H3BECTHUS

" TOMCKOTI'O OPAEHA TPYJROBOI'O KPACHOI'O 3HAMEHMH INOJTHTEXHHUYECKOT'O
HHCTHUTYTA umenun C. M. KHPOBA

Tom 136 1965

HUCCJELOBAHHE BYPbLIX YIJIEW HTATCKOTO
MECTOPO)XXEHHY

K. K. CTPAMKOBCKA{, A. B. KPABIIOB

Hrarckoe GypoyrodpHoe MecTOPOXK/JeHHe pasMmellaercs B 3amajHoi ya-
<tu Kancko-Auunckoro GacceiiHa uHa tepputopuu HMrarckoro n Tucynabcko-
ro paitionoB KeMeposckoit o6aacTy.

3anace TONJHBa HAa 3TOM MECTOPOMKAEHHH orpoMHbl. CpeaHAs MOIL-
HOCTb NI1acra 55 M, a B npefesax Bapanaatckoil Myapawpt noxoaut Ao 80 u
naxe no 100 m. IlpuponHsle yciaoBHs OJaronpuUsATHBL JJast  pa3paGoTKH
[J1ACTOB CaMbIM 3KOHOMHYHBIM OTKPBITHIM CIIOCOOOM.

OHAKO TEeXHOJOrHyecKHe CBOHCTBA 3THX yTIjeH Ha pasiHuiBIX yuyacT-
Kax OCIIMPHOrO IMECTOPOK/AEHHS ellle He JOCTATOYHO M3YUEHDL

B nauHo# pa6oTe uccaemoBanuch Npobul yriel, JocTaBdeHHble B J1a60-
"partopuio Hrarcko#l recsoropasBefouHoil napTtHeit Tpecta Kysbaccyraereo-
Jorua. Mecra or6opa npo6 npuBeleHbl B Tabu. 1. B repMeTHuecKol ynaxkos-
Keé MOJYUYeHbl TONBKO Npobui 4273, 4274, 2482a, 4282a n 4284a, Bce ocTalb-
Hble TOCTYyNaJ# B J1aG0paTOpPUIO B AEPeBAHHBIX AUIMKAX.

TexHUUeCKHH M 3JeMeHTApHBIH aHaJu3bl YIS [POBELEeHBl N0 COOTBET-
creyromium I'OCTawm [2], npenacrasienspl B Tabj. 2 W NOKAa3bIBAIOT, YTO YIJH
HMrtatckoro  Mecropokienuss Dbapawaarckoit  Mynapibl  Mas0304bHBIE
(A —3,6—7,2%). Coctap 304bl MOUTH Becex npob yrien (raba. 3) oTaH-
4aeTCsi BBICOKHM COJepKaHHEM CaO —or 39 g0 499%. KoauuectBo SiO;
uaMmensierca ot 10 no 30%, a B BepxHHUX, 60Jee 30JbHBIX YACTAX YIOJbHOTO
naacTa, KOJHUECTBO KpeMHe3emMa B 3ose jocturaer 469%. Comepxanue
OKHCJIOB XKeJe3a HeBeJuko — 7 — 13% M TOJbKO B ABYX mpobGax OHO J0-
cruraer 26,5—28,678%. Temneparypa muaBaeHus 3zoa 1180—1400°C
(cM. Taba. 4).

Pa6ouas BmaxHocTp npod yrJeid, JOCTaBJIEHHBIX B FepMeTHYECKOH yma-
KOBKe, jgoctHranaa 379%:.

