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NMPEAVCJOBHUE

[Tpouece cOBPEeMEHHOTO NPOH3BOACTBA TpeGyeT HOBBIX BHIOB ChIPhA WM
NnpeAbdABJIFeT HOBbIE TPEGOBEIIIHH K CTapbiM, paHee HCHOJbB30BABHIMMCA MH-
HepaJbHLIM 00pa30BaHUAM.

Takumu HOBHIMH 15 reojora oGbeKTaMH HCCJAeL0BaHHI SBJSIOTCH B HA-
CTOsIIIee BPeMsl PasTHuHble MHHEPAJbHEIC HANOMHHTENH, TPeOOBAHHA K KOTO-
PBIM pE3KO BO3POCAH B CBFA3H C PA3BHTHEM XHMHUECKOHN TPOMBILIJICHHOCTH
H BLITYCKOM COBEPIUEHHO HOBLIX NPOAYKTOB (MiacTMacchl, pasjnuHble Mo-
JUMEPHL U NP.).

Bee 3710 Tpefyer oT reosiora #HOBOrO NOAXO/A K OLEHKE H PA3Be/iKe MecTo-
POKACHHI [OMe3HBIX MCKONAaeMbiX. 3auacTVio NPUXOAWTCHS pPa3BejLIBaThk
COBEPIIIEHHO HOBRIE MHHEpAJB, DaHee He paccMATpUBABIIMECS KaK MoJes-
HBIE HCKOMaeMmele (MepJiuT, BOMLIACTOHHT) WJIH MepeoleHHBATh MECTOPOKje-
HHS, CYMTABIIMecs paHee OecnepCHeKTHBHBIMH (MaJjoxKenesuctole ache-
CTBI M Ap.).

C apyroii cTOpOHLI, NPON3BOACTBEHHHK, HE 3HAIOULHI CBOHCTB MHHEPAJ/0B
HJIH TOPHBIX MOPOJ, TPHIOJAHBIX B KayecTse MHHEpPAJTbHOrO HANOJHHTENIs, He
MOZKET NoAoOpAaTh A CBOETO NPOAYKTA HYWHBI HANOJHUTENb UIH ChopMy-
JAHPOBATH Nepes reodoroM n oforatureneM FOCTATOYNO FPAMOTHO CBOH Tpe-
G0BaHHA K MHHepaJabHOMY chipblo. B pesynwrare, BMecTo TOro 4To0Bl BECTH
IIOHCKH HOBOTO, HAWJYUINEro AJs AAHHOTO NPOJAYKTA HATMOJHHTENS H MeTo-
JioB ero 06paBoTKU ¢ 1ebl0 NONYYuTh Hanbo/ee BRITOJHBIH NPOAYKT, NPOH3-
BOJACTBEHHHK BBIHYXKIECH MOAB30BATLCHA TOJLKO YiKe J0OBBAIONIMMCS B Ha-
- Ieii cTpane CTapbiM, HENPHIOAHBIM AJs JAHHOH LeJH CHIPheM H NPH 3TOM
CHHMKATh KAYyecTBO OKOHYATEJLHOTO IPOJYKTA HJIH MEPEXOAHTh HA HMIOPT-
Hoe ChIpbe. Hemnorne CYHIeCTBYKOLILHEe B HACTOsILIEe BPE‘MH crapaapTel Ha
HaNOJHHTEIN TNOCTPOEHLI WJH Ha OCHOBEe 3apyD0erHOoil NPAKTHKA W CYIECT-
Byjolilee B CTPale CHippe OleHMBAIOT N0 3apyOerKHbIM HOPMAM, WM OPHEH-
THPYIOT NPOK3BOJACTBEHHHKA HAa HH3KOKAueCTBEHHOE ChIPbe H CTapylo Tex-
HOJIOTHIO TIPOH3BOJICTBA.

ABTopel cTaTeill HAacTOsIEr0 COOPHUKA — TE0JIOTH H XHMHKH-TIPOH3BOJL-
CTBEHIHKH MONLITAMHCL HAHTH OOLIMIT A3bIK. [eosory mocTapaiuck OCBETHTh
Bce pasHooOpastie BO3MOKHBIX BHIOB MHHEPA/bHOTO ChIPbsl, KOTOPOE MOMKET
3aHHTEPECOBATL XHMHKOB, a XHMHKH — N0KasaTtb naubogee BaKHBIE Tpedo-
BAHUS K 3TOMY CHIPBIO.

Koneuno 1o TOJALKO NEpBEIl OMEIT YU€Ta BO3MOMHBIX DPECYPCOB MHHE-
PaAbHbIX HATONUKTE EH, OIHAKO ¥ O MOXKET ObiTh BeChbMa TOJNe3eH, TaK Kax
cospeMeruas npoMmblliennocts ux B Coserckom Cowse 10 CHX TOP OTCYT-
CTBYET.

Hacrosiuuii c60pauk ornocutcess K cepun «Hccaenosanns B o6/acty ne-
MeTaaIHYeckuX nogaesnplx Hckonaembixy. Cepusi «Tpymos MTEMs ¢ obuieit
HANPaBJEHHOCTbIO Te0/JI0r0-MHHEPAJOrHYeCKOr0 H3yYeHHA HEPYIHOIO ChIphS
Hayanach HeCKoJbKo JeT Hasajd. Kouagektus mnerporpadoB — HcclaeqoBaTe-
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Jieil HeMeTaJITHIEeCKOro ChIPbS CJOMKHJCA ellle B HauaJe NATHAECATHIX TOHNOB
H C TeX MOp BBIIVCTH/I DS HeJeHanpaBieHHbX PaBoT no HePYyAHOMY chIPhIO,
HO OOllasi cepHs, K COXKAJNEHHIO, TOrjia He ObIa otopMmieHa; TOCKONLKY
KaxKablli COOPHHK WAM MoHorpadus OBJIH CTPOro TeMATHYECKHMH, TO
Ka3aJj0Ch, UTO MHAHBUAYAJIbLHOE HA3BaHHE LEJHKOM OMpefenseT HX COAep-
JKaHWe M TOJBKO Telepb, KOraa 4ucao pabor, OnyOJHKOBAHHEIX KOJJIEKTH-
BOM reogoroB-nepyaunkoe MI'EM, craso mocTaTouHo BeNWKO, BHIHO, UTO
BCE OHH CBAZAHBI OGMIHOCTHIO METOJMKH H e/ IHHCTBOM MOZX0ZA K TeMe.

Wcxoas v3 CKAazsaHHOTO, MLl CYMTAeM, UTO YWTATENI0 HeGe3BIHTEpecHO
3HATh NOpefwiaymue paGoTel, ONyOJHKOBAHHBIE KOJJIEKTHBOM HEPYIHOro
ornena UTEM.

1955 r. Tpyasrt UTTH AH CCCP, Bum. 165. Ilerporpacduueckne ucciaeno-
BAHHS B CBA3H C H3YYEHHeM HepyIHBIX HCkonaeMplX. (OnuchiBawTCA TJIHHB
Tyem n Cepepuoro Kasxasa, xpusorun-acbect u Ap.).

1957 r. Tpyast MTEM AH CCCP, prin. 10. Munepasiorus u nerporpagpus
MECTOPOXKAeHHIT HePYAHBIX HcKomaeMmbx. (ONHCLIBAIOTCA AATOJNT, IIEI0Y-
Hble aMpuboabl, acHecT u TalbK).

1957 r. Tpyasr MT'EM AH CCCP, Buin. 17. Hccaenopanus B objacti
nerporpadui ¥ MHHEPAJOrHHd HePYAHLIX nckonaembix. (OnucwiBawresi rop-
HBIH XpyCTajhk, araibMartoJuT, OPYCHTOBBIH MpaMop, XpH30THI-achecT
H Ap.).

1958 r. Tpynst HTEM AH CCCP, spin. (2. E. . Beasukuna, 3. . I'y-
pbesa, M. 1. UrnaroBa, B, I1. ITerposa u K. M. Toacruxuna, 'enesnc u tu-
NH3alusa TPOMBIIIEHHOTO MYCKOBHTA.

1959 r. Tpyast MITEM AH CCCP, Buin. 22. b. 5. Mepenkon. I'enesnc
XpHu3oTua-acbecra.

1959 r. Tpyast UTEM AH CCCP, Boin. 32. Ac6ect Kak MHHEpaJ M 110-
JIe3HOe HCKOIAaeMOe.

1959 r. Tpyast MTEM AH CCCP, sun. 39. 0. K. Aunpees. lllenouno-
aMmpubosoBas MUHEpAIN3alus B HEKOTOPHIX 3MEEBHKOBBIX MaccHeax Ypaja.

1960 r. Tpynst UTEM AH CCCP, suin. 26. B. M. ®unpko. leosoro-ner-
porpaduuecKkan XapaxkTepuCTHKa H T'eHe3HC OTHeYNOpHBIX IiuH 3eiicKo-
Bypeunckoit nenpeccun.

1960 r. Tpyast MTEM AH CCCP, Bpin. 38. IT. T1. Cmoaun. Koutakrubie
Mpoleccy MOCJACIOPCKHX HHTPY3HH Anjgana.

1960 r. Tpyast M TEM AH CCCP, Brin. 40. Martepuansl K H3y4eHHIO Top-
HOIro XpycraJs.

1960 r. Tpynert UITEM AH CCCP, Buin. 47. Tlerporpadus u Munepaso-
I'HST MECTOpOZKIeHust acOecra.

1961 r. Tpyast MITEM AH CCCP, Bun. 48. Tlerporpadus u MHHEpaJO-
THSI MECTOPOXKJIeHHil NepauTa, KepaMHuueckoro Chipbsi M CJIOJbL.

1961 r. Tpyast MTEM AH CCCP, Brin. 63. Tanbk Kak MuHepasa u mnosjes-
110e HCKOTlaeMoe.

1961 r. Tpyast UITEM AH CCCP, guim. 67. M. A. Jlunapes. Teresic
oronuTOBLIX Mectopoxkaennit Ajana.

1963 r. Tpyast MT'EM AH CCCP, smn. 98. B. B. Hacenkun. Bonoconep-
Aalpe ByJKaHHUeCKHe CTeKJa KHCJOro cOCTaBa, HX I'eHe3HC H H3MEHEHHS.

Orciofia BHAHO, YTO KOJJIEKTHB OT/6/a HEMETANIHYECKHX MOJNe3HBIX HCKO-
naemex MTEM nocienopaTenbno Beaer usyuenne Haubodee aKTyaJdbHBIX
EXJIOB HEMETAJIJIHUECKHX MOJIe3HBIX UCKONaeMBIX — achecrta, CJ10/bl, TalbKa,
TIIHH, YAe/sisi BMecTe ¢ TeM GOJbIIOe BHHMAHHE HOBBIM BHJIAM MHHEPAa/b-
HOrO CHIPLS, TAKMM KaK BEPMHKYJHT, TOJEBBIe WIMATHl, a TaKiKe IepJur,
KOTOPBII HAYaJl HCMOJIb30BATHCS B NPOMEBILLIEHHOCTH B 3HAYMTENLHON Mepe
Oaaronaps paboTaM COTPYAHHKOB OTHend. YIeJasercs TakKke BHHMAaHHE M
FAEKOTOPBIM BHIAM IEPCNeKTHBHOIO, HO MOKA He paspabaThiBAEMOro CHIPhS,
TAKOr0 Kak BOJIIACTOHHT, OpYCHTOBBLI MpaMoOp, NHPOQHIIHT, araibMaro-
JUT, MaJOKeIe3HeThle TalbK U acGect.
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Ha npuMepe H3y4deHHst I'JIdBHBIX BHJAOB HEMETAJ/JTHYECKOrO Chbipbs COTPYA-
HHKH OT[e/jd pa3pabaThiBaloT Psj BaxKHEHIIHX TEOPETHUECKHX Npob6.eM 00-
meii nerporpaduu, ¢ KOTOPHIMH CBA3aHO (GOPMHpPOBAHHE STHX MOJE3HBIX
nekonaeMux., Ocofenno BHUMATENBHO H3Y4YalTCsa KOHTAKTHBIE TIpOUeCchi
B MarHesuaJbHbIX NIOpOJAX, Q)OpMHpOBaI-IHe H PasBUTHE NPEBHHX KOD BLEIBET-
pHBaHHS, YCJAOBUSA BO3HHKHOBEHHS CTEKJOBATHIX HOPofd B 3(hdy3uBHOM Hpo-
lecce H psif APYTHX BOIPOCOB.

