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[Ipob6nemsl sHEPrOCOCPEIKEHHS, 3AITUTH OKPY>KAIOIICH CPEeNbl, CHIKCHHAE METAJUIONOTPEOICHHS TI0-
CTaBWJIM TIEPE]] CTPOUTEILHOM OTPACcIbiO 3aJadl CO3IaHHS HOBBIX TEIUION3OJSIINOHHBIX M KOHCTPYKTHBHBIX
MaTepHaJioB, a CIECAOBATENBFHO CO3/aHNE MPONU3BOJICTB, 0OECIIEUNBAIOIINX MX BHITycK. OZHUM U3 TaKHXMa-
TEpHaJIOB SBJISICTCS MUHEpabHAS BaTa.

ITo Tepmudeckoi >3PEeKTUBHOCTH MHHEpANbHAs BaTa MOXKET OBITh CpaBHMMA C 3TAJOHHBIM TETIJIO-
M30JSITOPOM -BO3IyXOM B HETIOJBIKHOM COCTOSIHHH. BBICOKOE COMPOTHBIICHHE TEIUIONEPENadn TOCTHTaeT-
Cs1 32 CUET yIeprkKaHMs OOJBIIOrO KOJMYECTBA BO3AyXa B HEMOJABIKHOM COCTOSHIH BHYTPH IUIOTHOTO yTEIl-
JIUTEIIS TIPH IOMOIIIX TECHO NMEPEeIICTEHHBIX TOHYAHIINX BOJIOKOH MUHEPAJIbHON BaThI.

OCHOBHBIM CBIPBEM JUIS TIPON3BOJICTBA MHHEPAIBHOIN (KaMEHHOI) BaThl SBISIFOTCSI TOPHBIE OPOJIBI
ra06po-0a3apTOBOM rpymITsl. baromaps Ucmoabp3yeMbIM KOMIIOHEHTAM MUHEPAIbHBIA YTEIIUTEINb SBISCT-
cs1 HeroprounM. Temmeparypa IIaBICHHsS BOJIOKOH YTEIUIMTENS W3 MHUHEPAIbHON 0a3ainbTOBOW BaThl Mpe-
Bermaet 1000 °C, 94To mMo3BOJSAET IPUMEHSITH IPOAYKIIMIO W3 KAMEHHON BaTHI B ITMPOKHX Mpeaeiax padodanx
TEMIIEpaTyp.

Temnon30IAMOHHBIE MaTepUaIbl IPOU3BOIATCA M3 HKOJIOTHUECKH YHCTHIX TOPHBIX MOPOA IIyTeM
BBITSATUBAHNS TOHKHUX BOJIOKOH M3 PacIllaBa JIByXKOMIIOHEHTHOW IIMXTHI. BolokHa, mponmTaHHBIE CBSI3YIO-
MM, TIEPETUIETAsACh ECTECTBEHHBIM 00pa3oM, GOpMUPYIOT paBHOMEPHBINA «KOBEp». [1]

TexHOMOTHYECKNH TPOIIECC MPOU3BOJICTBA TEIUIOW3OJSIMOHHBIX MaTepUalioB Ha CHHTETHYECKOM
CBSI3YIOIIEM COCTOUT M3 CIICITYIOLINX CTa !

1. XpaHeHue chIpbsl U IPUTOTOBIEHHUE IIUXTHI.

. IlpuroroBneHne CHHTETHIECKOTO CBSI3YIOIIETO.

. [InaBnenue ceipbs.

. DopMuUpOBaHUE BOJIOKHA.

. @opMHpOBaHKE IEPBUIHOTO KOBPA.

. @opMHEpOBaHHE BTOPHYHOTO KOBDA.

. Cymika n mommMepu3amys MHHEpaJIOBaTHOTO KOBpa.
. Pe3ka Temnon3osImnoHHbIX MaTepHaoB.

. YIakoBKa TEIIOU30JISIIIUOHHBIX U3IEIIHH.