KoanuectBo yraepofa ¥ BOAOPOAA Y NpoO, B3ATHIX U3 Pa3JHUHBIX ydua-
CTKOB MECTODOXKIEHHsi, H3MEHAJNOCh B CJAEAYIOIHX Tpefenax: YLAEpoA OT
70,50 no 73,63; somopon or 4,73 no 5,12. ComeprkaHue yriepona H BOJO-
poia MaJo MeHAJOCh C IMyOuHol 3ajeraHus [Jacra B npelenaax OLHOH
ckBaxKuHbl. Tak, nmo ckBaxuHe 2206 mpoGa 228la, xapakrepH3aylollas HH-
tepBasa omnpoboBanuss ot 103,3 no 1254 M, a mpoba 2284a — uuTepBaja
onpo6opanusa oT 149,9 no 174 2, uMeror HeOoOJblIHEe OTKJIOHEHHS B COLep-
JKaHuM yraépona u Bojgopona. OfHAKO cojep:KaHHe YIJIEpPOAa HECKOJIbKO
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Mecto or6opa npob

Ta6auua l
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2| 88| 58 ss | B | BR | 53¢ | EEs
Z|E5| =% T == & TokE | HOO
1] 2826 | 1664 yu. ¥Ypronckui Wrar- 1162,2— | 28/ VII
nonckossiii Il p.a.| cxwuit 57,1 162,2 219,3 1961
21 2837 | 1671 IIOILALb BOCTOU-
Horo kpema Bapan-
JATCKOH MYJibIBl 228,7— | 22/ VII
78 p. a. » 7,0 228,7 235,7 1961
312838 | 1671 ” » » 78,5 240,4 | 240,4— | 24/ VII
318,9 1961
412610a | 1705 Bapaupatckui yu. 52,0— | 20/ IX
79 p. 1. - 63,0 52,0 1150 1961
5 2840 | 1675 BapanaaTckHi yu. 108,6— | 21/ IX
78 p. 1. » . 67,8 108,6 176,4 1961
6] 2842 | 1680 bBapanaaTckh# yu. 207,8— | 21 IX
79 p. . . 89,2 207,8 300,9 1961
71 4004 | 2069 BapanjgaTtckuit
I yu. p. a. 90,
1000 x 1O. 3, 220— 20. V11
ckB. 1988 » 88,61 220,0 308,6 1962
814273 | 2175 yu. bapannatckuii
’ 11,71 p. 1., 500 185,5— | 4. 1IX
10. 3. ckB. 1602 » 35,6 167,7 186,0 1962
91 4274 | 2175 yu. Bapannatckuil
1,71 p. 2. 500 186— 4f XI
10. 3. cxB. 1602 » 35,6 167,7 186,5 1962
10| 4281a | 2206 yu. BapasnaTckuit 101;3— | 10/ XIi
1,93 p. n. 1IC7 ” 72,8 101,3 125,4 1962
11 |4282a | 2206 yu. Bapannarckuit 125,4— | 12/ XII
1,93 p. a. TICT » 72,8 101,3 147,9 1962
12 4284a | 2206 vu. Bapaunarckuit 147,9— I 14/ XII
1,93 p. a. TIC7 ” 72,8 101,8 174,1 1962
13129281 u (2281 k| yu.BapannaTckuii '
2281a |2281a { 1,98 p. 5. 50 # CB 46,0— | derpanb
oT ckB. 2233 R 67,0 46,0 113,0 J1963
14| 4619 12335u| yu. BapanaaTckuid 58,5— | 22/ 1V
2355a |I11, 131 p. x. . 68,5 58,5 127 1963
15| 4625 | 2368 yu, Bapaunatckui 24,0— | 28/ 1V
111, 135 p. a » 35,6 24,0 59,6 1963

yBeJiNUMBaeTCs ¢ I7IyOHHOH 3a/jeraHdsl naacta B pasiUUHBIX NYHKTaxX Me-
cropoxaenus. Hanpumep, npo6er 2837 u 2838, wuutepBas onpoGoBanus
coorBeTcTBeHHO 228,7—235,7 m u 240—318 M, coxepxar yraepojga Ha ro-
piouyio maccy 72,76 u 73,63%, a y npoGul 4625— (unTepBan onpoboBaHUS
24—59 m) C"—71,20%.