Hacrosmuii c60pHUK, XOTA H NPOAOJIKAET pacCMOTpeHHe HOBBIX BHIOB
MHHEPAJIBHOTO ChIPb#A, [0 CBOEIl HAMPABJEHHOCTH HECKOJbLKO OTJIHYAETCH OT
HpeablAYIIHX: OH Oﬁ’bEllHHHET CTaTbH HE IIO MHHepaJbHBIM BHJA4aM, a IO Xa-
PaKTepy HX HCIOJb30BAHUS. DTHM OGBCHIETCH HECKONBLKO MHOH CTHJ/B Teo-
JOrHYeCKHX crareil W HMHOI HX NoAdO0p, OAHAKO 0O0/bIUAS HAPOIHOX03:il-
CTBEHHAs 3HAYMMOCTH HAMOJHHTEJeH H OTCYTCTBHE ¥ HAC JIUTepaTypbl O HHX
NOo3BOJISAET HAM HaAeATbCHd, UTO H 3TOT CﬁOpHHK 637.ilET BCTPeUEH YyuTaTeneM
¢ GOJBIIUM HHTEPECOM H NPHHECET mOoJb3Y PA3BHTHIO COBETCKOIl IPOMBILI-
JIEHHOCTH HaIOJHHTEIeH.

B. Il. [lempoe



HACTbH 1

CbIPLEBBIE PECYPCbI
U BONPOCDHI PABBUTHUY NMPOMBIIIJIEHHOCTH
BAJKHEHIIUX BUOOB MUHEPAJIbHBIX
HATIOJIHUTEJIEH

B. II. Tempos

ECTECTBEHHBIE MUHEPAJIbHBIE HAMOJIHUTEJIH

(pecypcor, 803MONCHBLE 8UDBL
i 3Q0a4u 2€0A02UHECKUX UCCALD08aAmENbCKUX pabom)

BBEJJEHHE

TepMuu «HanoqHuTeH» 00beAHHsIeT OO0JBIIYIO FPYIIY PA3IHYHBIX HCKYC:
CTBEHHBIX H €CTECTBEHHEIX MATEPHAJIOB, HCIOJAb3YEeMbIX B KaYeCTBE NPHCAAKH
K HEKOTOPOMY XHMHUYECKOMY HPOAYKTY (0OBIYHO SBJAAIOLIEMYCS CBA3YIOLLHM)
€ IeJbl0 TOJYYeHHs TOTOBOTO H3jenusi, 06/JaMAI0LIEr0 TEeMH HJIH HHBIMH
ZKeJlaTe/lbHLIMH CBOHCTBAMH.

IlepponauanbHo, Korja KOJHYECTBO H3MEJHH, H3TOTOBJAAEMBIX C IpPHMe-
HEeHHeM HAaNoJHHTes eH, ObLI0 CPABHUTENBHO HEBEIHKO H pOJb HANOJHUTEeH
CBOJIMJIACh K MeXaHHYECKOMY 3aMOJHEHHIO NPOCTPAHCTBA HJAH K IPOCTOMH
Ganbcu@UKATUA A0pPOrOTo NpoAyKTa (Hanpumep, npumecs GaprTOBOTO 1O-
pOLIKAa WJIH MeJa K BBICOKMM COPTaM MYKH), TOrJa TEPMHH «HANOJHHTEIb»
COOTBETCTBOBAJ CBOeMY cMblcay. Tenepp e, KOTJa YHCJI0 BHIOB NIPOIYKTOB,
B KOTOpLIE BBOJAWTCH HANOJHHTENb, PE3KO YBEAHMUIOCL, & CaM HANOJHATENb
cra/l BaykKHeHIIHM KOMIIOHEHTOM H3IejHs, BO MHOIOM ONpefendlollnM €ero
CBOHCTBA, BO3HHKJIA HEOOXOAHMMOCTh TOUHO YYHTHIBATH OCOOEHHOCTH HAMOJ-
HHTEJIS, U K HeMy CTaJu NpeibABIsATLCA OUEHb BBICOKHE TPeDOBAHHA C TeM,
4TOOBI MOJYUHTh HAWJAYUYIIEe KAUeCTBO H3Aesusd.

INonanobunace crnenxanbHas o6padoTka NPUPOLHBEIX NPOAYKTOB A/ IO-
JyueHHs1 HanGosee BEITOJHBIX HaNoJHHTE/Jel, 06yC/IOBJHBAIOLIHX HAaHIyy-
urie cpoiictea usgenud. O6paborka sta pasnuuHa B 3aBHCHMOCTH OT OPHPOL-
HLIX OCOOEHHOCTEH MHHEpPAJbHOrO BeINeCTBa, CJAYZKAllero HamoJHHTEeJIeM,
H CBOHCTB M3J€/Hs, KOTOPOE KeJaTeJbHO MOJYYHTh C NOMOLIBIO JaHHOTO
panonnureas. OHa MOXET 3aKII0YAThCS B BHIJEJEHHH MOHOMHHEpPAJbHBIX
dpakuuit, Apodienus MUHEPAALHOrO NPOAYKTA, Boaelenun Qpaxkuuu onpe-
JeJieHHOH KpPYNHOCTH H, HaKOHell, B 006pafoTKe NMPUPOAHOr0 MaTepuaJa cle-
UHAJBHEIMH PeAreHTAMH AJ5 NPHAAHHs €MY ONpeleJeHHEIX CBOHCTB (THApO-
pobusanmnn u np.). OAnako He Bee HYKHBIE CBONHCTBA HATOAHUTENN MOMKHO
NOJIY4YHTh mnyTeM ero o6paboTku. B GosbluMHCTBE CJAYYaeB 3TH CBOHCTBA
2a/10JKeHbl B CAMOM BellleCTBe M J0JXKHBI YUMTHLIBATLCS NIPH BBEJEHHH B 3KC-
HAYaTALHIO TOTO M/JIM MHOTO MECTOPOIKJEHHS. B3a pyOe:KoM 5To OGLIYHO YYH-
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TLIBAETCA TOPTOBOH MAPKOH MPOAYKTA, BEIIYCKAEMOTo Kakoil-nudo onpeme-
JIEHHOIT (DHPMOH HA CBIPBE OTHOTO H TOTO K€ MeCTOPOMKIEHHS.

Bcee ckasannoe Boimle BMecTe ¢ GOJBIIHM KOJHYECTBOM (PHPMEHHBIX CEK-
PEToB He MO03BOJIsIeT HaM BBIABHTH ceHyac peasbHble TPeGOBaHUs K HAIMOJ-
HUTEJIAM TOTO HJIM HHOTO HA3HAUEHHS W HAMETHTb IYTH MOHCKOBHIX pabot
Ha Chiphe ofipefiesieHHOro Kauectsa, [103TOMY, KOrAa BHIACHHAACH Ge3yCAOB-
Has HeobxoaumocTh cosnanusg B CoBerckom Corose coGCTBEHHOM CBIPbEBOIl
Gaspl I NPOM3BOACTBA HANOJHHTEJNEH, MPHXOAUTCH MOAXOAHTh K OIpese-
JEeHHI0 HX CBOHCTB, HCXO/s1 W3 OOINUX cooOpaiKeHWi 0 CBOHCTBAX MHHEpa-
JIOB, C TOUKH 3peHHS TpeOOBAHHH, NPEABABAIEMBIX K TOTOBOH NPOAYKIHH.

KITACCHOHUKAULUNSA HANOJHUTENEH

B nponecce INPHMEHEHHS HATIOJMHUTEJeil 0Ka3bIBalOTCs CyLleCTBEHHBIMH
BECE HX CBOHCTBA — XHMHYECKHH COCTAB, MOJEKYJSIPHOE CTPOEHHe, (hH3HUYe-
cKue cpoifctBa (TBepaocTh, yAe bHbIH Bec) H mp. OaHAKO HH OJHO H3 HHX
HE MOXKeT CAYXKHTH OCHOBOM! K.ﬂaCCH(t)HKHU.HH, TOCKOJBKY B OAHNHX Cay4dyasXx
6o/ee BaKHBIM fABJSETCA OJHO CBOHCTBO, a B Jpyrux jgpyroe. O6muM jajas
BCEX Hal'IOJIHHTE‘JlEﬁ, HO}KE[.TIy!“i, SIBJSETCA TO, UTO OHHM BCerja NPHMEHHANTCH
B BH/IE TOHKOAMCHEpcHOTo nopouika. [loatomy ocoGennoctH ApoGNEHHst Chl-
poro moJie3HOro HCKOmaeMoro H xapakTtep 06JIOMKOB MOTyT OBITH TEMH npu-
3HdKaMH, 1o KOTOPbIM MOZKHO ﬁyle'I‘ NpOBECTH TEepBOHAYaJbHYIO KJ'[:':ICCPIQJH-
Kaluio IPHPOAHLIX Hanoauuteaeil (taba. 1). Cmbica KiaaccH(HKAIMH TaKOTO
pofa 3aK/aIYaeTcs elle H B TOM, YTO (OPMa YaCTHIL H HX KPYMHOCTb SIBJISI-
I0TCH BaXKHeUILINMH CBOKCTBAMM HanoJAHHTEeAs, BO MHOTOM OnpeaefamuMu
CTPYKTYpY H3IeJIHA, TaK KdK OT HHX 3aBHCHT CLENJeHHe HAaloJHHTeJNdA CO
CBA3VIOMUM KoMmoHenToM. Tabda. 1, mocratouno sicHas cama 1o cebe, moJo-
AeHa HAM{ B OCHOBY [aJIbHEHIIEro H3JIOKeHus MaTepuana,

NPHPOAHO-THCNEPCHBIE MATEPHAJIbI

K 3Toli rpynfie OTHOCATCS MHOTOYHCJEHHbIE TOPHbIE OPOJBI, HE HpeTep-
feBliHe B IIpoIecce CBOero o6pa3oBaHUs LEMEHTALUHH H MeTamopdHaMa,
H NMO3TOMY HX pacnpocTpaHeHHe OrpAHHYEHO B OCHOBHOM pafiOHAMH MOJIO-
JIBIX — ME@3030HCKHX HJH KaHHO30HCKHX — OTJIOMKEHHIT.

B npenesax 3rToif IPyNnbl MOMKHO PasiHyaTh, B CBOIO Ouepefb, YETHIpE
oueHp uerkwe noAarpynnel. [lepByro noarpynmy cocTaBAsIIOT OpTaHHYECKHE
OCTATKH, IJe OCHOBY TOPOABI CAAraioT LEe/bie CKeJeTH OPraHu3MOB WAH HX
uyacrtu. Cioma oTHOCATCA B NepPBYIO oyepellb CKONJIEHHS OCTATKOB KpPeMHH-
CTHIX OpPraHu3MoB (IMAaTOMH¥) H M3BECTKOBLIX ckeseroB (medn). Bropyio
NOATPYNNY COCTABJAAIOT PHIXJLIE MPOAYKTHL BYJIKAHUUECKHX H3BEPKeuui
(mopucTOe BYJIKaHHYECKOE CTEKIO — NeM3a), MejaKHe O6JOMKH cTekaa (ByJ-
KaHH4YecKdil memnea) M cMech NenJja ¢ KpHCTAAJIaMH H NeM30# (IyMHLHT).
[ TpeTheil moArpynme oTHeceHHl PLIXJBIE MOPOJIL], chopMHEPOBABILHECS B IIPO-
llecce BLIBETPHBAHHSI M COCTOAIIHE H3 OTAEJBbHHIX KpHcraunoB. Cioga oTHO-
catea Takue o0pasopanusd, Kak pasiudHbie KaoJinHbl, Mapmiajur ¥ JAOJOMH-
roBas Myka. M, nakomer, nocaeanss TPynna — ocalodHble MOPOALl (4acTHY-
HO OGJIOMOYHBIE, YACTHYHO XHMHUECKHE OCAJKH): pa3JHUHEE TECKH, IVIHHbI
HJIH Tpernel.

