBblii 0110k Pucynoxk 10 - JIByxna3oBblii 010K

Pucynok 11 - I1a3 G;10ka B popMe «ITaCTOUKHMHOI'O XBOCTa»

[Ta3pr OJIOKOB MOTYT HWMETh NPSIMOYTOJBHYIO (OpMYy €O CKPYIJICHHBIMH YyTJIaMH.
OcHOBHOM Ccmoco0 3aJelTKM  TPOCTPAHCTBA MEXAy OJOKOM W OJIFOMCOM -  3ajJMBKa
gyryHom.Ilepes 3amBKo# 11e1ec000pa3HO YyroJbHBIN OJIOK M OJFOMC HarpeBaTh, 3AIMBKY BECTH
MOCEKUMOHHO. MMeeT MecTo0 TpPUMEHEHWE CHEHUAIbHOW  DJIEKTPOJHOW MAacChl WM
AMIEKTPONPOBOJHOTO YrOJBHOTO Kies. ['eomeTpus OiroMca TOXKE HWMEET HEMalOBaXHOE
3HaueHUe, UeaIbHbIA OJIOMC JOKEH OBITh Y3KMM U BBHICOKHM. Bce BbIllecka3aHHOE BIUSET Ha
TPEIMHOO0pa30BaHNEe TIPU 3aJTMBKE MIPU IKCIUTyaTalllH AJIEKTpoiIn3epa, MPUYMHA - pa3HUIA B
K03 pULIMEeHTaxX JTMHEHHOTO pacuIupeHust OJI0K — OJIroMC.

FarojHED YroMmsHEH G108

Coramimoit Gmo e
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Pucynok 12 - Cxema KaTOIHOM CEKLIMHU

Karomupie OJIOKM CO  CMOHTHUPOBaHHBIMH  OiroMcaMu  (KaTOIHBIE  CEKIIHMH)
YCTAHABJIMBAIOTCS B KATOJHBIA KOXKYyX BaHHBI Ha OTHEYIMOPHYIO U TEIUIOM3OJISIIMOHHYIO
¢byTepoBKy. BilokM ycTaHABIMBAIOTCS MOMEPEK BaHHBI PSAIAMH, U TIPH 3TOM CBOOOHBIC KOHIIBI
OJIFTOMCOB BBIXOJAT HApPYKYy UYCPC3 CIICHUATIBHBIC OKHA B KOXYXC Ha IIPOAOJIBHBIX CTOPOHAX
KOXKyXa. KonnuectBo pAaOB OJIOKOB 3aBHUCHUT OT HUX IIHUPUHBI U OJIWMHBI BAaHHBI, 4 KOJIMYCCTBO
OJIOKOB B PsIY - OT pa3mepa OJI0Ka, M MO3TOMY CYIIECTBYET TPH MOAU(PUKAIIUN OJIOKOB:

MoHOIUTHBIE OJIOKH — JITTHHA TPUOJIM3UTENILHO PaBHA IIMPHHE BaHHHBI.

A N

Fd I
4 !/
¥ romEmeTe Gorac Mesk 60U HEIE WERT TTepar drap Wit Lro X

Pucynoxk 13 - Cxema yCTaHOBKH KaTOJIHBIX MOHOJIMTHBIX CEKIIUN

JIByXCEKIIMOHHBIE OJIOKM - JJMHA OJOKOB B psAy pa3Has, YCTaHABIMBAIOTCA B
[IaXMaTHOM TOpSAJKE, LEHTPaJbHbII IIOB MMEET BHUJ KOJEHYAaToro Baja. J[ByXCEKIIMOHHBIE
0710k UMEIOT pa3mepsl: JUIMHHBIN 010K — 2000-2200MM, kopoTkHii—1400-1600MM.

[T
tilihilils

J
Pucynox 14 —cxemaycTaHOBKH KaTOIHBIX CEKITHH (IBYXCEKIIMOHHBIC)
1-nepudepuitHplii moB; 2 - IEHTPaTbHBIE MEKOIOYHBIE IIITHI;3 -YTOJBHBIE OJIIOKU
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MHOTOCEKITMOHHBIE - KakK IMpaBWIO, HEe 0oJiee YeThIpeX OJIOKOB, MCIOIB3YIOTCS OYCHBb
pPeAKO M3-3a YBEIMUYEHUS IO HAOOEUHbIX LIBOB.

Pucynok 15 -KoHCTpyKIusl KaTOAHBIX CEKLIUM.
a - MOHOJIUTHAS; 0 - IBYXCEKIIMOHHAS; B - MHOTOCEKIIHOHHAS.

Haubonee croiikue mOIUHBI - C UCIIOJIB30BAHUEM MOHOJUTHBIX OJOYHBIX KOHCTPYKIIHA,
OHHM YMEHBIIAIOT KOJIUYECTBO CTHIKOB. OHAKO, MPUMEHEHHE TaKUX OJIOKOB MPHUBOIUT K TOMY,
YTO MPU KCIOJIb30BAHUU IEIbHOMETAIIINYECKOr0 KaTOJAHOTO KOXKYXa BO3HHMKAIOT CIIOKHOCTH B
MOHTa)ke 0JI0Ka B KOPIYC BaHHBI, U MepuepHifHbIC MBbI MOTYYatOTCsl OOJIBIION MIUPHUHBI, YTO
cHIKaeT 3QPEKTUBHOCTD MPUMEHEHUSI MOHOJIUTHOTO O10Ka. [Ipu MCIOIb30BaHUN MOHOJIUTHBIX
0JIOKOB MCTIOJIB3YIOT PA3bEMHBIEC KATOIHBIE KOKYXH.
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Pucynok 16 - KaroaHble KOXyXH ¢ MOHOJIUTHBIMU OJIOKaMH.
a - pa3beMHBIN KOXKYX; O - MOHOJIUTHBIH.

BaxnelmmM HampaBlIeHUEM YCOBEPIICHCTBOBAHUS KOHCTPYKIIMHM KATOJTHOTO Y3Jia
ABIISICTCA HpI/IMeHeHI/Ie HOJ'IYMOHOJ'II/ITHI)IX KJICCBBIX 6J'IOKOB C HCIIOJIB30BAHUECM
CaMOOTBEP/ICBAIOIITUXCSI KIIEEB ISl COSTUHEHUS OJIOK-OJIFOMC I MEXKTY COOOi.

boproBasi yroisbHasi (pyrepoBka — M3rOTABIMBACTCS U3 TEX K€ MATEPUATIOB, YTO U
moaoBele cekuuu. OaHaKo, X CBOHCTBA JOJIKHBI OTIMYATECA OT CBOMCTB IMOJOBEIX OJIOKOB, T.K.
OHM HE TpeJHA3HAYEHBI IJIS TPOXOXKACHUS Yepe3 HUX TOKa. bopToBble OIOKH JOIKHBI
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00JajaTh HU3KOM DJIEKTPOMPOBOIHOCTHIO, BBICOKON TEIJIONMPOBOJAHOCTHIO (M1  CO3JaHUS
HAJIeKHBIX OOPTOBBIX HACTBUICH), OBITh CTOMKMMH K BO3/ICHCTBUIO paciuiaBa, 001agaTh HU3KOM
OKHCIISIEMOCTBI0, HE CMAuMBaThCSA aIOMUHUEM W paciuiaBoM. B mocieaHee Bpemsi BemyTcs
UCIIBITaHUsT OOpPTOBBIX CEKIMA W3 KapOuaa KpPEeMHHs, HX JIOCTOMHCTBA: OHU HE
AIIEKTPOTIPOBOJIHBI, UCKITFOYAaeTCsS PaboTa BaHHBI B OOPT, HE OKHUCIISIOTCS B arpECCUBHOM Cpee,
HE MPOMUTHIBAIOTCS JICKTPOIUTOM. YTOJIbHBIE OOPTOBBIC OJIOKH M3rOTABIMBAIOTCSA pa3MepamMu:
BbicoTa 650-730MM, B Topuax 800Mm, mupuna - 550mM, TonmuHa - 200MM.

Pucynok 17 - bopToBoii yronbHblii 610K

Or”eynopHasi U TeIUIOM30JISUMOHHAA (QyTepOBKA CIYXHUT JUIsl CHUXKEHMS MOTEpPh
TEIUIa, CHWXKEHMSI pacxoda  AJIEKTPOIHEPIHM, MOAJAEP’KAHUS HOPMAIbHOM TeMIepaTyphl
pacIuiaBa ¥ 3J€MEHTOB CTAIBHOTO KOXYXa, YTO MIPOAJIEBAET CPOK CITY>KObI BAHHBI.