XapakTepHoil 0COGCHHOCTBIO 3TOTO YI/f sBJsieTCs Majoe COAeprKaHHe
cepwl U a3zoTa. Toabko B ABYX npoGax cepbl ObLIO 0,42—0,57%, a BO Brex

ocTanbHuXx He 6osee 0,2%. Conmep:kanue asora 0,7—0,9%.

B CBsI3M C MOCTOSAHCTBOM 3JIeMeHTApHOTO COCTaBa Majdo wW3MeHSJaach
) T
TenI0TBOPHAsA cnocobuocTs yriell — Q ¢-— 6400—6750 xkaa/xe.
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TaGauuwa 2
Aunanutuyeckas xapaktepuctuka Hratckero 6yposoro yras

Texuuueckui aHanua ColepikanHe Ha ropluylo Maccy, %
4 No Ne Qs
alno npoObl .
W,% |[Wp% [ A% | VF% Cr H* NF Sr or
1 2826 9,42 5,07 | 44,76[ 6400 | 70,08| 4,73 | 0,89 | 0,26 (24,04
2 2837 10,41 7,45 | 43,45 6615 | 72,36| 5,00 | 0,89 | 0,14 |21,41
3 2838 10,15 6,17 | 44,99] 6760 | 73,63| 4,80 | 0,98 | 0,14 |50,45
4 2610a | 10,62 5,23 | 44,61} 6320 | 71,36( 5,05 | 0,92 | 0,09 [22,58
5 2840 10,97 8,30 | 44,14 71,00 4,89 | 0,63 | 0,19 [23,29
6 2842 10,29 8,16 | 45,34| 6480 | 70,52| 4,87 | 0,88 | 0,13 23,60
7 4004 7,40 . 5,25 | 45,10] 6650 | 71,75 5,04 | 0,81 | 0,13 j22,27
8 4273 8,20 | 32,16] 4,27 | 43,27] 6515 | 70,80( 4,90 | 0,75 | 0,08 123,70
9 4274 8,92 | 32,01; 3,92 | 44,19} 6550 | 72,32| 4,89 | 0,82 | 0,09 22,82
-10 4281a 9,20 | 33,97/19,81 | 45,08] 6410 | 71,03| 5,06 | 0,88 | 0,57 |22,46
11 4282a 9,04 | 37,28 4,08 | 46,10} 6540 | 71,50| 4,95 | 0,85 | 0,16 |22,54
12 4284a 9,31 | 33,14| 5,27 | 44,51f 6300 | 71,25/ 4,95 { 0,82 | 0,13 |22,85
13 2281
' 228ta | 10,39 | 34,94| 7,29 | 44,74 6725 | 70,78] 5,03 | 0,79 | 0,42 |22,98
14 4619 11,21 | 32,70| 6,73 | 44,92| 6740 | 72,57 5,24 | 0,81 | 0,17 |21,26
15 4625 11,17 3,97 | 46,30| 6659 | 71,20{ 5,12 | 0,90 | 0,13 (22,62

ITH yrayu RawT GOJbIUOH BHIXOA JeTy4yux — oT 43,5 no 46,3% u cosep-
i IEHHO He CIIEKaloTCsl.

Januele TaGs. 5 noKasbIBalOT, YTO BCE HCCJAeLOBaHHBIE NPOOBL yraeH
. A2I0T 6OJbIIOH BHIXOA TYMHHOBBLIX KHCJA0T, cocraasiomnin 35—40%, u Ma-
JIBIA BbiXog OHTyMa, He npespimialouidil 5% Ha rTopiouyl Mmaccy.

ITonykokcoBanHe 3THX yrileil B CTaHAAPTHOH a/JIOMHUHHEBOH peTopTe
npu Temnepatype ~ 550° nokasaso Maabiii  BBIXOJ II€PBUUHOI  CMOJIbBI
{5,0—7,5%). Tonbxo B ABYX mpo6ax u3 15 6BLI0 MOMyYeHO MEPBHUHOH CMO-
JIBI OKOJIo 89.

