KoOan

kKobaneT (nat. Cobaltum), xummnuyeckum
snemeHT VIl rpynnbl  nepuoaunyeckomn
cucTembl. Ha3seaHme oT Hemeukoro Kobold —
somoBoW, rHoM. Cepebpucto-benbint meTann ¢
KpacHOBaTbIM OTTEHKOM; MJIOTHOCTb 8,9 r/cm3,
t 1494°C; ¢eppomarHuTeH (Touka Kiopu
1121°C). [lpn o6bl4HOM TeMmnepaType Ha
BO3AYyXe XMMMYeCckn ctoek. MnHepanbl pesku,
pobbiBaeTca u3 pya Hukens. B ocHoBHOM
kobanbT  umcnonb3yeTcs AN NOAyYeHUs
Ko6anbTOBbIX CMJ1aBOB (MarHuTHble,
>KapOonpouYHble, CBEPXTBEpAblE,
KOPPO3MOHHOCTOWKME U Ap.). PagnoakTVBHbIN
nzoton °°Co MCNOMb3YIOT KaK WCTOYHUK Y-
U3NlyvyeHns B MeanumHe u TexHuke. Kobanbt
BaXKeH A5l XXM3HM




Hcmopus omkpsimus

C dpesHocmu okcudbl kobanbma uUCNONb306ANUCH
J1s oKpawueaHus cmekoq u 3Imajneli 8 z2aybokuii
cuHulu ueem. /lo 17 eeka cekpem nojay4eHusi Kpacku
u3 pyd depxcaica 6 matiHe. Omu pydel 8 CakcoHuu
Ha3vleanlu «kob6oavbo» (Hem. Koboldp — domoaeoll, 3101
2HOM, Mewaswuli pydokonam dobvieamsb pydy u
ébin1aenams u3 Hee memasi). Yecms omxpvimus
kobanbma npuHadaencum weedckomy xumuky I.
Bpaudomy (cm. ). B 1735 200y oOH
ébldelull U3 KOBAPHBIX «HEYUCMbIX» pPYd HOBbI
cepebpucmo-beavii co  caabvim  po3osamviv
OmmeHKOM Memajul, KOmMOpPsbIli  NPedoncu
Ha3vleams «kob6oabdom». IlozdHee >mo HazeaHue
MpaHc@Popmupoeanocs 8 «<kobanbm».



Haxo)xaeHnue B mpupoje

®
B 3eMHOI1 KOpe copep)kaHue KobaabTa paBHO 4103% mo macce. Ko6anbT BXOAUT B
coctaB 6osee 30 MuHepanoB. K uum otHocsiTcst kKaponut CuCo S |, nunHeut Co S |
ko6anpTuH CoAsS, cdepokobanstur CoCO_, cMmanbTUT Co}lsj u apyrue. Kak
TIPaBUIO, KOGAMBTy B MPHUPOZE COMYTCTBYIOT €ro COCemd 10 4-My IepHOAy —
Hné(enb, )Xesie30, Meb Mapraseil. B Mopckoit Bozse npubnusurtenpHo (1-7)107°%
KoOasbTa.




