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HETPAJIMIIMOHHBIE METOJ/IbI OYUCTKU KBAPIIA
OT 'A30BO-KUJIKUX BRIIOYEHUN

CoBpemenHas TexHuka Tpebyer OT KauecTsa KBap-
1eBoro ceipba npospayvoctd B MK u Yd-nguanaso-
Hax 3JIEKTPOMATrHUTHOI'O CIEKTPA, BHICOKOH CTEIEHH
OJIHOPOJIHOCTH, OTCYTCTBUA BKIoueHuil. [Tpupoanoe
ChIPbE COJEPIKHUT NMPUMECH HMMAHEHTHO M He Crocob-
HO Y/IOBJIETBOPHTB 9THM TpeboBanuam. IToatomy no-
JIydeHHE 0000 YHCTBIX MATEPHATIOB CONPSKEHO C He-
00X0AMMOCTBIO MPUMEHATH METO/bI OOOoraleHns, yc-
TPAHSAIOINE ECTECTBEHHbIE J1e(PEKThl IPUPOHBIX Ma-
TEPUAIIOB.

(Mopma BXOKICHHS TPUMECH B KBApIL ONpeaenser
Haubonee onTHManbHBIH MeTOA ero oboraieHus.
Knaccndukaums npumeceit B KBapie M MeToabl MX
yJaJIeHus npuBeaeHbl B Tabi. 1.

OcTaTkn BMEIIAIOUIHX TTOPOJ1, MOCTOPOHHHE MH-
Hepanbl KpynHoctbio 20-80 MM n Gonee ycrpaHsior
COPTHPOBKOMH, He Tpebyloumei Hu3MenbueHus npobbl
(PesuuBuen, 1970). [l yaaneHus 3epeH Kele3oco-
JAEPKAIIMX MHHEPAJIOB M MX CPOCTKOB C KBaplieM,
BCKPBIBIINXCS B Tipolecce ApobieHus, NPHMEHSIOT
MAarHuTHYIO cenapanuio. (PeppuMarHuTHeIE 3epHa OT-
OMpaloT NpH CpPaBHUTENILHO HeGONBIION HanpsKeH-
HOCTH MarHUTHOTO 1OJISl, B CHJIBHOM T10JI€ YCTPAHSAIOT
napamMarHMTHele BKIIoueHMs. JKenesocoaepxauime
NPHUMECH H CHJIMKAThI YAAIAIOT M3 KBapLEBOH pYIbl
(noraumeii (Knaccen, Mokpoycos, 1959). Jloouncrky
MOBEPXHOCTH KBAapLa BeJyT B IVIABMKOBOH W COJISIHOM
KHCJI0TaX, J0BOAA conep:xkanue npumeceit g0 < 0,01%
(CnpaBounuk.., 1974; Cnoco6 ouwmctku.., 1991).

Crpykrypubie npumecn Al, Na, Fe, K, Ti B kBapue
YAQIAIOT EKTPOIMTHUECKMM CrocoboM, OYHCTKOH
BO B3BELIEHHOM COCTOSIHMM, IMEKTPOXHMHYECKOH
OYHCTKOM, CIIOHTAHHONH r'HAPOTEPMAILHON NMepeKpuc-
Tasmsauueii (Knaccen, Mokpoycos, 1959).

Haubosiee Tpy/iHo u3BiekaeMbIMH M3 KBapua Mme-
XaHHYECKUMH METOJaMH oboramieHus OKa3bIiBAlOTCH
razoBo-kuakue skmouenus (IHKB). Ux ypansior ¢
nomouklo tepmoodbpaborku. [lpoby nosoasr no
Temrnepatypel 700-750 °C, npesbiiualomei TeMnepa-
TYPY noauMop¢HOro npeBpanieHus KBapua, 1 nocie
20-MHMHYTHOIT BBIIEPKKH pe3ko oxaxaaior. [Tpoayk-
Thl aekpenutaunn KB ussnekaiorcs Boaoit (Diire-
nec, 1964).