Xpanenue coipbs u npu2omosienue wuxmol

JUis cKmagupoBaHUsST M XPAaHEHUs CBIPBSI MCIIOIB3YEeTCsl KphITas OETOHMPOBAaHHAS WM ac(haibTHPO-
BaHHAs IUTOIIAKa, OCHAIIEHHAS OTACIBHBIMU OTCEKaMH AJISI XPAHCHMS CHIPHEBBIX MATEPHAIOB M HCKIIIO-
yafomas 3arpsi3HEHHE CBHIPbS MOCTOPOHHUMH NPUMECSMH (TJIMHA, TMECOK, METAUTMYECKHE BKIIOUYCHUS).
[Tnomanka uMeeT MoabE3NHBIE IyTH, TIOTPY309HO-Pa3TPy309HbIA TpaHcmopt. st 6ecniepe6oitHoit paboThl
MIPOM3BO/ICTBA IUIOMIA/IKA JJOJDKHA BMEIIATh MECSTYHBIN 3aI1aC CHIPBSL.

C nmomomrpro kabeneil MPOU3BOAUTCS TO3MPOBAHHUE CBHIPHEBBIX KOMIIOHEHTOB IJISI TIPUTOTOBICHUS
JIByXKOMITOHCHTHOW MMXTHI U3 m3BecTHAKA (20 %) u 6azameTa (80 %). B BHOPOIOTKE IPOMCXOIUT CMEIIIH-
BaHME CHIPHEBBIX KOMIIOHEHTOB M 3aT€M 3Ta CMECh MOCTYIAET B KaOelb, KOTOPBIH C MOMOIIBIO 3IEKTpHye-
cKoro Tenb(epa momaeTcs B pacXOIHBIN OyHKEp ITHEKOBOTO 3arpy3dMKa IIMXTHI, U3 KOTOPOTO MIMXTa IIe-
PHOIMYECKH MTOCTYIACT B INIABIIBHYIO TIeYb. [2]

B mpom3BoacTBe TEMIONM3OSIMMOHHBIX MaTEPHAIOB B KAaU4eCTBE CHHTETHUECKOTO CBSA3YIOIIETO IPH-
MeHseTcs heHoIpopMaIbIeruaHas cMoiia (BOAHBINA pacTBop 50 % KOHIIEHTpaNun) ¢ JoOaBIeHHEM 00eCTIbI-
JIMBAIOLLEN 3MYJIbCHH.

deHonpopManpIeTHAHAS CMOJIA JOJDKHA XpaHUThCA Ipu Temneparype He Boimre 20 °C u He Himke 10
°C, cpok xpaHeHHs He Oonee 3-x Henmens. CBs3yrolee TOTOBAT B CIEIHATBHOM OTAEICHUH, B KOTOPOM Ha-
XOZSTCSI EMKOCTH, PEaKTOPBI-CMECHUTEIH, HACOCHI I IIepeKadnBaHMs, 103aTOPbI, TpyOonpoBoasl. B otae-
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Cexunst 10. CoBpeMeHHOE COCTOSIHHE U MPOOJIeMBbI €CTeCTBEHHbIX HAYK

JICHWE TIPUTOTOBIICHHS CBS3YIOUIEro (eHOI(POPMATBACTHIHAS CMOJIa TOCTYIIaeT B OOOPOTHBIX E€MKOCTSIX
(6ur-6erax), BMecTuMocThi0 1000 1.

OObecnpUTHBAOIIAS 3MYIIBCHS, TOCTYHAONIAs HA yYaCTOK NPUTOTOBIICHUS CBA3YIOIIETO, TAK)KE HMEET
koHUeHTpauio 50 %. Bes orpaboTanHas Boga ¢ comepskanneM (eHondopmanbIeTHIHONH CMOIIBI HCIIOIb3Y-
eTcs B IPUTOTOBJICHHH CBS3YIOIIEr0 BHYTPH MPOW3BOJCTBA. TEXHONOTHYECKAs BOJAa XPAaHUTCA B TEXHOJIO-
TUYECKO eMKocTH (2 M3), KyZa, IIPH IIOMOIIH ITOTPYKEHHBIX HACOCOB ITEPEKAYNBACTCS CONIEPKIMOE EMKO-
cTH-ynoBHUTeNs. Boxa, mocTymaromas Ha MPUTOTOBJIEHHE CBS3YIOMIETO JOJDKHA MMETh TeMmeparypy ot 10
°C mo 20 °C.[3]