[lonyyenue

KobGaner — OTHOCUTENPHO peIKHl MeTaj/Uul, W Oorarbie UM MeCTOPOXKIeHHs B
HaCTosIllee BpeMsl MPAKTUYECKU HMcYepraHbl. [loaToMy KobGanmbTcopepikaliee ChIpbe
(4JacTO 3TO HHUKeNEeBble pPYAbI, COAEp)Kale KOOaJbT KAaK IPUMeCh) CHavasia
00O0ramjalT, MOAYYalOT M3 Hero KOHLeHTpaT. [lanee nss wW3B/iedeHUs KoOasibTa
KOHIIEHTPAT WX 00pabaThIBalOT PAaCTBOPAMH CEPHOUM KHUCIOTHI WM aMMHUAKA, WU
MeTOZAMU MUPOMETA/UTyPTUH TTepepabaThIBalOT B CYIbGUAHBIA WM MeTa/TMYeCKUN
CIUTIaB. JTOT CIUIAB 3aTEM BBILIEIAYUBAIOT CEPHOU KMCa0TOU. IHOTAA 1St M3BIEeYeHUsT
KOOasIbTa MPOBOAAT CEPHOKHMCIIOTHOE «KY4HOE» BBINIeTaYMBAHHE HCXOZHON Py/Ibl
(M3MeNTbUeHHYIO PyAy Pa3MeLIAloT B BBICOKMX Ky4Yax HA CIELUATbHBIX OETOHHBIX
MJIONAJKAX M CBepPXy TOMUBAIOT 3TU KYy4YU BBILNIEIAYUBAIOLIMIM PACTBOPOM).
Jl71st OYMCTKY KOOAIbTAa OT COMYTCTBYIOLINX MMPUMecei Bce 6oJiee IIMPOKO IPUMEHSIIOT
skcTpakiuo. Hamnbosnee coxHast 3aja4a mpy OYKUCTKE KOOAIbTAa OT IPUMeECe — 3TO
oTfe/eHre KoOanbTa OT Haubojiee OIU3KOTO K HEMY MO XHUMUYECKHM CBOMCTBaM
HUKeJs1. PacTBop, comep)Xalinii KAaTUOHBI JBYX 3TUX METAJUIOB, YacTO 0OpadaThIBAIOT
CUJIBHBIMU OKHCJIUTEISIMHU — XjiopoM mad runoxaopuroMm Hatpusi NaOCl; ko6anbr
IIPU DTOM MePEXOAUT B 0cafiok. OKOHYATETbHYI0 OYMCTKY (paduHUpOBaHME) KOOAIbTa
OCYLIECTB/ISIIOT 3JIEKTPOJIU30M €ro CylbpaTHOTO BOJHOTO PacTBOPa, B KOTOPBIN
00BIYHO T0OaB/IeHa GOpHAs KUC/IOTa H_BO



duszmyecKkue CBOMCTBA

KobGanbT — TBepaAbIii MeTal, CylIeCTBYIOMNHN B IBYX
Mogudukanusax. [Ipu Temmeparypax OoT KOMHATHOM
oo  427°C  ycrohiuuBa  anbda-MoaupUKaLUs
(KpUcTa/UTMYecKast pellleTKa TeKcaroHajbHasi C
mapaMeTpaMM a=0,2505 HM H (=0,4089 HM).
[InorHOCT® 8,90 KI/AM3. [Ipu Temneparypax ot 427°C
0 TeMIlepaTyphl IJIaB/I€HUS (1494°C¥ yCTOMYMBa
OeTa-MoavidUKalMs KoOasibTa (peleTka Kyoruyeckas
rpaHelleHTPUPOBaHHAs). TemMmeparypa KHIIEHHS
KobOasbTa okosio 2960°C. Kobansr — peppoMarHeTuk



IIpumenenue

OcHoBHast Ao/isT  TOMy4aeMOTO KoOasbTa  pacxoAyeTrcsi  Ha
MPUTOTOBJIEHUE PA3/JIMYHBIX CIUIAaBOB. Tak, moOaBjeHHe KoOasbTa
MO3BOJISIET  TOBBICUTHh  JYKAPOMPOYHOCTh CTanH, obecriedyrBaeT
yIydillleHre ee MeXaHWYeCKuX ¢ WHbBIX cBoucTB. KobGamsr —
KOMIIOHEHT HEKOTOPBIX TBEPAbIX CIJIABOB, U3 KOTOPBIX MU3TOTOBISIOT
OBICTPOPEXYIINM WHCTPYMeHT (cBepsia, pasipbl). OCOGEHHO BayKHBI
MarHUTHbIe KOOa/IbTOBbIE CITIABbI 83 TOM YMC/ie TaK Ha3bIBaeMble
MarHUTOMSITKHE U MAarHUTOTBEpPAbIe). MarHUTHBIE CIUIABbI HA OCHOBE
KoOajsibTa  MCIONAB3YKOT  TPU  HW3TOTOBJIEHUM  CEPAEYHHUKOB
3/IEKTPOMOTOPOB, MX NMPUMEHSIIOT B TpaHCcPOpMATOpaxX U B APYTIUX
3/IEKTPOTEXHUYECKHUX YCTPOMCTBaX. [I/1 WM3roTOBIEHHSI TOJIOBOK
MarHATHOW 3allMCA TNPHUMEHSIOT KOOA/JIbTOBble MAarHUTOMSTKHE
criaBel. KobGansroBeie MaruuToTBepasbie crtaBbl Tua SmCo , PrCo
XapaKTepHUayolyecs: GOTbIION MarHUTHOM 3Heprueii, UCIomTb3yIOT
COBPEMEHHOM MprUOOPOCTPOEHUM.
Il U3roTOB/IEHMST MOCTOSIHHBIX MArHMTOB HAaxXOJST NpPHUMeHeHUe
CIUUIaBbI, comepykainme 52% kobGanbra U 5—14% BaHAOWA WIKM XpoMa
Ko6anbT 1 HEKOTOpbIE €ro COeAMHEHUs CIY)KAaT KaTaJU3aTOPaMH .
CoenviHeHMsT KoOasbTa, BBeJeHHble B CTEKJA MPU HMX BapKe,
00€eCIeYnBa0T KPAaCUBbIA CHMHUI (KOOATIBTOBBIN) IIBET CTEK/ISTHHBIX
usnenuii. CoegiHeHNsT KOOAIbTa MCMO/IB3YIOT KaK MUTMEHThI MHOTHX
KpacCUTeJIeu.



