TBWINCCKWi OTJIEIIA TPYIOBOTO KPACHOT'O
SHUAMEI_TOCY IADCTBEIHN YIVBEPCUTET

Ha mpaBax pyrommcn

Xeqaj3e TnHATHH AJEKCAHIPOBHA

DimisiHie CTPYRTYPH IeoJMTHON MATpMIN M ycJaoBmit
MOIMPUIIMPOBAHNA HA AKTHWBHOCTH KATHOHOB 0( ~9JIEMEHTOB B

Pearly OKNCJHMTeJbHO~BOCCTAHOBUTEJBHOI'O THIIA

02.00.04 - Omsuuecrag XUMHSA
Imccepranua Ha COUCKAHWE yYeHol!t cTeneHn

Kapjaunata XVMHYeCKUX Hayk

Hayunve pyroBomnresm: Axaj.Al
I'py3.CCP, MORTOD XUMITUECKUX HAYK,
npojeccop IMIMIBIVIL TWB.,
KaHINIAT XMMAYECKUX HAyK, IOLEHT
CATAMOHVIIZE .M.



CBEIEHNLE

LJIABA

TIAEA

L.
I.I.
I.z.

I.3.

L.4.

I.5.

II.

2.I.

Cele
Re3e

o
.
(S B =

N
.

®d

OTIABIFEHUE

CT.

SR WM TN Ve We b Wb Vs siebns b nabwsavene &
JUTEPATYTIR OLSOD

llexoTopue CHELCHWS O CTPYKTYPE LIEOJUTOB svs 7

Joraansaiyaia KaThodoB B CHUTETHYECKAX

IOOTATEL  ecesbisstoassioddifanbrscisnsscsn Bb

JI3vMeHee RaJICHTHOTO COCTOSHUSA HaXomg—

MMXCH B ILEONNTHONH CTLYKTYDPS KATIOHOB

NEePEeXOUHHX NMeTaJIOB IO BJINAHNEM OKHUC-

JINT €JLHO~BOCCTUHOBATENBIUHNX MPOIECCOB seese 32

IleQJUTH B ORNCJLITENBIIO~BOCCTAHOBATEIb~

HHX PEAKITHAKX  sessvescensessosssssvenssnsa 40

Pearimsa reTe]oI'@HHOI'O PA3JIOREHHA BaKNCU

az0Ta B IpNCyTCTBIN PA3JIMIHHX TBEPINK

KATAANSATOLOB cecscencnssassnsscssrsscssee 44
METC; VKA SKCITE AlaidTA

IIpUTOTORJACHHE KATHOHIAMENEeHHHX (OPM

LECJMTOB PA3JMUYHENX CTPYHTYPHHX THIIOB eeees DI

HMcxomiie DeMeCTBA ssascossnsssbssinsecssss OO0

Omrcanue yCT2'IOBKH M METONMKA TTPOBe-

NCHNA DKCIEDMMEHTE ccssscosssassssssasasss O

Aroviias RarasuTUYecKas AKTUBHOCTD essesses 04

Brrmcaeime ¢ro)0CTH pearIm ¥ HHepruu

axTHDAIMN IPOLIECCA eeesssescssssssssssscss 0D



TIABA IIT.
3.1.

3.2.

3e3e

3.4.

3¢9, .

3.6.

.

CT.

PE3YJBTATH SKCIETUMBEHTA W OBCYIITEIVE

Bausiine XuvnyecKold IPHMPOIH KaTuoHA M

CTeleHN 3aveleHus Ha KarTaanTuyecKymo

AKTNBHOCTH IEOJNTOR Pa3JMYHHX CTPyK-—

BYD | Coleils b dssenisienbiantds « § subiebvrdiviolde v U
DumsaHne yCJaoBMi MOAMIMIMPOBAHAA Ha
KaTajgyTUYeCKme CroiicTBa KoGaJNbT3a-

MEIEHHHX IICOJMTOB  eececscscssosssesssssssss O3
Bunsiude CTPYyKTYpPH HA KaTaJNTAYECKNe

CROiCTBA MOIM(MIINPOBRAHHHX B PaBJIMTHHX

YCJIOBASX IEOTUTOB  sesssscssscsscasscssnsene I2
JlaMeHeHne KATanInTIYeCKUX CBOMCTB Ieo-

JUTOB IIocJsie 00paCoTKEM MX OKNCEHI0 yIvie-

DPOBA  cecccsssssssssssssostionsessncsnsncss 104
MNayueune wraTanrTuYeCKuX cpoiicTB II-hopm

