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OCco0EHHOCTH XMMHYECKOTO COCTaBa sipa 3€MJIM, CIIOKEHHOTO, B OCHOBHOM, >KEJIE30M
(mpumepHo 85%) ¢ mpumecsMH HUKeNs (MpuMepHO 5%) U psna JIErKUX SJIEMEHTOB, a TaKkKe
OCOOCHHOCTH caMoOil cpenbl (HOpPMUPOBAHMS SApa TO3BOJSIOT MPEAMNOJIOKUTH BO3MOXKHOCTH
paHHero u ObICTporo oOpa30BaHMs METALTUYECKOTO SApa W €ro HACBIIICHHs BOJAOPOJIOM Ha
CTaJINM aKKPELIMU B OXJIAKIAroNIeMcs pororuianetHom ooiake (I10).

OcHoBaHMEM [Tl TAKOTO TIPEIONI0KEHNUS SBISIOTCS Clenytomue (hakTopbl:

— Hanuuue y Fe u Ni ¢eppoMarHUTHBIX CBOWCTB IMpH TemIepaTypax Huxke Touku Kropu —
770 u 354 °C coorserctBenno (I'.B. Boiirkesuu, 1979; B.H. Pymsauues, 2008; P.G. Harris, D.C.
Tozer, 1967), uTo 00yCcIOBIMBAET OBICTPOE CIUIIAHUE CKOHIEHCUPOBAHHBIX YACTHIL;

— HaJM4ue B JKEJE3HBIX METEOpUTAaX JIETKUX 3JIEMEHTOB, BXOJAAIIUX B COCTAaB MHHEPAJIOB,
Takke OO0NaNalolUX MarHUTHBIMU cBoiicTBamu, — Tpounuta FeS, koremmta (Fe, Ni);C,
kapncoepruta CrN, mpeibepsuta (Fe, Ni);P (P.T. Hoxxn, 1986);

— obunme Bomopoma B I10, HEmOCPenCTBEHHBIM KOHTAKT €r0 ¢ HAa3BaHHBIMH METAJUTAMH,
o0JafaomnMy, KaK YCTaHOBJIEHO METaJUIypraMu, CIOCOOHOCTBIO K  3HAYUTEIHLHOMY
OKKJTIIO3HOHHOMY Torionienuto Bogopona (H.A. Nanaktuonosa, 1967);

— COBMAJICHHWE BpeMeHU 00pa3oBaHUs sapa co craauei monogoro ColHIA, OTIUYABIICHCS
CWJIBHOH JIEKTPOMATrHUTHOW aKTUBHOCTBIO U TIOBBIIIICHHONH WHTCHCHBHOCTBIO COJTHEUHOTO BETpa
(I".B. Pusc, 1976);

— DKCIEPUMEHTAIBHO JOKa3aHHOE 00pa3oBaHUE TUIAPHIIA Kelle3a MPH JaBICHUH MPUMEPHO
67 x6ap u BbllIe IpU TemIeparype B onbitax ot 250 g0 1500 °C (B.E. AuTonoB u ap., 1980; u
ap.).

MexaHu3m 3axBaTa MEPBUYHOIO COJHEYHOTO BOJOPOAA JKENE3HBIM SIpOM B IEPUOJ €ro
oOpa3oBanus B oxiaxkparomemcs [10 cxemMaTHuHO MOKET OBITh NPEICTABICH CIEAYIOMIUM
oOpa3oMm. BIIIOTh 10 MOMEHTa pAaCIUIaBJICHUS METAJUIMYECKOTO spa B €ro BHEIIHEW 4YacTH,
Korma y 3emMiId OTCYTCTBOBaJO COOCTBEHHOE€ MAarHWTHOE II0Jie, OHAa He Oblla 3aluiieHa OT
MOCTYIUIEHUS IIJIa3Mbl COJHEYHOTO Berpa. [Ipw BCcTpede ¢ pacTymield IUIaHEeTOM IuiazMa
COJTHEYHOTO BETpa, COJAepiKallas MOJEKYJISpHBIA BOIOPOM, TElIHi, a TakKe HOHHU30BaHHBIC

yacTHIb! (IPOTOHBI M 3JIEKTPOHBI), YACTUYHO orudaina ee, ynaussach kK nepudepun ColHedHON