Brixog nmepBuyHOTO rasa Ha cyxoe TomaMBO 17,56—209% wau 187—
200 um3/T. B cocraBe Toro rasa ot 43 g0 529% yraeKHCc/a0THL, 4YTO 00YCIO0B-
JUBAeT HHM3KYI €ro TeIJIOTBOPHYIO CNOCOGHOCTb, cocTaB/asoyn 2500—
- 3000 kkaa/umd.

Beixoa noJaykokca Ha cyxoe TomauBo 66,0—67,5%.

Hns omuolt M3 mpo6, coryacHo HHCTPYkUMH, ipHaoxenHoi k TOCT 38
48-—47 [3], onpenesen MHAEKC paszbusanus. MonblTaHUuo noABEPrasuch Kyc-
KH KepHa juamerpoM 70 mm.

BrisicHeHo, 4TO 3TH YIVIH B CBEXKeAOOLITOM COCTOSIHHHM JOBOJIBHO Kpem-
kue. Tak, uHAeKkc pasOuBaHus LIS yIJs € BIaXHOCTbio 30,489 pasen 774.
HssectHo, yro cordacao [‘OCT 3846—47 aHTpauuThl, HMeMOLIHE HH-
Hlekc pasbuBanua Goabwe 70, OTHOCATCS K TepBOMY copTy. Tak uTo BO
BJAXXHOM COCTOSSHHH 6yphle yrH HMTaTckoro MecTopoKaeHHs MOXKHO I10-
. CTaBUTb B PsJ C OUeHb KPeNMKHMH aHTpalUTaMH, HO NPOYHOCTb 3TOIC YIJA
pe3Ko majaJja no Mepe ero BeickixaHusa. Ilocse nsiTucyrounoro xpanesus Ha
BO3AyXe B 1a00opaTOpuUy MHAEKC pa3bHBaHHS YIJs CHH3HJACH RO 38.

Kpome Toro, anst  HECKONbKHX TIpO6 ITHX yIJel GBbLIM onpefeseHsl
MCTHHHBIH M KaXyIIUHACA YyJeJbHble Beca, a TaKkKe UX IH3JEKTPHUECKHe
4 ONTHYECKHe CBOMHCTBA, ,
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Tab6annuma 4
Temneparypa naasieHus 30J

Temnepatypa Havana j Temneparypa pasumar- | Temnepatypa £; — Ha-
Ne I Homepa nedopMalHH #;—OK- | YeHHS f; — NPH KOTO- | YaJ0 >KHAKOIAABKOTO
. npo6 pyrieHue BePLIMHEI | pofi BepIIHHA KOHYcCa | cocTosHus (KOHYC
. obpasua onycKaercs pacnaaraneTcs)
1 2837 1240 1260 1280
2 4004 1240 1280 1280
3 2840 1280 1320 1 1360
4 4625 13C0 1370 1400
5 4619 1340 1380 1400
6 2826 1180 ‘ 1300 1380
7 2842 1130 1160 1180
8 2281 u .
2281a 1300 1320 1340

Js ucnblTaHUs aHaJUTHUeCKHe NMPOOBl BHICYUIMBAIHCD 70 OCTOAHHOTO
Beca npu 105° u 3atem npeccosanuch ¢ aasfiennem 2000 xz/cu?. st cripec-
COBAHHBIX TaGJMeTOK Ha YCTAHOBKe, TIpelHA3HAYEHHOH IS ONpeleseHHs
NPOBOJMMOCTH MONYIPOBOJIHAKOB, ONPELeNANach KpUBas cnala Toxa, i 1o
YCTaHOBHBILEMYCS TOKY PacCYMTHIBAJOCH YJeldbHOe colnpoTHBJAeHHe, Pacuer

YAENbHOTO CONPOTHBJEHHS YIS NPOBeJeH IO (opMydae: o §_Sig, rae S —
J-1

IIOMALE 3JEKTpofa, B cu?; [— ToAlHHa o6pasna, B cm; J — YCTaHOBUB-
WHACA TOK B a; U — HaknaJbiBaeMoe HanpsikeHne. -

Y IenbHbIg, CONPOTHBIIEHHS TpefcTaBaeHbl B Ta6u. 6.