OpraH{uecKue OCTATKH

Huaromur — oObyHO Oejas HJAHM cepasf, PhIXJas HIH JIeTKO pacchinalo-
nasgcs KpeMHHCTAas NOPoJia, COCTOsAILAsA TMIABHEIM O0pAa30M U3 LeTBIX CKeJIeTOB
THATOMOBBIX Bojopocieil Hiuu HX o6noMkoB. OGpasyercst AHATOMUT B 03ep-
HBIX BOJOEMax MJIH MOPCKHX JaTyHax, TJe Bofa oforalleHa KpeMHEBOH KH-
CJAOTOH, YTO OCOOEHHO XapaKTepHOo /g TeX ClydyaeB, KOrja BOJOEMBl pacuo-
Jd0#eHbl B BYJKaHHYeCKHX O00J4cTsX, H B HHX [Onajaer BYJKaHHYECKHH

8



r MunepansHble HamoJAHHTENH

TaGanma 1

Tpupoano-mucnepeusie

HexycerseHno-gncneprapyeMmsie

Opran- Phix 1bie
yecKie B?’;gt{aﬂﬁ'
0CTaTKH LiHE:

OPOAYKTEI
CHRAO nemMaa
MET
‘ Men ByJIKa-
HHY.
neme;1
e
HyMULUT

K pucrammmye- Bonokna u
CKHE 3epHa PhixJabie 0caiku HrOJIbYaThHIE
(npomyxrst 3epHa

BBLIBETPHBAHIIS)

L
BOJI-
J1acTo-
Kao- HUT
i TIECOK
TpeMmo-
Jur
[ rJHHA
Mapila-
JHT TpeneJ acect
Ka0JH-
HoBas
i Gypast e
JOJOMUTOBAS APHIOTH-| | amdu-
MyKa S o N il JIOBBI 6oa0-
’ GeHTOHNT I Bhif
M e

Yewmyiixi,
HAACTHHKA
H JHCTOYKH

TaJlbK

nupodi-
JIHT

‘ caona

rpapur (ue-
1y iuathii)

[lpumepuo naomerpu-
YecKie 3epHa

Gapur oxpa
KaJb- My
e My MHS
Mea (uc- rpagur
Kycer- (amopg-
BEHHEIIT) HbIH)

’ nedelb camxa
\ 1nepant



TIenes WM M3NMBAIOTCH  MCTOUHHKH, cojlep:Kalllhe BOAY, Goratyi pac-
TBOPEHHOH KpeMmHekuca0ToH. Hebouabline coppeMeHnbIE OTJIOXKEHHS AHATO-
MOBBIX MJIOB HMEIOT MECTO BO MHOTHX yuactkaX MHpOBOro okeama, HO HaH-
GoJlee MHTEHCHBHOE OTJIOMKEHHEe HX NpPOHCXonuT B HeamoauraHckoM 3aJuse,
pailon KOTOpOro BYJKAHHYECKH BECbMa AKTHBEH.

Kaxnablii nenslii ckesler AHaTOMOBOH BOZOPOC/]H COCTOHT H3 ABYX CTBO-
POK, BXOASILIMX KPasiMH OAHA B JPYTyio — Hamojo0He TOro, Kak KpbIIIKa
3aKpeiBaer kopoOKy. Pasmep Kakaofi cTBOPKH OKoi0 5 mk. B crBOpKax
HMEIOTCH MHOrOYHC/IEHHbIC OTBEPCTHS, pasMepbl KOTOPHIX KOJeOJI0OTCSH B
OuYeHb LIHPOKHX npejenax. Hem cuibHee paspemarouias cnocoGHOCTL MHKPO-
CKona, teM 0oJbllie TaKnX KaHaloB yaaercs yBHIeTb. Hekotopble naubonee
MeJIKHe KaHa/bl Pacrno3HaloTcss TOJBKO MOJ 3JEKTPOHHBIM MHKPOCKONOM.
Cliozkenbl 1HATOMOBBIE CTBOPKH YHCTHIM ONaJoM (BOAHAS KPEMHEKHCJAOTA).
B cocraBe nuaTOMOBBIX NMOPOA OTMEYAIOTCS OKHCJABI 2KeJe3a, TJHHO3EMa,
KaJIbIHs ¥ MArHWs, HO OHH BCerja CBSI3aHbl HE C CAMHMH CKeJeTaMH AHATO-
MOBBIX, & C MHHEPAJIbHLIMH 3arpA3HEHHSIMH NOPOABL. YUeMm GoJiblile B MOpoje
OCTATKOB /IHATOMOBBIX BOJOpOC/Ell, TeM Goraue oHa KPEMHEKHCJAOTOH H Tem
BLille ee KauecTRO. BaKHBIM KPHTEpHEM KauecTBa AHATOMMHTOB SBJSETCH
TaKI/Ke KOJHYECTBO LeJbIX CTBOPOK — yeM Goubllle HX B IOPOJE, TeM Kaye-
.CTBO JHATOMHTA BHIIIE.

Hobbua nuatomura 3a 1959 r.! cocrasaser:

Job6biua auatomuta 3a 1959 r.

Crpana Hobriya (B m)
@B R R IR el s S B B SE T e
AR s R T N TR
UNARMAET GFo crope . T o e S 99 790
R r s e e e A e e AT
DIRAD ™ @ 5o i w0 e e b M T 21974
O6utast mppoeast gobbma . . . . . . . 961611

3a py6exoM AMATOMHT HCIOJb3YeTCH IJIABHBIM 06pa3oM Kak (GHJILTPO-
BaJdbHbli MaTepua/. OxHaKo Takoe NpHMEHeHHe ero roj OT roja CHHKAeTcHd,
HOCKOABKY B 3THX e UeNsX UCHOAb3YeTCs BCNYUEHHLIH nepaut. Kaxk uHanon-
IMTeb AMATOMUT 3a pybeikoM NpHMeHsiercss B OymMaKHOM IIPOH3BOJICTBE,
B H3rOTOBJIEHHH KPACOK, KepaMHUECKHX HM3Je/NHH, JHHOJEeyMa, MIacTMacChl,
Mblila, Kapaujaiei 1 naTe(oHnbIX MJacTHHOK. Kpome TOro, oH HCMOJAb3YET-
Cs1 KaK HAMOJHHTE/Ib HHCEKTO(YHTHIIHIOB.

Mecropoxaenns nuaromuta B CoBerckom Coloze H3yueHbl KpaiiHe caabo.
[lanbosee ocBOeHHBIM SABJISETCS MECTOpOzKaeHdHe O/u3 c. Kucatnbu K 1ory
or r. Bopomu B Axamuuxckom paitone I'pysunckoii CCP. Ilnacr ouens
YHCTOTO JAMATOMHTA 3aJeraer 3/eCh CPeaH O3epHLIX OTJOMKEeHHH, npeiacras-
JEHHBIX TJIaBHBIM 00pasoM IiacTaMu ByJakanmdeckux Tygos. Kpyndoe ose-
PO, B KOTOPOM OTJAArajcd AUaTOMHUT, CYUIECTRORANO 31ech BO BpPeMs CPaBiu-
TEMBHO HEGOJBIIOTO TepephiBa BYJIKAHHUECKHX H3BepiKeHHuil. B osepe Gwina
pechMa HHTeHCHBHAs JKHM3HB. KpoMe AMAaTOMOBBIX OCTATKOB, B Ijacrax Alia-
TOMHTA BCTPEYAIOTCSH MHOTJA CKeJeThl pbib, a Tak:kKe OTIEeYaTKH CKEJIeTOB
npuOpeRHBIX KuTeseil — OTHIL H Jaryllek. Cocras KHCATHOCKOTO AHATO-
MHTA NpuBeAeH B Tadu. 2.

Mecropoxkaenne Kucatu6u MHOro Jietr J0BOJBHO HHTEHCHBHO paspaba-
‘THIBAETCS, H 3HAYHTEJNbHAS ero 4YacTb yxKe Beipaborana. Ommnako ocraBline-
cs1 3amachl eule JOCTATOYHO BEJHKH M MOTYT YAOBJETBOPHTbH NOTPeGHOCTH
HApPOJAHOro X03sdiiCTBAa Ha MHorHe roinl. Kpome osepa, AaBuiero coGCTBEHHO
KiicaTubekoe MecTOpOMKACHHe AMATOMUTA, B 3TOM Ke palioHe CyIecTBORAAN
H Jpyrue nojoGuble 03epa, B KOTOPHIX TaKiKe OTK/JajabiBajacs anaromuT. a-

! Mo panusiM «Jndustr. and Engng. Chem». 1960, 52, Ne 5.
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Ta6auma 2
XMMHYECKUH COCTAB KHCATHOCKHX JHATOMWUTOB

OKHCB Amnanus 1 Ananua 2
SiOg 94,14 0143
TiO; 0,06 0,16
AlaOg 1,13 1,43
FesOy 0,28 3,05
CaO 0,85 0,88
MgO 0,17 0,44
S0g s B
PyO5 = 0,05
K0 — 0,26
Na,O s 0,36
H.O = oo
(rurpockonnueckas)
[lorepu npu npoxanu- 2,93 0,83
BaHUH
Hroro 99,56 98,89

KOoBO, B uacrHocTH, YoGaperckoe MeCTOpOXKAeHHe, PaCHOJIOKEHHOE PAIOM
¢ KucatuGexkum.

JIHH3BI IHATOMOBOI TOPO/IbI, HepeAKOo obJajalmue 60JpIHMH 3anacaMu
HOJIe3HOI0 HCKONAeMOro, U3BECTHBI M B IPYIHX MecTax 3aKaBKasbs, 0cobeH-
HO KpyNHble pacnoaoennl B Apmenud, B CHCHAHCKOM paiioHe H [0 TEYECHHIO
p. 3anru B pahone c. Hypuyc.

B Esponeiickoit yactu CCCP noabsyercsi u3BecTHOCTbIO [H3eHcKoe
MECTOpOXKAeHHE auatomMuta. KayecTBO MOJIe3HOTO HCKOMAeMOro 34ech He-
CKOJIbKO XYyiKe, ueM B 3aKaBKa3be, KOJHUECTBO LEJbIX CTBOPOK AHATOMHTA
HEBEJHMKO, KPOME TOr0, MHOIO NpHMeCceH INIMHHCTBIX M NeCUaHHCTBIX YacTHIL.

B Asuarckoit wactu CCCP wMecTopomKAeHHsT AMATOMHTA HMeEIOTCS MHa
Haasnem Bocroke n Caxannne.

[ns uenonb3oBaHMs IHATOMHTA B KAYeCTBE HAMOJHHTEJS OTPOMHOE 3HA-
uenne uMeloT opma vacTill u coctas nopoxabl. Cioxuas GpopMa cTBOPOK U
GoMbIIOe KOJKHYECTBO OTBEPCTHI B KayKA0H M3 HHX 00yCNOBJIHBAOT XOpoIlee
ClleTyiene MexXly NHATOMHTOM W CBA3YIOLIHM BeLlecTBOM, CTporas crati-
AapTHOCTbL PAa3MEepoB CTBOPOK TaK:Ke BechMa OJarolpusitHa AJs MOJyueHdd
OJHOPOJHBEIX H JIETKHX H3JeJHIL.