OrHeymnopHasi U TEMJIOU30JIALUOHHAS (PYyTEPOBKACOCTOUT U3 3—X YacTei:

- OapbepHble Marepuaibl (MOAYIIKA), YCTAaHABIMBAIOTCA HENOCPEICTBEHHO IO
MOJIOBBIMM OJIOKaMH;

- IVIOTHBIE OTHEYTIOPHBIE MaTepHalIbl, YCTAHABIMBAIOTCS 0] OapbepHBIM MaTepUAIIOM;

- MaTepual ¢ HU3KOH TEMIONPOBOJHOCTHIO.

HuxHsas 4vacTh TEMIOW3OJSAIMOHHON (YyTEpOBKM JeNaeTcs,  Kak MpaBWwilo, U3
JUATOMUTOBOTO WJIM BEPMHUKYJIUTOBOro MaTepuaina toauuHon 130-200mmMm ( 2-3 psaa kupnuya,
WIM IUIATHI), KOTOPBIM YCTaHABIMBAETCS HA BBIPABHUBAIOLIYIO MOJICHINKY M3 JpOOJIEHOrOo
[1aMOTa WJIM KPYNHO3EPHUCTOrO IECKa. Bplllle ycTaHaBIMBAeTCs OTHEYIOPHBIA MaTrepual ¢
BBICOKMM COJIep’KaHHEeM TJMHOo3eMa (IamMot) - 2-3 psja kupnuda. Belile, HemocpeICTBEHHOY
0JI0OKOB, yCTaHaBIMBaeTCs OapbepHbI MaTepuas (MOAYIIKA) JUIs CHIMKEHHS MPOHUKHOBEHUS
KOMITOHEHTOB pacIijiaBa (OrHeyHnopHas [oJIoBasi Macca, TITHHO3EM).

AHomHOe ycTpoicTBO(Y3€e01)

AHOJI 3reKTponn3epa npeaHa3HayeH NI T0JBO/Ia TOKA B MEXKIIOJIOCHOE MPOCTPAHCTBO
JUTSL OCYLIECTBIICHUS AJIEKTPOIIN3a. AHOJIHOE YCTPOICTBO COCTOUT U3:

- YTOJIBHOTO aHOJa;

- KO’KyXa aHoJia (CaMOO00KUTAIOIITUECS aHO/IbI);

- IOABEMHOTO MEXAHU3Ma;

- QHOJTHOM OIIIMHOBKH;

- OIIOPHOW KOHCTPYKLIUH.

Ilo Tuny aHoOAA ANEKTPOIM3EPHI PA3JIEISIFOTCS Ha BA Kiacca:

- DJIEKTPOIHU3EPHI ¢ 000 KkeHHbIME aHoAamu (OA);
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- AIEKTPOIH3EPHI ¢ camooOkuraromumucs anogamu (COA).
[To crioco0y moaBoa TOKA:

- ¢ bokoBbiM mosBogOM (BT);

- ¢ BepxHUM ToKono1BojioM (BT).
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Pucynok 18 - Cxemarnueckoe ycTpoiicTBo aHona ¢ BT

1 — aHomHas mIMHA; 2 — aHOJAHBIE 3aKUMBI; 3 — COCTaBHbBIE IITHIPH; 4 — OpPHUKETHl aHOIHOMN
MacChl; 5 — aHOJHBIA KOXYX; 6 — 00O0MOKCHHAs 4acTh aHO/A; / — BTOPHYHBIA aHOK; 8§ —
pacriaBieHHas aHOAHas Macca; 9- ra30cOOpHBIN KOJIOKOJ.

Camo000:xurapIuecs aHoAbl ¢ BEPXHUM TOKOIOABOI0M.
AHOIHOE YCTPOICTBO MpeICTaBIsIeT COOOM:

- YTOJIBHBIN AHOJ;

- QHOJHBIN KOXKYX;

- ra30COOPHBIN KOJIOKOJT;

- IITHIPY;

- AaHOJHYIO pamy € HIMHOM.

- MEXaHU3M MepeMeIIeHHs aHOa U aHOIHOM pyOariku

113



Pucynox 19 - AHOAHBIN KOXKYX

Pucynok 20 - AHOIHBIN KOXKYX
1 - peGpa xxecTkocTH; 2 - OaNKH U1 MOJBECKU KOXKYXa; 3 - MOAC 151 HABECKU
CEKILMH KOJIOKO0JIa; 4 - KApPMaHBbI JUIs YTEIUIEHUS TOPLIOB U YIJIOB aHOAA.

Pucynok 21 - Cxema MexaHn3Ma NEpEMELICHNS AaHOAABEPXHUMTOKOIIOIBOJOM.
1 - aHOAHBIN KOXKYX; 2 - aHOJIHAs paMa; 3 - BCIIOMOTaTeNbHbIN MEXaHU3M NIEpEMEIICHUS
KOXYyXa; 4 - OCHOBHOM MEXaHN3M NIEPEMEILEHUS aHOa.

B
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Pucynok 22 - AHOJIHasi OIIMHOBKA

VYronbHBIA aHOJ (GOpPMHPYETCs BHYTPU aHOAHOTO KOKyxa. B HIDKHeH yacTu aHOZHOTO
KOXKyXa PacHoJIOkKeH ra3ocOOpPHBIN KOJIOKOJ, MO KOTOPBIM COOMPAIOTCS BBLACISIOIINECS TPU
aneKTposm3e razbl. Koxkyx mo Mepe cropanusi aHoja OIycKaeTcsi, BO n30ekaHue MOIIIABICHUS
ra3ocOOpHOT0 KOJIOKOJAa KOXKYX MEPUOANYECKH MOJHUMAETCS BCIIOMOTATEIbHBIM MEXaHU3MOM,
KOTOpPbIA CMOHTHPOBAH Ha TOM K€ KOHCTPYKLHH, YTO M AHOJHAs IIMHA. B aHOIHBIN KOXYyX
3arpyaerca aHofHas Macca. IlomBox Toka K aHOAY OCYHIECTBISETCSA CTaJbHBIMHU IITHIPSIMU
WJIM COCTaBHBIMM CTallb-aIFOMUHUEBBIMU. [IIThIpH pacnonaratorcst Ha 2-X WK 4-X TOPU30HTAxX B
yeTbipex psanax. Ilpu goctmxenun paccrosiHus 22+2cM OT HUKHETO TOPU30HTA ITPOU3BOJIUTCS
nepecranoBka. lLLTepp u3BIEKaeTcs W3 Tela aHOAa W B OOpa3ylolIMecs IOJIITHIPEBbIE
OTBEPCTUS 3aTeKaeT >KHJKas aHojgHas Macca. [lox Bo3gelcTBUEM BBICOKUX TEMIIEpaTyp
00pa3yromuiicsi BTOPUYHBIA aHOJ, M3-32 BBICOKOW CKOPOCTHM KOKCOBAaHHUS >KHIKOW aHOIHOU
Macchl MOJIy4aeTcss HHM3KOTO KauecTBa (MOPUCT, MEXAHMYECKH HE TPOYEH, HU3Kas
3IEKTPONPOBOJAHOCTH), BBIACISIETCS OOJBIIOE KOJUYECTBO BPEAHBIX JIETYYHX COCIUHEHUM.
Bropuunbslii aHOJ SIBJIIETCIOCHOBHBIM MCTOYHMKOM I€HbI. Pacxon anogHoi maccsl Ha 50-60kr
OoJbIie, 4eM Ha OOKOBOM MO/1BO/Ie. BepXHsisi 4acTh IITHIPS ¢ TOMOIIBIO 32)KMMa KOHTAKTUPYET C
aHoaHOW muHOM. IIITeIpy M3roTaBNMBarOTCS 1yX THUIIOB:

1. CrasbHbI€, TOKPBITHIE METHOW PyOaIiKoi (BepXHSS 4acTh).

2. CocraBHbIe: CTATb-AUTIOMUHUN (BEPXHSIS YaCTh U3 AIFOMUHUA).

Hcnonb30BaHne COCTaBHBIX LITHIPEW MO3BOJSET CHU3UTH MOTEPU DSHEPIUU B HITHIPE,
yIy4dlIaeTcsi MAarHUTHOE TIoJie B aHOJE 3a CYeT MArHUTHOTO pa3pbiBa, OOPa30BAHHOTO
QTFOMUHHMEBOM IITaHro. KolnyecTBO MTHIpEH 3aBUCUT OT MOIIHOCTH JJIeKTposiusepa (64-72
MITYKH), ux pazmepsl: pauHa 2000-2500 m, auametp 180-230 MM KOHYCOM BHUS3.

