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0 B3AUMOCBSI3U ME)X1Y KOMIIOHEHTAMHU
B )XEJE30PYAHbBIX CKAPHAX MECTOPO)XIAEHUS TALWUTATOJ!

. U. PAUCKHUH

(MpeacraBieHo HayYHbIM CeMHHAapoM Kadenp Mapkumed1epckoro jneia v reoxesuu)

Vi3yueHune Bompoca O B3aMMOCBSI3H MEXJy KOMIOHEHTAMH B JXeJ/e30-
PYJAHBIX CKapHaXx HMmeeT 0OJbIIOE NPAaKTHUYECKOe 3HaueHue. Pynuble tena
MECTOPOKIE€HUS IO COJepPaHHIoO MeTalJla B PyJe He HMEIOT sICHO BhIpa-
JKeHHBIX KOHTAKTOB. K rpanunaMm pyJaHBIX Te€J COJAePKaHHE Keqe3a B py-
Jle, KaK NMPaBHJO, YMEHbIIAeTCd, a HA KOHTAKTaX PYMHLIX TeJ C BMela-
IOIHMH NOPOJAMU PY/Jbl NEPeXOoAsT B PyJIHLIE CKAPHHI.

[Tpu paspaGorke pyAHBIX T€J INPOUCXOAUT PpasyCoKHBaHHE PYyJbL
BMEIIAIONUMU NOPOJAMH, a CJAeJ0BaTeNbHO, H3MEHSETCs €e KaueCTBEeHHBIN
cocraB. [lostomy aast onpejeneHuss kauecTBa AOOBITOrO PYAHOIO CHIPbS
HeoOXO0JUMO 3HATH HE TOJbKO BEIeCTBEHHBIH COCTaB pYyJbl B IE/JHKE, HO
HYXHO XOpOIIO 3HAaThb XHMMHKO-MHHEPaJOTHYECKHII COCTaB PYJHBIX CKap-
HOB, KOTOpble pa3dy(0:KHBAIOT PYAY B IE€PHOJ] JAOOBIYH.

BelecTBeHHBIA COCTAB PY/JAHBIX CKapPHOB TakKke MoOxeT OwTh 6oJjee
IIOJHO PAaCKpPHIT, €C/AH H3YUHUTh 3aKOHOMEPHBLIE B3aMMOCBA3H MeXJy pas-
JUYHBIMH KOMIIOHEHTAMH, BXOJAfMUMH
B MX COCTaB.

20
3 B nacrosimeii paborte npuUBOAATCS
pe3yJabTaThl HUCCJAEJ0BAHUN B3aHMOCBSI3H
ok
)
Qi‘l.f 15
S v
3 N
< )
10 xi/d -
) Y]
&~ Q
% { N
= N
§ 5 e ¥
Y Q
& 3
d g 5
T X i
0 Qo
V0 5 0 15 S 0 5 10 15 20
Cogepreanie fe B cKapie, % o Cogepricarue feels 8 chapwe, o
Puc. 1. I'pacux 3aBUCHMOCTH cozep- Puc. 2. 'paduk 3aBHCHMOCTH COxepiKa-
wanug CaO B pymHOM CKapHe OT g Al,O3 B pylHOM CKapHe OT cojxep-
coxepxanus B HeM Fe. wanus B HeM Fe,O;.
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MEX/y KOMIIOHeHTaMH, BXOJSIMIMMH B COCTaB PYJAHbIX CKapHOB MeECTO-
poxaenus Tamraroda.

Ces3p Si0,, Ca0, AlLLO, u MgO c Fe u Fe,0,

Jlnst u3yueHus Buaa W CHJBL CBsA3H OKHCAOB Si0,, CaO, Al,O; 1 MgO
¢ Fe pynnoe u Fe,O; HamMu GbliM NOCTPOEHbl TIpapUKH 3aBUCHMOCTH CO-
nepxanus SiO,, CaO, Al,O; u MgO B pyaHBIX CKapHax OT COJepkKaHus
B Hux Fe u Fe,O;. s npumepa aBa rpaduka, H3 BbllIenepedyrc/aeHHbIX,
n300paxeHbl HAa puc. 1 u 2. CaenaHa Takxke OLEHKA CBA3H KOMIIOHEHTOB
Si0,, CaO, AlL,O; u MgO ¢ Fe u Fe,O; nyreM omnpene/eHus BeJIHUYUHBI
Koadpdunuenta koppeasuuu (radua. 1).

