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V. V. Korobkin', I. B. Samatov’, A. P. Slussarev’, V. L. Levin?,
Zh. S. Tulemissova', P. E. Kotelnirov*

'JSC «Kazakh-British technical university», Almaty, Kazakhstan,
’LLP «Institute of the Geological Sciences named after K. I. Satpayev», Almaty, Kazakhstan

BASIC (BASALT) IGNEOUS ROCKS ON THE TERRITORY
OF KAZAKHSTAN AND THE POSSIBILITY OF THEIR USE
FOR THE PRODUCTION OF MINERAL WOOL FIBERS

Abstract. The geological conditions of raw materials sources for the mineral wool and basaltic fibers produc-
tion on the territory of a number of Kazakhstan regions were considered. The forecast estimation of reserves and the
prospects of facilities for mineral wool production is shown. For this purpose comprehensive geological, mine-
ralogical and petrography study methods of suitable for production non-metallic minerals were carried out. Geolo-
gical and petrological (parametric) specifications for basic rocks (basalt, gabbro-amphibolites) for the organization of
the mineral wool production are given. The features of the geological structure of the selected objects were studied.
On this basis, the selection of reference objects for further study was carried out. A comprehensive study of the
material composition of rocks is achieved.

Key words: mineral wool and fibers, basalt, diabase, gabbro, amphibolite, geologic petrological characteriza-
tion, chemical, thermal, X-ray diffraction and microprobe analysis.

YK 622.85:504.06

B. B. Kopoﬁmml, H. B. Camaros’, A. II. C.mocapeBZ, B. JI. JleBun’,
K. C. Tynemucosa', I1. E. Koreibuukos®

'AO «Kasaxcrancko-bpuranckuii TeXHIUECKHiT yHHBEpCHTET», AnMathl, KaszaxcraH,
>TOO «HMucTHTyT reonornyecknx Hayk nvenn K. . Catnaesay, Anvarsr, Kasaxcran

OCHOBHBIE (BA3AJIBTOBBIE) MATMATHUYECKUE ITIOPO/bI
KA3AXCTAHA U HEPCHIEKTHBbI UCI10JIb30OBAHMSI UX
JJIAA TPOU3BOJACTBA MUHEPAJIBHOU BATBI U BOJIOKOH

AHHOTanusi. PaccMOTpeHB! NPUPOAHBIE MCTOYHUKH MHHEPAIBHOTO CBIPbS U IPOU3BOJCTBA MUHEPAIbHOU
BaThl U BOJIOKOH M3 0a3aJIbTOB Ha TEPPUTOPHH psifa paiioHoB Kasaxcrana. IIpuBeneHa mporHo3Hast OLEHKa 3a1acoB
1 NEPCIICKTUB O6’beKTOB JUTA TIpOMU3BO/JICTBA MHHepaJ’leOﬁ BaThbI. ,HJ'IH 3TOI0 6I)IJ'II/I IMMPOBEACHBI KOMIUICKCHBIC T'€0JI0-
TMYCCKHUE, MUHCPAJIOTHICCKUE 1 neTporpa(bI/meCKI/Ie HccIeJ0BaHNd BO3MOKHBIX UCTOYHUKOB MUHCPAJILHOT'O ChIPbS,
MIPUTOJHBIX JJI1 MPOU3BOACTBA. J[aHBI T'e0JOro-neTposornueckue (mapaMeTpudecKkue) XapakTepUCTHKH MO OCHOB-
HBIM 1opojiaM (0a3anbTam, rabopo-ampubonuTaM) Uil OpraHu3alry MPOM3BOACTBA MUHEPAIHHON BaThl. 3ydeHsbl
0COOCHHOCTH TEO0JIOTMYECKOTO CTPOEHUsI BBIOpaHHBIX 00bekToB. Ha 3Toil OocHOBe IpoBelneH BBHIOOpP STaJOHHBIX
00BEKTOB JJIs JalbHEHIIETO U3yUYeHHs. BBIMOIHEHO KOMIUIEKCHOE MCCIIEA0BAaHNE BEIIECTBEHHOTO COCTaBa TOPHBIX
TIOPOAI.

KiroueBble ci10Ba: MUHEpanbHas BaTa M BOJIOKHA, OazaneT, auaba3, rabopo, ampuOOIHT, TE0I0ro-NeTpoo-
TMYECKUE XaPAKTEPUCTUKH, XUMHUYCCKUH, TEPMHUUCCKUHM, PEHTTCHOAN()PAKTOMETPHUCCKUI U MHKPO30HIOBBIN aHa-
JIM3BL.




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

BBenenune. B Kazaxcrane nmeroTcst Bce HEOOXOAMMEBIE YCIOBHS JUIsl Pa3BUTHS MPOU3BOJICTBA KaMeH-
HOTO JINTBSI B TMPOMBIIIJICHHBIX MaciTadax. DTo KacaeTcsl B MEPBYIO O4Yepeab MPOU3BOJCTBA TEILIOU30-
JIIITUOHHBIX MaTEepPHaIOB — MUHEPAIbHOW BaThl (MHHBAaThI), 0a3aJbTOBOrO BOJIOKHA W Ap. [ns opranu-
3alliu MPOU3BOACTBA 0a3aTbTOBOI BaThl M BOJIOKHA KCIIOJIB3YIOTCS MarMaTHYeCKUE MOPOJbI OCHOBHOTO
cocTaBa, Takue Kak 0a3anbThl, nMuadasbl, Tab0po, mophuputbl. C coxaleHHeM MPUXOAUTCS KOHCTATH-
pOBaTh, UTO CIENHATH3UPOBAHHBIE T€OJIOTO-TEXHOJIOTHYECKHE, B TOM YHCIE, METPOIOTUIECKIE HCCIIe-
JIOBaHUS JIJIsl OPTaHU3aIlMU ATOTO BHJIA IPOU3BOJICTBA MIPOBOASTCS B HEIOCTATOUHOM 00beMe. B kadecTBe
BO3MOXKHBIX OOBEKTOB BIIOJHE MPHUTOIHBI MECTOPOXKICHUS, IMpenHa3HAYCHHBIE, I TOOBIYM CTPOH-
TeTsHOTO (OJIOYHOTO W OONHMIIOBOYHOTO) MaTepwiia, JTUOO0 oObraHOTO mMeOHs. ClemyeT OTMETHUTh, UYTO
TpeOOBaHMsSI K CTPOUTEIBHOMY CHIPHIO OTJIHYAIOTCS, OT TPeOOBaHMH K MOpoJaaM Ui MPOH3BOJCTBA
MUHEpalIbHOH BaThl. B pe3ynapTaTe Takoe OTHOIICHHE CYIIECTBEHHO CHIKAET KauyeCTBO MPOAYKIIHUU
KaMEHHOTO JIUTHSI, YTO COIPOBOXKIIAETCS B CBOIO OUEPEb M DHEPreTHUECKUMH 3aTpaTaMH Ha IIaBICHUE
MUXTEL. Bcero aToro MoXHO m30€KaTh, €CIIM MPOBOJUTH COOTBETCTBYIOIIEE T€ONIOTUUECKOE U MUHEpPa-
JIOTO-TIeTporpaduuecKkoe H3y4yeHHe HaMEUYCHHBIX K AKCIUTyaTallud OOBEKTOB MarMaTHUECKUX MOPOJ MPU
OIICHKE KaueCTBa ChIPhA IS MOJIYUYEHUS COOTBETCTRYIOIIEH poaykuuu [1-3].