Jlns ynaBiIMBaHUS M3 - MOJI @HOJA Ta30B HCHOJIb3YeTCs KOJOKOJIbHBIM ra3o0cOOpHUK,
KOTOpPBIM HAaBEIIMBAETCS IO BCEMY MEPUMETPY HIJKHEH 4YacTH aHOJHOIO KOXyXa H
npejcTaBiIsieT coOOil OTHenbHBbIE UYyryHHble cekiuu. [lo yrmam wnM Topunam Ha CeKUUU
YCTaHaBIIMBAIOTCS TOPENKU. B ropenkax mpoucxoauT JOXKUTAaHUE OKCUJA YIIIepoia, CMOJIUCTHIX
COEIMHEHUH, CcoJepKaluXcs B BbLIENstonieMcs rase. [IpoaykTel cropaHus M3 TOpENoK IO
CUCTEME Ta30X0/0B IIOCTYNMalOT Ha O4YMCTKYy. llpu Xopomeil repmeTu3anuu KoJOKoOJa
3 PEKTUBHOCTh €ro padoThl JOCTAaTOYHO BeNUKAa. J[OCTOMHCTBOM ATOH CHCTEMBI SIBISIETCS
HeOONIbIION 00beM Tra30B M BBICOKAs KOHIIGHTPALUMs BPEAHBIX COCJUHEHUH B HEM,
CJIeZIOBAaTEeNIbHO, M 3aTpaThl Ha OYMCTKY HEBEJMKH. Bo m30exaHHe MNOIIUIABICHUS CEKIMH
KOJIOKOJIA ¥ HaJe)KHON repMEeTH3alui MOAKOJIOKOJIBHOTO ITPOCTPAHCTBA PACCTOSHUE OT HUYKHEN
KPOMKH KOJIOKOJIA JIO DJIEKTPOJIUTA AOKHO ObITh He MeHee 10-13cM. YacTeie BMeIaTebCTBa B
paboTy snekTponm3epa (BbUIMBKA MeTallia, 00pab0TKa KOPKU, JIMKBHUIAIINAS aHOAHBIX (P (HEeKTOB
u 1.1.) camxkatoT KIIJI atoro ykpeitus, oH He npesbiiiaet 70%.

Cyl1ecTBEHHBIM HEIOCTATKOM aHOJO0B CBEPXHHUM TOKOIIOJIBOJOM SIBJISIETCS yJIaBJIMBaHUE
ra3oB ¢ MOBEPXHOCTH aHOJA, BBIAECIECHUE KOTOPBIX U JAHHOTO THIIA — camoe BbICOKoe. Jlis
YMEHBIICHHUS 3TUX BHIOPOCOB MPUMEHSIOT HCIIOJIB30BaHHUE «CYXOW» aHOJIHOM MacChl.
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Pucynok 23 - UyryHHble CEKIIMU Ta30CO0PHOrO KOJIOKOIa Pucynok 24 - I'openka.

OmmnHOBKA 3JIEKTPOJIU3EPOB

[locrynatomass Ha 3aBOJl DJIEKTPOIHEPTUs IMEPEMEHHOTO TOKa mpeolOpa3yercs B
MOCTOSIHHBIM TOK Ha KpeMHHueBoW mpeoOpaszoBarenbHor mojacrtannuu (KIIIT) m momaercs Ha
CepuIo 3JIeKTpom3epoB. JOMycTHMas ILIOTHOCT TOKa B ommHOBKe 0,25-0,3A/MM2. Jlns
CHUIKEHHUS TMOTEPh SHEPTUM CTPEMSTCS K CHUKCHHUIO IJIUHBI MOABOJSALIMX IIUH, JJI 3TOTrO
AIIEKTPOJIM3EPHl PACIONAraloT ONMXKe APYr K JPYry U COSAUHSIOT MOCIIEAOBATEIHFHO B CEPHH.
OOBIYHBIC AMEKTPOJIU3EPHI Ha CHITy TOoKa 0 160 KA pacnonarart Topen K Topiy (Ipo10IbHOe
pacnojioxkeHue). bosee MomiHbIe - 10 IPUHLMITY CTOPOHA K CTOpOHE (ronepevyHoe). B nepsom
ciaydae (IpOJOJIbHOE PACIONIOKEHUE) PIEKTPOIU3EPhl B KOPIyCce pacroyiaraioT B aBa psaa. Bo
BTOPOM CITydae B OJIUH PAI.

OmuHOBKa SBISIETCS TOKOMOJBOMSIIKUM 3JEMEHTOM JIIEKTPOJIM3epa, €€ KOHCTPYKIIUS
JOJKHA CIOCOOCTBOBATh PABHOMEPHOMY paCHpeeNIeHUI0 TOKa IO MapaieNIbHbIM 3JIeMEHTaM
BaHHBl (QHOAHBIE M KATOAHBICE OJOKU, INTHIPU, OJIOMCHI W T.J.), OHAJOJDKHA OBITh
TEXHOJIOTUYHOM, HEIOPOTOH, yIOOHOW B JKCIUTyaTallMHM, CBOJUTh K MHUHHUMYMY HETaTHBHOE
BIIMsSHME MarHuUTHBIX Tnojed. CylmiecTByeT JBa BHJA MOJBOJA TOKAa: OJAHOCTOPOHHMM U
JBYXCTOPOHHM.
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Pucynoxk 25 - ITogBoa Toka: a- OJHOCTOPOHHHUI; O —ABYXCTOPOHHUH.
1 — aHOAHBIN CTOSK; 2 — aHOJHAS IIMHA; 3 — aHOM; 4 — KaTOJ: 5 — aHOJHBIN ITHIPH;
6 — KaTOAHBIN CIYCK: 7 — MecTa IIYHTHPOBAHUS dIIEKTpoNu3epa; 8 — KaToIHas IIMHA.
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[Ipu OAHOCTOPOHHEM TOJBOJE TOKAa HAOIIOJAETCS CHUJIbHBIA TEPEKOC MeTajla H3-3a
BO3JCHCTBUS MAarHUTHBIX mMoJie. s KOMIIEHcaluu HTUX BO3JACUCTBUNA MPUMEHSETCA
JIBYXCTOPOHHMH II0JIBOJ TOKA.

OLIMHOBKA BBIIOJHSAETCS W3 aJIOMHUHHEBBIX JHUTBIX IIHH cedyeHueM oT 200x20 no

840x100 MM, 1U1s1 KATOAHBIX CITYCKOB MPUMEHSIOT KaTaHYIO MIUHY MajbIX cedyeHUil. OIIMHOBKY
M3TOTABIMBAIOT M3 anmtoMuHus Mapok AE, A6,A7, mpuMEHSIOTCS aJIOMUHHMEBBIE CIUIABBI C
coaepxkanueM amoMuHus 99,5-99,7%. st mTaHr aHOJOAEpIKaTeNieii- KPEMHUEBBIM CIUIaB C
coaepxaHueM amroMUHUS 98%.

OmMHOBKY MOXHO Ppa3JeUTh HAa aHOAHYI0, KaTOJHY0 U CTosikd. OUIMHOBKA,
pacmoJioKeHHasi o MPOJI0JIbHOM CTOPOHE BaHHBI HAJl aHOJAOM- aHOJIHas OMIMHOBKA. OIIMHOBKA,
pacroioKeHHasi Ha YpOBHE KaTOJIHOTO KOXKyXa, OCYIIECTBIISIET MOJBOJ TOKa K CJEAYIOIIEH
BaHHE- KaTOJlHas ONIMHOBKA. BepTUKanbHO YCTAHOBJICHHBIC IMAKETHl IIWH, COCAMHSIONINE
KAaTOJHYIO OIIMHOBKY OJIHOM BaHHBI C AHOJHOW OIIMHOBKOW JApYrod BaHHBI, Ha3bIBAKOTCS
CTOSIKAMH.

Jlis OTKIIIOYEHHUs JIIEKTPOJM3epa Ha KalUTAIbHBI PEMOHT MPEIyCMOTPEHBI Y3IIbI
YCTaHOBKHM UIYHTHPYIOUIMX YCTpOHCTB. [Ipu ycTaHOBIEHHBIX WIyYHTaX TOK OT KaTOJHOMU
OIIIMHOBKY MPEABIIYIIETO 3JIEKTPOIN3EPa 3aMBIKACTCSl HA KATOHYIO OIIIMHOBKY MOCJIEIYIOLIETO,
MUHYS aHOJIHYIO OIIMHOBKY OTKJIFOYEHHOTO JIEKTPOJIH3Epa.

Pucynok 26 - KatogHas omimHOBKa

OmrHOBKA 3JIEKTPOIIM3Epa TOJKHA OTBEYATh CIICAYIOUINM TPEOOBAHUSIM:

-TepeaBaTh ANEKTPUUSCKUN TOK B IIEMH AJICKTPOIHM3EPOB OJHOM IEKTPOIM3HOMN CepHH;

- UMETh MUHUMAJbHBIC TOTEPU HAINPSDKEHHUS HAa BCEM MPOTSDKEHUH CEPUU U MEXIY
DIIEKTPOJIU3EPAMU;

- o0ecrieynBaTh PaBHOMEPHOE paclpelieieHHe TOKa IO OTICIbHBIM TOKOBEIYIIHM
DIIEMEHTaM JJIEKTPOJIN3EPa;

-rapaHTHPOBAaTh ONTHMAJIbHOE paclpeae/iecHHe MAarHWTHBIX TI0JeH B  paciiiaBe
QITIOMUHUS;

- TapaHTHUPOBATh OBICTPOE BKJIIOUEHHE WIIM OTKJIIOUCHHE BAHHBI M3 IEMH CEPHH ITyTEM
HIYHTUPOBAHUSI.