HroObl He yXy/AIHTh CBOHCTBA AMATOMHTA KaK HANOJHMTENs, ApobieHue
€ro J10MKHO GBLITh He OUeHb HHTEHCHBHBIM — TOJIBKO TaKuUM, YTOGB pa3buBa-
JIHCh arperatbl H CTBOPKH JMaToMel OTcTaBaju Gbl OJ(HA OT JApPYrod, HO He
Apo6uanch. CopTUPOBKA OHATOMUTA ACJKHA IPOU3BOAUTHCS Ha MECTOPOIK-
nennn. Oxesle3HeHHbIe — KeJThle H Oypble — Y4acTKH HJIH IJACThl JOJKHBI
ObiTh OTOGpaHBEl Ha MecTe. DTO MOMKET 3HAYHTENBHO YJIYULUIHTL KauecTBO
MPOAYKIHH.

Io cocrasy u koanuecTBy meablX CTBOPOK AHATOMEll TPY3HHCKHE J1MATO-
MHTLL HE YCTYHAIOT JIYYIIHM 3apyOesHLIM pasHocTaM 3TuX nopog. Opxako
Ha MECTOPOXKIEHHH He MPOH3BOIHUTCS HHKAKOrO pasieeHus JOO0BITOrO Ma-
TEpHAJIA HAa COPTA; ero cylka u apolieHne NMOCTARACHB TPUMUTHBHO, TJIH-
HHCTBEIE H OXeJe3HeHHBIe PA3HOCTH CMeIHBAIOTCSA, YTO CHJABHO CHHXKAaeT
KayecTBo HamoJjuutens. B pesyantare, HecMOTpsi Ha NMpeKpacHoe chlpbe, Ka-
YeCcTBO BhiMyckaemoro B I'pysun marepuana Huxe Tpedopauuii 3apyOemHbIX
crangapros. ITostomy 10 cux nop ucnosiszopanue guaromura B CCCP orpa-
HHUYEHO.
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Heobxonumel  gajbHeillliHe [IHPOKHE HCCaen0BaTeJbcKHe pafoThl MO:
BHCJPEeHHID OHATOMHTA B NPOMBIIIEHHOCTh H H3YUCHHE er0 MECTOPOKIEHHII.
B uacrnoctH, BecbMa HHTepecHO OBLIO CBl paccMOTPeTh BO3MOMKHOCTH ero:
HCIIOJIL30BAHHA B INIACTMACCOBOI H OyMazKHOH MPOMBIILIJIEHHOCTH, 4 TaKKe
B KayecTBe HaMoJHHTenHd HHcekTO(yHruuuaoe. HamnbGonee mnepcnekTHBHO
MUPOKOE NCNOJH3OBARNE JHATOMATA B 3aKaBKasbe v na Jlansnem Bocroxe,
rje OTCYTCTBYIOT ApPYrHe BHABI HaNOJHHTE/eH.

Mea — preixyiasi WM OUeHb c1a00 CBSI3aHHAS H3BECTKOBAs MOPOJA, COCTO-
silas, KaKk U AHATOMHUT, H3 OCTATKOB MOPCKHX OpraHuaMoB. MHKpoOCKOIH4e-
cKoe MccaenoBanne obpasnoB U3 Ba)KHEHIIHX MeCTOpPOKIeHHH Meja IOKAa-
3410, YTO IVIABHYIO €r0 MacCy COCTABAAIOT OKPYriAble HONHKPHCTANAHYLCKUE
KaJbLMTOBLle TeJda paaMepoM 3—>5 Mk, NpeacraBadionine coboil, KaK npes-
1M0JIATal0T, H3BECTKOBEIE 0GPA30BAHHSA DPACTHTENBHBIX KJIETOK. Heckosbko B
MeHBIIMX KOJHYECTBAX Berpevawres todee kpynuee (zo 20—30 mkx) ussect-
KOBHCTLIE TeJbIA KOKOJHTLI H paGaoJuThl (IIapuxononobHble H TpyOGuarhle
0Gpa3opanus) H, HaKOHEl, B HEKOTOPLIX PA3HOBHIALOCTAX YaCTO BLCTPEHAIOT-
cs1 0OJIOMKH KPYTIHBIX PAKOBHH.

OGpasoBanne MeJa IPOHCXOAHJIO TOJNBKO B OJHH CTPOTO ONpeje]eHHbLH
TePHOJ TeOJOTHYECKOH HCTOPHH, KOTOPHIE UMEHHO TIO9TOMY W TIONYUHJ Hal-
MEHOBaHHEe «MeJ0BOrO». JIyullHe Pa3HOCTH 0eJoro MHINYILero Meaa BCTpe-
yaloTCa B CAMBIX BEPXHHMX CJI0fAX MEIOBOH CHCTE€MBl, OTJATABIIUXCS IPHMED-
Ho 100 mMaH. et Tomy Haszan. Ho u B To Bpems oTio:KeHHe MeJsa 110 TOIbKO
B MOpe, 3aHHMaBlleM TeppUTOpuI0 HblHemHedt Dpaununu, tora Bpuranckux
octpoBos, I'epmannn u Esponeiickoii wacth CCCP B npeneaax Benopyceny,
Huenposcko-Jonenkoro Gacceiina u IloBosmkbsa. Ha teppuropun AMepurn,
Asuu u ABCTpalHM, HECMOTPs Ha YCHJIEGHHEIe IIOHCKH, HHUEero OJH3KOro
K eBpoIeiickoMy Meay HaiigeHo He Obli0, H ceiiuac CIIA B noBonbHO 60Jb-
LIHX KOJHYECTBaX BBO3AT ero u3 DBesukoGpuranuu, rje OrpoMubie Inpei-
NPUATHA 10 [0OHYe W nepepafoTKe Mena pacnojoixKenbl Ha Oeperax mpo-
nuBa Jla-Manm.

OcoGeHHOCTH COCTABA M CTPOGHHsI MeJa BechMa BajKHO YUHTHIBATL TIPH
ero mpcnogp3opanuy, HauGosee HEHHOH 4acTbio Mena sIBIAIOTCS €ro camble
MeJKHe mapoobpasHele Teablla. Pa3jioM KycKOBOrO Mesna He LOJKeH OBITh
OUEHb WHTEHCHBHLIM, C TeM 4YTOGBl NPOH3OLLIO TOJBLKO pasapolbJedie arpe-
raToB, HO OTJeJbHble OPraHHYecKHe OCTATKH OCTa/JHCh HepasfipoOJeHHBIMH..
Kpynuble uactuibl — 00/J0MKH KPYIHBIX PAKOBHH H KOKOJHTHl — MOTYT GBITh.
OT/leJIeHbl OTMYYMBAHHEM; IPH 3TOM MOZKHO MOJYYHTh «OTMYdeHHBI Men»
¢ 0OJBINOI OJHOPOMHOCTBIO YACTHI, KAK IO BeJHYHMHe, TAK M MO HX IIapo-
oOpasHoii opme. JlpoGuTe Men Ha YaCTHIBI MeJpde D MK He CJaedyeT, Tak
KaK TpPH 3TOM IIaPUKH — OpPraHWYecKHe OCTATKH, cJjaralollpe Mes,— OyayT
pa3OUBATLCSl HA YIVOBAThie, NPEHMYIIECTBEHHO CeKTOpHaJbHEle 00J0MKH
H BMECTO HAMOJHHTeNs C IapoBoi (QopmMoil yaeTHuek, ueM OCOOEHHO HHTE-
peced NpPHPOAHLIH Mesa, Oyder NOJAYYATHCA HANOJHHTENbL C YIJIOBATBIMH
H HTOJLUATBIMH HaCTHIAMH.

Hexkortopele npennpusatus, ocobenno Jlemunrpaackoro u HOBropoackoro
pafioHOB, BBINYCKAKT HCKYCCTBEHHBIH MeJ, NOJy4yaeMblil ApOOJEeHHEM phIX-
Joro waectHaka. [lOBEPXHOCTHHIE CROMCTRA TAKOrO «Mejaa» CYUIECTREHHO
BHLIe, YyeM npupomnoro Mena Beaopycenu, YKpaunsl, TToBOMKBA H APYTHX
obaacreir. Jlpob/aeHne H3BeCTHsKA, COCTOSALIEr0, KaK MPaBH/I0, H3 OT/Ieib-
HBIX KPHCTAJJIOB KaJjblHTa — MuHepaJd, obaazaioliero OTYeTJIHBOH chaii-
HOCThIO, CHOCOOHOCTBLIO PACKANLIBATBCS IO OIpeIes]eHHBIM JIOCKOCTHM, NpH-
BOJUT K PACKOJNY 3THX KPHCTAJIOB HA OCTPOVIOJILHBIE HaCTHUEL, HMEKOIIHE
dopmy pom603pOB, 6IH3KHX K KyOy.

Cocras mena kojeGJeTcsi B J0BOJbHO IIHPOKHX INpejenaax, 0T IOYTH
COBEPIIEHHO YHCTHIX H3BECTHAKOB C conepxanunem 98—99% CaCO; no puix-
JbIX Mepreneii ¢ coaepxanmem Toabko 20—309% xapGonamHoro Belle-
CTBA.
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Phix/ble ByJKaHHUECKHE MPOJIYKTHI

ITpu ByJKaHHUECKOM H3BEPKEHHH Ha JHEBHYIO IOBEpPXHOCTh BhIGpACHI-
BAIOTCSl TPH OCHOBHEIX THIA BYJKAHHYECKHX NMPOAYKTOB. Bo-NepBhIX, NpoOHC-
XOZHT OTHOCHTEJbHO CHOKOHHOe H3JHsHHEe KDPYNHBIX Macc CHIHKAaTHOTO
pacniaBa — JlaBbl, 3ACThIBAOMIEll faJsiee B opMe TOI WM HHOH BYJIKaHHYe-
cKoii nmoponel. Bo-BTOPHIX, H3 KpaTepa MM GOKOBBIX TPEIIHH By/JIKaHa Bblie-
Jisiercst 0o/blIoe KOJWUECTBO BYJKAHHUECKHX Ia30B, YXOAAUWMX B atMocde-
py. Hakonel, B armocepy BeIGpachiBaeTcsi MHOTO MeJKHX OG/JOMKOB KHI-
KOM JiaBbl MJIM TBEPABIX KaMHuel, yBJieKaeMbix rasoMm. Kak npasuio, Kujikas
JaaBa, BeIOpolIeHHas B arMocdepy, colepKHT B cefe HEKOTOpPOe KOJIHYECTBO
pacTBOpEHHBLIX JETYYHX KOMIOHEHTOB (mpeumyilectBenno Boawsl). Korpa
YyacTb JKHAKOH N1aBbl H3 IiyOHH BYJIKaHa, TJe OHA HAXOAHIACh NO0A GOIBIIHM
lasnenneM, BuibpaceiBaercss B aTmociepy, cojepikaulHecs B Hel Jeryuue
BElIeCTBA BLIJEMAIOTCS B CBOOOJHOM BHJe M Bf3Kad JaBa BCIOyYHBAGTCS
1n0400HO TOMY, KaK BCIEHHBAEeTCsl Ta3HPOBAHHAA BOJA NMPH OTKPLIBAHHH Oy-
TBIIKH. B 3aBHCHMOCTH OT KOJMYecTBA pPACTBOPEHHBIX B JaBe JeTy4yux Be-
HleCTB M €ee BA3KOCTH TAaKOe BCNYYHBAHHE MOKeT MPHBECTH K Pas3/IHUHLIM
pesyabratam. Eciu jerydux BemiecTs B JaBe MaJo, TO u3 Hee oGpasyercs
My3pIpHCTAs NMeHonogobHas MeJKOKycKopasd nopoja — nemsa. Ecan ke Je-
TYYHX BelllecTB B JlaB€ MHOrO, TO BCOYUMRAHHE MPOHUCXOAMT B3PLHIBOOOPA3HO,
My3BIPLKA PA3PLIBAIOTCH M BMECTO KOMMAKTHOTO KycKa MoJayyaeTca OrpoMHOE
KOJAHYECTBO MEJKHX YIJIOBaThiXx OOJOMKOB ¢ O4YeHb Xapaxrepuoli (opmoi
(xamnpil 06J10MOK TpejcTaBiser co60i OOGPBHIBKH CTEHOK 3acTLIBIIHX IIy-
3bIpbKOB) . Hakonsnenne 3THX Meaxkux o610MOUKOB 0Gpa3yeT PHIXJAYIO NOPOAY,
Ha3BIBAEMYIO BYAKAHULCCKUM NEeNAOM.