BaxxapiM HampaBiieHHEM TPH TPOU3BOJICTBE MUHEPATHHON BaThl M BOJIOKOH SIBIIIETCS WCIOIB30-
BaHUE FOPHBIX MOPOJ B BUJE OJHOKOMIIOHEHTHOTO ChIphbs (03 100aBoK). [l 3TuX 1eniell Ha O0IUPHOH
TUTOMIAU pa3BUTHS manieo3on KazaxcraHa HIMpPOKO Pa3BUTHI MO Pa3BUTHS OCHOBHBIX MarMaTHYEeCKHX
mopoy (6a3anpToB, AWaba3oB, rab0po, aMGUOOTUTOB W JAp.) PaA3TUIHON TETPOXMMHUYCCKOW CIeIHa-
nmu3anuu. K HuM oTHOCSTCS 1) KeMOpUlicKue-paHHEOPJOBUKCKIE OKEAHUICCKHUE U OCTPOBOYKHBIE YHCH-
Matudeckue OaszanbThl (JKamamp-Haiimanckas, Uwnrusckas, bosmakonbckas, CeleTHHCKas 30HBI);
2) cpeaHe-BepXHEOPAOBUKCKIE DHCHAIMYECKHE OCTPOBOIYKHBIe 0a3anbThl CTemHsK-beTmaknaamHcKoH,
Cenetunckolt, Yunrus-TapOararaiickoif, Cnacckoif U ap. 30H; 3) KOHTpACTHBIE IO COCTaBY BYJIKaHH-
YeCKHUe KOMIUIEKCH AeBOHCKOro lLleHTpanpHo-KazaxcTaHCKOro OKpamHHO-KOHTHHEHTAIBHOTO BYJIKAHO-
TUTYTOHUYECKOTO T0sica; 4) KOHTPACTHBIE MO COCTaBy 3¢ (y3UBHO-BYJIKAHOTEHHBIE KOMILIEKCHI TO3/IHE-
Maje030McKoro (KaMeHHOYTOIBHO-TTepMCKOT0) banxam-Nnniickoro ByTKaHOIITY TOHHYIECKOTO TI0sICA.

I'eonoruueckoe n3ydeHne 0OBEKTOB 0a3aJbTOBOTO CHIPhS JOJKHO BBISICHHTH CTEHCHb MX OJTHOPO/I-
HOCTH, TIOCKOJIBKY COCTaB MarMaTH4eCKIX MOPOJ B HEKOTOPBIX CIIyYasX MEHsIETCS 10 pa3pesy B Ipeenax
OJTHOTO W TOTO XK€ MarMarudeckoro Tena. lIpm skcruryarannoHHO#N pa3paboTKe TaKMX HEOTHOPOTHBIX
MAacCHBOB JUIsI TPOW3BOACTBA MHUHBATHI CJIEAYET YUYUTBHIBATH 3TO OOCTOSTENHCTBO, IMOCKOIBKY pa3HBIC
MapTUU JOOBITOTO CBHIPhS OYAYT pPa3IHYaThCS 1O CBOEMY COCTaBY M BS3KOCTH TOJIYYaeMBIX U3 HUX
pacIuiaBoB, YTO B KOHEYHOM UTOT€ MPUBEAET K HECTAOMIILHOMY Ka4eCTBY IPOU3BOUMON POTYKIINH.

Jnia mpenBapuTEIbHON OIEHKH MPUTOAHOCTH MarMaTW4ecKUX MOPOJ AJsl MPOWU3BOJCTBA MHHBATHI
HCTOJB3YIOTCS aHATUTUIECKIE MUHEPAJIOr0-NIeTPOrpauuecKue MeTO b,

B Kazaxcrane mMerOTCS CBHIphEBBIE MCTOYHUKU JUIsI TIPOM3BOJACTBAa 0a3albTOBBIX BOJOKOH. Huxe
yKa3aHbl HEKOTOPBIE M3 ATHUX 00BEKTOB (TaOMUIIHI 1, 2).

1. [Tonsa pa3BUTHUA OPJIOBUKCKUX 0a3anbTOB M aHAe310a3anbTOB CTEMHAKCKON BYJTKAaHUYECKON 30HBI
CepepHoro Kazaxcrana. CeIpbe psila MECTOPOXKICHHI MOXET OBbITH HCIOJIB30BAHO JUIS IPOHM3BOJICTBA
MUHEPAIbHOM BaThI.

2. lpyroii He MeHee WHTepecHbI 00bekT HaxoauTcs B LlentpansHom Kazaxcrane. Jto mons aHze-
3uba3anpToB CracCKoil 30HBI, KOTOPHIC CIOXKEHBI 0a3alibTaMH, aHIe3u0a3albTaMu, C MPOCIOsSMHU Ty(h-
(uTOB OaifIayNeTCKOW CBUTHI CPEIHETO-BEPXHETO OPIOBUKA.

3. B IOxnom Kazaxcranme, B Uy-WUnuiickux ropax pacmosiararTcs OOUIIHUpHBIE IO 0a3aibToB
KOKTACCKOW CBHUTHI HUKHETO JICBOHA.

Jnis mpousBojacTBa 0a3ambTOBBEIX BOJIOKOH C 33aJJaHHBIMH XapaKTEPUCTHKAMH TIO0 TPOYHOCTH, XH-
MHMYECKON M TEPMUYECKONW CTOHMKOCTH, OMPEACICHHBIMHU 3JIEKTPOU3OIUPYIONIMMHU CBOMCTBaMH, CJIEAYET
WCIIOJIB30BaTh 0a3allbTOBBIC MOPOIBI C TPEOyEeMBIMU XapaKTEPUCTUKAMH IO XUMHUYECKOMY COCTaBy U
BBEIOOPOYHBIMHE CBOMCTBaM [1-5].

CrnemyeT OTMETUTH, YTO ACHCTBYIONIMX CTAaHAAPTOB WM TEXHUYECKUX YCIOBHUH Ha CHIPbE, MPUME-
HsAEMOE I KaMEHHOTO JIUThS, HE CyIIeCTByeT. X MPUTOAHOCTH OmMpeersieTcs] Mo KauecTBY TOTOBOMU
npoaykiuud. K HUIM OTHOCSTCS pa3aHYHbIC BUIBI CTPOUTEIBHBIX MaTEPUATIOB — ILTUTHI JIJISl JIOPOKHOTO TI0-
KPBITUS, TUTUTKH TSI OOJIUIIOBKU CTEH, 3JEKTPUUYECKUE M3OISATOPHI, Pa3HOOOpA3HbIE NETaln IS 000py-
JIOBaHHA W allapaTrypbl B XUMHYECKON MPOMBIIUIEHHOCTH, KHCIOTOYHNOpHBIE TpyObl U ap. C ydeTom
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HA3HAYCHUS W3JCTHIA OMPENENIOTCS XUMHYECKHN COCTaB, TIOTHOCTh, BOJOMOTIIONICHUE, CTOUKOCTh K
KHCJIOTaM, HCTHPAEMOCTh, a TAKXKE TUMHTUPYETCS popMa B pa3Mepbl U3JEIUi.