Ha npumepe kBapieBbix npo6 KapeibCKHX MecTo-
POKACHHH NPEJCTABIEHBI JIAHHBIE O COJICPKAHHN OC-
HOBHBIX JIEMEHTOB-TIpUMeCEii JI0 M TIocse TepMooD-
pabotkn (tabu. 2). AHann3el 37IeMEHTOB NpuMeceii B
KBapliie BbinojiHensl B 1abopatopusix «Analytica Ab»
(LlBenus) n «Tatsumori Corp.» (SAnouus) atomuo-
abcopOuHoHHBIM MeToI0M (criekTpomerp AA-670).

TepmoobpaboTka yiyuluaeT ka4yecTBo Kpapua B
uesoM. Ilpu cTpykTYypHO# nepecTpoiike KBapii caMo-
OYMIIAETCH, CHHKACTCS COJICPKAHHE NpUMecel B pe-
wetke u cocrase [KB. Boicokas remnepartypa cno-
coberpyer 3aneunBanmnio aepekton, anddysznu crpyk-
Typubix npumeceii Al, K, Ti B nopsl, Tpeumusl, aek-
permraumn KB. Ilpu stom conepxkanne Na n Fe
NPAKTHYECKH HE MEHSETCH.

Tabnuua 1

Ipamecu B KBAPUCOACPKAIHMX NOPOAAX H TPAAHUHOHHBIE cI0cObLI oforamenns

Y nansembie npuMecH Cnocobul oboratenns

Ipumensembie MeTobl 0GorateHus

Munepaib- nunucteie Mexannueckune Ilpomuiska
HBlC
3epuucToie CopTuposka, rpaBHTaLIHA, CENapaliia MarHUTHasA W eKTpHyeckas, GroTaims
ITnenounsie Mexannueckas 04HCTKA MOBEPXHOCTH
Brmouenns Trepavie DUIMKO-XHMHYECKHE ITnpomerannyprus
I"asoBo-kuKHe JlekpennTaums
CTpyKTypHBIE XHMHUECKHE, THAPOMETAITYPIHs
Tabnwua 2
KoauuecTso npumeceii B o6oramennom ksapue, ppm
Ne npobui Metoa oborainenus Al Fe K Na Ti

2 MarnutHas cenapaums 2700 86 830 360 51
2 TepmooGpaGoTka 2400 82 670 440 48
6 MarnuTthas cenapaums 3600 200 810 390 120
6 Tepmoobpaborka 3200 180 740 620 82
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Puc. 1. Biok-cxeMa J1eKpenuTallHOHHOH YCTAHOBKH:

1 — konTeiinep ¢ npoboii; 2 — KosibleBas MMEKTPHUECKas nevs; 3 —
cnuua M3 Hepxkapetoweii cranmn; 4 - renedon; 5 - yeunnrens; 6 —
6ok nuTanns yeunurens; 7 — GUILTP BHICOKHX YacToT; 8§ — yacro-
Tomerp; 9 - JIATP-1; 10 - xpomens-amomenesas tepmonapa; 11 -
UHpPOBOI BOJILTMETP

Onnako TepmoobpaboTka — 3HeproeMKmii crocob
ycrpanennsi IKB. Pacxon sneprum cocrasiser oko-
no 0,2 kBt uac/t rpaa. TenaeHuMs COBPEMEHHOTO
TEXHOJIOTMYECKOT0 PA3BUTHA CBS3aHA C YMEHbILEHH-
€M 9HEProeMKOCTH IMPOLECCOB NPH TNOBBILLIEHHH HX
pdexkTHBHOCTH.

Hama uens — nouck u usyuexue cnocodbos ycrpa-
Henus [DKB, cHukaionmx sHepreTnyeckue 3aTparhbl
MO CPABHEHHIO C TPAHIIHOHHBIM.