LEOJNUTOB THIIA Ee N QOXASATA eesoscssesvees 126
OuymMeTra IPOMIMIICHHNX M BHXJIONHNX I'a-

30B oT CO u PJ[] ey S U A PN CPRT ORIy R 1,

OCHOBH}JIE B"BO,BH R R R R N I I SR R A A R AL I A B B L L IBS

JUTEPATYPA

"R EEEEEEE e e o o o o B B B O RN B B LB B R IB?



o A
DBeedue

OTKpHTHE KaTaAUTUYECKON AKTUBHOCTH CHUHTETHYECKUX IEeOJUTOBR I
paspacoTKa I OMHIVIEHHNX KATAIMBATOPOB HA MX OCHOBE SBJAETCS ONIIM
n3 HandoJee KPYIHWX MOCTUMCHUA XUMUM 3a IOCHeIHUEe TOoIW. BoJbioi
ynTepec K LeosuTaM BH3BAH Tev, YT0 BTN COENUHEe M NpOARIANT HCH-
JIOUATEeJBHO BHCOKHE KATaJNTNYeCKie CBOMCTRA BO MHOTUX BAWHHX IPO-
MHIWIEHHHX Ipolleccax. Lvarofaps XMMHYeCKUM OCOGEHHOCT M CTLYKTYPH
LEOJNTH HPOSBJIANT TaK®e BHUCOKYWL CeJeKTMBHOCTB. I{jowe TOT0, B OT-
Jiiune OT IEeOJUTHHX KATANN3ATOPOR NpUMEeNsevMHe KaTaJim3aTopH pasjii-
HEX THAIIOB OTJIAY&ITCA neoanoyonuoﬁ nopncTOCTLm, YTO OCTOMHAET OOb-
EXTUBHYI OLIEHKY UX KaTAMUTUYCCKOI'0 NEeUCTBuf. [UIfi CHHTeTUTecKix
[[eOJIITOB STOTO NPENATCTBAA He CYNeCTByeT: B BTOM CJayvae MH HMeeM
Ile/l0 ¢ BHCOKOUMCIIEDCHOL CHCTEeMO ¢ ONpeleséitoi KpucTawInuecrol
CTRYXTYPOil ¥ BOCIPOM3BOIMNII XOPOUIO UIBECTHH! W pasvepary mop,
UT0 JAET RO3VOXHOCTH TOWHON XApaKTepNCTHEN waTannfﬁuecnnx croiicTR,

ToapHAM IpeiiMyuecTroM IIeOJUTHIX CUcTeN ARISeTCH MX Cnocos-
HOCTH K MOHHOMY OGMEHy=-KaK UBBECTHO, HyTEM MOHHOT'O OOMeHA MOTHO
lieJeHANLABIEHHO BO3MIeliCTRORATE HA CBOICTBA LIEOJNToR. B ATOM ac—
IekTe 0Co0eHHOo MHTEpPeCHO LBejeiue B CILYRTYPY Ieonnra KaTioHOB
IepeXOMHHK MeTAaJIOB M HCCJ/CLoBAHNe X KATANNTAMECKAX CROICTB.

D70 OTKPHBAET WMPOKME BOBNMOM I0CTN A NOJMyWe Md KaTAIN3aTOpon ¢
3aJJAHHHMI CBOWCTBAaMI «

B Hacrodlee BpeMd oco(rHoe 3HaveHue ImpuodpeTanT Tarie BH-
COKOKLeNHUCTHEe LEOJUTH, KaK ; , MOD/IEHUT, KJIUHOITHIONNT,

s MoNAT, OlpeTnT W Jpyrae, KOTOpHe OJArONAPA CBOEH BHCOTOI Tep-
OCTOUKOCTN ¥ KMCJAOTOYHIOPHOCTN MAXONAT WM MMeT peanblive Iepe-—
1eKTUBH I OMHUVIEHHOTO IpuMeieins He TOJBKO B Kauecrre ancoper-

T0B, O Takme B KAYECTBE KIIANMBATOPOB M HOCHTEJeH HATAMITITeCT



aKTABHHX KOMIIOHCHTOB.