B kadectBe MMpEABAPUTCIIBHOTO KPUTCPUA OLCHKU NPUTIOJHOCTU MArMaTHU4YC€CKUX MOPOA HJIA JIUThA
MOJKET CITy’KUTh HX XUMUYECKHIA U TIeTporpaduuecKuii cocTas, a TaKke CTpyKTypa nopojst [1, 4, 5]. Hau-
Oonee MPUTOIHBI JIsI KAMEHHOTO JIUThsI TIOPOJBI ¢ ODUTOBOM U MHTEPCEPTAIBLHON CTPYKTypaMu (coaep-
xamue 50% OCHOBHOTO IJIarMOKIa3a), B KOTOPHIX MarHe3WaNbHBIN OMMBHH ((popcTeput) mpeodiagaeT
HajJ aBruTOM. JIydIIUMU JTUTCHHBIMH CBOWCTBaMHU OOJIAJIAIOT MOPOJbI, UMCIOIINE CICAYIONIMA XHMU-
geckuit cocraB (%): SiO, 43,5-49,0, Al,0O511,0-20,0, CaO 9,0-16,0, MgO 5,0-11,0, FeO 5,0-13,0,
Fe,0; 2,0-7,0, Na,O + K,O 1,2-5,5. IIpu conepxxannu B opozae SiO, meHnee 40 % TOTydeHHBIN U3 HUX
pacIuiaB UMeeT MMOHWKEHHYIO BSI3KOCTh, YTO MPHUBOAUT K 00pPa30BaHHIO CTEKIIOBATHIX CTPYKTYp, CIOCO0-
CTBYIOIIUX PACTPECKUBAHUIO HM3JCIHIA NMpU oxiaxaceHuu. [loBellieHHOE cojaepxkanue B mopozae SiO, u
Al,O; nenaetr pacriaB BSI3KUM, TPYJHO KPUCTALUTH3YIONIMMCS M B CHIIy 3TOTO IIOXO 3arOIHSFOIUM

(bOpMBEL.

Tabmuma 1 — Xumudecknii coctaB 0a3aIbTOB CTEITHIKCKOI CBUTHI CpeHEr0-BepXxHero opaoBrka CeBepHoro Kazaxcrana.
Jannsre mobe3no npepoctasieHsl A. B. n M. M. IllepmakoBsivu

TIpoGer 5i0; | TiO, | ALO; | Fe,05 | FeO | MnO | Mgo | a0 | Nay0 | K,0 | P05 | CO,

VYuactok Kemkenrai

1. ba3anpTOBBIE
opUPHUTHL

2. 'a66po-amdpubouter | 48,18 | 0,77 | 15,61 10,47 0,18 746 | 11,72 | 1,97 | 1,27
VYyactok JXKanatanan
3. T'a66po-ambpubonuter | 45,10 | 1,23 | 18,83 | 12,50 | 7,75 | 0,17 5,27 8,80 | 3,04 | 2,02 | 0,43 | 0,20
4. Ta66po-amuéomutsr | 44,00 | 1,19 | 1923 | 11,70 | 7,43 | 0,15 | 554 | 10,03 | 2,75 | 2,07 | 0,37 | 0,26
5. Tab6po-ampubomuter | 45,23 | 1,20 19,74 12,11 0,17 5,15 9.80 | 2,69 | 1,78

49,30 | 0,72 | 14,87 | 10,70 | 7.84 | 0,18 741 | 11,15 | 2,01 | 1,92 | 0,24 | 0,20

Metonamu trepmuaeckoro (TA), pearrenodaszoBoro (POA) 1 MUKPO30HIOBOTO aHATM30B ONPEICIICH
MHUHEPAJIbHBIM COCTAB U TEPMHUUYECKOE IIOBEACHUE NMPHUPOIHBIX 00pa30BaHMM, U3 KOTOPHIX MOXHO IIONIY-
YUTh KAYECTBEHHO HOBBIE TEIJIOM3OJISIIMOHHBIC M 3BYKOIOTIIOIIAIOIINE CTPOUTENbHBIE MaTepraibl. POA
MO3BOJIMJ  BBISIBUTH MUHEPAIBHBIA COCTaB O00pasloB M3 KPUCTAUIMUECKOW YacTH HCCIEoyEMbIX
oOpa3zoBaHuil. Pe3ynpTaThl 3TUX ONpeneNeHUH KOHTPOIMPOBAINCH TEPMUUECKUM aHAIN30M HE TOJIBKO Ha
NpeAMEeT JUArHOCTUKH KPUCTAJUTUYECKUX CTPYKTYpP, HO U B YACTH BBISBICHUS aMOP(HOM COCTaBISIOMIEH
n3ydaeMbix 00bekToB. TA BemomnHsuics Ha pepuBatorpade Q-1000/D cuctemsr F. Paulik, J. Paulik u L.
Erdey pupmber «MOM» (BynamemT). MeTon OCHOBaH Ha perdCTpallii MPUOOPOM M3MEHEHHH TEPMOXH-
MHYECKHX M (DU3MYECKUX MapaMeTpPOB BEIIECTBA, KOTOPHIC MOTYT ObITh BBI3BAHBI €r0 HAarPEBAHUEM.
TepMOXHMHUYECKOE COCTOSIHUE MPOOBI omuchiBaeTcss KpuBbiMu: T (Temmepatypnoii), ATA (auddepen-
UANBHON TepMoaHanmuTnueckoit), TG (tepmorpaBumerpudeckoid) u TG (muddepeHnnanbHoi TepMu-
geckoil). [Tociteass u3 mpeACcTaBICHHBIX KPUBBIX ABJsETCS npou3BogHon oT TG-dyukmuu. CriennaabHO
OBUIO M3YyYEHO TEPMHUECKOE MOBEICHHE JAHHBIX CUCTEM, YTO TIO3BOJIMIIO BBISIBUTH (PU3UKO-XMMHUYECKUE
KpUTEpUHU TyTel (GOopMHPOBaHMs BBICOKOTEeMIepaTypHbIX (a3. Ha 3Toii ocHOBE cTaio BO3MOXHBIM IPO-
BOIUTH OLICHKY OTHOCHUTEIBHOH 3HAYUMOCTH TE€X HIM HHBIX TEPMOMEXaHHYECKHX CBOWMCTB MCXOIHBIX
CTPYKTYp ¥ BHOBb OOpa30BaHHBIX COEJAWHEHUH ISl MPOTHO3MPOBAHMS IMOBEICHUS HMX 3a IMpeleliaMH
1300°C.

Pentrenoda3oBplii aHanu3 Ha MOJYKOJIMYECTBEHHOM OCHOBE OBUI NMPOBEACH HAa OCHOBAHUHU JH-
(dpakTorpaMM MOPOIIKOBBIX MPOO C NPUMEHEHHEM METOAA PABHBIX HABECOK U HMCKYCCTBEHHBIX CMECEH.
[Tpu 5TOM OBLIH OMpEAETCHBl KOJUYECTBEHHBIE COOTHOIIECHHUS KpHCTauMYeckux ¢a3. MHtepnperamnuro
JUQpaKkTOorpaMM MPOBOIMIN C HCHONb30BaHUEM AaHHBIX kapToTeku ICDD: 6a3za mOpOIIKOBBIX AU(pak-
tomerpuuecknx maHHBIX PDF2 (Powder Diffraction File) m mudpakrorpaMM YHCTBIX OT TIpPHMECEH
MUHEpaoB. [ OCHOBHBIX (a3 MPOBOIUIN pacueT COJepKaHusI.

B Cesepnom KazaxcTane ocHOBHBIE MarMaTHYeCKHE MOPOJIBI OBUTH W3yUEHBI HA OMOPHBIX y4acTKax
Kanaranan (1), BocTouHee OJHOMMEHHOIO IMOCENKa M y4yacTke KemkeHTal, HaxonsIIerocs 3amagHee B
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7 kM mocenka CrenHsk. Ha yuactke KemkeHTait Obi1i 0TOOpaHbl MacCcUBHBIC (2) 0a3aibThl, HUXKE MPH-
BEJICHBI TAaHHBIC NX aHATUTHYECKOTO N3yueHus (Tabmuma 1).