. Tabauma 1

OuneHnka cunbl cBsidu oxucioB Si0Oy CaO, Al:Os u MgO ¢ Fe u Fe;03

HaumenoBanue KoaunuectBo Koapduunenr }lci)(;rq}))(g;u&iuoeﬁfa
CBSI3H aHaJju30B KOppelsl1u KOppensiiny
Fe —SiO; 30 -0,76 +0,074
Fe ) '—Ca0 35 -+0,79 0,064
Fe —AlLO;, 41 -0,67 40,097
Fe —MgO 30 +0,66 -+0,096
Fe,05—Si0, 37 —0,89 +0,041
Fe,0;—CaO 36 +0,73 -+0,080
Fe,O;3—A1,04 35 —0,74 +0,077
Fe,0;—MgO 29 +0,67 -0,100

Cuaa ces3u okucaoB SiOs, CaO, Al,O; u MgO c Fe u Fe;O; B pya-
HBIX CKapHAX $B/ASIETCS HECKOJbKO MeHbIlei, YeM CHJa CBA3H MeXHy
BBILUEYNIOMSIHYTHIMH KOMIIOHE@HTaMH B caMux pyaax [l], Ho BnoJsaue gocra-
TOYHAs /I MCIOJb30BAHHS 3TUX CBs3efl B NPAKTHUECKHX LeadX, T. e.
IJs1 ONpeje/eHHsl KayecTBa JOOBITOTO pPYAHOIO ChIpbSi B IEPHOJ €ro
ycpennenus (ko3pdunuentsl Koppeasuuu paBHel 0,67--0,89).

HMccenenoBaHusMH yCTAaHOBJAEHO, UTO B PYJAHBIX CKapHaxX COJAepkKaHue
okucaoB SiO, u Al,O; Haxoasarca B o6paTHOM, a cOodepXKaHHUE OKHCJAOB
CaO u MgO—B npsiMmoil 3aBUCUMOCTH OT coxepxkauust B HUX Fe,O; u Fe.
[1py yMeHbIIEHHH COJep:KaHUS JKesje3d B PYJAHBIX CKapHax COJepKaHHe
B HuX SiO, u Al,O; yBeauuuBaercss, a CaO u MgO ymeHblIaercs.

3HaHHe BoOMpoca O HpsIMOil W OOpPATHOH KOPPeJsiLMOHHBIX CBA3AX
MeXJy KOMIIOHEHTaMH B PYAHBIX CKapHAX HMMEeT BaxHOe MPAKTHYeCKOoe
3HaUYeHHe, TAK KaK MOXHO 6e3 XHMaHAJAM30B ONpeIeJUTh KauecTBO M OC-
HOBHOCTB PYJHOTO CHIpbsl B mepuoj ero nobsiuu. Beaeactsue pasyboxu-

BaHUS PYJ PYAHBIMH CKapHAMH OCHOBHOCTb PYAHOrO CHIPbsl (OTHOLIEHHE
CaO +MgO
: Bcerga OyJeT HHKe OCHOBHOCTH pya B neauxe. OOmbsic-
SiO,+AlLO,

HSETCA 3TO TeM, 4TO pa3y0OXKHMBaHHE Py PYAHBIMH CKapHAMH NPHBOJHUT
K yBeJuueHulo B HuUX cozaepxaHug SiO, u Al,O3 u ymeHblIeHHIO COaep-
wauusg CaO u MgO.

CHmeHue OCHOBHOCTH PyJ XOpPOLIO IMOATBEPKIAETCS B Ipolecce
IKCIIYaTaIHH MECTOPOXKJCHHUS: OCHOBHOCTb PYAHOH MacChl Bcerjga Ha
0,1—0,15 meHbIIe OCHOBHOCTH PY/Ibl B LeJHKE.