[TageHue HanPsHKEHMSI B OITMHOBKE:

- B karogHoi- 130-170 mB;

-B agoguoi- 90-110 MmB;

- B o0mIecepuiiHoO(B pacuere Ha ouH d1ekTponusep) —30-50 MB.

OO6mme moTepu B OMIMHOBKE HAa OJIUH AJIEKTpoau3ep coctaBisioT 230-320 mB.
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Harpes ommHoBkH 6Gomee 100°C He cruemyeT omyckaTh, T.K. C TIOBBIIGHAEM
Temneparypsl omuHoBku Ha 10°C  motepu HampsbkeHus BospacTaioT Ha 4%, 3TOT BOIpOC
HauOoJee BayKEH /711 OJJHOITAXHBIX KOPIIYCOB.

MonTaxk.

MoHTaX KaTOAHOIO YCTPOMCTBA SBISAETCS OTBETCTBEHHOW OIEpaluei, OT KadecTBa
IPOBE/ICHUS] KOTOPOW B 3HAUUTENILHOW Mepe 3aBHCHUT CpPOK CiyxObl BaHHblL. Heobxonumo
HOPUHATH MEpbl, 4YTOOBI (PYyTEpOBOYHBIE MaTepuanbl HE TOJBEPIIINCH BO3ACHCTBHIO
atMocgepHoii Biaru. IlocinenoBarenbHOCTh oneparuii P MOHTa)Ke 3aBUCUT OT KOHCTPYKLIUU
KOpITyca ¥ KaTOZHOTIO KOXKyXa.

B onHo3Ta)KHBIX KOpHycax.

[Tpu ucnonb30BaHUM KOXKyXa 0e3 THUINA MPOU3BOAUTCS PEMOHT (yHIAMEHTA WM €ro
BbIOOIiKa ¢ HOBOI 3ayMBKOM. [I0BepXHOCTH (hyH]aMEHTa BBIPAaBHUBAETCS MOJICHINKON IecKa M
maMoTHOM Kpynku. [locne BbIpaBHHMBaHUS (yHIAMEHTa M YCTaHOBKH KOXKyXa, MPOBOAUTCS
KJaaka 1nokoisa. Kiaaka 1okosss MpoBOJUTCS CTPOrO IO NPOEKTHOM AOKYMEHTALMM, IPU 3TOM
nepudepuro 1OKoJI KJIAAyT Ha PacTBOpE, a LEHTPAJbHYIO YacTb — «HACyXxo», HO B IIBHI B
KJIJIKE 3aChIIIal0T MEJIKUH IIaMOTHBIN NOPOIIOK. KiaaKy BEINONHSIOT HE BILIOTHYIO K KOXKYXY, a
¢ HeOOJIBIIUM 33230pPOM (TeMIIePaTyPHBIM IIIBOM).

B aByxX3Ta’KHBIX KOpIyCax.

Ilepen ycTaHOBKOW KaTOJHOTO YCTPOMCTBA HIPOBEPSIOT ONOPHBIE KOHCTPYKLIHMH, Ha
KOTOpBIE YCTAHABIIMBAETCA KOXYX, NpPU HEOOXOIMMOCTH PEMOHTUPYIOT WM 3aMEHSIOT.
@yTepoBOYHBIE PAOOTHI MPOBOASATCS TAK)KE KaK M B KOXKyXax 0e3 JHHUIIA.

Ilocne 3aBepuieHMs KIaJKH LOKOJS HAa HErO0 HAHOCUTCS 3AlLUTHBIA CIOW, B KadyecTBE
KOTOpPOI0 HCIOJIB3YETCsl MOAYIIKAa M3 IOAOBOM Macchl WIM TIJIMHO3€Ma, I 3allUThl OT
IPOHUKHOBEHUS PacIulaBa B TEIIOU30JSILMOHHYIO (yTepoBKYy. [I0BEpXHOCTh MOAYIIKH CTPOrO
ropusoHTanbHa. Ha moaymky ycTaHaBiaMBarOTCs MOJOBBIE CEKIIMU C MPUBAPEHHBIMU K OJIFOMCY
rMOKMMHU  aJIFOMUHHEBBIMHM cllyckamu. llocie ycTaHOBKM MOJOBBIX CEKUMH Ha MHOIYHIIKY,
MPOU3BOJIUTCS TIATEJIbHAS PHUXTOBKA, A1 00ECHedYeHHs OJMHAKOBOI'O PACCTOSHUS MEXIY
osokamu (40MMm). 3azenky 3a30pa MKy OJIFOMCaMU U OKHAMHU KOKyXa ITPOU3BOAST PACTBOPOM
acOecTa Ha JKUJIKOM CTEKJIe. 3aTeM BBIKJIAJAbIBAIOT OPOBKY (KUPIHMYHAS CTEHKA MEXKIY KOXKYXOM
Y KaTOJHBIMH OJIOKaMM) Ha KOTOPYIO onupaercst 0opToBasi GyTepoBKa.

Ilepen ycraHOBKOH OOpPTOBOM (YTEpOBKM IMOBEPXHOCTh OJOKa OYMIIAeTCs, a Ha
MOBEPXHOCTH OOPTOBBIX IUIUT OOpPAILIEHHBIX K MepUepuitHOMY IIBY JIelaeTcsl Haceuka, s
yIAy4IIeHUs] KOHTaKTa ¢ MoJ0BOI Maccoil. bioku Mexny co0oi CKperuIstoTes Mo10BOH Maccoi,
KOTOpasi HaOMBaeTcs B MOJIYKPYTJIble 3aMKOBbIE Ma3bl Ha OOKOBBIX I'paHsAX OJioKa. 3a30p MEXAY
0Ji0KkaMu J10JKeH ObITh He Oosee 1MM. BOIM3M yriioB ycTaHaBIUBAIOTCS «3aMKOBBIE» CEKIIMH,
JUISL paCKJIMHUBAHUS CeKIUH. Mexay OJIOKOM M KOXKYXOM IMPOCHINMAETCS WM YCTaHaBIUBAETCS
TEIUIOM30JISIIMOHHBIA MaTepuan, TonmuHol 25-50mM. Hax BepxHeil yacThio 6510Ka U ¢uiaHLeM
KOXKyXa Jenaercsi Habolka MaccChl.

Ha0oiikn Mexk0104HBIX IIBOB M Nepu(epHiiHbIX IBOB.

OTO camas OTBETCTBEHHAas omepanus B MoHTaxe. Haboiika MpoM3BOAWTCS MOJOBOM
Maccoil, KoTopas MoJipa3ieNnsercs Ha ropsye- HAOUBHYIO U XOJIOAHO- HAOUBHYIO.

[locne BBINOMHEHHS MOHTAXHBIX pabOT € KAaTOMHBIM KOXYXOM, YCTaHaBIMBAETCS
OTIOpHasl CTOIKa, Ha YCTAHOBJICHHYIO CTOMKY MOHTHPYETCS COOpaHHbBIN aHOJHBIN y3ell.
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Iopsiok BbINOJIHEHHUS PA0OTHI

1.03HaKOMUTBCS € TEOPETUUECKON YaCThIO JAHHOIO METOINYECKOTO YKa3aHMUsL.

2.03HaKOMHUTBCS C TEOPETHUECKOW YaCThIO0 MYJIBTUMEAMHHOTO MOCOOUS, MPOCMOTPEB
pa3ziell B IPaKTUUECKON 4acTu TPEHaXepa.

3.IIpoBecTy MpaKTUYECKUI MOHTAX AJIEKTPOJIU3Epa Ha TPEHAKEPE.

4.0TBEeTUTh HA KOHTPOJIbHBIE BOMPOCHL.

KoHTpoJibHBbIE BONIPOCHI

1. [lepeyncnutb OCHOBHBIE 3JIEMEHTHI KaTOJIHOTO Y3J1a.

2. [lepeuncnuth pa3HOBUAHOCTH KOKYXOB, HCIIOJIb3yEMbIX B ITPOU3BOJICTBE.

3. Kakyio ponb BBHINONHAET OTHEYyNmopHas (yTepoBKa M M3 CKOJIBKM 4YacTeid OHa
COCTOMT?

4. Yrto co0boii pecTaBiIseT MoA0Bast CeKIHs?

5. Kakue BblITyCKarOTCs I0/10BbIE OJIOKU?

6. TpeboBanus kK 60pTOBOI PyTepoBKeE.

7. Ponb orHEYNmOpHOHN U TETIOU30JISIIMOHHON (yTEPOBKH, W3 KAKUX YACTEH OHA COCTOMT.

8. llepeuncnuTe M3 4ero COCTOUT aHOAHBIM y3en anektposnnzepa ¢ COA BepxHUM
TOKOTIOJIBOJIOM.