1. ITo ra6opo-am¢pubonrTaM, 0TOoOpaHHBIM Ha yudacTke JKaHarajam ObLIO YCTaHOBJCHO, YTO MpPH
HarpeBanuu ot 20 1o 1000°C nopoja Benet cebsl, Kak TS PMUYSCKH HHEPTHOE BEILIECTBO, HE OCTABJISIOIIEE
B JJAHHOM JIHalla30HE TeMIIepaTyp SBHO BhIpKeHHBIX A dekToB. [laHHbI 00pasel npeacTraBiseT coboit
cyoctpar n3 aM(pubOIM3UPOBAaHHOTO Tab0pPO, B COCTaBE KOTOPOTO OTCYTCTBYIOT TEPMHUYCCKH aKTHBHBIC
KOMITIOHEHTHl. B KauecTBe HCKIIOUEHHS K KiacCy MONOOHBIX 0Opa3oBaHMi TakkKe CleoyeT OTHECTH H
KOHEYHBIA WiieH psifa aMQuOOIIOB — TPEMOIIUT, XOTS B €r0 CTPYKTYpe MMEIOTCS TePMHYECKH HEYCTOM-
YUBBIE CBS3H, 00pa30BaHHbIE IByMs THAPOKCHIIBHBIMH TpyHIiaMy. BecoBast 1oJis THAPATOB B XUMHUIECKOM
COCTaBe TPEMOJINTA HACTOJIBKO Malla, YTO JIa)Ke BECbMa YyBCTBUTEJIbHBIE TEPMOTPAaBUMETPUIECKHE KpH-
Bole TG u DTG He MOryT IOMKHBIM 00pa3oM oTpearnpoBaTh Ha Qakt ynameHus OH w3 cTpyKTypeL.
BBuy TOTO, 9TO TPEMONHUT SABISETCA SAMHCTBEHHBIM BOAOCOIEPIKAIINM MPEICTABUTEIEM IMUPOKOTO psaa
amM(purOOJIOB, €r0 MOXKHO BCTPETUTH B COCTaBaX OOLIMPHON rpymIibl rab0po-aMpuOOIUTOB.

B ucneIThIBacMOM IHana3zoHe TeMIepaTyp H3ydaemasi mopona TepseT cBoil Bec Ha 2,7%. Iloteps
Macchl BeI3BaHa BbIOpocoM B atMocdepy 1,2% Boapl, 1,35% anokcuna yriepoaa, a Takxke CyOIuManuei
TOHKOJUCTIEpCHOW dacTu Tpomykra obxwura (0,15%). Jermapartanns mpoOBl MpOTEKaeT B MHTEpBAIAX
60-200, 200-470 u 470-570°C. OHa cBsi3aHa ¢ pa3foKEHHUEM TNIMHUCTOTO BemecTBa (4%). Y nanenue xe
CO; u3 cucTemsl ocylecTBisieTcs: B mpomMexxyTkax 570-670 u 670-860°C. B sTom ananazone remmnepartyp
COBMECTHO pasiiaraercs ocTalbHas 9acTh TEPMUYECKH aKTUBHOW mpuMecH — nosoMuTt (1,5%) 1 KampiuT
(1,4%). Beixox B armocdepy H,O, OH u CO, u3-3a mucconuanuyl yKa3zaHHBIX MHUHEPAIIOB COMPOBOXK-
JaeTcsi BeChbMa MajbIMH IOTEPSMH SHEPIHH, KOTOPbIE B PAJE CIy4yacB KOMIICHCHPYIOTCS TEIUIOBBIMH
BEIOpOCAMU TIPU IK30TEPMHUYECKUX MPEBPAMICHHUSIX TIIMHUCTON YaCTH MPUMeced B MYJUIUT M KPUCTOOAIHUT.
[MoBenenue wucciexyemMoil mopoasl npu HarpeBanun B amanazone 20-1000°C, cuperenscTByeT 00 OT-
CYTCTBHHU KaKUX-JIMOO CYLIECTBEHHBIX SHEPreTHUECKUX 3aTpar, CBA3aHHBIX C MPeoOpa3oBaHUAMH KOMIIO-
HEHTOB CHCTeMBbl. Bcsi aHeprus HarpeBa B yKa3aHHOM HMHTEpBaJie TEMIIEpaTyp IEIMKOM HaIpaBlieHa Ha
IJIaBJICHHE HCCIIEAYyeMOoro cybcTpaTa, KoTopoe ocymiecTBisercs 3a npeaernamu 1000°C.

Hpyrum sHeprocOeperatommM (akTopoM st rab0opo-ampuboInTa, B YCIOBHAX MOJABEMa TeMIIEpa-
Typhl 10 460°C, sIBIIIeTCS MOHOTOHHOE CHIDKEHHE €T0 TerioeMKOCTH. OO0 3TOM CBHAETENBCTBYET HEU3-
MeHHEIH poct opauHaTthl DTA-kpuBoii. Jlanee, B mpenenax 460-700°C nannHast KpuBas, OTpakaeT COCTOSI-
HHUE MOTOKa MPOTHBOIOIOKHO HAMpPaBICHHON TEIUIOTHI, UCXOSIIEr0 OT JABYX JHAOTEPMUYECKHX peak-
LU, MPOTEKAIOMINX B TIMHUCTHIX MpUMecAx o0pasia. 3aBepliaeTcs mpolecc YObUIM SHTANbINN B o0nac-
1 870°C. Ilocne 3Toro, yTpadeHHas TEIUIOEMKOCTh CUCTEMBI BocCTaHaBiuBaeTcsi cHadana (mpu §70°C)
1o ypoBHs B 0,33 gactu npexHedt BenwmanHbl, 3aTteM (ipu 1000°C) — nocturaet 3HaueHus 0,35 cooTBETCT-
BYIOIIUX €OUHUL. V3MEHEHHs 3THUX MapaMeTpOB B OKPECTHOCTSX YKa3aHHBIX TEMIIEpaTyp COMPOBOXK-
JaeTcsi ymMeHbleHueM opauHatel DTA-kpuBoi.

B wutore, B mpemenax HCIBITBIBAEMBIX TEMIIEpaTyp TeEIDIOCOAepKaHne radbOpo-ampuboNnTa CHU-
s)kaercs g0 0,65 gacreit HavanbHOTO ypoBHS. KauecTBeHHO Ipyrue CBOMCTBA HarpeBaeMoro obpasia oTMe-
yaroT kpuBble TG u DTG, kprBU3HA KOTOPBIX B KaKIBIi MOMEHT BPEMEHH KOCBEHHO MOJYMHEHA MOHO-
TOHHO MEHSIOLIENCS TeMIepaType, U HampsiMylo CBsi3aHa C MEHSIOIIECs MacCOM UCIIBITHIBAEMON HaBeC-
ku. Tak B npegenax 60-200°C u3 cucreMbl BeiHOCUTCs mopoBast Bojaa (0,4%), a B mpomexyTtke 200-570°C
yaansercsl TUAPOKCUIIbHAS BOAa, cHadana B komuuectBe 0,35 3zatem — 0,45%. B sTOoM TemmepaTypHOM
WHTEpBaJe MPOUCXOTUT 00e3BOKMBAaHUE TPEMOJIMTa U MYCKOBHTA. JlanpbHEUIIYI0 MOTepo Beca oOpasiry
obecrieunBarOT KapOOHATHI KaubIlusd W MarHua. B mpexenax Temmeparyp 670-870°C oTtmedeH BbIOpOC B
atMocepy ABe nopiuu Jetydero Bemectra (0,45-0,90%).