cucteMbl, a yactuyHo moryomanack e (IL.M. bakymun u np., 1983). IIpu sTomM mpoTOHBI
BOJOpOJa, 0OJajamolide BBICOKOM MPOHHUKAIOUIEH  CIIOCOOHOCThIO U BO3MOXKHOCTBIO
OecrpensTCTBEHHOro, MO cymecTBy, mnepeaswkenus (H.A. Tamaktuonosa, 1967), Obuin
HOTJIONIEHB! (OKKIIIOJMPOBAHbI) BO BCceM 00BbeMe 00pa3ylolierocs »Xele30HUKEJIEBOro sapa, a
ras3pl, OJaroapsi BHICOKOH CKOPOCTH JBIDKEHHS COJHEYHOTO BeTpa (mopsiaka 400 km/c BOIHM3H
opouTHl 3emiin), TITyOOKO «BTOHSUIMCH» B METAJUIMUECKUN arioMepar, coAepiKailuii OrpoMHOE
KOJIMYECTBO MHUKPO- U MaKpOIOJIOCTEH, U 3alOIHIIM 3TU MOJOCTU. MOJIEKYJIpHBII BOJOPO. B
MOJIOCTSIX JIUCCOLMHUPOBAJl HAa TIOBEPXHOCTH MeTayia ¢ oOpa3oBanueMm mnpotoHoB (H.A.
lanaktronoBa, 1967), koTopble TakXKe BOBJIEKAINCH B MPOLECC OKKIIO3MOHHOTO MOTJIOMICHHUS.
AKKYMYJISIIUSL BOJOpPOJia B METAJUIMUECKOM siipe B HeleTyded ¢opme mpeaoTBpailaiga ero
JUCCHUTIALINIO.

Meramndyeckas CTpyKTypa >Kejle3a W HHKeNs, Onarojapsi HaJU4di0 KPYIHBIX ITyCTOT,
JIOMTyCKAaeT BO3MOXKHOCTH pa3MEIICHUS B HHUX YPE3BBIYAHHO MENKHWX YaCTHI[ — CBOOOTHBIX
npotoHoB (paguyc 1x10” A) U 2IIeKTPOHOB, 0GIAJAIONMIMX BEICOKON TOIBHKHOCTBIO. BBICOKHE
JIABJICHUS, Pa3BUBAIOIIMECS B YIUIOTHSIOUIEMCS MOJ JCHCTBUEM T'PABUTALIMOHHOIO CKaTUA
BEIIIECTBE $/Ipa, CIIOCOOCTBOBAIU NPUHYIUTEILHOMY COJIMKEHUIO Pa3HO3APSHKEHHBIX YACTHIL U
WX B3aUMOJICHCTBUIO C OOpa3oBaHuMeM aTOMOB Bojopoaa. llocrmemHue, oOmanas BBICOKOM
xumuyeckor aktuBHOCTHIO (B.B. Hekpaco, 1962), BcTymamu B peakiuio C MeTajlaMH, B
pe3ynbTaTe 4ero obOpaszoBbiBanuch ruapuabl xkene3a FeH u Hukens NiH. Pemaromas pons
NaBiieHUs B 00pa3oBaHUM THUApPUIA >Kele3a IMOATBEPKIACTCS, MOMUMO SKCIEPUMEHTAIbHBIX
JAHHBIX, PE3yJIbTaTaMH TEPMOJUHAMUYECKUX BBIUYMCIEHUN PACTBOPUMOCTH BOJOPOJIa B JKEJIE3€
B unTepBane remmeparyp 25-1000 °C u masnennii 1-100 x6ap (Y. Fukai, 1984). YcranosneHo,
YTO MPHU BBICOKUX JAaBleHUsX (Bbiie npumepHo 70 kbap) u Temmeparypax, npessimaroniux 250
°C, pacTBOPHMOCTH OT TEMIICPATYPHI IPAKTUYECKU HE 3aBHCHT.

HenpepriBHOE yBenn4yeHHe AaBIE€HUS IO MEPE POCTa U YIUIOTHEHUS METAJUIMYECKOro spa,
a 3aTeM M CUJIMKaTHOM MaHTUHU CIIOCOOCTBOBAJIO MOBBIILIEHUIO CTENIEHU 3aMKHYTOCTH MPUPOIHON
CUCTEMBI ¥ CTAOMJIBHOCTH TUAPHUIA JKeje3a.

OtcyTcTBHE WM OYEHb HE3HAUYUTEIBHOE COACpPKAHUE PAJUOAKTUBHBIX 3JIEMEHTOB B
(dopMupyroLIEMCS METANIMYECKOM SAPE MPEAONPEIEINIO HU3KYIO CKOPOCTh €r0 pa3orpeBaHus,
MO3[JHEE — PpACIUIABJICHHUsS BHEIIHEW 4YacTH #A1pa, KOTOpoe, Cyas IO ciedaM OCTaTOYHOU
HaMarHM4eHHOCTH B IPEBHUX MOPOJAX 3€MHOM KOPbI, MOTJIO PACTSHYThCS Ha COTHU MUJUIMOHOB

JICT.