XapaxkrtepHas (opma, XHMHYecKasd CTOMKOCTb, CHOCODHOCTH HPOYHO
COEJIUHATHCS CO CBA3LIBAIOIIMM MATEPHAJOM M MaJblii 00beMHBIH Bec — Bce
3T0 ABJsIeTCsT GOJBbIIHME NPEHMYIECTBAMY NeM3bl H BYJKaHHYeCKOro melia,
NO3BOJIAIOUMMH IIHPOKO NPHMEHsITh HX B KauecTBe Hanosnutess. Humxe Mmbr
Jagum Gosee MOJHYVI0 XapaKTepPUCTHKY 3THM MarepHajaM.

ITensa npepcrapasier coGoH CHIBHO TNOPHCTOE BYJKAHHYECKOE CTEKJO,
EHelIHe HanoMuHalouee ryoxy. Ee nopel B Go/bLIMHCTBE clyuaen He c000-
mawpres Mexay coboil. O0bemunlii Bec meM3abl B Kycke mnopsaaka 300—
700 xe/m® Bennunna KycKOB nemsbl BecbMa pasiuyna. Ona KomeGjercs or
[eM30BLIX IVIbI6, JOCTHIAIOMIMX HECKOAbKUX AECATKOB CAHTUMETPOB B HOMe-
peyHyKe, 0 MEM30BOIO «OpellKa», ¢ KyCOYKaMH pasMepoM OKOJI0 CaHTH-
METPa B JIHAMETPE, U NeM30BOr0 TecKa ¢ MWIAMMETPOBLIMH 3EPHBIIKAMH.
B npupoaHBIX 3a/exax NeM3bl KyCOUKH pasjiHYHBIX DPA3MePOB B GOJBIIHH-
CTBe CJyuaes CMellanbl, M0O3TOMY B MpOLEcce 3KCIIYaTALMH TIPOBOAATCS
Jpacces, a HHOTAA H APOOGJEHHE CHIPOH MEMS3HL

Becbma BaxeH XapakTep BHeUIHell IOBEPXHOCTH NEM30BBEIX KYCKOB; Ha
Hee NOUTH BCerja BLIXOAAT pasjoMaHHble Hopel. IIpH HCNONb30BAHHA NEM3HI
KdK HAMOJHHTENS] NYCTOTHl OT PA3JOMAHHEIX MOP 3aMOJMHSIOTCHS CBS3YIOIIHM
BEIIeCTBOM, 4YTO OGYC.HOBJH/IBEIET IIpOYHYIO CBA3KY, HO B TO e BpeMsl BeICT
K YBEJHUCHHIO Pacxoia CBS3YIONICTO MaTepHala # K TNOBBILICHHIO OGBEM-
HOro Beca. B 3ToM 3akJ/loyaercss OCHOBHOE DA3JHUHe MEXKIY MEeM30H U mep-
JiutoMm. TToBepXHoCTh MepiuTa OOGHYHO TJAAKAas, ONJaBleHHasi, BCE MOPH
3aKpHITHIe, B Pe3v/bTlare Clelieniie ero Co CBA3KOH XYiKe, HO H3IeNHd ¢ nep-
JIHTOBBIM HaMoJHUTeaeM 0ObLIUHO MHOrO Jerde.

Kag yxe roBopuiaoch Bhiiie, ofpaGoTka chipoii meM3sl CBOAUTCS K pac-
.CeBy, MHOTAa K ApobJseHHI0; KPYMHBIe KycKH 0ObIYHO OTOMpaloTca B Kaue-
cTBe abpa3sWBHOTO Marepuana, 1eM30BAas rajJbKa H NeM30BHIH Opeulex cay-
JKaT HanoJaunTeseM Jerkoro ferona. Cdepa NpHMEHEHHST NEM30BOrO MNecka
K4K HAMOJIHHTEs FOpasio WHpe.

[Ipu uenosb30BanuK NEeM30BBIX HANOJAHHTENEH BAMKHBI H rmpaanmecme
uX csoiictBa, I'mapaBauyeckas aKTHBHOCTb HX OOBLIYHO BeCbMa BLICOKA.
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Mecropoxnesnss nemast B Coerckom Colo3e H3BecTHH Ha Kaskase
B okpectHocTsx Hanbuuka, B Apmennu, a takxke na aasnem Bocroke u na
Kamuarke. Tlem3a 3gech 0Opasyer MOIIHbIe NJIACTHE, PeXKe KOHYCOBHIHBIE
HaKOTJIEHHS.

ITymuyurom naspiBaeTcsi 1eMsa, 3arpA3HeHHAss BYJKAHAYECKUM MenjaomM,
KpuCTadaaMu u o6JoMKaMH mopojabl. Hcnoas3yerest 3T0T MaTepHas raas-
HEIM 00pa3oM B UEeMEHTHOH MPOMBINICHHOCTH, TA€ OCOGCHHO BAXKHA €ro Bbi-
COKasi THAPABJIHYECcKas aKTHBHOCTE.

Mecropoxaenns nyMuuura oObYHO BCTpeualoTcs B paHoHax BYJIKaHH-
4eCKOW aKTHBHOCTH, 9aCTO BMECTe ¢ MeM3oii.

Byaxanuyeckui nenea COCTOUT H3 YIJIOBATHIX 0GJOMKOB BYJKAHHYECKOTO
cTeKaa, TH 0GJIOMKH 0GBIYHO OAHOPOAHBL, PasMep HX — A0JH MHIIAMETPA;
(hopMa OueHb XapaxTepHa — 3T0 OOPHIBKY CTEHOK 3aCTHIBIINX NY3LIPbKOB.
Byaxaunueckuil menes HCHOJib3YeTCsl HHOTJA KAaK He OUCHb TBep/blii abpa-
. 3HB HJH KAK 3aNOJHHTEb.

B Coserckom Coiosze By/ixanu4eckuii nenes ne skenayartupyercs. Mecto-
POMKIEHHSA ero MOXKHO MCKATb B pailoHax MoOJOA0H BY/JIKAHHYECKOH aKTHB-
noctH, Ha Kapkase u B 3axkapnatee, B Cagmax u una aabHem Bocroxe,
ocobenno na Kamuatke u Ha ocrposax Kypuasckoit rpsiisr

Kpucranmuyeckue sepHa

Mapwaaur — nuaue «ObIEBHAHLIA KBapU» — npejcrasnasger cofoii csoe-
obpa3ublii KBapuUeBblt MaTepuas, cocTosmMil Ha vacruil paamepom 0,001 —
0,01 mm. O6pasyercst oH B pedynbTaTe BLIBETPHBAHHA KPEMHHCTHIX H3BeCT-
HAKOB, AKTHBHBIC NOBE@PXHOCTHBIE PACTBOPBI B HUKHEH UACTH 30HBl BLIBET-
PHBAHHs PACTBOPSAIOT M3BECTHAK M 3aMEIlAOT ero KpeMHEKHCJIOTOM, YTo
(PHBOJHT K BO3HHKHOBEHHIO CBOeOOpAasHOro KBApLHTa XaJllegoHOBOrO CO-
crapa. B BepXuux ropHaoHTAX KOPHl BHIBETPHBAHUA AKTHBUEIE DACTBOPLL ellie
HE HACHILUIEHBI KPEMHEKHCJIOTOH W pacTBOPAIOT arperathl KBapluTa IJIaB-
HEIM 006pasoM 110 TPeUlHHAM MEMXJAY CJA4ralolMMH arperat KpHCTAJJIaMH,
B PeaysbTaTe yero KBapuuT pacnajaercs Ha OTAE/bHLIE KPUCTAMIHKY, 06pa-
aviolllHe TBLIeBHIHBIH KBapll. PopMa Kaxaoro KpHCTAJAa OCTAETCA TAKOil
JKe, Kakoi ona Opla B arperarte,— HI0J0YKa, HECKOJbKO YTOJLAIOMIANACS
C OAHON CTOPOHBL. 3arpsi3HeHHe NBLIJIEBHAHOTO KBAPIA HEBEJIHKO — B HETO
MOKeT TMONACTh JHIIL HEMHOrO IVIMHElI H3 COBPeMEHHHIX MOYB, 3aJeralouinx
14 MBIIEBHAHOM KBaplle, HO TJIABHEIM 3aUPsisHAIOLUIAM MAaTEPHAJIOM SIBJIA-
I0TCS VYACTKM HEpPAacnaBIIErocs B Nbl/Ib KBAPIUHTA. Y/ aJeHHE KPYNHBIX Ud-
cTHIL (OTMYYHMBAHHE, PACCEB M T. NI.) NO3BOJAET MOJYUHTh H3 OJAHOTO U TOTO
JKe Chplpbsl 0oJlee OJHOPOJHBIH MaTepuall.

MecTtopoxkaeHusi MapllajuTa pacloJsaraipTcs TaMm, TIe Ha H3BeCTHS-
KaX Pa3BHTA JAPEBHAS KOPa BblBeTpUBAHUA. B mepmyio ouepeab 3TO pas-
JHYHble yuyacTKH Ypama, Maruntoropckuiit u UYensOuuckunii paiions,
a Takxe HeKOTOphle paHonbl Ykpaufbl, Kasaxcrawa u IOro-3anaguoii
Cubupu.

Hoaromurosaa smyxa — PLIXJbIH MaTePHAJ, COCTOALLMH H3 TOBOJILHO KpyI-
HBIX KpHcTaaioB (pasmep no 50—70 mk), o6pasyercs IpH YACTHYHOM pac-
TBOPEHIH M3BECTKOBMCTHIX MOJOMHUTOB. OCBOOOKAAIOMHKRCSH NPH 3TOM A0A0-
MUTOBBIE KpHCTAMILI uMeroT (Gopmy pomGosapos. [lanbHeiimee apoGJeHHE
JNOJOMUTOBOI MYKH jaeT MartepHa/, Mano OTJHYalolHHCH Mo CTPYKTYpe 3e-
peH OT MPOAYKTa APOO/ICHUS JOJOMUTOBBIX H H3BECTKOBHCTHIX HOpoi. Mecto-
POMKIEHHA TOJOMHTOBOH MYKH pacrosaralpTesi B palioHax pasBHTHA J0J0-
MHMTOBEIX IOPOJ; OCOGEHHO YacTO BCTpevaloTes oHH B paitonax KyiObinien-
ckoro IloBonxbs.

Kaoaun aBasiercs BaKHeHIUM HAMOJHHTeIeM, MPUMEHSIOIIHMCS upes-
BBYAHHO LIHPOKO KaK B €CTeCTBEHHOM, Tak H B obpaboranHom (ruapodobu-
3upoBaHHOM) Buae (radn. 3). On oOpa3oBaH CKONJEHHAMH NJaCTHHYATHIX
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HIECTHYTOJNbHBIX KPHCTAJJIOB KaoJHHHTA — IJIHHUCTOrO MHHEpaJa cocraBa
Al 04 - 28105 - 2H50.

B saBucuMOCTH OT pasMepa KPHCTAJJIOB CBOHCTBA arperaTtoB 3THX KpPH-
cTajoB pe3ko pasnuynbl. CoOGCTBEHHO KAOJHHOM HA3BIBAIOTCA MOPOJBI, CO-
CIOMIINE M3 OTHOCHTEJILHO KPYNHBIX KPUCTAAJIOB KAONWHHTA; OHH DLIXJBIE,
JIETKO PacChialoTes NpH pasjaBiuBalUK H Jal0T B BOJe 0CE1alollyi0 B3BECh.
Ecan KpueTaanrl KaolHHHTA OYEHb MeJIKHE, TO MX arperat o6jajaeT coBep-
IeHIBIMH CBOHCTBAMH TVIHH H TaKasi MOPOja — KAOJHHOBLIE TJHHBI ABJISET-
Cs1 BaKHEHIINM OTHEYNOPHO-KePaAMHUECKHM ChIPhEM.