N3 6ur-6era denonpopmanpaeruaaas cmona (50 %-Hpli KOHIIEHTPAT) TOCTYTAeT Yepe3 103aTop B
PEaKTOP-CMECHTEIb, a 3aTEM IIPH padOTAOIIei Melaike, CO CKOPOCTHIO BpamieHus 25 o0/MHUH. depe3 103a-
TOp MOAarT Boay (cooTHomeHne — Boma: 50 % KoHIEHTpaT GeHondopManbIeTHaHON cMoibl — 4:1) u me-
pememmBaroT B TedeHne 10—15 MunayT. B 3TOT *%Ke peakTop B MOIy4IEeHHBIN pacTBOP, U3 PACXOIHOW EMKOCTH
C TIOMOIIIBIO Hacoca 4epe3 O3MPYIONIee YCTPOHCTBO MEPEKauNBaIOT 00ECIIBUINBAIONLYIO SMYJIBCHIO U CHOBA
MepeMEInBaloT B TedeHne 10—15 MUHYT 10 OIYYEeHHsT OJHOPOIHOTO PacTBOPA.

ITo oxoH4YaHNM NEepeMENINBaHNs TOTOBOE CBA3YIOIIEE MEPEKAYNBACTCS B PACXOIHYIO €MKOCTh, a B
pPEaKkTop — CMECHTEINb MTOCTYNaeT HOBAasl MOPIHS KOMIIOHEHTOB, TOTOBHTCSI CBSI3YIOIIEE, KOTOPOE MepeKaydn-
BAeTCS B PACXOMHYIO EMKOCTh. PacCXOIHBIE EMKOCTH 3aIIOIHSIOTCS O0YEPEAHO, MOCIIE OITHOTO OIIOPOXKHE-
HUSL, TaK KaK, IPATOTOBJICHHOE pPaHEE CBA3YIOIIEE HEIb3sI CMEIINBATH C BHOBD IIPUTOTOBICHHBIM.

[InaBneHue ChIpbsi OCYIIECTBIAETCS B BAHHOM IUTABWIIBHOM €U MPSMOIO HarpeBa, MpsMOTOYHOM, HENpe-
PBIBHOTO JEUCTBUS, B PE3YNBTATE TOPEHUS ra30-BO3AYIIHON CMECH, COCTOSIILIEW U3 MPUPOJHOTO Ta3a U BO3AyXa.

[leus mnaBUIBHAST COCTONT W3 TUIABMIILHOM BaHHBI, TOMOYHONW KaMepsl (Tra30BOT0 MPOCTPAHCTBA), (u-
Jiepa B JBIMOOTBOISIIIETO BEPTHKAIBHOTO KaHajla ¢ METANIMIECKUM IIENIEBBIM peKymeparopoM. B Gacceitne
neun pu Temmeparype 1480420 °C mmxrta npeBpamaeTcst B paciiiaB, KOTOPBIIi TOMOTEHH3UPYETCS B IIIa-
BIJIBHOH 30HE W TocTymaeT B ¢umep. B dupepe mpu temmeparype 1450420 °C paciuraB HampaBiseTcs K
JTOHHOMY OTBEPCTHIO [ CIIMBA Yepe3 BOAOOXIIAXKIAIOMIEee YCTPOUCTRO. [4]

B cBoze razoBoro mpocTpaHcTBa Medr ycTaHOBIEHHI ATh ropenok ['TIIIC—3, Kk KOTOpBIM HOABOIHT-
Csl IPUPOAHBIN T'a3 U BEHTWIATOPHBIN BO3AYX, MOAOIPETHINM B peKkymeparope. Bo3nyx Ha ropeHue nocrynaer
OT BEHTHJISITOPOB, K PEKYIIEpaTopy, OT PEKyIepaTopa — K ropeiKaM IIaBHIbHON 30HBI.