2. MaccuBHbIe 0a3anbThl ¢ ydacTka KerikeHTai, B yCIOBUAX JUHAMAYECKOTO HarpeBa B BO3IYITHOW
cpele TpEeTepneBaloT psl M3MEHEHHH, CBSI3aHHBIX C JUCCONMAINE BOIOCOIEPKAIINX KOMITOHEHTOB.
[MopomikoBas nmpoba B uHTepBaie Temiepatyp 20-1000 °C modTamHo TepsieT BoJy B TOH TemIiepaTypHO-
BECOBOM 3aBUCHMOCTH, B KOTOPOH mpociexxuBaercsi Tpaekropust TG-kpuBoi. OCOOEHHOCTH TepMHUyec-
KOTO TIOBEJICHHS MOPOJIbI, B HAOII0JaeMOM COYETaHWH MAacC BMEIIAIONINX MHHEPAJIOB, BO MHOTOM IIpeJ-
oTmpezeNieHbl MpoleccaMu 00e3B0KUBAHNS €€ KOMIIOHEHTOB. Peakiiuu JeruapaTaliid CUCTEMBI B TOW HITH
uHo# dopme (o mopdosorun DTA-, DTG- u TG-nuHNM) XapaKTepU3yIOT CTPYKTYPHOE COCTOSHUE MU-
HEPaJoOB, OTJABIINX BOJY.

— 4) ——
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Pentrenoda3zoBblii ananu3 GUKCHpyeT B 00Opaslie YeTKO BBIpAXKEHHBIE Pe(IEKCH XOPOIIO OKpHCTal-
JIM30BAaHHBIX CTPYKTYP KPEMHHUCTBIX MUHEPAJIOB, KJIMHOXJIOPA, MyCKOBHUTA, IUTarMoKiIa3a u ojgeHuTa. POA
HE yCTaHOBJIEHO B 00pasiie (pparMeHTOB CTPYKTYpPHI KaonMHUTA. Torna Kak, TepMUYECKH aHaJIN3 B CHITY
MHOTOKOMITOHEHTHOCTH aHAJIM3UPYEMOM CHCTEMBI, AUATHOCTUPYET OOJbIIeH 4acThio KaomuMHUT. TA Ha
(oHE TEMIOBBIX ITOMEX, BHI3BAHHBIX MYCKOBHUTOM, XJIOPUTOM M OJIEHUTOM, 3a(MKCUPOBAI TUITUYHBIC IS
KaoJauHUTA J1Ba 3 dekTa. ITo XOpOoIo MposiBIeHABIE dHA0TepMIdeckuii (405-575°C) u 5K30TepMUUECKAN
(745-815°C) nukwn.

Bce nmarHocTMpoBaHHBIE KOMIIOHEHTHI MOPOJIBI IOCIE TEPMHUYECKOTO OOE3BOKMBAHUS YACTHYHO
criekaroTcs, oopasys mpu Temmeparype 1000°C 1wroTHO cOMTYI0 Maccy TeMHO-OopmoBoro Isera. M3
CKa3aHHOTO CIIEyeT, YTO TOJIHOE CIIEKaHWE IIMXTHl MPOM30IIEeT NpHU MPOKaJUBaHUM Oojiee TOHKOM
¢pakuun (< 0.01 Mm) oOpasua win mpu Temiepatypax soime 1000°C.

Taxum 00pa3om, 0OHapy’>KEHHBIH B cOCTaBe 0a3aIbTOB XJIOPUT, MyCKOBUT U KAOJIMHUT B ACCOLIMALIUH
C IJIAruoKJIa3aMi OCHOBHOTO Psifia, 00pa3yIoT ChIphe, MPUTOIHOE IJIsl IIPOU3BOJICTBA TETUIOM30IIIIUOHHBIX
CTPOMUTENBHBIX MaTEPHAJIOB.

B Lentpansaom Kazaxcrane, B 25 kM roxHee r. Kaparanna (paiion moc. Cracckuii 3aBoj) ObLIH
oTOOpaHsl 00pa3Ikl aHme3nba3aIbTOB M Ty()OB OaimayiIeTCKOW CBHTHI CPETHETO-BEPXHETO OpPIOBHKA.
IIpoBeneHHBIN TEPMMYECKHI AHAJIN3 BBISBWII IIPU HArpEBAHMM INUXTHI PSA MPOSIBICHUN 3HIOTEPMHU-
YEeCKOTr0 XapaKTepa U OWH SBHO BBIPAKEHHBIN 3K30TepMudeckuil adpdext npu 775°C.

ITotepu Beca mopoasl MpokannBaHUS cocTaBwiau 5,7%. Kaxkneri BeiOpoc B atmocdepy eTydmx
KOMITOHEHTOB CHCTEMBI COMpOBOXHaeTcs nmukoM Ha DTG-kpuBOH, MHTEHCHBHOCTH 3TOTO IIpoliecca
00ycioBiIeHa KOJMYECTBOM MOTEPU MAcChl U MPOIOKUTENFHOCTBIO TIPOTEKAHHS PEaKiyH, T.€. JOIATOTOH
TEMIIEpaTypHOTr0 HHTEpBaa.

Tabmuua 2 — JlanHble peHTreHocnekTpanbHoro ananusa, TOO LentpanbHoii nabopatopun «I'eo AHaIUTHKA»

TIpoGer | Na;0 | MgO | ALO; | 8i0, | P,0s | K0 | €aO | TiO, |MnO | Fe;05 |,
Hentpansuenii Kazaxcran, 0xuee Kaparanner , 25 kM, Yuactku Kaparananackuid n Criacckuii 3aBof
AHIIE3UTHI, HUKHETO JICBOHA 3,75 5,34 14,70 | 57,20 | 0,22 | 0,24 | 6,90 | 0,79 | 0,09 7,46 3,31

BazanbThl, OaiiiayneTcKoi CBUTHI 3,55 5,56 19,31 52,81 0,26 | 0,24 | 1,18 | 1,38 | 0,26 | 10,20 | 5,25

IOxusb1it Kazaxcran, Uy-Unuiickue ropsl, ypouuine AHIBIPKEH-AKYOKY

MuHaaeKaMeHHbIC 0a3allbThI,

o 3,40 | 4,05 18,12 | 54,16 | 0,34 | 0,24 | 3,73 | 1,90 | 0,11 | 9,68 | 4,27
KOKTaCCKOH CBUTBI

MaccuBHbIe 0a3ajbThI,

o 3,97 | 4,21 14,32 | 55,41 | 0,27 | 0,39 | 6,35 | 1,53 | 0,11 | 7,83 5,61
KOKTAacCKOH CBUTHI

Bce ¢uxcupyemple peakiyu MpOTEKald B T€X TEMIEpPaTYpPHBIX MHTEPBANAX, B KOTOPBIX OOBIYHO
pasJararoTcsl TIIMHUCThIE MUHEPANbl. DTH JaHHBIC XOpoImIo corjiacyercs ¢ Mopdonorueit DTA- u DTG-
KPUBBIX B COOTBETCTBYIOIIMX JHuara3oHax Temmeparyp. CriemoBaTeiabHO, Bce 3Tambl MOTEPU Beca B
temneparypHoMm guamnazoHe 60-1000°C Obuth  BBI3BaHBI TIPOIIECCAMU OOC3BOKMBAHUS TIMHHCTHIX
MuHepaioB. CorllacHO aHalM3y TPAGKTOPHH KPHUBBIX B HCCIIEIyEMBIX y4acTKaX TEMIIEpaTyp, B COCTaBe
Tyda ObLIH BBISBICHBI CIEAYIONINE TEPMUYCCKH aKTHBHBIE MHHEpaibl: reTut — 1,1%, myckoBut — 5%,
xsoputT — 35% u kaonmuHuT. CoaeprkaHus STUX MHHEPAIOB B Mpo0ax ObUTH ONpeAeNeHbl 0 UX CTEXHO-
METpPHUH U Pe3yJIbTaTaM COOTBETCTBYIOIIETO 00E€3BOKUBAHUS.