Y CYXOr0 IOJAMOCKOBHOTO I YyjeJbHOE CONPOTHUBJICHHE paB-
HO 4 - 10'% om.c;m. Pesyabrathl MHOTHX paGoT NOKAa3bIBAIOT, YTO NPH KOMHAT-
HOH TeMnepaType 3J€KTPOCONPOTHBACHHE CYXHX OYpBIX yTJIeH pasjiHuHON
cTeneHu MeramopusMa kosaebaercs or 10° 1o 10! om.om. [4]. TTonyuennsle
HAMH YAC/LHbIE COMPOTUBNCHHS MJIA CYyXHX MTaTckux yriaeil HeCKoJbKo BHL--
IIe TOAMOCKOBHLIX B CBA3H C TEM, YTO 30JIbHOCTh MTaTCKMX yrueil sHaum-
TE€IbHO HHU}Ke JIOAMOCKOBHBIX. ' .

Husnertpuueckyio nponunaeMocts Mrartckoro Gyporo yras onpegess-
M CAEAYIOLMM 06pa3oM: aHaJIHTHYECKast NPpoBa yIiisi, BEICYWEHnas 10 [o-
CTosHHOrO Beca npu 103° mpeccoBanacs nmoa gasaenunem 1000 Ke/cm® u TOT-
44c e Oupeieas/CAd TAHIeHC YIIa TMOoTepb H AHIMEKTPHUECKAs [IPOHHULAE-
MOCTb C noMombio Mocta MJII. HUSIEXTPHICCKYIO NMPOHUILAEMOCTD & pac-

_4rmed-C,
S .
rie d — touauuna o6pasna, S — mI0maab o6pasua, C, — eMKOCTb, paccuH-

CUMTBHIBAJH 110 (hOpMYy.ie: e

4
TbiBaeMast W3 Jannelx onsita, C, = C,- =%
3

’

rae R; u R; — nokasanust mocra.

Ilonyuennsle jpadnble IpUBefeHB B Tabua, 6.

Kosdduunenr ayvenpenommenus, NpelCTaBAsoIINN co00il OTHOLICHHE
CKOpOCTH CBETa B CTAHAapTHOH Cpele K CKODOCTH CBeTa B NAHHOM Bellle-
CTBe, H3MEPCH HaMH MMMEDPCHOHHBIM MeTojAoM [5].

OKCIepHMeHTanbHbBle Janube (Ta6a. 6) NOKa3bIBAIOT, YTO AUIJEKTPHUE-
CKas NPOHHUAEMOCTb M KOY(PQUUHEHT JaydenpenoMaeHust aas MTatckux

i
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OyphIX yriae#l, Kak W B OOJbLIMHCTBe CJAYy4aeB, He NOAUYHHIETCH YPaBHEHHIO
J. Maxkcseasa, MOKasbiBaOUIEMY 3aBUCHMOCTb MEKAY 3JTeKTPHYECKHUMH U
OTITHYECKHMH CBOHCTBAMH BELUECTB, BbIPAXKEHHOMY YPaBHeHHeM e =n? rae
€ — JM3JeKTpHYeCKass TPOHHIIAeMOCThb BeliecTBa; 7 — KoapduiLueHT npe-

JIOMJEHHUA CBCTA. .
Ta6avwiab
®u3nveckue cporctea HMrtatckux 6ypoix yriaei

¥ nenbHbIN BEC

" Y aeapHoe Husnexrpuyee- | KosdpduuueHt

e conpoTHBIe- Taurenc  yr- Kasi MpoHMIde- [nyuyenpeiomae-

6 p p yuenp
TTpOLBI . . e, om cu "2 MOTEPD MOCTb HUA

HCTHHHBIH| KayKyIHHHCS

4281a 1,53 0,93 18,3.101 0,056 3,70 1,570
4282a 1,44 1,11 13,2.101 0,031 4,00 1,570
4284a 1,43 0,91 8,73.10H 0,037 4,14 1,653
2281n
2781a 1,37 1,12 7,8.101 0,043 4,30 1,877