ITpomyxTel TOpeHNs 13 TMe4n U Guaepa HANPABISIIOTCS B BEPTUKAIBHBIN CTOSIK, C YCTAaHOBJICHHBIM B
HEM PEKyIepaTopoM, TJIe OTJAIOT TeIIO BEHTHISITOPHOMY BO3IYyXY, HAYyIIeMy Ha ropeHue. [lanee AbIMOBBIE
ra3sl, BEIXOMAIINE U3 CTOSIKA peKymnepaTopa ¢ TemmuepaTtypoit 750 + 50 °C HampaBIsSroTCS B METAJUTMICCKUAN
30HT C OBIMOBOI TpyOOii, TIe mociie pa30aBIeHNS  CMEIICHHS C BO3IyXOM BBIOPAcCHIBAaIOTCS B aTMocdepy.
Temmeparypa OTXOIAIINX Ta30B BEIIIE TOUYKHA POCHI U cocTaBisieT 200-250 °C.

KoHTposb TEXHOIOTMYECKOTO TpOoIiecca TIIaBICHHUS U TOTyYeHUS PACIiaBa B IIEYH OCYIECTBISIETCS
TEPMONIEKTPUUECKIMH TTPE00Pa30BaATENIMH, YCTAHOBICHHBIMY B KJIaJIK€ CTE€H ra30BOT0 MPOCTPAHCTBA IIa-
BWJIHOM TI€YH W B CBOZAE. YPOBEHb pacIllaBa B I€YM KOHTPOJIHPYETCS yPOBHEMEPOM, YCTAHOBJIECHHHIM B
6GOKOBOI1 CTEHE ra30BOT0O MPOCTPAHCTBA Mepe (PHUAECPHON YaCThIO TTEUH.

®DopMHUpOBaHIE MHHEPAIGHOTO BOJOKHA W3 paciiiaBa (MHOTOCTYIIEHYATOE LEHTPH(YTHPOBAHHE)
OCYIIECTBIISICTCS Ha YETHIPEXBATKOBON IIeHTpU(yre. OCHOBHAS CTPYS pacIuiaBa MOAACTCS Ha MEPBBIA BAJIIOK
HEHTPUPYTH, BPALIAFOIIUICS CO CKOPOCTHIO 23 M/CeK.

Temmeparypa ctpyu nepex momagaaneM Ha Banku 1250—1300 °C. Ctpys pacmiaBa HampaBiieHa Ha
BepxHHUI BasoK mof yriioM 30—40 °C k ero TOpH30HTAIRHOW, HHAYE OHA MOXKET OTOPachIBaeTCsl STUM Ball-
KOM MHMO BTOPOTO BaJIKa, 9TO HAPYIIAET Ipolecc BOJOKHOOOpa3oBaHus. [lepBrIii Balok, mepepadaTsiBas B
BOJIOKHO HE3HAYUTENbHYIO YacTh PACIUIaBa, IMOYTH BCIO Maccy B BHIE IIydKa CTpPyeK M OpbI3T cOpachiBaeT
Ha OOKOBYIO ITOBEPXHOCTH BTOPOTO BajIka. BTOpoii BaJIoK, mepepabaThiBasi B BOJIOKHO 3HAYUTEIBHYIO 9aCTh
MOCTYIHBIIETO HAa HETO PACIUIaBa, U3JIUIIEK €T0 COPAChIBACT HA TPETUH M YETBEPTHIA BAIKH, BPAIIAIOLITHECS
€O CKOpOCTHIO 59 M/cek. BTopoi#t u TpeTuil BaJKu SBISIOTCS OCHOBHBIMHU BOJOKHOOOpasyromumu. YeTsep-
THIH BaJIOK 3aBEpPIIAcT MPOIEecC BOJOKHOOOpa30BaHMUAL.[5]