HfecvoTpss Ha 9TO, JAMHNX 10 KATAIATUYECKNM CBOWCTBAM BHCOKO-
KPEeMHACTHX IEOJVTHHX KaTalI3aTOpPOR B pa3JHYHEX [Ijoleccax K coma-
Jelin HegoCTATOYHO M OHil He COOTBETCTHRYOT MacuTasaM BO3MOTMHOCTeil
IpurveHenud B IPOMHIMIEHHOCTU HTUK HEOJNTOB M NPUT'OTORJEHHWK Ha WX
OCHOBE KATANU3ATOPOB. B 0CO0EHHOCTN MAJO U3YUEHO RATANITIVECKOe
lioBeeHNe LEOJNTOB B OKICJIITEeJbLHO-BOCCTAHORUTEJALHNY peaniigx, B
Jureparype owcywcwnyMT Jaimine 0 poJi CTPYKTYpPH KPUCTAMINYEeCKOI
PEulETKN, YCJHOBMIl KATHOHMOINTHIMPOBATNA W CTENeHu MOHHOIro olmena
Ha IraTaJiTUYecKNe CROUCTRA BI'COKOMPEMHIUCTHX ILEOJATOB PABJIMUHNX
CTPYKTYPHHX THIIOB. IlosTONYy HCCJeJOBAlINE DPOJK npnpoxu.aamemenﬂoro
KATHOHA, YCJHOBML KATUOHN QI MIITPORAHNA, CTEIeHN MOHHOT'O ofvena u
CTPYKTYPH LI€EOJMTHOT'O KapKaca B (JOpMIpOBaHMU KATAJINTUYECKNX CBOIICTB
PA3JMYHHX BHCOKOKLEMHACTHX ILIeONVTOB SABAAETCA AUTYANBHEM I I eJ—
CTaryifeT MpaxkTUYeCKuil mHurcpec, Taw ¥arw OHO MOWMET CIOCOOGCTROBATH
DBHABJEHNIO IyTeh A MoJyuenns RHCOKOA(NeKTURHIK KATAJNIB3ATODPOR €
3apaHee 3alaHHHVI CBOMCTBRANU,

[lesbi0 Haweil paGoOTH AWIIOCH N3YYeHNe BIMAHUT CTLYITYPH HA
KAT8ANTUYECKUMe CBOMCTBA BHCOIONLENHNCTHX IIEONUTOB, MOIMIIIIpORAH-
HUX IIPY pasJudHHX YCJAOBHAK. Q0nenTart ccjeliopranua Grum rwodanbT-,
HUKeJBb- U Melb3aNvellellure LeosnTH THna y ; , MopjeHnTa U 9puno=-
HATa, a Takme UX JeKarTNuoHZ1ponRoIne HOpMH, HaAXOUAIMecs KarK B HCXOJ-
HOM, Tak M "BoccraloraenioM" cocrofAHnn. B KavecTne MOUENBHOI pe-
akun OwJia B3ATA pearlysa IeTepor'eHlioro pasJoReHIs 3aricH as’ora.
lcnosbaopanne 2Toif peaxunil 06yCHOBIIO TO OGCTOATENECTDO, "TO |
AKINS PAsTONeHNS 3aKinch azora npeieranageT cotGoll croeodpaanmit e
TOYIMK KUCJOL0a, KOTOUHi I eloThRjamaer xaxue-moo BO3MOTWHHE W3I'e-
HeMA B COCTOAHMN KaTamizaropa IIpn Terneparype OnNTa = B 4ACTHOC-

T, IpeliATCTByeT BOCCTANoOBJICHID KATUOHOB II€p eXOUHHX NMeTAJIOB, {0~
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JAIMX B COCTAB LEOJUTOB M Taxuy o6pasoM JAeT BO3MOXHOCTE 06BEKTIR~

Hoii OLIEHKM MX KATaJMTIUECKOT0 MeliCTRAA.
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TIABA I
JUTET ATYDI OB30P

I.I. Hexoropwe cBejieHud O CTPYRType IEOJUTOB

Kpnerammieckas CTpy Iypa LeoaiToB O0yCHORIIRAeT neswil psan
CFOiCTB, B WACTHOCTM, BHCOKY CTENEHb TULPATAUMMA, CTACUIBHOCTD,
XapakTep MOHHOTO ofMeHa, OOJBUI0 JOJW cBoGoNIHOT'O o0BeMa B JeTnj-
pETMPOBAHHKHX 00paslax, OJHOpOJHYI0 HOpUCTOCTE, aicopOLoliiHe M Ka=
paIMTHYECKUe croiicTpa /I.1/, M HODTOMYy M3YyUeHMi CTPYyKTYypPHHX OCO-
GenHoCTell LIeOJMTOB yHeJasercs 0cofoe BHUMAHNE.