Hawubonee mokazaTenbHONH, B OTHONIEHWH HSHEPTOCMKOCTH, TEPMHUUYECKON peakImeil paccMmarpu-
BaEMOM CHCTEMBI, SIBJISETCS Mpoliece 00e3BOKUBAHUS, MpoTeKarouii B npeaenax 415-595°C. Hderumpa-
Talys, TPOUCXOSIIasi B ’TOM IPOMEXKYTKE TeMIlepaTyp, BbI3BaHa TUCCOIMALMEH TIIMHIUCTOTO MUHEpaa.
3a SHAOTEPMHUYECKIM IPOLECCOM B CHCTEME WHTEHCHBHO NPOTEKaeT dK30TepMmmuyeckas peaknus (760-
825°C), u 3Tu ABa MPOTHUBOIOJIOKHBIX TI0 3HAKY Ipolecca CAEAyeT OTHECTH K JAECTPYKLIMHU KaOJWHUTA.
CornacHo moTepe Beca KAaoJMHUTA B YKa3aHHOM IMPOMEKYTKE TEMIIEPaTyp, U YUETy SJIEMEHTHBIX COOT-
HOIIIEHUI Macc B €T0 CTPYKType, KOJMYECTBO JAaHHOTO MUHEpala B mpode cooTBeTrcTByeT 13.7%.

Pentrenoda3oBblii aHaTM3 W3ydaeMoOl MOPOARI HE OOHAPYKIII SBHOTO NPHCYTCTBUS B HEH KaOIH-
HUTA, B CWIIy OTCYTCTBUS HA JU(PPAKTOTPaAMME SBHO BBIPOXKCHHBIX KAOJMHHUTOBBIX peduiekcoB. M3 3toro
ciemxyer, 9To aMop(du30BaHHAs CTPYKTypa YKa3aHHOTO TJIMHUCTOTO MHUHEpajda WMEeeT HHU3KYHO CTeleHb
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COBEpIIICHCTBA U MPEJICTaBIeHa BechMa TOHKOHN (pakuueii. JlaHHOE 00CTOSATENBCTBO HE MOKET CITYKUTh
TJIaBHOM TIOMEXOW ISl TePMUYECKOTO (pOPMHPOBAaHMS MYJUTUTa Ha OCHOBE TMONy amMopgHOro cybcrpara
kaonuHuTa. OO0 3TOM CBHJETENBCTBYET Pa3BUTHE B OKPeCTHOCTIX 775°C sk3oTepMuyeckoro 3¢ ¢ekra,
KOTOPBIi CBsI3aH 00pa3oBaHHEM B CUCTEME HOBOU (a3bl (MyJUINTA).

Hapsimy ¢ retutoM 1 TpeMs TUTIAaMH TJIMHUCTBHIX MHUHEPAJIOB, TEPMUYECKUM aHAIH30M yCTaHOBIIEHO
Hanmn4yre B mpoOe KpeMHezeMa (xammenoHa). /lmarHocTWka JaHHOTO MHHEpajia OCYIIECTBIIACH NPH
HarpeBaHUHM HE TOJIBKO CaMOT'0 MCXOTHOTrOo o0pasla, HO M MPOIYKTa €ro MPOKalIWBaHHs, C TeM, YTOOBI
0CBOOOIUTH €11a00 BBIpaxeHHBIH A((eKT MoTMMOP(PHOro MpeBpamieHs] TUOKCHIA KPEMHHUS OT TeIlIo-
BOro ()OHA, BRI3BAHHOTO JETHApATAIlUCH KAOJTMHUTA. BEIIBICHHBIA TaKUM CIIOCOOOM SHIOTEPMUUCCKUN
muk Ha DTA-KpHBOi, MO3BOJMI MO WHTEHCUBHOCTH 3(QeKTa OIEeHUTHh KOJMYECTBO KBapla, KOTOpOE
coctaBuiio 0koso 30% OT Macchl UCIBITHIBAEMON MTPOOHI.

B kxagecTBe Ipyrux CHIMKATHBIX M KPEMHHCTBHIX KOMIIOHEHTOB IOPOAA COCTOWT W3 ILIATHOKIa3a
(~ 10%) u onenura (~ 5%), comepkaHue KOTOPHIX YCTAHOBJIEHO C MPUBJIEUEHHUEM KOHTPOJIBHBIX pEHTTe-
HO(a30BBIX OMpeIeICHHH.

Takum 00pazoMm, JaHHBIE WHCTPYMEHTAJIBHBIX OMPEAENCHH BHISBIIIM B HCCIEIyeMON MOpoje Ha-
mmane — 45% O0e3BOMHBIX KPEMHHEBBIX 00pa3oBaHMid (IIarnokia3a, KpeMHe3eMa u oJlieHuTa) u 55%
KaoJIMHUTA, XJIOpUTA, MycKoBUTa U TetuTa. IIpu mpokanuBanuu qo0 1000°C yka3aHHBII KOMITIEKC 0Opa-
3yeT MONYCHEeKIIYIOCs YIUIOTHEHHYI0 Maccy OopioBoro mBerta. JlampHellee ucClieZlOBaHUE ITOKAXKET,
KaKre HauMeHbBINNE TPEeNTbl TEMIIEPAaTyp M CTETIeHb U3MENTbUeHHS IUXTHl HEOOXOIUMBI U JOCTATOYHBI
JUTSI TTOJTyYEHUS TIEPBOH (pas3bl CTEKIIOBAHUS IIUXTHI.

Cyns Mo TreoNoTHYeCKUM JaHHBIM, H CTPYKTYPHO-TEKCTYPHBIM MPHU3HAKAM MOPOJBI OaiiiayneTcKoi
CBUTHI [6, 7], MOABEPIIUCh MHTEHCUBHBIM JIHHAMOMETaMOP(UYECKHM IPEOOpa3oBaHUSIM B YCIOBHUSIX
MHOT'O3TAIIHBIX IITOBHBIX ne(bopMauHﬁ. B wrore nanoxxenue )Z[I/IHaMOMeTaMOp(i)I/ISMa IMPUBEJIO K YaCTUY-
HOMY M3MCHEHHMIO NEPBHYHOIO COCTaBa MOpoAbl. TeM He MeHee, 9TH MOPOAbl HaXOMSIINECs B IIOBHOM
30HE TIPUTOHBI B KAYE€CTBE CHIPhSI IS TPOU3BOICTBA MUHBATHI.

B roro-Bocrounoit gactu Yy-Wnuiickux rop, ypouuniie AHIBIPKEH-AKIOKY OBUTH U3y9ICHBI MaCCHB-
HbIC ¥ MUHJIaJICKaMEHHBIe 0a3alIbThl KOKTACCKON CBUTHI HIDKHETO JIeBOHA (Tadiuia 2—4).

Tabmua 3 — MUKpO30HIOBBII aHATN3 — XHMHYECKUAN COCTAB MACCHBHBIX 0a3alIbTOB KOKTACCKOM CBUTHI
(Bce pe3ysIbTaThl B BECOBBIX %0)

Crextp Na,O | MgO Al,O; SiO, P,0;5 K,O CaO TiO, MnO Fe,0; Hror
Crextp 1 4,38 3,55 15,32 53,00 0,82 1,84 3,76 1,63 0,07 15,62 100,00
Crextp2 | 501 | 3,73 | 16,60 | 56,06 0,23 2,07 4,71 1,49 0,25 9,85 100,00
Criextp 3 4,95 3,91 15,46 55,60 0,36 1,90 5,48 1,70 0,15 10,49 100,00
Cpennee 4,78 3,73 15,79 54,89 0,47 1,94 4,65 1,61 0,16 11,99 100,00

Tabmuna 4 — MUKpO30HIOBBII aHAN3 — XAMHYECKUAN COCTaB MUH/IAIEKaMEHHBIX 0a3abTOB KOKTACCKOH CBUTHI
(Bce pe3ysIbTaThl B BECOBBIX %0)