entpudyra cHabkeHa COMIaAMHU TOPSYETo BO3AyXa Ul CAyBa BOJIOKHA B KaMepy BOJOKHOOCAXKHE-
HUS ¥ (popcyHKaMH U PAacTIbUICHUS CBA3YIOIIETO M BHECEHHS €r0 B BOJIOKHO. HamopHbIil BeHTHIATOp Ha
pacTIBUICHHE CBS3YIOMIETO MPON3BOIUTENBHOCTRIO 2500 M3/dac, mMeeT MOIITHOCTh JIEKTPOIBUTATENS — 5,5
kBT. Jng pacubuieHHs OJHOBPEMEHHO CO CBS3YIOIINM B (JOPCYHKY IOJAETCSI CKATBIA BO3AYX NaBICHUEM
0,8 MIla. Pacxox Bo3mayxa perynmpyercsi HEpeMEHHBIM PEIyKTOPOM JUISl PABHOMEPHOTO PACIBUICHHS XKHI-
KocTH. KommaecTBO CBSI3YIOIIETo 3aBUCHT OT TPEOYEMBIX XapaKTEPUCTHK KOHEYHOTO M3/IEIIHA.
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Betep — 310 IBIKEHHE BO3IMyXa OTHOCHUTEIBFHO 3MHOW MOBEpXHOCTH. Kak m3BecTHO, aTMocdepa He sB-
JSIeTCs CTATHYHOM, BO3AYX B HEH HENPEPHIBHO IIMPKYINPYET, ABVKETCS: TTOTHUMACTCS U OITycKaeTcsl. Pasmirns B
CTENeHN HArpeBaHWs BO3TyXa CIIOCOOCTBYIOT BO3HHKHOBEHHIO MMEPEMaIoB JABICHHUS B BO3MYIIHBIX Maccax U
TIPUBOZAT WX B JIBIDKCHHUE - BO3LyX NEpEMEINaeTcsi U3 00macTeil BHICOKOTO JABJIECHMS B 00IacTh HU3KOTO JaBlie-
Hys1. Yem Oonble pa3HHIa TEMIIEpATyp MEKLy BOAYIITHBIMU MaccaMi, TEM CHIIbHEE BETEp.

CKOpOCTh BETpa M3MEPSETCS B METPax B CEKyHIy, KWIOMeTpax B Yac i Oammax (1 Oamn paBeH 2
M/c). CpenHsisi MHOTOJICTHSISI CKOPOCTE BETpa Y 3€MHOW IMMOBEPXHOCTH — 4 — 9M/c, a MaKCHMaIlbHAs CPEIHSS
TOJIOBast CKOPOCTh BETpa Ha modepexbe AHTApKTHABI gocTuraet 22 m/c. Berep ckopocTsio 5-8 M/c cunTaet-
csl YMEpeHHBIM, BhIe 14 M/c — ciimbHBIM, BhIe 20 — 25 m/c — mropmow, Beime 30-35 mM/c — yparaHom.

Hamnpasnenne nBmKeHUs! BO3ILyXa ONpPEAEIsieTCsl B3aNMOAEHCTBIEM HECKOIBKHUX ciil. J1o cra Ko-
prosnca (YYUTBIBACT BIMSHUE BPAIICHUS 3eMJIM HA JBUTAIOLIUNCS BO3IYX), TAKECTH, CHJIa TPAIUEHTa IaB-
JICHUS! ¥ IIEHTPOOEKHAS CHIIa.