[leoanTH OpemcTapisnT codoii amoMOCWIMKATH perysspholl xpuc-
TEJUIMYECKOR CTPYKTYpPH. JIX npiucrasmiyeckas pemeéTia COoCTONT M3 TOT=
pesIpOB, B LEHTPE KOTOPHX HAXOIATCS CBA3AHHHE KUCIOPOJHWNIT MOCTH=
k&M QTOMH KpenHus M amovuiuis. JIOCKONMbKY pamuyc KUCJIOpOJIIOro HoHA
/1,36 K / HAMHOTO HpEeBHACT PAIIYyCH MOHOR kpemuna /0,39 K / u am-
vrausg /0,57 K 5 87, W }&E. B pemiTie IEeOANTa OXpYMEeHH A=
JoHAMI KUCJIOpOmA. B oTJautiiie OTSL[]H ; }I—Tm‘pan,@m HecyT N30v-
TOYHHII OTpMIATENBHHI 3apsfil, KOTOPHA KOMICHCHPYCTCT HAXOMMIIMCST
[0GJIU30CTH OIHO= MJM JBYX3APSIHHM KATHOHOM .A - TerpasupH TaK-
me o6JANANT CBOLCTBOM JOCTPANBATLCA IpU I'MApaTaiin Jo oxTa’mpa,
I[pX BTOM KOOLIMHAIMONNO0E WICJIO BJIOMAHNA yReJNUIIocTer ¢ 4 mo 6.
[pn DeTUIpATAIA TPOXCXOIT ofparHiii mporece ~}\ p1110Pb TPERPN=
HACTCH B 7121/ |

Miorie cpoiicTBa ILEOJITOR 06yCHORMMBAIOTCH JOBOJNBLHO CIOMHHL
[0CTPOEHNEM AHWOHHOT'O KApKAca. YIOpA/oYeHHoe CTpOeHue AHIQIHOTO
xapxaca OCyCJHORIMBAET OCpA30TANIe HOJOCTel N KaualIoR B AloMOCHIII=
KATHOK CTpYyHType, KOTOpHe BaioiuToTCH MOJEKYJaNH BOJH I CRI3Al-
HIMM BOIOPONHNMM CBABSANM NX accoimartavu, Ipn Harpepanun meoJnTH

TRPAOT YACTB BOAH, OCBOCOTIAINTCH IOPH U LEOJUTH Hpuotperant Cro-
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CoGHOCTDH CEeJIEKTHBHOT'O IOTJVIONENUs U3 cmecell pellecTB, NMELIMX MOJe-
KYyJH PA3HHX pasMepoB, COMBVepHMHX 1 MeHblie pasvepa NX IMOp T.e.
MVMEET MeCTO MOJEKYJSIPHO-CHTOROM HI(MeKT, BCAENLCTRPHE Uero LeoJUTH N
TOIYYWJI HA3BAH!IE MOJIEKYJISIPHHX CHT JLeB/s
L q un 'H-TeTpaDﬂpH B IeoJuTHO# cTpykType o6pasyor IoJi-

51pH, ABITOMAMICH IEePBUYANMI AUEavi IeosnTOoB. B pesyspTare coe=-
IATGHAA TIOJMBJIPOB KUCJOPOJIHITT MOCTUKANA ofpasyercs Gonee CJIorHAsg
BTOPUYHAA CTPYRTYpa. IlogocTin BHyTpH NOJND/POB M ITONOCTMH, ofpano-
BAHHKE WX BHEWHAMA TpaHmi, COeJMHANTCA Memiy Cc000ii KMCIODOTHHMI
OKHAMI MOJIEFYJISIPHHX pasvejoB. PasMepH MOJOCTeil M KHCJIOPOJUINX O1OH
CTOT'0 IOCTOMAHHH IS neonuToﬁ onpexenéunoro TVIIA, & 3TO, B CBOD
ouepenb, OGYCJORMMBAET BHCOIYN CENEeXTMBHOCTE HUX B alcopOIMOHHHX M
KaraJuTHIecKnx mpoieccax /2.2/.