Jlasg pelieHuss MHOTHX NpakTHUeCKHX 3agau Tpebyercss, uTOObI B3a-
UMOCBSA3b MEXJy KOMIOHEHTAMH KAaK B pyle, TAK U B PYJAHOM CKapHe
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OplJia TMpeACTaBJ€HA B aHAJUTHYECKOM Buje. MccaenoBaHud NOKas3a/d, 4TO
A PYJAHBIX CKapHOB MecropoxaeHuss Tawmraros csszb SiO,, CaO u MgO
¢ Fe B aHa/uTH4Ye€CKOM BHJE MOXeT ObITb BbIpaKeHa CA€AYIOIHMH 3MIIH-
pUYECKUMHU (popmyaamu:

Si0,, % = Al-034+0,14990)Fe __ 9g. 0
CaO, 0% = 3% aBEsI” . 32, (2)
Mgoa % =N 2.35 eBFe FE 2.35, (3)

rae 26, 3.2, 2.35 — k03(p(HUIHEHTHl, YHCJACHHO PaBHbIE CpeJHeMy COJep-
XaHuio B 3emHoit kope Si0O,, CaO u MgO, %;
A u B — neonpenenenusle K03(pQpHUIHEHTH;
Fe — coxepxanue xesesa B PyAHOM CKapHe, OTHOCHTE/b-
HBIX €JHHHIAX,

B3aumocBa3p Mexany okaciaamu Si0,, CaO, Al,0,, u MgO

Bsaumocsasp Mexny oxuciamu SiO,, CaO, ALLO; 1 MgO B pyuHBIX
CKapHaX YyCTaHAB/AMBAJACh HAMHU METOJOM TEOPHH KOPpeJaslHd H MOCTPO-
eHueM rpaduxkoB. [l u3yueHuss Bompoca O B3aHMOCBS3M MeXJY KOMIIO-
HEHTAMH B PYJHBIX CKapHaX ObLIM MOCTPOEHBI CJaeayioumue rpaduxu:

a) rpauk 3aBHCHMOCTH coaepxkanusi B ckapHax Al,O; CaO u MgO
ot coxepxaHusg B HUX SiOs;

6) rpaduKH 3aBHCHMOCTH cojepxanusi B ckapuax Al,O; u MgO or
coaepxanuss B Hux CaO;

B) rpauk 3aBUCHMOCTH €ojaepxaHusi B ckapHax MgO oT coaepxaHus
B Hux AlL,O;,.

M3 BoienepeuncaeHHbX rpadukoB ABa rpaduxa Ajas NpUMepa upes-
CTaBJIeHb Ha puc. 3, 4.
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Puc. 3. I'paduk 3aBucumoctu comep- Puc. 4. I'pauk 3aBUCHMOCTH CO-
wanus B ckapax CaO ot coxep- nepxanus B ckapHe MgO ot

wauust B HUX SiO,. conepxanua B HeM CaO.

[TocTpoenue rpaduKoB CBSA3H MeXAY KOMIOHEHTAMH, BXOASIIUMH B COC-
TaB PYJAHBIX CKADHOB H Oll€HKA CHJ/BI CBSI3H MEXAY HUMH MOKa3aJ/H, 4TO:
a) B pyaHsix ckapuax oxucab SiO,, CaO, AlL,O; u MgO wumeior
cBsi3b He Toabko ¢ Fe um Fe,O;, HO M caMH OKHCJAB KpPeMHHS, KaJabluf,
AJIOMUHHSI MU MarHus B3aWMOCBSI3aHBI JAPYT C JAPYTOM;
6) okucael Si0,, CaO, ALO; u MgO Haxo1ATCA B NPSIMOJHHEHHON
3aBUCHUMOCTH APYT OT Apyra; mexay okucaamu SiO, u CaO, SiO, u MgO,
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CaO u AlL,O; umeercs obparHas CBsidb, a Mexay oxucaamu SiO; u Al,O,,

CaO u MgO npsamas cesA3b (tab. 2).
Tabauna 2

OueHka Cuibl B3auMOCBA3H Mewly okkcinamu SiO; CaO, Al,O3 MgJ
llorpemnocts

HaumenoBaHue cBs3HU Kaof.{ﬂaﬂnqlfleisc(;r:o K}?gg)pqé?];lﬂil;’r . k?{%({)%)g][}::;{;a
Si0, — CaO 38 —0,82 +0,052
810, L Al 43 40,68 +0,083
Si0, — MgO : 30 ~0,66 0,101
Ca0 — Al,O, 39 —.0,67 +0,089
CaO — MgO 28 40,81 40,055
Al,O;—MgO 32 — 0,67 +0,095