Kaoauusl no csoemy o6pa3oBanuio AeNATCs HA ABE TPYNNBL NepBUUHbIE
U propHunble. [TepBHunble KAOJAMHBI 006pa3ylOTCsi B Pe3yJbTaTe BLIBETPHBA-
HUA CHIOAAHBIX HJIH NOJEBOMNATOBLIX nopoa. Haubosee uacTo MartepHHCKON
NOpOJOH JIIS KAOJHHA #ABJSETCH I'PAHUT (NMOPOJA, COCTOAIIAst H3 TOJEROrO
mwmara, Ksapua H cao/Asl). Ha nepsrix stanax BoiBeTpHBAHHA NMOJEBOH mnar
nepexoauT B OeszKenesuctyio (MYCKOBUTORYIO) CAOAy, KOTOpasg OpH npo-
N0JZKaolleMes BBIBETPHBAHHM BMECTe CO CJIOLO0H, NPHCYTCTROBABINel B Tpa-
HHUTEe paHee, HAUHHAeT 3aTeM THAPATH3UPOBATHCS, IPH 3TOM THApPATH3ALHSA
OKa3blBACTCA TeM HHTEHCHBHEE, UeM JaJjblie MpPOILIO BLIBETPHBAHHE, B Ta-
KHX CIy4asiX HaAMeYyalTcs Bee Tlepexonsl cIio/bl B Kaoaud. IlpakTuuecku Ghl-
BaeT TPYAHO YKa3aTh, I'le 'DAHHT, BEIBETPHBIIHICS MO «CTaJHH THIPOCJIO-
IBL», HEPEXOJAUT B TPAHUT, BHIBETPHBIIKIICS O «CTEAMH KAOJHHHTA».

KaomHHH3HPOBAHHBIH TPAHUT MOJHOCTBIO COXpPAHSAET CBOI CTPYKTYpy, H
Ha CBEJKEM ero H3J0Me BHANL GLIBIINE NOJEBLIE MNATH H CAI0AB, XOTA OHH
yKe 3aMelleHbl KaoaHHOM. Kpucraane KBapla coxpaHsioT te e (QOPMH H
pagmepsl, KOTOpble OHH HMeau B rpanutax. Kpucraans kaonunura, obpa-
30BABLIMECH HA MECTe JHCTOUKOB CJIOJ, CYIIECTBOBABIUMX paHee B rpaHute,
MHOTO KpyNHee KpPHCTaJJOB KAaOJHHHTA, 3aMellalollux MoJjeBble LINaThl.
B rpanurte OOBIYHO BCTPEYAIOTCS TAKMKE CAIONH, OTHOCAUIMecs K paay Ouo-
THTA, T. €. COAeprKallhe Kene30, JTo JKeje30 B INPOoLecce BLIBETPHBAHHSA
He MOxKeT OBITH BBIHECEHO M3 MOPOjbl HedHKoM. B KaosuHHTOBOM KpHcTailie,
00pa30BaHHOM 3a cueT OMOTHTA, YaCTh Kej1e3a BBHINAJAeT B BHAE MEIKHX
KpHCTaMNKOB TeMaTHTa. KpHeraan xKaonuuura opHEHTHPYET FeMAaTHT, H ero
AUCTOUKH PACHOIAraloTesl BAOML IIOCKOCTeR claiiiiocTd KaonuHuTa, napal-
JeJbHO €T0 INIaBHBIM OcAM, 00pasyst €BoeoOpasHYIO CETKY IOJIOC, mepece-
Kaomuxes nog yriaom okono 120° usjaBHa H3BECTHYIO MOJA HasBaHHeM
«CareHuTOBOH CeTKH».

Ta6auma 3

HcnoabsoBanne B KayecTBe HAMOJHWTe el rawd ¥ Kaonmwhutos B CIOA B 1959 r.
(B TOHHaX) *

KaosnuoBsie TaHHB
By, HCfioNESGRa A Kaomui naacruve- | nengacry-| DEHTORNT 112(::?1};(0
: CKHE yeCKHe
bymarda . . . N s RS e L Y a3 — = =
Pesyna . . T R e i, S e 292 906 = = — 260
Junoneym . B A R g 13 868 s 6037 =k 1480
e R SR R s 46 895 ! 2 47 h
REHOBDEHIIM <o 5wl o oo &1 (o Beroioiled 11 654 e = — ATh4
HncekTodyHrumHARL . . . . . . . . 73 334 = 387 108 051 s
HlrykarypHblii MaTepHal . . . « « 2032 = — — i
T B ST O i S WO U 8493 1814 ey 3163 =l
Tlpoune manonmwremu . . . . . . . . 36107 445 5955 144 -
BT 0 e i AN LO T4 R L DB50 12379 | 111402 | 6484

* [lo gaussiM Min Jearb., 1059,
% 7490 ot obuell pob6uiun kaoauua B CIIA, cocrassnoueit 2 300 131 m.



MecTopozKiends TEPBHYHOTO KaojHHa W3BECTHLI BE3/le, Iie TPaHHTHHE
WAK THEHCOBHE MOPOAN BHIXOAWAK HA AHEBHYIO [OBEPXHOCTh B 3M0XY AHEB-
HOrO BLIBETpHBAHHs (BEpXHHIl TpHAC — HHXKHAA lopa). MoliHocTs KaoJjH-
HH3HPOBAHHBIX TPAHUTOB JIOCTHTAeT B ITHX c/yuasX OYeHb OO/LIIHX BeJH-
YHH — HecKOJIbKO JecATKOB, a HHorjxa H Oojiee cOTHH MeTpoB. UeM cBeTsiee
GBI MATEPHACKHI TPaHUT, UeM Melbllle B leM cojepzKaioch GHOTHTA, TeM
MeHee JKeNe3UCTHM OKa3uBaeTcsi HOBOOOPA30RAHHBIL 34 ero cueT KaoJuH,
2 yeM KpyHHee B HEM KpPHCTa/Jbl KBaplla, TeMm Jerde oH Nojuaercs odoraiie-
HHio. BBIXOIB nNepBHYHOTO Kaojuua Haxoaarca B Coeerckom Coioze Ha
Ykpaune (ITpocsnas, Tayxosnsl, Typ6oso), na ¥pane (Enennnckoe, Kpiul-
TBIMCKOE H Jp.); H3BECTHHI OHH Takxke B 3anaanoil Cnbupu u Kazaxcrane.

W3 3apyGeikHbiX MECTOPOKACHKE KAoMuHA K 3TOMY THHY OTHOCHTCS W3-
secruble Cemnenxue (Llersuiukue) KaonuHsl B YexocJ0BaKHH, B OKPECTHO-
crsix r. Kapaosu-Bapwl, kaonunsr Meiicena B TP, kaonuun Jlumoxa H
Cent-Mpe Bo ©panuun, Kopuyona B BelukoOGpuranun u MHOTCHX JPYIHX
MecTax.

Ucnonpzopayiie KAOMHHA B NPOMBEIIUICHHOCTH B KauecTBe HANOAHUTENH
BO MHOTOM OMpejenseTcs MeTOAHKOH oboramenusi NPpUPOAHOTO KAOJHHA W
npeasapureasioli o6paéorkoil ceippd. B Coserckom Corose KaoJauHOBafd
NPOMBIIIEHHOCTE OBlIa co3faHa B cepenuHe 20-X rofoB, H C Tex Mop ee Xa-
paKTep TOYTH He H3MEHHJcH. B pe3ysabTate OCHOBHBIMH MeTOjaMu obora-
nienus xaonuia B Coperckom Coio3e OCTAIOTCS 3JMEKTPOJIMTHUSCKNHH — (MOK-
poe oboraujenue) ¢ BRIMYCKOM OZHOTO COPTa TOBAPHOTO KAOJHHA U BO3LYLII-
HEIH (cyxoe oboramenue). O6a 3TH MeTOAa B TOM BHAe, KaK OHH IpHMeIs-
torca B CCCP, cefiuac noaKHbBl OBITh NPH3HAHB HEY/IOBJIETBOPHTEILHLIMH.

Ilpu nmepeom Merome B obGorallleHHBI NPOAYKT BBOAHTCA OOIBIIOE KOJIH-
YECTBO 3JACKTPOJMUTOR, TAABHEM 00pPa30M PACTBOPHMOrO CTEKJA W TaueHoi
u3BecTH. B pesyabTaTe pe3KO CHHKAIOTCS BO3MOMKHOCTH TIOJYUEHHH M3 Ta-
KOro KaoJiHa BOJHBIX CycHeH3Hi, HeOOXOIMMBEIX B KepaMHUECKOM H GyMaiK-
HOM npouspojcrse. Kpome TOro, npHCYTCTBHE 3JEKTPOJHTOB B KaOJHHE
JeJjlaeT ero 3JeKTPONpPOBOJAHBIM M, CJI€M0BATENLHO, HENPUrOAUBIM A HC-
TOJb30BAHNS KAK HANOJHUTENS B M3OJANMOHHLIX MJacTMaccax.

Cyxum oborailleHHeM He YAaeTcf AQCTATOYHO XOPOMIO OCBOGOXHTHECH OT
IIpUMecH KBapIeRoro rnecka.

B Yexocnopaknu Ans oboralleHHa Kao/HHA NPHMEHsIeTCH THAPOLMKIOH-
HBI METOZ, KOTOPBIH XOpOLIO yAaJisieT KBapl, M MO3BOJSET HOJYYHTL IIPO-
JIYKT, cBOOOAHBI OT PACTBOPHUMOrO CTeKja.

B CIIA B mpouecce oforaileHus KaoJHH pPAa3felaercss HA HECKOJILKO
CMeNHaTH3HPOBAHHBIX cOpTOB. Bee copra KaoamHa cBOGOAHBI OT 3JIEKTPOJIH-
TCGB; HEKOTOPBIE H3 HHX, KPOME TOTO, NOABEPraioTcs 00XKHTY WIH THApPO(O-
6uzanuu. B tabds. 4 npuBOANTCS XapaKTePHCTHKA BaKHEHIUHX COPTOB TOBap-
HOTO KAO0/iMHa, BHITyCcKaeMoro Ha oxunom u3 sasomos CIUA wua amepukan-
CKOTQ CHIPLA.

Ciaenyer vkazaTb, 4YTO KauecTBO COBETCKOro ChIpbs (B OCOGEHHOCTH Kao-
auna I1pocsiHOBCKOro MecTOpOXKIeHHs) HAMHOrO BhILIE, yeM ChpbA JlxKopi-
JKHH, OJHAKO KAYECTBO TOBAPHOTO NPOJYKTA, moayuaemoro u3 [lpocaHoBcko-
TO CHIpb3, XY¥Ke, &M KaueCTBO AMCPHKAMCKUX NMPOAYKTOB, a CaMOE TJIaBHOE
HA COBETCKHX KAOJUHOBHEIX 3aBOAaX HeT TAKOH CTPOroil CTaHgapTH3ALHU
orneabHbix copros, kak B CIIIA n YexocnoBakuu.

Ppixaibie ocagku

Cioza OTHOCATCS TECOK, PA3JIHUHBIE TVIMHBI, TPeneJ W APYrHe 0cafouHbie
nopoabl. 31ech MBI OCTAHOBHMCSl TOJBKO Ha TpeX IEpPBBIX MOPOIaX.