9. CriocoObl pacrooKeHUsI U COEIMHEHUS JJIEKTPOJIU3EPOB B KOPIyCax.

10. TpeGoBaHuUsI K OIIMHOBKE, U3 KAKUX YaCTEH OHA COCTOMT.

11. Cioco6sI OABOIA TOKA K IIEKTPOIH3EPY.

12. [lepedncauTh TUIIBI JIEKTPOITU3EPOB.

13. Yto onpenensier TUM dJeKTposinzepa’?

14. TpeGoBaHUS K TIOJIOBBIM CEKIIHUSIM.

15. IlepeuncnuTh MecTa yCTAaHOBKHU M30Js1LUU Ha 3nekTpoausepe ¢ BT COA.

16. KoHCTpyKIMU yriaepoHOW (yTEepOBKHU MOAMHBI.

PekomeHayemasa nurtepartypa :
1. Meramnyprus amomuaus / FO. B. Bopucornedckuii [u ap.]. — 2-e u3a. -HoBocubupcek: Hayka,

Cubupckas uznarensckas pupma PAH, 2000. — 438 c.
2. Sluko, O. S. TIpow3BOACTBO amIOMUHUA: TOcoOMe M MacTepoB M pabodux IIEeXOB

AJIEKTPOJIN3a AMIOMUHUEBBIX 3aBoJI0B / 3. Sl. Snuko. — CII6.: U3a-Bo CII6. yH-Ta, 2007. — 304 c.
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IIpakTuyeckas padora Ne 7

Tema: O0Oxur, Mmyck, MOCIENyCKOBOM nepuoa 3ekTposin3épos ¢ COA.

Heab: OcBouTh MOPSIIOK BBHINOJIHEHUS ONEpalUil 10 NMPOBEACHUIO 00XuUra, Imycka U
MOCJICTIyCKOBOTO  MEPHOAA DIIEKTPOIM3EPOB € BEPXHUM TOKONOJBOJOM M  Haumboiee
1es1ecoo0pa3HyIo OpraHu3aIuio Tpya.

Teopurnyeckas 4acTh

I'azonazmMeHHBbIH 00:KUT YCTAHOBKAMM KOHCTPYKIuM 3aBoaallKO

OO0HUT NOMHBI IPOU3BOANUTCS CIIELUATIBHON YCTAaHOBKOW C rOPEIKaMH, BbIIOJIHEHHBIMU
u3 4-x OJIOKOB, KOTOpBIE OJHOBPEMEHHO CIIy>KaT YKPbITHEM BaHHbl Ha IEpPUOJA OOXKura.
KonnuecTBo ropenok Ha ra30BOM YCTaHOBKE 3aBUCUT OT MOILHOCTH 3J1eKTposin3€poB (12 -16 u
Oosee mTYyK).

Anon nonHuMaetcs Ha BbicoTy 500-550 MM OT MOJUHBI.

Ha ounieHHyo u npoayTyr HOJUHY 3arpykaetrcs (pTOpucCTbIil KajablMi B KOJIUYECTBE
600- 800 kr, KOTOPBIH IEPEBIHHBIM CKPEOKOM PaBHOMEPHO PACIIPEACISETCS 1O BCEH IUIOMAIH
noauHbl. [ mpeaoTBpalleHus BIrOpaHus OOpTOBBIX OJOKOB M MOJOMBKM MOJ, OOPTIIMCTHI
6opToBast (yTepoBKa M30JIMPYETCsl MyTEM HAHECEHUs Ha He€ Clos alroMoXpoMoc(aTHol cmecu
WM YKPBITUEM acOOTKaHBIO.

VYcranaBnuBaeTcs ClIelMaibHas Tra3oBas yCTaHOBKA. 3a30pbl  MEXKIY AaHOZOM,
ra30cOOpHBIM KOJOKOJIOM M MaHENIIMU YKPBITHS, a TaKkKe OOPTOBOM IJIOIIAAKON 3aJeJIbIBAIOTCS
acOecToM. 3aTeM MPOU3BOAUTCS MOHTAXK Ta30BBIX M BO3IYIIHBIX KOMMYHHKAIMH yCTaHOBKH, a
TaKK€ BEHTWISATOPOB [UIsl MMOJAa4YM BO3Jayxa K ropenkam. Ilepen MOHTaXoM yCTaHOBKHU
poBEPsETCs COCTOSIHUE (PYTEPOBKU MaHENIeH YKpPbITHSL.

OO6xur nMpousBoOAUTCS MO 0coboMy rpaduKy, Iie yKa3bIBaeTCsl BpeMs C Hayalla 00XMHra,
TEMIIEPATypa ra30IJIaMEHHON CPeJibl, KOJTMUECTBO U HOMEPA BKIIOUEHHBIX TOPENIOK.

JUis KOHTpOJIE TEeMIEpaTypbl Ta30MJaMEHHOW Cpeabl HCHOJB3YIOTCS CaMOMMILIYIINE
npubops! Tuna KCII-2, KCII-3, k koTopeIM nogkiouaeTcs XA tepmonapa.

B cnydae HEoOXOAMMOCTH MPOW3BOAUTCS PEryJupOBKa IOJayM Tra3a U BO3/AyXa,
OTKJIFOYAIOTCS WM MOAKIIIOYAIOTCA COOTBETCTBYIOIME ropenku. He nomyckaercs dype3MepHbIn
MOJIOTPEB OTIENIBbHBIX YYAaCTKOB MOJIUHBI B 30HE (Qakena ropesnok. daxenbl BCeX TOPENOK
JIOJIKHBI TOPETH PAaBHOMEPHO.

B Teuenne o0kura BeAeTCs 3amUCh B CHEIUMAIBHOM KypHaJle, B KOTOPOM YKa3bIBaeTCs
Hayalo OOKMIa, OKOHYaHHE OOKUra, BpeMs BKJIIOUEHHUS TOpENIOK, HOMepa pabdoTarolmMx
rOpeIoK, TemMrepaTypa ra3oriaMeHHON Cpebl.

I'paduk oOxura NIMTENFHOCTBIO 72 yaca npuBeAEH HIKe (Tadi.1).
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Taoauna 1

Kounuects
Temmneparypa
ra3onjaMeHHOM Honyer 0 N Homepa Homepa
Yacel ¢ 0 nMoe BKJIIOYEHH . .
HauaLa cpensl, C oTKIOH | BIX rOpeoK BKJIIOYEHHBIX BKJIIOYEHHBIX
ofsKura enme |12 3 ropesioK st ropesioK AJs
1-2 3 0 1-2 cepun 3 cepuu
cepun cepum ¢ CepH | cepHt
" u
1 2 3 4 5 6 7 8
1,3,5,7,8,9,10,
1 160 170 +10 6 10 1,3,5,8,10,12 12.14.16
1,2,4,6,8,9,11,
2 210 290 2,4,6,7911 13,15,16
1,3,5,7,8,9,10,
3 270 390 1,3,5,8,10,12 12.14.16
1,2,4,6,8,9,11,
4 320 440 2,4,6,7,9,11 13.15.16
1,3,5,6,7,8, 1,2,3,5,7,8,9,10,
> 310 460 8 12 10,12 12,14,15,16
6 380 500 - - - -
7 390 540
8 400 560
9 410 580
10 420 590
11 430 595
12 440 600
13 450 600
14 460 605
15 470 605
16 480 610
17 490 610
18 500 615
19 510 615
20 520 620
21 530 620
22 540 625
23 550 625
24 560 630
25 570 635
26 575 640
27 580 645
28 585 650
29 590 655
30 595 660
31 610 700 [+20;-20 |10 14 1,2,3,5,6,7, 1,2,3,5,6,7,8,9,10
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8,10,11,12

,11,12,14,15,16

1,2,4,5,6,7,8, 1,2,3,4,6,7,8,9,10
32 620 725 911,12 ,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
a1 750 860 [+30:-30 | 12 16 Bxmrodenst Bxkmiouensr  Bce

BCE TOPEIKU TOpEJKU
42 780 880
43 800 900
44 820 920
45 840 940
46 860 950
47 880 960
48 900 970
49 910 980
50 920 980
51 925 990
52 930 990
53 935 995
54 940 995
55 940 1000
56 945 1000
57 950 1000
58 955 1000
59 960 1000
60 965 1000
61 970 1000
62 975 1000
63 980 1000
64 985 1000
65 990 1000
66 990 1000
67 990 1000
68 990 1000
69 990 1000
70 990 1000
71 990 1000
72 990 1000
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HyCK 3HeKTp0.J'II/I3ép0B IMOCJ€ KANMMTAJIBHOI'0O PEMOHTA U Ira3onJasMeHHOI 0 00:xHra

[Tyck snexTponu3épa HEOOXOAMMO MPOU3BOAMTH CPa3y IOCIE OKOHYAHHS OOXKUTa, HE
JOTyCKasi TepepbiBa, MPU ATOM BpEeMsS MEXIy OTKIIOYEHHEM TOpeioK U MOAKIIOYEHHEM
ANEKTPOJIN3EPa B AIEKTPUUECKYIO LIEIb HE JJOJDKHO MpeBbIIaTh 1 yaca.