Tax xKak MPUYMHON BO3HUKHOBEHHS BETPA CIYXKAaT Pa3INdHs JABJICHUS B Pa3HBIX TOYKAaX 3€MHOU MO-
BEPXHOCTH, TO €CJIM B CEBEPHOM ITOIYIIAPUH BCTATh CIIMHOM K BETPY, 00JIACTh BBICOKOTO AABIECHHS OyneT
HaXOJWUTHCS CIpaBa, a 00JacTh HU3KOTO JAaBJICHUS — CIIEBA, TO €CTh HU3KOE JABIICHUE PACIIOJIOKEHO ClIeBa
OT HaIIPaBJIEHHUs BO3IYIIHOTO MOTOKA, & BHICOKOE JABJICHHE — CIIPaBa. B 10)KHOM MOJyIIapuu CymecTByeT
obOpaTHOE cooTHoIIeHHe. HampaBneHne BeTpa B METEOPOJIOTHH ONpPENEIsIeTCs] TOW CTOPOHON TOPH30HTa,
OTKyJla OH JyerT.

CoBOKyNTHOE Ha3BaHHWE yparaHoB, IITOPMOB, Tal(h)yHOB — TPONMUYECKHE IIUKIOHBI. JTO TUTAaHTCKHUE
aTMoc(epHbIe BUXpH C yOBIBAIOIINM K LICHTPY JaBJICHHEM BO3AyXa M IUPKYJLIIUEH BO3/LyXa BOKPYT IIEHTpa
MIPOTUB YacoBOH cTpesiku B CeBEpPHOM IMOYIIAPHHU | TI0 YaCOBOH cTpesike — B FOKHOM.

CKOpOCTH BeTpa B TIIyOOKHX HUKJIOHAX C OOJBIIUMH OapUYeCKHMH TPaJUEHTaMH MOTYT JHOXOAUTH
JI0 INTOPMOBBIX M yparaHHbIX. OHM BO3HHUKAIOT B OKEAHAX B TPOITMUECKHUX MINPOTAX.

OCHOBHBIM MCTOYHHKOM SHEPTHH IUKIOHA SBISIETCS] OCBOOOXKICHNE TEIlIa P KOHACHCAIIMN BOJIS-
HBIX TTapoB. CpaBHEHNE KOJIMYECTBA BBIICIICHHOW 3HEPTHH BO BPEMS pas3ryia CTUXWH M aTOMHBIX B3PBHIBOB
MIOKa3a0, 9YTO BO BpeMsi OOBIYHON JIETHEH T'PO3bI BBIACISACTCS B TPUHAIIATEH pa3 OONbIIe SHEPTHH, YeM TIPH
B3pBIBE aTOMHOW OOMOBI, cOpornenHoi Ha Haracaku. Bo Bpems yparana cpemHeil cribl €€ BBIICTSAETCS B
500 000 pa3 Gombire. ATOMHEINM B3pBIB Ha aTroiute bukuHM mMomHsT B BO3AyX 10 MIIH. T BOABI, a BO BpeMs
yparana Ha [TyspTo-Puko 3a Heckonpko yacoB oOpymmnoch 2 500 MITH. TOHH TOXKAA, T.€. B 250 pa3 Oomnse.

Taxas cuTyarus CKJIaabIBaeTCsa JOBOIBHO 9acTo, HO HE Beerna. [Ipuannoil sToMy sBisieTcst TOT (akT,
YTO BOAa 00JIaaeT OObIIeH TEIIOEMKOCThIO, MEUIEHHEE HAarpeBaeTcs M MEIJICHHEee OCThIBaeT.B paHHme
YTPEHHHE Yachl, KOTIa COJHIIE CJIETKa MPOrPEBAET 3EMIII0, TEMIIEPATYPHI TOBEPXHOCTH MOPS U 3E€MJIH BBI-
PaBHUBAIOTCS; THEM CyIlIa OKa3bIBACTCS TEIUIEE BOJIBI, a K BeUepy, OCThIBAsl, OHA CHOBA CTAHOBHUTCS Ha HEKO-
TOpOE BPEMsI HarpeToH Tak ke, Kak ¥ Boja. Korma HeT pa3nuuust B TeMIepaType BOABI M CYIIH — HE BO3HH-
KaeT M JBIDKCHUS BO3/yXa, CTUXAeT BETEp, MOpe ycrokamBaeTcs. JJHEM ke OBICTPO MporpeBaroInuiics Haz
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