Criextp Na,0O | MgO Al,O; SiO, P,0;5 K,0 CaO TiO, MnO Fe,0; Hror

Cnextp 1 | 446 | 3,75 | 16,89 | 53,63 0,81 1,60 7,08 1,45 10,33 446 | 100,00
Cnextp2 | 493 | 443 | 1656 | 52,19 0,80 1,26 6,39 1,44 12,00 4,93 100,00
Crextp3 | 5,19 | 398 | 1645 | 52,49 0,80 1,17 6,24 2,14 11,54 519 | 100,00

Cpennee 4,86 4,05 16,63 52,77 0,80 1,34 6,57 1,68 11,29 4,86 100,00

B munnanexkamenHoM Oa3zanbre mpu HarpeBanus 10 1000°C TepMuueckne KpUBBIE OTPaXKalOT CEPUI0
MPOSIBJICHUH BBI3BAHHBIX BBIOPOCOM B arMmocdepy razoodpasueix BemiectB (H,O, OH u CO,). Moure-
KyJIsIpHas BOJa OOpBIBAaeT CBSI3W C TIMHUCTBHIMH BKIIOYCHHSAMH Topoabl B mpenenax 60-200°C. I'mapok-
CUJIbHAS BOJa yXOAWT B 1Ba 3Tama — B mpenenax 200-270 (mectpykmus reruta) u 270-510°C (mucco-
OUAIMA THAPOCTIONG W XjopuTa). B KOHIIE TepMuyeckoro mnpeoOpa3oBaHUs MPOUCXOIUT SHAOTEP-
MHYECKas peakius pa3okeHus KanpiuTa (B mHTEepBaje 610-705°C). TepMudeckn akTUBHBIC MUHEPATHI B
MOpoJie 10 JaHHBIM MPOBECHHOTO aHaIN3a MpeacTaBieHbl: reTutoM (~ 1,1%), rugpocmogamu (~ 5,9%),
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KanpIToM (~ 6,8%) u xmopurom (~ 13,1%). KomudectBo kpemHe3ema cocrapisieT ~ 30%. ['maBHyt0 ke
4gacTh mopoabl 10 40%, COCTaBISIFOT TEPMUYECKH HHEPTHBIE MHUHEPAITBL.

Pentrenoda3zoBeie onpeeneHrs MOATBEPANIN PE3yIbTaThl TEPMHUYESCKOTO aHAIN3a, TOyUYeHHbIE 110
COCTaBy HcCieqyeMOol Mopoabl. MUKPO3OHIOBEIM aHAU3 HCCIEAYEeMOro 00beKTa Jall HCUESPIBIBAIOIIYTO
WH(GOPMAIUIO O MOJHOM COOTBETCTBHUHU €TI0 JIEMEHTHOTO COCTaBa M OKCHIHOW YacCTH TOPOJBI C XHMH-
YECKUM HAITOJITHEHHEM MHUHEPAJIOB.

MaccuBHbIH 0a3aibT JaeT MpU HArpeBaHUM Te ke A EKTHI, UTO U B peaspiayeM odpasie. [Ipupo-
Jla TEPMHUYECKUX PA3JI0OKEHHI KOMIIOHEHTOB 00X CPaBHHBAEMBIX MPOO B COOTBETCTBYIOIIUX Ipeenax
TEMIEepaTyp MONapHO ONWHAKOBa. He3HAUWTENbHBIM OTIMYHEM B TEPMHUYECKOM IMOBENEHUH YKa3aHHBIX
00pa3IoB CIYKUT JUIIb HEKOTOPHIE HECOBMAJEHHUS OTPE3KOB BPEMEHH M TEMIIEPAaTypHBIX HHTEPBAJIOB
JIECTPYKIUKM OTACIbHBIX KOMIIOHCHTOB MPOOBI, YTO TPUBEIO K OTKIOHEHHUSIM DPACUYCTHBIX IMOKa3aTeliekh
CHCTEMBI OTHOCHTEIIHO €€ MUHEPAIBHOTO COAEPIKaHNS.

o mopdonorusm DTA- 1 DTG-KpUBBIX KaueCTBEHHO YCTaHOBIICH MHUHEPAJIbHBIA COCTaB MPOOKI, a
o nokazaHusiM TG-TUHUI BBISIBIICHBI TIOTEPH BeCa, TO3BOJHUBIIKNE KOJUYECTBEHHO OIPEIEIUTh COCTaB
JIMaTHOCTUPYEMOH MpoOBI, a UMEHHO: 1) cornacHo maHHBIM TA ¥ KOHTPOJBHBIM PEHTTEHOMETPHUYECKUM
M3MEpEeHHAM, COJepXKaHWe KBapIlia OMPEAeIsIOCh IMOITYKOIWYEeCTBEHHO, M0 WHTEHCHBHOCTH Cliabopas-
BUTOTO 3HIOTepMHUUEcKOro 3¢ dekra noaumopduoro nepexona SiO, u3 ogHoi Moaudukanuu (0-KBapia)
B Moaudukanms [-kBapia; 2) KOJIWYECTBO TEPMHUYECKH HHEPTHBHIX MHHEPAIIOB YCTaHABIMBAJIOCH II0
OCTaTOYHOMY TPUHITHITY.

PeHTreHoBckre AaHHBIE M0 MUHEPAJILHOMY COCTaBYy MCCIIENYyEeMOro oOpaslia HaXoAATCs B JAOJKHOM
COOTBETCTBUM C pe3yJbTaTaMH TEPMHUECKOTO ompesesneHus. HekoTopele OTKIOHEHHS B MOKa3aTensix
MUHEPAJHHOTO COAEP KaHWs, MOyYeHHBIX yKa3aHHBIMH METOJIaMH, CBS3aHO C OCOOCHHOCTSIMH METOIO-
JIOTUM TPOM3BOJICTBA PEHTTeHO(}a30BOT0O M TEPMHUYECKOI'0 aHaJM30B. Pe3ynpTaThl MUKPO30HIOBOTO
aHaJi3a Mo ONpEeNeICHNI0 XMMHUYECKOTO U OKCUIHOTO COCTaBa MPOObI, TAKKE COOTBETCTBYIOT XMMHUYEC-
KOMY COCTaBy AHMarHOCTHpyeMoro oObekTa. Bce mpuBeneHHBbIE AMQpPAKIMOHHBIE MHKH TPHHAIEKAT
TOJIPKO yKa3aHHBIM BhIIE ¢azaM. OTMEUEHBI XapaKTepHbIEe MU(DPAKIMOHHBIC PEQIICKCHI, TTO3BOJISIONINE
MPOBECTU HICHTU(DHUKALINIO TPUCYTCTBYIOINX (a3.

Crnenyromuii 3Tanm W3y4eHUs TOJIY4YeHHS MUHBATHI CBS3aH C IUIABICHHWEM M TOMOTEHHW3aluell pac-
TUIaBa, KOTOpPBIE MPOXOIAT MPHU BBICOKUX Temmeparypax (mo 1450°C). [anee TexHONOTMU HepepabOTKH
0a3aIbTOBBIX BOJIOKOH B MaTe€pHallbl M HM3AENUS HE CBA3aHBI BBICOKOTEMIIEPATYPHBIMH IPOIIECCAaMH
MPOU3BOISATCA C IPUMEHEHHEM «XOJOJHBIX TepepaboTok». B TexHomornueckoM mporiecce Mpon3BOACTBA
0a3aJIbTOBBIX TOHKHX BOJIOKOH CYIIECTBYET J[Ba SHEPTOEMKHX ITMKJIA IPOU3BOJICTBA — IUIaBJIeHHE Oa3alb-
Ta W pa3ayB NEPBUYHBIX BOJIOKOH BBICOKOTEMIIEPATYPHBIM IMOTOKOM. Takum o0pa3oMm, MpPOM3BOJCTBA
0a3aIbTOBOM BaThI SBJISIOTCS 1O CBOCH CYTH JHEProcOEperaroniiMU W 3KOJOTHYECKH YHUCTHIMHU [6-8].
Takue TEXHOJOTUYECKHE WCIBITAHUS TIPOBOASTCS HAMH Ha BBICOKOTEMIIEPATYpHOM TMeYd MapKu
Nabertherm, LHT 04/16, 2015. bbutn nosydeHbl 6a3aibTOBBIC BOJIOKHA, KOTOPBIC MPEACTABISIOT COOOM
CJIOM BOJIOKOH, TMEPEMyTaHHBIX M CKPETUIEHHBIX MeXIy co00il B Buie arperara 0a3zaibToBO# BaThl. Ha
OCHOBe 0a3aJbTOBBIX BOJIOKOH BO3MOKHO MPOU3BOJACTBO TEIUIO- U 3BYKOH3OJSIIMOHHBIE MaTepHaJIOB,
TaKWUX KaK, MaThl, IPOIIMBHBIC MAThI, XOJICThI, KAPTOH, MATKUE ¥ KECTKUE TLTUTHI.