[Ipn pgocTmkeHHM KOHEYHBIX TeMmIlepaTyp HarpeBa mo rpaduky oO0Kura JOIyCKaeTcs
CHI)KEHHE ITPOJOJKUTEILHOCTH 00XUra, HO He OoJiee ueM Ha 3 yaca.

Lenbto mycka sBISETCS MOAKIIOUEHHUE AIEKTPONIN3EPaA B SJIEKTPUUECKYIO 1IETb, CO3/JaHHe
YCIIOBUH JJIs1 Hayaja Ipolecca 3JIeKTPOoIIn3a.

B kauecTBe myCKOBBIX MaTe€pHaiOB MPUMEHSIOTCS:

kpuosutT texHudeckuit I'OCT 10561-80; cona xanbuuHupoBaHHas TexHuueckas ['OCT
5100-85 mepBoro copra; ¢ropucthiii HaTpuii TexHuyeckud TY 113-08-586-86 mepBoro copra;
kpuoiut ¢rotarmoHHoit mapku B®K u perenepanmonnsiii mapku BPK, TY 2157-99-021-98;
KYCKOBOM OOOPOTHBIM 3JEKTPOJIUT; KOHIEHTPAT MJIABUKOBOIO Imara (QTOPUCTBINA KalbIMiA)
mapku @DISA I'OCT 29219-91.

Pacxon ceipps Ha MyCK SJEKTPOIM3EPOB JIOMKEH COOTBETCTBOBATH YTBEPXKIEHHBIM
HOpMaM.

HannaBnenue snekTpoiuTa A MYCKOBBIX JJIEKTPOIU3EPOB IMPOU3BOIUTCS B BaHHAX-
MaTKax 3a CY€T CBIPbs, IPEIHA3HAYECHHOrO Ui ITycKa. BaHHaMHM-MaTKamMu Ha3HAYAIOTCS
ANEKTPONU3EPDI, HE HMMEIOIIME pa3pylIeHui (QyTepoBKH. 3ampelmiaeTcsi Ha3HayaThb BaHHAMM-
MaTKaMH 3JIEKTPOIH3EPBI CO CPOKOM CITYKOBI 10 3-X Mec. DJIEKTPOJIHT IS ITyCKa TOTOBHUTCS B
koiudectBe 20-22 ToHHBI (10-12 koBmiew) st 1 u 2 cepuii, 24-28 touH (12-14koBmiei) mis 3
cepuu. [l HaruIaBIeHUS 3JEKTPOJIUTA HA BAHHBI-MATKH 3arpy’KaeTcsi CBEXKUM KpUOJIUT, 000pOT,
MYyIIOHKA, (JIOTAMOHHBIN KPUOIUT, MPU 3TOM MOAHUMaeTcs Hampstkenue 10 4,5 - 4,7B. Ilpu
BBIOOpE CBHIPbSI IS HAIUIABICHHUS DJICKTPOJIUTA YUYUTHIBACTCS KPHUOJHMTOBOE OTHOIICHUE
AJIEKTPOJIMTA TaHHOTO 3ekTponusépa. [lepuonuyeckn nmpoOUBaeTCsi KOpKa IEKTPONIUTA IO TEX
1op, IMOKa HE MPOIUIABUTCS BCE ChIPhE. M3 KakIoil BaHHBI-MATKH TPH ITYCKE OTOMpPAETCs
AIIEKTPONIUT B KonudecTBe 1- 1,2 TOHHHI (T.€. OJIMH KOBIII C IBYX BaHH). DIEKTPOJIUT Ha BaHHAX-
MaTKax TOTOBUTCS B TeueHUe He 0oiiee 3-X CMEH.

[Tocne meMoHTa)ka Ta30BBIX TOPENOK aHON omyckaercs Ha 10-15 cM 10 mOAMHEL
JleMOHTaX Ta30BOH YCTAaHOBKH HAYMHACTCS, KOTJAa KOBIIH C JJCKTPOIMTOM HAXOIATCS Y
anektponusépa. He mpoxumasch  omyckaHusi aHoJa B HIDKHEE IMIOJIOKEHHE, Ha MOAUHY
aNeKTposin3épa 3aluBaeTcs 3JeKTponauT. [IpenBapuTenbHO B MecTax 3ajlMBKM Ha TOJUHY
AIIEKTPONIN3EPA 3arpy’KaeTcsi KyCKOBOH OOOPOTHBIN 3IEKTPOIUT. 3aTUBKA AJIEKTPOJIUTA JTOJDKHA
POU3BOIUTHCS B TeueHne 30 - 45 MUHYT ABYMS KOBIIAMH ¢ MHHHUMAJIBLHBIMH TPOMEXKYTKAMHU
BpEMEHH. 3alIMBKa 3JIEKTPOIUTA OJHUM KOBIIIOM JIOMYCKAETCS B UCKITFOUUTEIbHBIX CIydasX.

[Tocne 3anuBKM HEOOXOIUMOTO KOJIMYECTBA AIEKTPOINUTA (AHOJ JTOJIKEH UMETh KOHTAKT
C DJIEKTPOJIMTOM BCEH TUIOIIAIBI0) SJEKTPOIU3EP HEMEIJICHHO MOIKIIYAETCS K dIEKTPUUECKOM
nenn. [Ipu mycke anekTponm3épa 04eHb BaYKHO MAaKCHMAaIbHO COKPATUTh BPEMS MEXK/y HadaIoM
3aJTMBKH JIEKTPOIUTA U TOJKITIOYECHHEM JJIEKTPOIHU3EPA B LS.

[TonxmroueHue MeKTPoIN3EPOB C UCTIOIB30BAHUEM TUIABKUX BCTABOK MPOU3BOJUTCS MPU
MOJTHOM TOKOBOM Harpyske. [Ipu mycke 6e3 mpuMeHeHHsI TUIaBKOW BCTaBKU HArpy3ka CHUMAeTCs
MOJIHOCTBhIO, 00 3ToM HeoOxonumo 3apaHee mpenynpeauts KIIII. Cusarue Harpy3ku
MPOU3BOIUTCS TPU MOJIHOM KacaHUM aHOJa C 3ATHTHIM DJIEKTPOIUTOM IO BCEMY MEPUMETPY U
pacIIyHTUPOBAaHUM JABYX Y3JIOB, MOCJE YEro MPOU3BOJAUTCS PACHIYHTUPOBAHHUE OCTAaBIIMXCS
y310B. [logpém Harpy3ku mpousBoAUTCS cHadana 10 90 kA, a 3aTeM MONHOCTBIO uepe3 1 — 3
MUHYTBI, OPUEHTUPYAICh 10 HAYaIbHOMY HAIPSHKCHHIO dJIeKTponm3Epa. [IpoaoKuTeIbHOCTh
HAXO0XJICHUS cepur 0e3 Harpy3Ku HE JIOJDKHA MPEBHIMATh 5 — 7 MUHYT.

[Tyck snexkTponu3&époB MPOU3BOAUTCS O€3 MyCKOBOW BCHBIMKH. Cpa3y Mmocie 3aluBKH
BCEro 2JICKTPOJIMTA HAa MYCKOBOM JIIEKTpONn3Epe ycraHaBnuBaeTcs Hampsibkenue 9,0 — 10,0 B,
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MOBEPXHOCTh pacIulaBa MPUKPBIBACTCS CJIOEM TJIMHO3EMA 3 — 5 cM. AHOJ JTOJDKEH PaBHOMEPHO
pabotathb MO BceMy IMepuMerpy. BakHO B 93TOT HayanbHBIH TMEpUOJ HE JONMYCTUTh
NEPEOXJIAXKIECHUS AIEKTPOJIUTA.

ITocne pazorpeBa snekrposmra a0 960 — 980°C mpoOuBaeTcs KOpKa 3JIEKTPOJIUTA
KPYroM, OIUIECKHMBAeTCs OOKOBasi MOBEPXHOCTh aHOAA M BEPXHsISI 4acTh OOKOBOW (hyTEpOBKH,
MIPOMBIBAETCS aHOJ PEUKOW, HAYMHAETCS OT/Haya B JJIEKTPOJIU3EP KAIbLIMHUPOBAHHOW COJIBI.
OnHOBpeMEHHO BENETCS IJIABHOE CHM)KEHUE HAIPSDKEHHS, KOTOPOE K KOHIY CYTOK JHS ITyCKa
noBoautcs 10 7.5 — 8,0 B. K aToMmy MoMeHTY miaxTa 3J1eKTpoiau3épa J0KHA ObITh TTOJTHOM.