OmHOli M3 OCHOBHHX ocoderiocTell LEeoNNTOB STRISETCS 1e0GYoI-
MOCTH CYUWECTROBAHUS B UX CTpyrType HKOMICHCHPYOpX ATIONOD /uienou-
HEX WA LeJOYHO3eMeJbHHX Meranison/. VX OMMYECTBO HKBIRANTEHTHO
UMCJy ATOMOB &IOVUHIA; HTH 1"ATHOHH PACIHONOREHN B ONPENeNEHHNX Iel-
Tpax peuieTK U 06JamanT Mnoioodieniol CIIOCOGHOCTHI. XaparTep HOH=-
HOrO OGMeHa 3aBHCHUT .OT IpUpOMH KATMOHA, eIr'o pasvepa, 3apfna M Crpy-=
wrypHoro THuma meosmra /R.2/. Clloco6HOCTE KaTHOHA, KOMIEHCUDYONEro
OTPULATEJBHHI 3apAN peweTicn, 1 MOMHOMy OOMeHy € NOJUBANEHTHHMIT Ka=
THOHAVY CO3LAST WMPOKNE BOBMOTHOCTH IVIA MOJMINITITPOBAHNA ancopliu-
OHHEX U RATAJNTUTECKMX CBOICTB IEOJNTOB: IPU 3areleHnn JIryx Wil
HECHOMBKNX ONHODAJEHTHNX HATHOHOB HA IOJMBAJIEHTHHIT ﬁOH ITPONCXOUT
‘M3MeHeHne pasMepoB BXOIHHX OKOH, YTO B CBOWO OYcpesh BINIET HA Ka-
TAJNTUYECKYD AKTHBHOCTDH M ancopClioIiyn CHocoCHOCTE Ie0MUTOR. IXpo~
ve Tbro. QJIEKTPOCTATHUECII0C TTO/1e MHOI'03apAJIHOI0 KATIOHA N0 Cpapie=
MU0 © TOJIeM OXHO3APAIHOI'0 UCXO/HOI'0 MOHA OKA3HBaer Gonee CUILHOE

Bo3JelicTBME HA MOJEKYJH PeATypyoijiX BemeCTB W 3HAUNTENBHO M3NMerseT
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CcBOiicTBa MCXOMHOTO IEOJMNTA.

KarnoHHuil oOMeH B meosurax Tuma (oxasnra Hamooxee i derT B~
HO TpoTeKaeT B mesounoii cpene /2.3/. Ioarony Conbiioe 3naverne
npupaéres pH Cpeln IpM KOTOPOM OCYIeCTBIACTCH odMen, TNOCHKOJNBKY
LIEOJIUT STOT'O TUIIA B KICJIOI Cpejie He COXPAHAET CRO0 CTPYHTYPY £2u8f

CpoilcTRa IEOJNATOB ONPENEJITOTCA He TOJBKO 0COOEHHOCTAMI HpHC—
TLIMYECKOl CTPYRTYPH, HO M XIMATECKUM COCTaBOM. D WnCTHOCTT, B
OIHOM CTPYKTypPHON THIle ICOJUTOB WeM BHIe OTHOUeT’Ie S 02/ auv3
TeM BHle KMCJIOTOCTOMIOCTH M TepMOCTAGUIBHOCTH, ANCOPOIIOHHAT eli=
KOCTH ¥ KaTaJMTHYeCKas axTupiocTh 06pasloB, IO3TOMYy BHCOKOKpPEM=
HACGTHE IEOJUTH B TOCJeJHUE I'0ji NpURJIEKanT BCE Ooblee BHAMANNG
uccJeoBareelis

Hapfmy ¢ pasJmuHuMn KarvoHikvu GopMani Beckva MiITepecHHtit
IS KaTaJmsa CBOICTBaVMKH 00JA)anT BOJOpPONHHE W neraTnounpoBaiHNe
(OpPMH LIEOJUTOR, TaK KaK 95T MO URAIMN  ITPOSBATNT BHcoﬁym KATA-
JUTHYECKYD AKTVBHOCTE, BHCOKYID KICJOTOCTOHKOCT: N PN, JpyIux crne-
I UYeCKUX CBOHCTB /2444, 2.5/,

Tlpu 06paGoTke BHCOKOLPEMIICTHX LEOJUTOB pAaCTROpaIM MIHE=
DANBHHX KMCJOT HUBKOL KOMICMTIpAINT MX CTPYKTYPA ocTaéTCea HenaMeii-
Hoii, HO CyHeCTBEHHO MeHACTCH somtecknit cocran. IlepRoHAYANBHO 06—
padoTKa OpMBOIUT K 3aveileHno NesowHHX MM MeJOUHO3EMEeJHHHK KaTH-
onos Ha HY /wm H30+/ W 06pABORAHND BOMOPOJHHX (OpM, KOTOPHE IpH
BHCOKNX TEeMIepaTypax Iepexoiir B JAeKaTHOHupoBAHiHe (OpMH /2.4/.
Ilpy masbHeiineli odpadorke pacrTropavit MIHEPATLHNKX KUCJOT TPONCKXO=
I YACTAYHOE YHAJNeHue aronon amoMiing u3 CTRYXTYPH, T.C€. nmporTe=-
rAeT JeaJOMIHUpPOBAHME, UTO B IONARIIONCN GOJNBIMICTRE BHIHBAGT
UsMeHeHNe MOJeKyJAAPHO~CnioRiE, KATAINTUIectuX u Ipyrix oroiicTn
/2.6/. Ilo cpaBHenmn ¢ NCXO)HLN it ofpasnany Hearoruimponatine Xa=

paxTepusyioTca Goiee BHCOROIL rATAMTIYeCKOoll AXTHRHOCTHI0O 1 TepMo=
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CTOHMOCTEN, NOBTOMY MOLUIMLMpORAHME METOHOM IeaioMIHUpORAUNA HAXO=
INT BCE OoJsiee MUPOKOE IIPUMOHEHUE.