buonornyeckas poab

Kob6anbm - TIOCTOSTHHAsi COCTaBHASI YAaCTh PAaCTUTENbHBIX U
XUBOTHBIX OpraHu3aMoB. (OH oOKasblBaeT CylLleCTBEHHOe
BIMSITHUE HA MOPOLLEeCChl KPOBETBOPEeHHUs. JTO JeUCTBUE
KoOasbTa Haubosiee BBIPAKEHO TMPHU AOCTATOYHO BBICOKOM
CoJep)KaHMM B OpraHu3ame xeme3a W wmenu. KobGanbr
aKTUBUPYET psif (PEepMEHTOB, YCWIWBAET CHHTe3 OejKOB,
y4acTByeT B BbIpa0OTKe BUTaMHMHa B wm B oOpasoBaHuMM
MHCYIWHA. Ha TKaHeBoe IbIxaHue JeUCTBYeT yrHeTarolle.

EcTb Takast 6one3Hb — 3710KavecTBeHHOe MasiokpoBue. [Ipu ero
PA3BUTHUM CHUJIBHO CHIDKAIOTCSI KOJTUYECTBO 3PUTPOLIUTOB M
ypOBeHb TeMOIIOOMHA B KPOBH, HapyILIaeTCss CHHTE3 MHUe/TMHA
M MUETMHU3ALYSA HEPBOB, Pa3pyLIAETCs SIIUTEIUN KUIIEeYHUKA
M B KOHEYHOM MTOre HAaCcTymaeT cMepTh. B mouckax cpefcrBa OT
3TOTO HeJAyra Bpadyud OOHAPYXHJIHM, YTO ChIpasi TIeYeHb,

ynoTpeo6sisieMasi B IMHILLY, 33/IEPXXUBAET Pa3BUTHE MATIOKPOBHSI.



M3 meveHW ymasoch BBIIETUTH BelIeCTBO, CIIOCOOCTBYIOIIEe
MOSIBJIEHUKD KPAaCHBIX KpPOBSIHBIX KJIeTOK. Bocemb net
oTpeO0BaIOCh, YTOOBI BBIICHHUTH €r0 XUMHYEeCKOoe CTPOeHHe.
3a 2Ty paboTy aHIIMICKOW wcciaeaoBaTenbHulle Jlopotu
XOmKKUH MPUCYAUIN B 1964 T. HobeneBckyio mpeMuro o
XUMHWH. BelllecTBO 3TO, MOy4YHMBIlIee Ha3BaHHe KOOA/AaMUHA,
vwin BUTamuHa B , comepxur 4,5% kobGanera. KoGanamun
COAEPXXUTCS TOJIBKO B MPOAYKTAX YKUBOTHOTO MTPOUCXOXKAEHMUS,
MMOSTOMY BereTapuaHllaM PpeKOMEeHIyeTCsl TPUHUMATh ero
IOMO/JIHUTETbHO B BUJle BATAMUHHOTIO Mperapara.