Kanbuunuposannas coga nmo 'OCT 5100-85 3arpyskaercst B 3JIEKTPOIU3EP C IIENIbIO
KOPPEKTUPOBKU COCTaBa 3JEKTpoiuTa. lcronb3oBaHue COAbl MO IPYroMy HOPMATHUBHOMY
JOKYMEHTY He jponyckaercs. [lo pemieHnio 3aM. HadajgbHUKAa Ii€Xa IO IPOU3BOACTBY
paszpelraeTcsi UCIoJIb30BaTh (HTOPUCTHIM HaTpuil BMecTOo coibl. Cona oTAaércs paBHOMEPHO B
TE€YEeHHUE JHs MycKa M 1-i cMeHbI ciaeayoumx cyTok B konuuectBe 1300 xr mus 1 — 2 cepuii u
1600 kr mnma 3-i1 cepum. [lanee KOpPpEKTHUPOBKAa BEIETCS MCXOJS W3 PE3yJbTaTOB aHAIM3a
AJIEKTPOJIUTA C MOJJICPKAHUEM KPHOJIUTOBOTO OTHOILIEHHUS B mpexaenax 2,5 — 2,7 B nepsoie 15
CYTOK TOCIIe TTyCKa.

HenocpencTBeHHO mocie MOAKIIOYEHUS 3NIEKTposin3€pa B I€Mb, KalbLIMHUPOBAHHAS
CoJlamporpeBaeTcs, He JIOMyCcKas MoMaJaHus HemporpeToi cosl B pacmias. [locne noctukenus
pacmiaBoM TpeOyeMol TeMmmepaTrypbl M TIpOrpeBa COIbI IMPOU3BOAMTCS €€ OTaada Ha
MOBEPXHOCTh JJIEKTPOJIUTa TOHKMM CJIOEM 10 BCEH IOBEPXHOCTH C COOJIIOJIGHUEM Mep
Oe3omacHocTu. PazoBas 3arpyska conpl He noibkHa mnpesblmiath 100 — 150 kr. Crenyromas
MopLUsl COMbI OTAAETCSA MOCe MpOoIUIaBlieHus npeasiayieii. [Ipu mepepsiBax B oTHade COJMAbI
MOBEPXHOCTh 3JIEKTPOJIUTA MPUKPHIBAETCSI CBEKUM KPHUOJIUTOM WIM HEOOJIBIIUM KOJIUYECTBOM
rHo3éMa. HeoOxoaumMo uMeTh B BUAY, YTO NMpHU B3aumozeicTBuu Kaxabix 100 kr comabl ¢
AIIEKTPOJIUTOM O0paszyercss mopsaka 32 Kr TIIMHO3EMA, MOATOMY HENOIyCTUMa OTJada ero
U3IUIIHETO KOJIMYECTBa.

B nponecce meperiaBku coibl CUCTEMaTHYECKH IPOU3BOJATCS 3aMephbl TEMIIEpaTyphbl
pacriaBa, KOTopast I0JKHA HaXOAUTHCA 10 3aJTUBKU MeTaia B npeaenax 960 — 985°C. B ciydae
OTKJIOHEHHUSI TemIepaTypsl OT Trpaduka B OOJBUIYI0O CTOPOHY NPOU3BOJUTCS OTJIMBKA
ANIEKTPOJIUTA W NeperuiaBka oboporta. He nomyckaercs mnepeoxiaxkieHue. Bo3HUKHOBEHHE
aHOJIHOTO 3(pdeKTa 10 3aIMBKU MeTaJlla SBJIIETCS HApyIIEHUEM PErJIaMeHTa IMycKa.

HpOBeneHne MOCJIEMMYCKOBOI'0O Iepuojia Ha 3HeKTp0J’II/I3éan, MYIICHHBIX IOCJI€
KalluTAJbHOI0 pEMOHTA U Ira3onJaasMeHHOI o 00KMra.

B nmnocnenmyckoBoil 1NEpHOA COCTOSIHME DJIIEKTPOJIU3E€pa M €ro TEXHOJIOTMYECKHe
napaMeTpbl JOJKHBI OBbITh MIPUBEIEHBI K MapamerpaM TeXHOJOrM4eCKOW MHCTPYKLHU T10
pou3Bo/ICcTBY nepsuuHoro amomunus (TU 48-0107-01-01).

OcHoBHasl 3ajaya MOCJEMYCKOBOTO Mepuoja — JOCTH)KEHHE HKCIUTyaTallMOHHBIX
TEMIIEPATYpP BCEMU KOHCTPYKTHMBHBIMM Y3JaMH KaTOAHOI'O YCTPOWCTBA AJIEKTPOJIM3Epa MpHU
HAaUMEHbBIIEM pa3pylIalolleM BIMSHUM paciylaBa Ha (PyTepoBKY MHOJUHBI U MHHHUMAJIbHBIX
3aTpaTax TPyAa, JIEKTPOIHEPTUH, CHIPBSI.

1-e cyTKH moCIenycKOBOro nepuoja (CyTKH, CIAeIYIONIHe 3a THEM MyCcKa).

B 1-i1 cmeHe nepemaBiseTcss coja, IJIABHO CHIDKaeTcss HanpspbkeHue no 7,0 B. Ecnwu
NEePeraBKoN CoJbl, MPOOMBKOM KOPKHM M CHIDKEHUEM HAINpsOKEHHs He YyHa€Tcs yAepx aTb
Temneparypy B uHTepBaie 970 — 985°C, mo cormacoBaHmio ¢ 3aM. HayalbHUKA I€Xa MO
MIPOM3BOJICTBY JIOMycKaeTcs 3anuBka Mmetamia (4 — 6 TouH). [locie 3amuBku Meramia
HanpspKeHUe CHIKaercs 1o 6,5 B.

Bo 2-i1 cmene (yepe3 18 wacoB mociie mycka) HanmpspkeHue cHibkaetcs 10 6,0 B 3anuBkoit
meTtasuia (4 — 6) TOHH B 3aBUCUMOCTH OT T€MIIepaTypbl 3JIEKTPOIIHUTA.
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B 3-ii cmeHe HanpskeHue cHukaerces 1o 5,5 B.

2-¢ CYTKH MOCJIENYCKOBOTO NEPUOJA.

Hanpspkenne noanepxkubaercs Ha ypoBHe 5,2 — 5,5 B. IIpogomkaercs 3al1MBKa XKUAKOTO
Metayula. TemmepaTypa 3JIEKTPOJIMTa M YPOBEHb 3€pKajla MeTalja IOAJNEpKHUBAIOTCA B
COOTBETCTBUHU C 3a/IaHHBIM PETJIAMEHTOM.

B Teuenue mycka v nepBbIX ABYX CYTOK ITOCIEITyCKOBOI'O IEpPHOAA CUCTEMaTHYECKH (He
pexxe 1 pasa B yac) 3amepsieTcsl TeMIieparypa 3JeKTpOoIuTa, KOHTPOIUpyeTcs padoTa aHoJa IO
BCEMY NepuUMeTpy. B ciyuae oTKIIOHEHUs TeMIiepaTypsl oT rpaduka B OOJIbIIYIO CTOPOHY (BbILLIE
985°C) mpon3BOAMTCS OTIAMBKA IEKTPOJIUTA 1 HEperIaBka 060poTa.

IIpy CHWXKEHMM HaNpsDKEHUS [O BEJIWYMHBI, KOTJa BO3MOXHO aBTOMAaTHYECKOe
peryiaupoBanue, uekTpoin3Eép noakiovaercss Ha ynpasienne ACTYII TPOJUIb. Crapuumit
MacTep Koplyca BbIOMpaeT YCTaBKy (B IpeAenax, 3aJlaHHbIX Ipa(uKoM), HCXOAsd U3 3aMEpOB
TEMIIEpPaTypbl AJIEKTPOJIUTA, COCTOSHUS YPOBHS JIEKTPOJIMTA, YaCTOTHI aHOJAHBIX 3(PPEeKTOB 3a
MpeABIAYIINEe CYTKH, aHaIu3a rpadukoB HanpspkeHus Ha MoHuTope ACYTIL.