BamMeHa RaTHOHA IOTONOM WOHOOOMEHHHM IyTEéM /rncrorHasd ofpa-—
Gorka/ BO3MOXHA TOJBKO B CAyUYAC BHCOKOKPEMHMCTHX LEOJNTON, TAK Kax
GONBUMHCTBO IPYTUX LEOJUTOR IpU HUBKOM 3HageHun pll He coxpanser
CBOEIl CTPYKTYDPH.

Vimesa imosydyenua ROOPOJHNK (TOPM NYTEM HATpeBAHUS aAMMOHMIHWX
qopM LeoJuTOB mpuHagiexur Tappepy /<«2/. OH ReTANBHO HAYUMT DTOT
IIpoIieCC ¥ yCTAHOBUJ, UTO HATpenIiie aMVMOHUWIHWX dopM B BAvyymMe Wi
B KUCJOPOIHOM Ccpelle LPUBOJAT ¥ 00pa30BAHMD BOIOPOIHHX (OpM, KOTO=-
pre mpm GoJiee BHCOKUX TeMiieparypax IepeXordaT B IeraTuoHNpoBaHHve
GopMH IpUpoRa KOTOPHK OKOHYATEJHHO HEe yCTanopjieHa, V3BectHO JUlilb,
YTO MPM HATDEBAHWN LEKATHOHVpPOPAHHHX (OPM ILEeOoJMTOB THUila (Hoxa’uTAa
00pasynTcd BHAYAJE /~ 140°¢/ OpeHCTEeJIORCKNe, a 3aTeM JLDICORCHNe
KUCJIOTHHE IeHTpH. Odpazonanne GpCHCTENORCKUX KUCIOTHHX ICHTPOR 30—
pepuiaeTcHa IIpu 350°C. JuiA 06pa3oRAHUA JEOACONCKIX ITHCJIOTHHX NEHTHOR
HEOOXOLIMO yIaanTh ocrarovinie Ol-TpyiuiH, T.e. Heofxoy ' Harpen ni-
me 400°C. A sro, 1 cion ouepelih, BH30BET paciieiiexdie :;L— () -
cpaseit ®m TaxuM 00pA3OM, HARSNLY C JBOMCOBCKIMA RUCHOTHHMI HEHTDANIT
o6pasynTca OpeHCTeroBClie ocHopanus, JTOT Ipolecc He 3ApepIAeTCT 1
1pu 800°C, mooToMy oOHuHI NeTOJ, AKTHBAUMU IEOJMTOB IpH 400°C mpn-
BOIAT K ofpasoBainil OPeHCTENODCINX N JBOHMCORCKUX KUCIOTHHY I Herto-
TOpOil oMM OCPeHCTeJNOBCKUX OCHORHHX LEeHTPOB /2.1/. imeuno aTn 1enT-
PH B LEKATHOHMPOBAHHHX LEOJNTAX ARISOTCA 8KTUBHEMU IEHTPaM pear-
IMii, NpoTevraliMX MO KAPOOHMIi~-NOHITONY MeXaunsMmy.

3 meoautToB THIIA (omaanTa HAMOOJIEe MUPCICOoudyueniyum u [Ipive-
HAEMHM B KaTAJUTHYECKUX IIpOLecCat SABRITeTC] ‘3/ LeONMT C JOBOJBHO
BICOKUM coliepikaHiem xpemunsa / SLUQ /"A'Egu:g rosnediercs or 3,1 10
6.0 /2.% /s
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[lepBUYHEMM sUCHKAMM [ICONUTOB TUIA (OmA3NATA ABASOTCA KyO,
TeKCcaroHaJbHaA IpuMaMa U yceueHnwit oxrasnp win xycoorTasip. B cay-
qae Ty? reosuTa 8 KyOOOKTABIPOB COJMHANTCA Merny codoil ¢ momo-
B0 I'eKCATOHAJLHHX NpPU3M 00pasys aJaeMeHTapHyn sueliry meosanra /prc.
I.I.I./. OGpazoBauHne Ipu COUNEHEIMA KyGOOKTABNPOB MUPOKNS, IOUTH
clepuueckoii (OpMH MOJOCTH HABNPAWTCA COJBIUMI IIOJOCTINI, NUAMET])
KOTOpPHX paBeH ~ II,6 K /I.4., 2.8+, 2.9./, DCACUCTRNE YCTO OHN
AVEeT JOBOJBHO GOJBUYHD ajicopCinoiiyld eMKoeTs /B Gonpioii nosocTn
MOXET IIOMEeCTUThCA <8 MoJierys uaoorraHa wim 5,4 Mosexyn Gensosa
/2.10/. Bonpime IOJOCTA COCAMITOTCS XPYyD € Npyrom I2-wmeinmun xinc-
JIOPOJHHUNM OKHamu, muaverp xoTopwx 8-=I0 K /[1.6/, noaTOMY‘-S[ LeoJ-
TH HPOABJIANT CIIOCOOHOCTH It HOIVIOWEHNH CPARHUTENBHO GOJNBINX MOJe~
KYyJle