Munepanel, coaepXkaliue JEerKHe JJIEMEHThl — cepy, yriepon, d¢ochop u  azor,
MPUCYTCTBYIOT B JKEJIE3HBIX METEOpUTaX B HE3HAUUTENIbHBIX M CIEAOBBIX KojuuecTBax. Kpome
TOT0, MarHUTHBIE CBOMCTBA y ATHX MHHEPAJIOB, 32 UCKIIOYEHHEM Ipeitdoepi3uta (Touka Kropu
npu 413 °C), nposBIsIFOTCS TpH HU3KUX Temrepatypax (menee 327 °C), u, clieoBaTeIbHO, UX
dbopMHpOBaHUE TOHKHO OBITH IPUYPOUCHO K 3aKITIOYUTEIHLHON CTaANH 00pa30BAHMS KEJIEIHOTO
anpa. Mcxoass M3 CKka3aHHOTO M YYWUTHIBas pe3yJbTaThl CEHCMOJOTMYECKUX HCCIIEOBAHMIA,
O00HAPY UBIIMX CKAYOK MJIOTHOCTH Ha TPAHUIE KHUIKOTO BHEIIHETO M TBEPJIOTO BHYTPEHHETO
sipa (rryonHa 5155 KM) MOKHO OLEHUTH MPUMEPHOE COJIEp:KaHUE BOIOPO/Ia HA ATON TpaHUIIC.

Bennunaa nepenaia miIoTHOCTH MOXET OBITh OIEHEHA M0 TaHHBIM pa3nudHbIX mozenei (b.
bont, 1984). Kak cnemyer W3 NpUBEACHHBIX MM JIaHHBIX, 3TH BEJIMYUHBI CYIIECTBEHHO
paznuuatorcs. Tak, B mogenu CAL 8 mpu nepexojie K TBEpAOMY BHYTPEHHEMY SIAPY TIOTHOCTD
ckaukooOpasHo Bospactaer oT 12,17 mo 13,34 r/em’ (mepemax mmotHoctd 1,17 r/eM’), a B
moaean PREM — ot 12,17 mo 12,76 r/em’ (nepeman motHoctu 0,59 F/CM3). VYBenuuenue
MOJIEKYJIApHOM 1071 Bogopoaa Ha 0,1 MpUBOIUT K CHUKEHUIO TJIIOTHOCTH >kese3a Ha 0,16 r/em’
(B.H. Xapkos, 1996). YuutsiBasg mpuBeIcHHbIC BBIIIC 3HAYCHHS MEPENagoB IIOTHOCTU IS
pa3IUYHBIX Mojenel, moiydaeM, 4ro no mojaenu CAL 8 Bogopox B KMIKOM BHEIIHEM f1pe
Haxonutcst B opme FeH, 73, a mo momemm PREM — B ¢gopme FeHy3;. Macca BHemHero sapa
3eMIIH COCTaBIISICT 9,7);1025 r, uto pu 90%-nom coxepkanuu Fe u Ni maet 8,7);1025 I MeTajja.
Hcxoas u3 macchl kene3a M GopM HAXOKICHHS BOJOpPOJA BO BHEIIHEM siApe abCONIOTHOE
COJIep)KaHHE B HEM BOJIOPOJIa MOXKET OBITh OLIEHEHO BEIMYMHAMU 1,1x10* r (1,26 mac.% ) u
5,8x10% 1 (0,67 Mac.%) COOTBETCTBEHHO.

[IpuBeneHHbIE NaHHBIE MO3BOJIAIOT paccMaTpUBaTh JKUIKOE BHEIIHEE SAPO 3eMIIM Kak
BaXHBI UCTOYHUK BOJIOPOJA, 10 HACTOSIIETO BPEMEHH HE UCTOUIMBIIMICA M 00ECIIeUNBAIOIINN
MPOTEKaHUE Psijia TIyOMHHBIX MPOILIECCOB: 3aPOKICHHE TUTIOMOB, PEOJIOTHYECKast pACCIOEHHOCTh
MaHTUUA TIO TYTH TPOJBIKEHUS BOCXOMSIIUX BOJOPOJHBIX IOTOKOB, Y4YacTHE BOJOpOJa B
CUHTE3€ BOJIbI U YTJIIEBOIOPOAOB C BOCIPOU3BECHIEM UX 3aIacoB.

Kpome ToOro, obunme Bomopoia B SApe U B BOCXOMANIMX IOTOKaX OOYCIOBIUBAET
CHJIBHOBOCCTAHOBUTENBHBIN XapakTep OOCTAaHOBKH, HapsAlledl B TIYOMHHBIX 30HAX 3eMIId U

OTIpEIETISIONICH B 3HAYUTEIILHON MEpEe COCTaB MPUMECEH JIETKUX 3JIEMEHTOB B *KHIKOM BHEITHEM

spe.