M nes nepsoro cnocoba HermocpeACTBEHHO CleyeT
H3 Mexanusma aekpenutauuu [DKB, obbscHsouero
paspbiB BKJIIOYEHHI NPH HarpeBe yMeHbIIEHHEM
IOTHOCTH Kuakoi dasbl IKB. Tlo mMepe pocta Tem-
nepaTyphbl 3Ta NPHYMHA CHAYaJla BbI3bIBAET romMore-
HHU3A1MI0, HCYE3HOBEHHE Ia30BOM (pa3el M 3anosnHe-
HHE KH/IKOCTBIO Beero obbema piunouenns. Iocneay-
1ollee YBEJTHYEHHE TEMINEPATYPbl NPHBOJUT K POCTY
JIAB/ICHHUSA HECKUMAEMOI JKHIKOCTH BO BKJIIOYEHHH J10
npeziena npovyHocTH Marepuaia. Toriaa uenocTHocTs
MaTepHala-MaTpHIIbl HAPYLIACTCS, BKIIIOYEHHE B3pPbl-
BAETCA W NEPecTaeT cyulecTBoBaTh. IpoayKThl BKIIIO-
YEHHs OCTAIOTCS HA MTOBEPXHOCTH MaTepuaia.

M3 onncanns MexaHu3Ma SICHO, YTO OTBETCTBEH-
HbIM 3a iekpenutaunio [KB siBasiercs He remnepary-
pa, a BHYTpeHHee JaBlieHue BKIoYeHus. [NosbicuTh
nasjenue B KB MOXKHO He TONILKO HArpeBoM, HO M
YBEJIMUEHHEM BHEILIHErO JaBJICHUS, HAlIPUMeEp, IoMe-
mas npoOy kBapua B aBToknas. Eciin BHelHee j1asie-
HHE HE NMPEBLILIACT MPE/Ie/1 NPOYHOCTH WIH HE MOJIHO-
creio nepenaerca [2KB, To narpesanune npobwl B Ta-
KHX YCJIOBHAX BEIET K JICKPEIUTALIMN BKIIOYEHHI NpH
GoJsiee HU3KHUX TEMIEPaTypax, YTo MO3BOJISET CHU3NTh
IHEPro3aTpaThl HA HATPEB 110 CPABHEHHIO C TPAJINIIH-
OHHBIM CIIOCOOOM.

DKCNepuMeHTBl TpOBe/IeHbl HAa JBYX npobax
AHIbHOTrO KBapua 3/94 (Xusosaapa) n 9/98 (Crena-
HoBO O3epo) ¢ pasmepoMm 3epeH Meree | MM, npe-
CTABJICHHBIX COOTBETCTBEHHO NPO3pauHbIM OebiM
KBApLEM € HeDOJIBIIMM KOJIMYECTBOM TpUMeced M
BKJIIOYEHHH H HENPO3PayHbIM KBAPLIEM CEPOro IIBETA
C BBICOKHM COJICPAKAHNEM MCIIKMX BKIIOYEHMI.

O6paboTky npob Benn B 1abOpaTOpHOM aBTOKA-
Be, B (hopme 1maunapa pazmepoM 350x350x1100 mm,
EMKOCTBIO 5 JI, MOILHOCTBIO HArPeBATEIbHBIX JIeMEH-
T0B 3 KBT 1 nanpsbkennem 220 B. ITpoby kBapua no-
MELLAJIN B THIIIN eMKOCTBIO 10 M1, BBIICPAKHBAIIN IPH
temnepatype 165-172 °C u nasnenun 6,0-7,6 at™m B
TeyeHue 5 yacos B aTMocdepe BOAsHbIX napos. I1o/1b-
€M TEMIIEPATYPLI 10 MAKCHMAJILHOH NPOBOJNIIH B Te-