[TosoeTn BHYTPH KyGOOKTa’NPOR HAZWRANTCS MATHMU 10J0CTIVIH. X
Inarerp paseH 6,0 E. XOIMHEe O1HA B MaJWe IOJNIOCTH MpPeNcTARIIOT CO-
00ii 6=YJICHHWE KUCJIOLOJHME KONBIA, INaveT) KOTOpHX 2-2,5 R /2.II..
2.¥27; noawomy NPOHMKANINASA CTIOCOGHOCTD IA NOJEKYJN, pasMep KOTOpHX
nipeBwaer 2,5 A B MaJHe 10JI0CTY Ovelbh HUu3mast,

leosmTH THHA (omasurTa ofsazanT cracuaniuoit, cTolikoil erpyrTy-
poiis Kpome Toro, CBOGOIHMI OOGReM JETHIPATHPOBAHHHX 0GpAlIOR COCTAR-
Jager 50% or ofuero ofheva, NeJeACTBUE Wero IeOJUTH ATOT'O THIA Ha=
XOJAT MpOKoe lLpuMereliie B AJCOPOIMOHHHX M FATANNTHYECKNX ITPOIeC-
CaXe

Cpemu CHUTETHMUECKNX LCOJUTOB RCE Goapliee BUIMAHNE JIPITRICH A=
0T TaKXe BHCOKOKDEMHNMCTHE IICOJINTH Tuia ' _fl_ , ofdperrr, Hpn-
OMMUT, MODHEHMUT ¥ JpyI'ume, IJUT 1OTOpPHX OTIHOue e SL02 /A'EQU;;
3HAYUTENBHO BHIlE, YWeM IPUT enT THio (oxasnra. Kpuncrarmvyeckas pe-
WETKA TAKMX LIEOJMTOB OTJHNYACTCA RHCOKOH KNCIOTOCTOIt0CTRED N Tepio-

CTa0WIBHOCTDI0, HOATONY OHU IIpeJeTanwnTnT coGoii HHTepecHHl odnenT



Puc. I.I.J. Kpucrammvecras pemeTra
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IJA MCCJEeNOBAHUA alcopCuMonHNX 1 KATAMNTUIECKHX CBOICTB.

Cpelin BHCOKOKDEMHICTING I€ONUTOR 3HAYATEALHOE MECTO 3anmmaiot
LEOJUTH Tuia &f » KPUCTANINYECTAT DeWeTKA KOTOPHX IOCTpoeHa M3
ofpasoBaHuyx I8=i0 Terpanpavm Z ~srreex /puc.I.I.2/. Ocropxoil
CIpyKTYPHOM emimimeil 1eo/inTon 2TOT0 THNA ARATSOTCS NBOiHNE G-uiei-
HHE KOJIBIIa, XOTA YacTh TeTpan)ipoB WIET HA odpanomanne I2-4yxeHHHX
Koell. 2 ~AYeliKN PACcIooranicsi B CTPYKRTYpe Ieoauta Tarim odpa=
30M, YTO -06pasywT KOJOHHH, CHA3AUNNE IPYyr' € JPYTOM KMCJOpOIHHMI
noHaMu. CO CBOEHl CTOPOHM BBAINMOPACTIONOXEHNe KOJOHH 0CYCHIORAMBACT
00pasoBanie HMpONMX, HAPALICHLINKX OCH CHIMVETPHM KAHAJIOB, CBOGOI
HHi muamerp kKoropwx 7,1 - 7,8 ?L Kanajgw CRA3AHE NpyT ¢ JApyroM ox-
HAVIT CTOJIP MAJHX pasvepor, WTo MOJEKYJHW peareHToB He MOTvT Jiiddyi-
JMPOBATH M3 OJNHOT'O KaHakd B Jipyr'oil, B pesyJLraTe wero R‘f neosnT
XaparTepnsyercsa Pe3Kr0 BURPATCHHINW MOJERYJIAPHO~CHATORHMYU CROIiCTBAMU
/E1/