ITecox — peixy1asi ropHas NOpoAa, COCTOSIIass B OCHOBHOM M3 3epeH, pas-
mepom or 1 go 0,1 mm. Tlo MuEepanbHOMY cOcTaBy 3epeH, Clarapiiux me-
COK, MOXKeT OLITL BLILEJEHO HECKOJALKO ero pasuosuanocrei. HanGoaee
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~ Ta6numa 4
[ CopTa KaoJMHOBOW NpPOAYKUHH, BbINyCKACMblE KOMOAHHEH
&
g «Gorg China Clay» (CLIA) *
E o ﬁ?ﬁ{rﬂzﬁmﬁp“ Octatox IMpouent AjcopG-
Lt Ceeraiora, HAa CHTE, norepH ILHA Mac-
Copr | A Lger Xapaktep wactuil | 995 wew, | mojonorsto- |na ma 100 2 Mpuveqanue
> 5 mr!b—1 mx| <1 mx % 1EeHHs PJTHH
‘OGoraleHunie:
Ne 1 0 92 84 | 86,5—87,5 Benwiit lexcaronanshsie | Menbiue 13,8 35 Tonkne uactuubr; vem messye,
MAACTHHKH 0,02 TeM Jy4llle cBoficTBa
Ne 2 0—1 | 82 67 | 85,5—80,5 To e To ke To xe 13,8 35
Ne 3 2—5 | 170 55 85,0 » » » 13,8 35
Hanosmurenn 38 35 20 83,0 » [TaacTuHKn 1 » 13,6 25 I'py6hie wacThusl, Jyule BKa-
: arperarl uecTse Hanoanntenas, Jle-
HieBslil NpoaykT
Jas kpacok u Gy-
MayKHOH 1pPOMBILI-
JIEHHOCTH:
Ne 1 3—35| 170 42 92,0 » Amopbnas macca | Menbire | Menpwe 1,0 41 Buicokasi cpersiora H uactiuuo
: 0,5 GombIIast  HenpO3PAuHOCThH
Ne 2 5—10] 60 30 90,0 » To xe To xe » 41 MO3BOJISIIOT HCMO/bL30BATH HX
KaKk HAmoJHnTe]b KpPacku
u  Gymarn. [loasepraanch
CreuHaIbHOMY Mpoleccy oT-
GesnBaHs
Hns  pesuHnl 1
naacTMmace:
Ne 1 8 65 ab 86,0 K pemono- » » Menbie | Menbure 3,0 38 Hcnonpayercs kak nanmoanu-
Geblit 0,3 Teab B KaGeMbHOI IPOMBbIl-
Ne 2 30 40 34 - 84,0 To xe » » To xe » 37 JIEHHOCTH H s ILIACTMAce
BCEX BHJIOB
Kepamnueckne ram- | 23 | 56 42 80,0 Bemnniit [TnacTuukn » 13,6 37 Inacrnunutii  gaoans, noay-
~ HBl, BLICOKONPOY- uaeMmblif M3  CHeUHAILHOID
o Gmple PYAHMKA. MuHumansnas
O o Ha, Fos yeaaka M MaKCHMAaJdbHas
F & iy TEKyuecTh
¥ & JIHTgmi'!;f;opTa 45 25 15 80,0 To xe [TnacTHHKH H » 13,5 37
g e tEl Y\ | ' arperarhl
< Lgme

& o Ay q’ﬁ «Kaolin» . Industr. and Engng Chem, 1960, 52, Nt 5.
eIy
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H3BECTHHl KBAPIEBbIC TECKH, 3ePHA KOTOPHIX CJHOMKEHE! OAHMM TOJBKO KBap-
LeM, B APYTHX cAydadx K KBapuy npubaBAsiorest 3epHa Pasiuubiblx APYTAX
MHHEPAJOB; TeCKM KBapleBo-NoJeBOINATOBOTO COCTaBa HOCHT HasBauue
APKO30BLIX, NECKH W3 NOJeBOTo UINaTa, NHpoKceHa u ambndoaa Ha3plBAIOTCA
NOJHMHKTOBLIMH. HacTo B neckax cofep:Katcs pasiHyHBle THKeJble MHHe-
paJjbl, riaunbl, rpaBuit 1 T. A. Minorna neckn oGpasyer Kakasa-uubyIb MeJaKO-
ApobnienHasl ropHas mopoja; Tax, HeKOTopele meckH KaBkaza COCTOSAT B OC-
I'OBHOM H3 O0JOMKOB IMIHHHCTOTO CjaHua H T. I.

EcrecrBenHo, 4TO NpH HCMOONB30BAHMH [IECKA KAK HAMOJHHTENS IIPHXO-
JWTCH YYHTLIBATH KAK €r0 MHHEpAJabHBIH COCTAB, TAK M pa3Mep CJjararouinx
ero sepen. /s MHOTHX NPOHM3BOJACTB Hau(o/ee KejaTelleH YHCTBIH KBaple-
BbIif TIeCOK, AJf APYTHX — BasKHee OTCYTCTBHE KPYNHBIX HJH, HA0D0POT, Med-
KHX IPHMECEH.

Huorna mecok noasepraercs oGoraiennio. Tak, OTMydHBaHUEM W3 HErO
MOzKer OLITh yaadena [VIHHHCTAR npuMech. KpapueBwlil necox mpM HCMOMB-
30BAHAYM B KAYeCTBE CTEKOJLHOMO CHIPbH NMOABEPraeTCss MHOTAA OUeHb CJIOMK-
HBIM [pOLEeccaM OUMCTKM, BKJIOYAIOLIMM OTTHPKY 3arpAsHeHnii ¢ mnosepx-
HOCTH 3epeH, o6paboTKy WX KuceaoTamu u T. I

MecTopoxenns necka BecbMa MHOTOuHCJAeHHB. OAHAKO KBapueBbLIMH
neckamu ocobenno oorata Esponeiickas uacte CCCP, a na Kaskase u B
Cubupu umcTO KBapleBbiX f1eckoB MaJo. [lecku, B TOfl Hap HHOII Mepe 3a-
I'pfi3HeHHble, BCTPedYafTCss BO MHOTHX YeTBEPTHYHBIX HAKOMJIEHHSX.

TAuHbt — HCKIIOYUTENBHO TOHKO3€PHHCTHle [MOPOJIBl, OCHOBY KOTOPBIX
cocTaBas0T cnenndUYecKHe BOAOCOAEPHKALIHE CHANKATHBIE MHHEpAJkl, HMe-
HyeMmble TJAHHHCTHIMH. [l ITMHHCTBIX MHHEpAJIOB XapaKTepHa CnocOGHOCTh
JlaBaTh C BOJOH MJacTHYHOE TeCTO, a Ipu H30BITKe BOJALI 00pA30BLIBATH
CYCIEH3HIO, B KOTOPOH TJHHHCTBIE MHHEPaJbl PAclafaloTcsl Ha Medbyaiiine
yacTuliel. Bee rapHuCcTHIE MHHepasabl 06,1aai0T JIHCTOBATONH CTPYKTYPOIl,
T. €. B Opeienax «CTPYKTYPHOrO JIHCTa» HOHLI, CAAraliue KpacTaLl, 0oJa-
AT OYeHb MPOYHON CBA3BID, TOFAA KAK «JIUCTHI» MEMAY COo00i CBA3AHH
BechMa caado.

Cpeny raMHHCTHX MHHEPaAoB HauboJee pacnpoCTpaHenbi 1Ba: KAOJHHUT
(A1,05- 2Si0; - 2H,0) u monTMopuanonur AlO; - 45105 - HyO - nH0. Cocrtas
NepBOrO BechbMa NOCTOAHEH, MONTMODHJIJIOHHT 2Ke, HANpOTHB, OUeHb H3MEH-
upyB. Yxe ero GopMyJaa NMoKasbplBAeT, YTO XapaKkTep BOJAbLl B HEM pasjiHyeH;
r4aBHAA ee 4acTh NPHXOAHTCA Ha «MEXKIIocKocTHYIO» Boay (nH:0), koto-
Py KpHCTaJd BecbMa Jerko otiaer. Kpome sneMenToB, nokasaHHbiX B (pop-
MyJe, B COCTAB MOHTMOPH/JIOHHTA YacCTO BXOAAT MarHuH, UleN0YHble H
L1eJOUHO3eMeIbHbIe METAIBl, a TaKKe ¥Kejé30; BUAHMO, YacTh ITHX 3JeMeH-
TOB 3aMellaeT ANTIOMHHHI, a 4ACTb ABJIAETCH «OOMEHHBIMU» KATHOHAMH, MPH-
poJa KOTOpPLIX He BCeraa A0CTaTOYHO $ICHA, HO KOTOPLIE MEHSOT cBolicTBa
TJHHBl H MO3TOMY BecbMa BAXKHBI AJA CYHJIEeHHs O TOBEJEHHH TJHH B IpH-
poxe u rexuuxe, OcoBeHHO MHPOKO PACIPOCTPAHEHB! JKe/1e3HCTO-MOHTMOPH.I-
JIOHUTOBBIE TJIHHBL.

Benne KaoOAWEOBHEE TJMHHBL, o0fiagalliue BBICOKOH{ orueymnop-
HOCTBIO, IHHPOKO NPUMEHAIOTCA B KauecTBE OrHeynopHOro CHpba B NPOU3BOLA-
ctBe (hapopoBc-PasHCOBLIX M3JLNNI ¥ KAK KOMHOOHEHT (POPMOBOUHBIX CMe-
ceit. OT KA20OMHHA KAOIMHOBLIE TJIMHBL OTJHYAIOTCH BBICOKOH MJIaCTHYHOCTDIO
H 3HAYHTEIbHO MEHBIIHMH pa3mMepaMH claralollgx HX MNHHHCTLIX YacTHIL.

B KauecTBe HANOJHUTENS KAOJHHOBBIE TVIHHBI HCTOJB3YIOTCH OTHOCHTEIb-
HO peaKo, HO B HEKOTOPBIX cJydasix, 0CoBeHHO B THAPOGOOH3HPOBAHHOM
BHJIe, OHH KaK HANOJHHTeNb JYYIle, YeM NPOAYKTLI, NOJIYUEHHbIe U3 KaOoJHHa
(nanpumep, A5 JHHOJAEYMA, [IIACTMACC H 11P.).

[1pousBoasTest yCHJIEHHBIE MOHCKH MECTOPOKIEHHH KAaOJMHOBBIX [IJIHH.
OcofBofi H3BeCTHOCTBIO MNOAb3yIOTCA TMIMHEL Yacos-flpckoro mecropoKie-
uus B Jlon6acce, JlatHenckoro Mecroposjaenus Boausu Bopowne:xa, bBoraa-

HOBHYECKOrG — Ha Vpade.
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MOHTMODHIJOHHTOBB € TAHHH ([JIHHO3EMHCTO-MOHTMOPHIIIO
HHTOBLIE) W3BECTHBI MOJ TeXHHYECKHM HA3BaHHEM G EHTOHHTOBBIX HIH
faopunuHOBH X rauA. MHOrMa MX BBOAAT B SKCIMIYATALHIO MO PA3~
JUYHBIMH TOPTOBBIMH MECTHLIMH HasBaHMAMH. JlIA COBETCKHX MOHTMOPHJI-
JOHHTOBBIX TVIHH MCTIONB3YIOTCA CJEeNylolIHe Ha3BaHHUA: yMOPHH, aCKaHIJIH~
Hd, ACKAHIe/b, OTIAHIWH.