=

200

il

aloneasaenrlany

(_
‘._L‘JLA L
1 -
.
>
|
'
£

Alaiang

Puc. 2. Hu3k0uyBCTBHTEILHEIE IeKPenTorpaMMbl nipoob 3/94

yenue 3,0-3,5 yacos, nocreneHHoe OXJIaK/JACHHE — NPH
OTKJIIOYEHHUH ABTOK/IABA B TEYCHHE HECKOJBKHMX Ya-
cos. Ilocne apToknaBupoBanus npodel ABA Yaca Bbi-
cylmnBaau B mydenbroit neun npu 100 °C,
Kourponsb 3a conepxanmnem KB B ucxomnoi u
006paboTaHHOM KBaplEBbIX NPOOAX NPOBOAMIN 110 3a-
BHCHMOCTH YHMCJIA 3BYKOBBIX HMIIYJILCOB, BO3HHKAlO-
X B npobe B nmpouecce HArpeBaHHs, OT TeMIepary-
pbl. Perucrpainio 91oii 3aBUCHMOCTH BeJIM HA JKCIie-
PHUMEHTAJIBHOM JIKPENHTALIMOHHOI ycTanoBke, 0J10K-
cxema Kotopoi npuseacHa Ha puc. 1. Ilpoby B
CIeIMAIbHOM KOHTEeHHepe, KeCTKO COCAMHEHHOM C
KOHIIOM CITHIIbI U3 HEPKABEIOLICH CTA/IH, TOMEILAJIH B
LIEHTP BEPTHKATBHO YCTAHOBJICHHOMH KOJIBIICBOH JJIEK-
TpHUYecKoi neuku. Jlpyroii KoHel Criuiibl ONMpPAJICs Ha
meMOpany Tenedona. OT wienuka B KOHTEHEpe 3BYK
10 cruiie nepeaasaics memOpane, npeobpa3oBbiBaics
B 2JIEKTPHYECKHIT MMITYJILC, KOTOPBIi lajiee yCHIHBall-
CSl YCHIIMTEJIEM H yepe3 (UIbTP BBHICOKMX HAacCTOT MO-
CTYIAJI HA 4aCTOTOMETP, paboTalolMii B peskuMe cue-
Ta MMITYJIbCOB. DNIEKTPHUCCKYIO NeYb 3aNUTHIBAJIH OT
PEryJMpoBouHOro naboparopHoro aBrorpancopma-
Topa JIATP-1, nocreneHHo nojgHuMas HanpsbKeHHe.
Temnepatypy B KouTeiHepe npoObl Onpene/suin 1o
NOKA3aHUAM NPELE3HOHHOTO BOJILTMETPA, COEIMHEH-
HOIO € XPOME/Ib-aJIIOMEIIEBOI TepPMONapoii, Haxo -
1ieics B TEIUIOBOM KOHTAKTE C KOHTEHHEPOM.
[Tomexamu anHOro crocoba perncTpaumnn JaeKpe-
IMUTALMH SBJISIOTCA UMITYJILChI, BO3HMKAIOLINE B KOH-
TelHepe NMpH TEIUIOBOM PACIIMPEHUH OTAEIbHBIX 3e-
peH WM MX MexaHuuyeckoM rnepemelnennn. Kak npa-
BHJIO, TAKHE UMITYJILChI UMEIOT MEHBILIYIO AMIUTUTY/LY,
4eM MMITYJIbChI JIeKkpenuTauuu. Ecim ux aMrumryaa
MEHBIIIE MOPOra YaCTOTOMETPA, TO OHH HE PErHCTPH-
pytorcs. Perynupys ko3pQHUHEHT YCHIIEHUS YCHIIH-
TEs, MOKHO YBEIHYHUTH MM YMEHBIUHTH 4YYBCTBH-
TEJILHOCTD peructpanuu aekpenuraumu KB, a tak-
AK€ BIIMSHHE MOMEX Ha pe3ysbTaThl u3Mepenuii. [lex-
pPEMUTALIMIO NPO0 PErHCTPUPOBANIM  KAaK MPH
BBICOKOH, TAK W IIPH HHU3KOI YyBCTBUTE/IBHOCTH.
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