Mertain 3anuBaeTcs yepes Kaxaple 6 — 10 yacoB nocie nepBoil 3aauBKU 10 JOCTHXKEHUS
3aJ]JaHHBIX YpOBHEW Merama. B ciydyae OTKIOHEHHMH TEXHOJIOTMYECKOTO XOJa ITyCKOBOI'O
aNIeKTposin3€épa OT 3aJaHHBIX IAPAMETPOB II0 COTJACOBAHMIO C 3aM. HayaJbHHMKA li€Xa IO
IPOM3BOJICTBY WJIM CTAapIIMM HPOM3BOJCTBEHHBIM MAacTEpOM lieXa JONYyCKaeTcs IeperaBKa
TBEPAOro MeTajlja, pU 3TOM OTJadya TBEPAOrO MeTajljia MPOU3BOAUTCS TOJIBKO IOCIIE 3aJIUBKU
xuzakoro. Pa3oBas ornada TBEpAOro MeTaiuia He AoJDkHA npeBbimatk 1500 Kr B cMeHy, HO He
6onee 750 kr 3a kax/ple 4 yaca.

TexHonmOrMyecknii MepcoHan KOHTPOJIMPYET MPaBHIBHOCTh CHMXKEHHS pabouero
HanpspkeHus, Temnepatypsl 1 MIIP no Bu3yanbHBIM NpU3HAaKaM (PaBHOMEPHOCTb U KaueCTBO
paboThl aHOJ1a, OTCYTCTBUE «IUIBIBYHOBY 3JIEKTPOJIMTA, HATMYUE «OTHENH» roay0oro oTTeHka), o
rpadpukaM HamNpsOHKCHHWS HAa MOHMTOpAX CTaplmiMX MacTepoB M CHCTEMAaTHYECKOTO
UHCTPYMEHTAJIBHOIO 3amepa TemIieparypsl. IIpou3BoauTcs cucteMaTudyeckKuil Cb&M YroiabHON
IIeHbl, MPOJUpaHuEe MOJOWIBHI aHoja. KpurepuemM HOPMaJbHOIO TEXHOJIOTMYECKOTO pexuma
JIOJDKHO OBITh BO3HMKHOBEHHE Ha 2 — 3-U CYTKH IOCIIE MyCcKa KayeCTBEHHOI0 aHOHOr o 3(dexra
(ne Huxe 25 B), perynsapHbie aHOAHbIE 3()PEKTH HA MPOTSKEHUHU BCETO MyCKOBOTO MEPHOJA C
4acTOTOU He Oosiee 5-TH B CYTKH.

VYpOBeHb 3JEKTPOJIUTA HA TyCKOBOM 3JIEKTPOJIU3EPE MOoAJepKUBaeTcs B npeaenax 18-
20 cM meperulaBKOH BTOPUYHOIO (CMEIIAHHOI0), CBEXEro M OOOPOTHOIO KpPUOJUTA.
KpuonuToBoe OTHOILIEHHE AJIEKTPOJIMTA B MEepBble 15 nHEH BbIAEpXKUBaeTCs B mpeaenax 2,5 —
2,7, nanee 5o 2-x mecsues 2,4 — 2,6 u 3aTeM 10 6-Tu Mecs1eB co AHs nmycka 2,3 — 2,5. Tlocne 6-
TH MecsieB cormtacHo THU mo mpousBoactBy mepudnoro amromuuus (T 48-0107-01-01).
Conepxxanune CaF2 B mepBblif Mecsl nocie mycka 6-8%, B TeyeHHe 2-ro Mecsla NPUBOIUTCS K
ypoBHI0O TU 1o npous3BoACTBY MEPBUYHOIO alOMUHHSA. ONTUMaIbHBII COCTAaB 3JIEKTPOJIUTA
co3zaéres oThaueil COOTBETCTBYIOILETO ChIPbs, UCXOJS U3 aHAJTU30B Ja0opaTopuu M 3aMepoB
CTETICHU TIepPerpeBa dIEKTPOIINTA, KOTOPBIN TOJKEH OBITh B mpenenax 10 — 25°C.

dopmMupoBaHUe HACTBUIEH JIOJKHO OBITh 3aKOHUEHO uepe3 45 CyTOK Mociie myckKa.

HeoOxonuMmelii  ypoBeHb MeTaiia OOECHEeUnMBAETCs CBOEBPEMEHHOM 3aJMBKON W
MOCJIEIYIOLIEN €TOBBIITUBKOM.

B myckoBbIX 3mekTponu3épax 3anperiaercs neperniaBka HeBECOBbIX OTXO0JI0B JIUTEHHOIO
OTJeNeHHsl, OOOPOTHOTO CBIPbS («KO3JBI», «IIYIIOHKAa») C KamUTaJbHO PEMOHTHUPYEMBIX
BIEKTPOIUZEPOB.

ITyckoBoli 251eKTposIN3€Ep AOHKEH BBIMTH HA BblAAUy MeTaula Mapku A6 He N03JHee, YeM
yepe3 30 cyTok moce mycka.

KoHTpoib TEXHONIOTMYECKMX TapaMETpoOB IyCKa U  IOCJIENYCKOBOIO IEpUOAA
OCYIIECTBIISIETCS B COOTBETCTBUH C YTBEPKIEHHON CXEMOUM KOHTPOJIS.
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I'padux HanpsoKeHHs, TEMIEpaTypbl JIEKTPOJIMTAa M YPOBHS MeETajlla Ha IYCKOBBIX
AJIEKTPONIN3EPAX MPUBEAEH B TA0I.2:

Tabnuua 2
Cytkn Cmenbl Hanpsixenue, B Temmneparypa Yposenn
3J1eKTpoauTa,’C MeTajLlIa, cM
JleHb 2 9,0-10,0
ycKa 3 7,5 — 8,0(k KOHITY CMEHBI) 960 - 985
1 6,5 — 7,0(k KOHITY CMEHBI) 960 - 985
1 2 5,8 — 6,3(K KOHITY CMEHBI) 960 — 985 5-10
3 55-58 960 — 985 10-15
2 52-55 960 — 980 10-25
3 5,1-5,3 960 — 980 20-30
4 4,8-5,2 960 — 980 25-35
5 4,6-5,0 955 -980 30-40
6 46-49 955 -980 30-40
7 45-49 955 -980 35-40
8 45-4.8 955 -980 35-40
9 45-4.8 955 -980 35-40
10 45-48 955 - 980 35-40
11 45-477 955 -980 3742
12 45-477 955 -980 3742
13 4547 955 -980 37-42
14 4,4 —-4.6 955 -980 37 -42
15 4446 955 -980 3742
16 -30 43-45 950 — 975 40 - 45

ITopsinok BeINOJIHEHHS PA0OTHI

1. O3makomwuTcs ¢ TeOpeTquCKOﬁ YaCTbO JAHHOT'O METOJUYCCKOTO YKa3aHU.

2. Onucarh TOPSIOK BBIMOJHEHHS OINEpaldid 1O TOATOTOBKE W IMPOBEACHUIO O0XKHTa,

IMyCKa, IMOCJCITYCKOBOI'0O N€puoaa BHGKTPOJ'H/I?.épOB C BEPXHUM TOKOIIOJABOJI0OM.

3. TIpocmoTpuTe COOTBETCTBYIOUIMHA pa3iei MyJIbTHMETUITHOTO TTOCOOHS.

4. BBITIOJHUTH TECTOBBIE 3a/IaHUSI HA MYJIbTUMEIUHHOM TPEHAKEPE.

5. OtBeTuThH HA KOHTPOJIBHBIC BOIIPOCHI.

KoHnTpoJsbHbIe BONPOCHI

Awbhe

[TepeuncimuThciocOOBI 0OKHUTA AITEKTPOIUZEPOB.

Lenb o6xura snextpoanzepo COA.

[enb 06xura HOBBIX cepuil OCHaIIEHHBIX 3ekTpoiu3epamu COA.
ens o6xura amexTponauzepoB ¢ COA mocie KanuTaabHOTO PEMOHTA.
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5. Ilens mycka 3JI€KTPOITU3EPOB.

o

Lesb mOCIETyCKOBOTO MEPHO/A.
7. TlomroroBka 3JIEKTPOJIMTA /TS TyCKa BaHH.

Jlureparypa:

1. TexHonoruueckas HWHCTPYKLIHS IO OOXHIY M IYCKYy DJEKTPOJIM3EpPOB IOCIe
kanuTasbHOro pemonta : THU 48-0107-1-61-2003 : yrB. dumuanom BI'A3-CYAJI 20.04.03 :
BBe/. B Aerictue ¢ 25.04.03. — Boarorpan : [b. u], 2003. - 15 c.

2. Meramnyprus amomunus / FO. B. bopucorneockuii [u ap.]. — 2-e u3a. — HoBocubupck:
Hayka, Cubupckas usnarensckas pupma PAH, 2000. - 438 c.

3. Suko, D. 5. I[Ipon3BoACTBO aMIOMHHUS: TOCOOME sl MacTepoB M pabounx LIEXOB
AIIEKTPOJIN3a ATFOMUHUEBBIX 3aBoA0B / J. S. Suko. — CII6.: M3n-Bo CII6. yH-Ta, 2007. — 304 c.
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