Ouenka ¢ nmomoubio Ko3gduuuenta KOppeasioui CHJAbl B3aHMOCBSA3H
Mexay okucaamu SiO,, CaO, Al,O; 1 MgO mnokaszana, 4To MeXKJy ITHMH
KOMIOHEHTAMH KHMEETCsl JOCTATOUHO HAaJeXKHas CTeneHb B3aUMOCBH3H (KO-
sppuuuents koppesasiuun pasubl 0,66—0,84), Taba. 2. Takasi BesnuuHa
CHJIBl B3aHMOCBS3H Mexay okuciaamu SiQ,, CaO, MgO u AL,O, saBasercs
BIOJIHE JOCTATOYHOM JI/Isl MCNOJB30BaHHS 3THX B3aHMOCBs3eill B NpakTHue-
CKHX LeJsX, T. €. AJd OlpelejeHHs BelleCTBEHHOTO COCTaBa PyJaHOTO
CHIDbSl B MEPHOJ €ro ycpeaHeHud.

BoiBoabt

Pesy/bTaThl HCC/IE10BAHUI TO3BOJISIOT HAM C/1eJ1aTh CJ1e 1Y IOIT1e BHIBOAL.

1. B pyausix ckapHax MmecTopoxieHnus,Tamrarosn cojepkaHue OKHC-
a0B SiO,, CaO, AlLO; u MgO cCylecTBeHHO 3aBUCHT OT CO/AEPIKAHMS
B nux Fe u Fe,O;. Kpome Toro, n camu BbIIEYNOMSHYTHle OKHCJABI B3a-
MMOCBA3aHbl JIPYr C APYTOM. '

Cuaa cBs3zu okucaoB SiO,, CaO, ALO; u MgO c Fe u Fe,0,,
a TaKXke MeXJAy CAMHMH OKHCJAAMHU SIBJAAETCS JAOCTATOUYHO HaXe:KHOH /s
HCIIOJNb30BAHUST ITHX CBs3ell B MpPaKTHUECKHX LeJasiX, T. €. JJs olpenese-
HHS BELEeCTBEHHOID COCTaBa KaK CaMMX PYJAHBIX CKAPHOB, TaK U J0OLITOTO
PYAHOTO CbIPbSl, K KOTOPOMY IPHMELIHNBAIOTCS CKAPHBI B NEPHOJ JHOOBIUH.

2. B3aumocBsizn MexJy KOMIOHEHTAMH B JKeJe30PYAHBIX CKapHax
C JOCTATOYHOH NOJHOTOH pPACKPBIBAIOT KAaPTHUHY H3MEHEHHS COJepKaHUS
BXOAAIHX B MX COCTaB pPa3/JHUHLIX KOMIIOHEHTOB B 3aBHCHMOCTH OT H3Me-
HEHHA COJepkKaHHus B HHUX 3Kesesda. [lo eauHHUHBIM NpobaM TaKylio Kap-
THHY HEBO3MOXHO IIPeJICTaBHTh. 3HaHWe MJaHHOTrO Bomnpoca obJeruaer
pemienne 3anauu 06 onpefe/eHHMH KaueCTBEHHOIO COCTaBa KeNe3HbIX PYI
II0 TeM PYJAHLIM TeJaM, KOTOPHI€ HMEIOT BKJIOUEHHS PYJHBIX CKapHOB.

3. MisyueHHble HAMH B3aHMOCBSI3H MeXJ1y KOMIIOHEHTAMH B PYJIHBIX
CKapHaxX MOIYT ObITb HCIOJb30BaHBl AJS PEIIeHHs CJAeAYIOUHX NMpakTHue-
CKHX 3ajau:

a) He nesasi aHaau3oB Ha okucasl SiO,, CaO, AlL,O, u MgO, MoxHO
OnpesesuTh MX KOJHYECTBO B CKapHe IO 3apaHee COCTaBJEHHBIM Tpadu-
KaM 3aBHCHMOCTH BbIILIEYKa3aHHBIX OKMCJIOB OT COJEPKAHUS B PYJIHOM
CKapHe »eJe3a pyJaHOro; .

0) 3apaHee NJAHH[OBaTb AOOLIUY PYAbl U3 PAa3JHYHBIX OGJOKOB TaKUM
06pa3oM, 4TOObI NMOJIYyUHTh KaUECTBEHHO OJHOPOJAHOE pYyJHOE Chipbe B me-
PHOJL €ro yCpeJHeHHsl, 4TO OUYEHb BAXHO [/1d METaJJ1ypPruHYecKoro Inpo-
necca, Tak KakK yJayullaeTcsl MPOLecC IJIaBKH.
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