Bonokna u3 6a3anbToB 001a1a10T BEICOKOH MTPOYHOCTHIO, CTORKOCTBIO K BO3JICHCTBHUIO arpeCCUBHBIX
Cpell, OJNTOBEYHOCTHIO, 3JIEKTPOMIOISIMOHHBIMA CBOMCTBAMH, IPOM3BOJATCS W3 MPHUPOJHOTO 3KOJO-
THYECKH YUCTOrO ChIphbs. IloaTomMy 0a3anbTOBble BOJIOKHA MMEIOT HEOOBIYailHO BBICOKYIO MEPCHEKTHUBY
MPUMEHEHUS B IMTPOMBIIUICHHOCTH, CTPOUTEILCTBE, dHEpreTHKE [3-6]. TexHoIoruu mpou3Bo/IcTBa 0a3alb-
TOBBIX BOJIOKOH W OCOOEHHO HETIPEPHIBHBIX BOJIOKOH, JOCTaTOYHO HOBBI, UMEIOT A HOBBIX NPHUHIIH-
MUATBHBIX OCOOEHHOCTEH, CBA3aHHBIX C HCXOIHBIM ChIPbeM, KOTOPBIM ABISAIOTCS 0a3anbThl. [ Kaxmoro
THna 0a3anbTa HEOOXOIUMBI CBOM OCOOBIC TEXHOJOTHYECKHE PEXKHMBI M TapaMeTphl MPOU3BOJCTBA
BOJIOKOH.

Jo HenaBHero BpemeHu B KazaxcraHe He yIeNsIv JOJDKHOTO BHHMAaHUS MCCIIEIOBAaHUIO 0a3aibTo-
BBIX MMOPOJ, KaK UCXOJHOTO CBHIPhS IS MPOU3BOJCTBA MUHEPAIBLHBIX BOJIOKOH W BaT. boibliel 4acThio
0a3abTHl pacCMaTpPUBANIH, KaK MEOCHb U JOPOKHOTO CTPOUTENLCTBA, B TOM YHCIE JJISI OTCHINKH JKe-
JIE3HOJIOPOKHBIX HACHINIEH, ITOJIOTEH aBTOMOOWIBHBIX JOPOT, HAMONHUTENs aisi OeToHa. CTOMMOCTH
0a3aIbTOBOTO CHIPhS HU3KAs, KaK U IIeHa MIe0HI. AHAIN3 UMEIOIIMUXCS TaHHBIX TI0 XUMHYECKUM COCTaBaM
MOKa3aJ, 4YTO BO MHOTUX peruoHax KaszaxcraHa mMeroTcs 3ajexu 0a3ajibTOB MPUTOMHBIX JJIS TPOU3BO/I-
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cTBa 0a3aMbTOBOIO BOJIOKHA. 3amachl 0a3albTOB B KAXIOM M3 PETHOHOB COCTABISIOT MHOTHE JCCSITKH
MUUTHOHOB TOHH.

Paboma evinonnena npu gunancosoii noooepoicke npoepammor MOH PK, no npuopumemy: «Payuo-
HaIbHOE UCNOIB308AHUE NPUPOOHBIX PECYPCOos, nepepadomKa Coipbs U NPOOYKYUU, NPUKIAOHbIE HAYYHblE
uccnedosanusny, no meme: «Paspabomxa mexmonrocuu npouzso0cmea neekux 3anoiHumeneii 0 6emoHog
U3 OMX0008 nepepabomKu MaeMamui4eckux noOpoo U NPOU3600CME0 MENIOUSONAYUOHHBIX MAMEPUATIO8 U3
Munepanvozo colpvsan, Ne 324 om 13 mas 2016 2.
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K. C. Tyaemucora, II. E. KoreipHukon’

'AK «Kazakcran-bpuran TeXHUKaIbIK yHEBepcHuTeT», Anmatsl, KasakcraH,
HKIIC «K. U. Cotbacs aTBIH/IAFBI T€OJIOTHSUIBIK FRUTBIMIAP WHCTUTYTHI», AnMatsl, Kazakctan

KA3AKCTAHHBIH HETI3I'T (BA3AJIBT) MAI'MAJIBIK TAY KbIHBICTAPBI
J)KOHE OJIAPABIH MUHEPAJIIbI MAKTA JKOHE TAJILIBIKTAP OHAIPYT'E APHAJIFAH
KEJIEHIEK ITAUJIAJTAHYbI

Annoranusi. KazakcTanHbIH ayMarbiHIarsl OipkaTap aynaHaapaa 0a3ajibTTaH KacalblHFaH MUHEPAIIbl MAaKTa
JKOHE TANIBIKTap OHAIPY YIIH MIMKi3aT Ke3ICpiHiH T'eONOTHSUIBIK IMapTTaphl KapaiblHAbl. MuHEpanabpl MaKTaHbBI
OHIIIPY YIIiH KOpjlap MEH MEePCHEeKTHBTI O0BEKTUIepAiH OomkaMIsl Oaramaypl OepiinreH. OHIIpici YIIiH KapaMabl
MeTaJul eMec MaiJael Ka30amapIslH HETi3rl TYpJIepiHiH KeMIeH Il TeoNIOTHSIIBIK, MUHEPAIOTHSIIBIK JKOHE MeTporpa-
(ukanslk 3epTTey dAicTepi OTKI3UIAI. MuHepanabl MaKTaHbIH OHIIPICIH YHBIMAACTHIPY YIUIH HEri3ri Tay *KbIHBICTAp
OotibiHIIa (0a3aapT, Ta00P0-aM(PHUOOIUT) reOJOrHIIBIK-TIETPOIOTHSIIBIK (TapaMeTpIIiK) CHIIaTTaManapbl OepireH.
Tanmanran 00BbEKTUIEPIHIH MCOIOTHSIIBIK KYPBUIBICHIHBIH epeKIIeaikTepi 3eprreminren. OChl Herizme Ooariak 3epT-
TEy YLIIH 3TaJIOHABI 00BEKTIIEPIIH TaHJaybl JKacainFaH. Tay )KbIHBICTAPBIHBIH 3aTTHIK KYPaMbIHBIH KEIIeH Ii 3epTTeyi
KacaJiFaH.

Ty#in ce3mep: MUHEpaIAbl MaKTa XOHE TAJIBIKTap, Oa3anbT, nuadas, rabopo, aMpuOOIUT, TEOIOTHUSIIBIK-
METPOJIOTHSUIBIK CHUIIATTAMANIAPBI, XUMUSIIBIK, TEPMHUKAJBIK, PEHTTCHOIUPPAKTOMETPUKAIBIK JKOHE MUKPO30OHIBIK
Tajaaynap.
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