Ot xapakrepa 0GMEHHOTO OCHOBAHWS 3ABHCHT CHOCOGHOCTH MOHTMOPHI-
JIOHHTOBBLIX IVIHH 00pa30BbIBATL ¢ BOJOH yCTOHUMBYIO cycnensnio. Tak, Hat-
poBbie (OEHTOHHTOBBIE) TVIMHBI (aCKaureib, OMNMIAHAMH H AP.) JAIOT C BOLO
OUeHb MPOYHYIO TeJIeBHAHYIO CYCMEH3HIO H I0ITOMY LIHPOKO NPHMEHAITCS
B OYpOBBIX DACTBOpAxX M B JHTeHHOM fese. MapecTkoBre ((GaopuAHHOBELE)
IJIHHBI HE 00pasyioT Takoil TOHKOH CycmeH3nH, HO 006/1a1al0T CNOCOGHOCTHIO
H30HpaTeJabHO TIOTVIOUIATL HEKOTOPLie yJAeBOAOPOABl M XOPOUIO THAPO-
pobusupytoTes. Mcenonbsylores OHM  NPEHMYULECTBEHHO IS OYHCTKH
nedTH,

Kak Hagonudrels MONTMOPHUIJOHKTOBBIE TJIMHBL WIMPOKO KCAOAL3YIOTCH
B IPOMBIIIEHHOCTH HHCEKTOMYHTHLHIOB, THE SBAAITCA HOCHTENAMH W 3a-
KPeNHTeNAMH HeKOTOPBIX $/]0B, HAHOCHMBIX Ha pacTeHHs B BHie MYTH.
B naactmaccoBoil npoMBITIIEHHOCTH IPHMEHSIIOTCS PEHMYLLEeCTBEHHO MHADPO-
(hoGH3NpOBAaHHLIE TJIHHEL

MecTopoxkeHus MOHTMOPHJJIOHHTOBBIX TVIMH PACHPOCTPAHEHBl JOBOIB-
HO mwHpoko. Cpean HUX GOJBIIOH H3BECTHOCTBIO MOJB3YIOTCS 3aKaBKascKHe
raunbl (Ackanckoe n TymOGpniickoe mectopoxaenus), rauusl Typimenun
(Orsanannckoe MecTopoxienue) u YaGekucrana (A3KOMapCkoe MecTopoiK-
nenue). B nocsefnne roibl MECTOPOK/IEHHS BHICOKOKAYECTBEHHBIX MOHTMO-
PHANIOHHTOBBLIX TJIHH OTKPBITBL HA YKpauue u B Tarapckoit ACCP.

Bypuie raunp— 06BbIYHO KEIE3HCTO-MOHTMOPHIIOHATOBLIE, 34TPsi3~
HeHHBIe PA3JIMYHLIMH HEIrVIHHHCTBIMH MatepuataMu. OHH IUHPOKO pacmpo-
CTpaHenbl B COBPEMEHHBIX [10YBAX H CpPeAH [APYTHX HeTBEPTHYHLIX OTJO-
HKeHud.

B xauectBe HamoaHATEIsI GYPhIe TJIHHBL HCNOAb3YIOTCS A/ HEOTBETCTBEH-
fHIX M3JIeAHH M TOALKO Kak MeCTHBIH marepuan, 3aMemarimui B TOH HIH
YHOW Mepe apyrie, 6ojee ZOPOTHE HATIOAHUTEH.

HCKYCCTBEHHO JQUCNEPTHPYEMBIE HAMNOJIHUTEJIH

®opma u pasmepsl 06JJOMKOB TOTO HJIH HHOrO MHHEpaJaa, Ha KOTOpPbIE O
pacnazaercs mpu ApoGleHHH, 3aBHCHT B IepBYIO OYepelb OT ero CTPYKTYphi
i cBolictB. CKaswiBalOTCA 3/lech TaKKe H OCOOEHHOCTH KPHCTAJAJOB MHHe-
pana W XapagTep MX arperartoB, Ho GoJiee BCero BJHSIeT TaK HasblBaemas
cnaiinocTh — CnocoOHOCTL MHHepasa HauboJsee Jerko packagablBATBCSA 110
POBHBIM IJIOCKOCTSIM, MMEIOLINM ONpPeAeJennoe KpHeTaaiorpapuyeckoe 3na-
yeHme.

Bee pasnoofpaszue GopyM MUHEPAJALHBIX 0GJOMKOB MOWKHO CBECTH K TpeM
OCHOBHBIM ThHMaM. K mepBOoMy OTHeCeHml MHHepaJbl, [alollde BOJOKHA H
UTOAbYaThie 06TOMKH, DTO, ¢ OAHOH CTOPOHBI, 4COECT Pa3HOrO poja, o KO-
TOPOro XapakTepHbl AJHHHOBOJOKHHCTBIE KPHCTAIbL, a ¢ JAPYrou,— MHHe-
panasl, oGaafaloulue cnaiHoCTbo O ABYM HamnpaBienusiM (Mo NpH3ME) H B
CuJly 3TOr0 pacKaJblBaroUlHecs Ha AJHHHbIE HroJbyaTele 0010MKH. Ko BTO-
POMY THIY CJelyeT OTHecTH DOJbLIYIO TPYNNy JHCTOBBIX MHHEPAJOB, 00Ma-
JA0MHX BechMa COBEPLIEHHOH CHANHOCTBLIO MO OAHOMY HATIPABJEHHIO, pac-
HIETIAIONMXCA npu JApobjenHHn Ha Tounvalmue nucTouxd. HMuorza stu
JAUCTOUKH HACTONBKO TPY/AHO PACKAIBIBATCA MONEpPeK MJIOCKOCTeH craiino-
CTH, UTO MPAKTHUYCCKH H3 KPYIHOJHCTOBATOrO MarepHasa NOUYTH HEeBO3MOXK-
HO moayuute Menkuit mopouok. ITostomy KpynHoKpHCTaJJHYeCKHEe TajbKo-
pble NOpOoABl AAIT XYAIHHA HANOJHHTENb, YeM MEeJKOKPHCTaLIHYeCcKHit
CTeaTHT.
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K nocaengHemy THIY OTHeCeHBl BCe MHHEepAalbHble TNPOAYKTLI, NalollHe
H3oMeTpHUecKHe 00JOMKH. B cymHOCTH roBOpA, B 3TOM THIE CJe10BaJ0 Obl
£blIeJATE ABA TOATHIA, OJAMH M3 KOTOPbIX OOBeNHHSAA Obl KPYNHOKpPHCTAJ-
JiHdecKHe MHHepaabl, objafaloiiue claiHOCThIO o TpeM H GoJee HampaBJe-
HuAM. M3 IIHPOKO HMCMNOJNB3yeMBIX B KauecTBe HAMOJHHTEJEH MHHepa/aoB
TAKHMH SIBAAIOTCS 6ApUT M KAJbIKT, NEePBHH ZaeT OpyCKOBH/HbIE 006JOMKH,
BTOpOil — pomBo3apHuecKie, Kyoononobnsle. Bo BTOpoil NoOATHN CcJeayer
oTHECTH aMop(Hble MHHepaJbl, KOTOPHE TaKiKe AT O0OJOMKH H30MeTpH-
yecKolf (pOpMEI, HepeaKe YIJoBaThle, HO YrJel MX 6GoJblilefi 4acThlo Hempa-
BHJLHBIE, ()OpMa 00JIOMKOB POU3BOJBLHAS; B psjie cayuyaeB 06J0MKH aMmopd-
HBIX MHHEpPAaJIOB 3EMJIHCTHIE.

[Togpo6Hoe omHcanHe Xapakrepa OOJOMKOB, IOJydaeMblX NIpH ApodJe-
HUH TOTO WJIH HHOTO MHHEDAJbHOIrO MPOJIYKTa, JLA€TCs MPH ONHCAHHU OTHeJb-
HBIX BH/JOB HalOJHHTE/s.

Hanoanurenam ¢ 4acTuilaMu BOJOKHUCTOM
WIH HroJb4aTou (hopmbl

Acbecr naubonee BaXKHBIA HANOJHATENL 370N rpynnsl. [lag Hero xapak-
TEPHH JJAHHHLIC THOKHE BOJOKHA, NMO3BOJASIOUNINE H3TOTOBANTHL W3 HUX HHTH,
TKanH, Oymary, KapToH ¥ np., a TakK¥Ke [ai0Nie BO3MOXKHOCTL achecTy BXO-
AITh B PasiuyHbie KOMIOOSHIHMH AJA NpHAanus MM Goabliell NPOYHOCTH.

Paznuyaior ABa Tuna ac6ecToB — XPU3OTHIOBLIH 1 aM(pHGOI0OBLIH — HMe-
I01LINX PA3NHYHYID MHHEPAJOTHYEcKyd NPHPOAY W pasjiuHbBIe CBOMCTBA.

Xpusorunosuii achecT— MHHEpAJ CEPIAHTHHOBOH TPYNNL, UME-
1owuit cocras 3MgO - 2510, - 2H,0. Kak nokasain cTpyKTypHBIE B 3J€KTPOH-
HOMHKPOCKONHYECKHEe HCCAel0Banus, OH 00Jagaer JHCTOBATOH CTPYKTYPOH,
NpuYeM Ka)KAblH JHCT CJAOKEH JBYMs CJOSIMH — KpeMIe-KHCJIOPOAHBLIM H
MATHHEBO-KHCJIOPOAHEIM. TIOCKOMBKY paIMychl HOHOB MAaTHHSl H KPEeMHHS
Pas3JHuHBL, TOCTOJNBKY JHCTOUEK 3TOT, €C/IH €My HHUTO HE MeIlaer, He MOMKeT
OBITh ITOCKHM, a 3aKpyuuBaercs, o0Opasys TpyOKy ToJILHHOH He G6onee
9—10 cnoeB; B GoJee ToJCTOH TpyOKe JHCTOUEK OyAET HAXOZHTCA MO pac-
KPYUHBAIOLUIMM €ro HanpsiKeHHeM, 9TO 3HepreTudeckd He BoirogHo. ITostomy
npu cBOGOAHOH KPHCTANNIH3AaLMH XpH30THJIA OH 00pasyer CepHI0 OuYeHb
TOHKHX TPpyGOK (BHYTpeHHee oTBepcTHe npumepho 160 A, a BHemnuit ana-
Merp mopsaka 260 A), npHyeM ANTHHA HX COOTBETCTBYET pasMepy IIOJOCTH,
B KOTOpPOH NMPOHCXOAHT KpHcTajnuszauud. Bosokna xpusoruma-acGecta B ac-
GecTOBOI JKHJE NMpeAcTaBasIOT cO60H TECHO NMpHMKATHE OQHA K IPYroi ma-
paJiiesbHBIe TPYOKH.

JpoGnenne acbectoBOro arperara BeJeT K OCBOOOKIEHHIO TpyOOK, mo-
CKOJIbKY CHeTJeHHe MeXAY HHMH HaMHOTO cjadee, 4eM TPOYHOCTh CaMOH
TPYOKH B IoNEPeYHOM HanpasJjeHHH.

Ecnu B cuny Kakux-au6o npudud (B GOJBLIMHCTBE CAYYaeB [MOA Heit-
CTBHEM HAJOXKEHHBIX HA acOGecTOBBIH arperar MpPOUECCOB) CBSA3b MEIY
TpyGKaMH yBenuuuaack (TpyOKH CUEMEHTHpOBaAuch Mmexnay cofoit), Torapa
MATKOCTb BOJOKHA TepAercs ¥ TPYyOKu NpuobperaioT cnocofHOCTL pacKalbi-
PATHCA MONEPeX — BO3HHKAIOT TAK HA3LiBaeMbie JoMKHe acOecTHl.

TTouty HUKOT[A B TEXHUKE HE yHaeTcsl NOJYyYHTH BOJOKHO, NIPeACTABIAI0-
niee coboii onny TPyOKy; B OOJbIIMHCTBE CAyYaeB NPHUXOAUTCH MMETh Aeso
¢ myyKaMmu TPyOOK, MO3TOMY BCE KOHCTAHTHI acOecTa, OnMpeesientsie A0 CHX
1IOp, OTHOCHATCH K Nyukam sosiokon. OueBHANHO, TIPOYMHOCTL OTAEJIBLHOTO BO-
JiOKHa (XOTOpoe, MOMKeT OHTb, TONBKO OTYACTH PEanu3yercs B MHKpoache-
CTOBHIX HANOJHWUTENNAX) BHILIE, YeM NPOYHOCTh NYYKOB.

[Ipumenenne acbecra 3aBHCHT OT AJHHB BOJOKHA. [IJAHHOE BOJOKHO
HCTIONL3YETCA AR M3TOTOBJAEHHA acOecTOBOTO MIAYpa, TKaHeil W KapToHa,
MAYIHX KaK TEMNJOM30NALHOHHBIN H NPOK/IajouHbii marepuas. Acbecr co
cpenneil IJTMHOH BOJIOKHA HCMOJb3YETCH NPEHMYILIECTBEHHO B acho-lLeMeHT-
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