HuanekTpuueckast NpOHHLAEMOCTb BelllecTBAa B ypaBHeHuu JI. Mak-
CBeJIJ1a TpeiacTaBjadeT coOOH OTHOLICHHE CHJBI B3aHMOIEHCTBHUsSI 3JeKTpHUe-
CKHX 3apsiioB B BaKyyMe K CHJ/Ie B3aHMOLEHCTBHS MX B [JaHHOM IH3JEKTpH-
Ke, KOTOpoe oO0yC/IOBJHBAeTCs HU3MCHEHHEM paCMOJOMKEHUs MOJeKYA B M0-
CJAe[HEM W CBA3aHO ¢ MOJEKYJSPHLIM CTpOeHHeM. Jlnsa GoJbIIMHCTBA
3JACKTPOU3OIAUNOHHBIX MATEPHAJIOB 3Ta BeJHYHHA KoJebaeTcs OT ABYX MO
utecTd. HUTo KacaeTcs pas/MUHBIX HCKONAeMBIX YIJEH, TO 110 3TOMY BOHpPOCY
JUILIb B NOCJAeIHee BpeMsi oOnyOJMHKOBAHBI HEMHOTOUHC/AEHHBIE HCCJEA0BA-
HUS [4]. ' ‘

W3 onTHyecKHX CBOHCTB JAaHHOTO YIVIsi HaMM Olpeje/ieHa ellle OTPasKa-
TeJIbHAS CIOCOGHOCTDB, KOTOpas coCTaBasieT BeauuHHy 1,5—39% npu pasnnu-
HBIX JJMHaAX majaloliuX BOJH.

BreiBOABI

1. IlpoBeneno uccaenosande 15 npo6 yraeil, oToOpaHHBIX H3 pasaHy-
HBIX Yy4aCTKOB, MOKa3aBilee, YTO yriau MTatckoro MectopoxaeHuss OTHOCST-
CA K MaJOOGHUTYMHHO3HBIM, MJIOTHEIM OYPBIM TYMYCOBLIM VIJIAM € MaJoii
30/JIbHOCTBIO H GOJIBLIMM BBIXOAOM JETYYHX, COBEPUIEHHO HE CIEKAKTCH,

2. [1pn NONYKOKCOBAHHH 3TH YIJIM AAIOT MaJblil BBIXOA CMOJBI, He npe-
BBLIIAIOLHHA BOCbMH TIPOLLEHTOB Ha CYXO€ TOIJIMBO, M GOJBUION BBIXOI nnep-
BHYHOTO rasa, 1o 200 xm¥/r, B cocraBe KoToporo noutn 509 CO,.

3. CocTaB 30/1pl 3THX YIileH OTVIHUAETCH BHICOKHM COLEPKAHHEM OKHCH
Kanblus (39~—49% ). TeMnepaTypa naaBaeHHsT 301 Y HCCAEA0BAHHbIX npo6
Ko/iebasnach B ILMPOKHX mnpejpeaax 1180—1400°C.

4. B cBEXKeN0GLITOM COCTOSIHUM 3TO TOIIUBO OBMANAET BHICOKOH MeXa-
HHUCCKOH MPOYHOCTbIO, KOTOPasi PE3KO yMeHbLIAeTCs IpH KPaTKOBpeMeH-
HOM XpaHeHHH MX Ha BO3AYXe («MHAEKC Pa3OGMBAHMS» CHHXKACTCH B TEUCHUE
OSITH AHelt ¢ 77,4 no 38).

5. Onpejiesiensl HeKOTOPbe JH3JIEKTPHUECKHE H ONTHYCCKHe CBONCTBA
Hrartckux 6ypeix yraeil.
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