MccmegoBanus ¢ pailiOaKTUBHBIM KOOAJIFTOM ITOKA3aJlH, YTO B
HAUOOIBIINX KOTUYECTBAX OH COAEP)KUTCS B ITeYeHU M TTOYKaX,
MEHbIIIE — B MOKeTyJOYHOM JKeJjie3e U ellle MeHbIIe — B IPYTUX
TKaHgx. Comep>kanre KobOasbra B 1eJIbHOW KPOBHU COCTABIISIET
4-10 MKT %. KoGasbT Bcerma coiepyXuTCsi B MOJIOKe.



CogepkaHue KoOasbTa B PA3/IUYHBIX MUIIEBBIX MPOAYKTAX
He3HAaYUTe/NbHO. OAHAKO OOBIYHO CMeIIAaHHBIE MHIIEBBIE
pPallMOHBI BIIOJIHE YAOBJIETBOPSIIOT OPTraHW3M B KOOAJIbTe.
KobGanbT comep>xuTcsi B He3HAYUTETbHBIX KOTUYECTBAX B MsCE,
pbIOe, AlIaX, MOJIOYHBIX MPOAyKTaX, KapTodesne, Boge. boee
O6oraTbl KOOA/ITOM ITedeHb, MOYKH, a TaK)Ke CBEKJIa, TOPOX,
3eMJITHUKA, KiIyOHUWKA. Taroke KOOQaIbT COAEPKUTCA B
BUHOTpazZie. Bo MHOTHMX IOKHBIX CTpaHaX BHUHOTIPAJHUKHU
OTPBICKUBAIOT PACTBOPOM CEPHOKUCIOTO KoOambra. C Takux
Y4aCTKOB coOupatoT OoJibllie ATOM, W OHU CJAllle, YeM C
«0ecK00a/IbTOBBIX» YYACTKOB (KOOA/IBT MPUHUMAET y4acTHe B
yrieBomHOM oOMeHe). CyTodHash MOTPeOHOCTh OpPraHM3Ma
YyeJioBeKa 0,1-0,2 MT.



IIpodyxmut numaHus 6o2amwte xobaavmom (Co)

YK33aH0o opueHTUpoBouYHOe Hanuyue & 100rp npoaykTa;

Kanemap TyHey Tpecka CapaguHa MopcKO# OKyHb
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-
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[ I]puMeHeHre pagOaKTUBHOTO

KOOaJIbTa

1934 roay usBecTHbIe ppaHiy3ckue yuyeHble Ppemepux u Mpen XKonmo-Kropu

OTKPBUIU SIBJIeHUE, UCKYCCTBEHHOU PaIMOAKTUBHOCTH, HayKa U TEXHUKA CTa/ln
NPOSIB/ISAITh OOJIBIION HWHTEpPEC K PAaZUOAKTHUBHBIM H30TOMAM Pa3THYHBIX

5/IeMEHTOB, B TOM YUCJIe U KoOanbra. M3 12 pagri0aKTUBHBIX U30TOIIOB 3TOTO

MeTaJ/lia

HanboJiee NIMPOKOE MPAKTUYeCKOe TPUMEeHEHHUE MOTy4rI KOOambT-60.

Ero myum o0nazatoT BRICOKOM MPOHMKatoLel crmocooHocTho. [1o MomHoCTH
W3/Iy4YeHHUsT 17 TPaMMOB PAAMOAKTUBHOTO KOOa/sbTa OSKBUBAJIEHTHBI 1
KWJIOTPaMMy paZiyisl - CaMOTO MOILHOIO MPUPOAHOTO MCTOYHMKA PaJUALUH.
Bor nodyemy npu nosiy4eHuH, XpaHEHUHU U TPAHCIIOPTHPOBKE 3TOr0 U30TOIIaA,
KaK, BIIpOYeM, U JAPYTruX, TIIATEJIbHO COOMIOAAIOT CTPOXKAWIIMe IpaBUjad
TeXHUKA O0e30MacHOCTH, TNPUHUMAKIOT BCe HEOOXOAVIMbIE MepPbI, YTOOBI
HaJIe)XHO OI'PAJUTh JIIOAeN OT CMEPTOHOCHBIX JIyYeH.
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