CBoGomunii 06BeM aTOT'0 TIA ANCOpGeHTOB 10 CpaBHeHiin ¢ Ieon-
TaMK THOA oxasura Max u panen CI4 33 /Le1/s Jia x ImeoJmra raw
B ICXORHOM, TaK ¥ B KATHONIIX (JOPMAX XApAKTEPHA HPOUHAS HPHCTAN~
JiiecKad CTPyKRTypa, Koropas ie paspyuiaeTCs IPH BHCOKOTeMIepaTyp-
ol o6padorre /I.3/.

Odpadorka ;.,70 veomura 0,01 N pacTropavu conayoil wnemroTH
IPIBOIMT K oGpasoBannuio i-jopm. Ilpn odpadorre H-~fopm pacrroparm co-
Jell HaTPUA WM avNOHMS IPONCXOJIT TPAKTHYECKN TOJH0e ROCCT A ONe=
nie xaTnonHoi Gopmu /2.I3/. Janpueiimas rucimoTHAS 00paGoTRA Sf 1ne--
OMUTA HPUBOIAT K measiomiiponannio /R.14., 2.I5/, uro cymecrnenio
NEHACT er'0 KATAMUTUIECKYD ALTHRHOCTE M JIAtT BOZMOMHOCTD MOMIININI—~
popaius B COOTEETCTBUNM ¢ lessim necaemorannii /2.14/.

K BHCOKOKpe! HUCTIM 1icOiTal OTHOCHTOA TAaKNe MODIEeHNT., JTOT

LIeQJINT CJIONCT Oli CTPYKTYpPH, HO B OTJIIYME OT MMUHEPAJOB IONONHOI0
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CTpOEHNA XapakTepusyeTcs 3HAYUTEJbHON Tepvo- M KUCJIOTOCTOHKOCTHD,
470 OOBACHSCTCH BHCOKMM COfepkalneM KpeMHus U cyuecTBopatneM Goib-
MO0 YUCJAQ S-UJIEHHNX IpOYHHX KoJel B CTPYKTYPE.

Kprcrammorpaiiieckas CTLyKTypa MOpPAEHUTa NeTarhio M3yweHa
Matiepom /2.16/, KOTOpHii yCrasoBwa MpOCTPAHCTRENHYW TPYymIy KpacTal-
JIMYECKOi peusTitn MOPHEHNTA, ONPCNeIM IapaveTpr sJaereTrapHoit aue-
fixm M pacHoJiokeHne YacTn MOoHOB S(_ i A€ " N(l B CTPyXType Mop-
IeHUTa.

Kprcramimyeckasa CTpyitypa MopienuTa COCTOHT.HB remneii, ofpa-
SOBAHHHX 4-X N S=-WIeHHKMU KOJNLIANMKA TeTPASJPOB KPEMHMST M ANOMAHIT,
KOTOpHEe CBASAHH IpyT C JPyroM Tarum o0pasoM, UTO HOMYyUalTCST CRi3-
aiHHe NONEePeuHNNMM OTBepCTAMI M MAJHX pasvepoB GOMbiMe TanaiH. B
CTPYKTYpPEe MOPAEHNTA BTH KAHAJNN PACIOJOMEHN IapaIesbHO OCH CHMNe=
TpuM M oOpasyoTes n3 I2-wWIeHHHK KoJell TeTpasnpoB. LJariHe ranAIH
UMenT BJMICOMAHYI0 fopMy M uxX jmuaverpn parun 5,81 g n 7,7 R 7249
1.6/ /pvc.1.1.3/.

TerngpaTnpoBaHHii TPUPOIINIE MOPHEHUT ¢ TpYJIOM ancoponpyer
maxe IepBHe WIEHH IOMOJIOTTYEeCHor'o pPAIa HACHIeNHNX yTJIeBOI0POIoR.
O6BscHeHne ATOr0 (aKkTa Maanlil . pasMepaMn Kauajson HERO3MOTIO, TAaK
rax mapecrio /I<I/, uro mmaverp xanamzon mopmennta /6-7 R/ AHAMI -
TeJHHO IPEBOCXOINT PasMepy BIuX MOJEKyJ. DBumnivo, 3nech nrpaer omn-
pereJEHHYI0 poJb cTepuveckuil (arxTop. Jelicrpurensio, cHuTA0T, YTO
TAK KAK 9TH KaHAJW OLHOMEepHH, To mamre HedoJblive JNeMerTH B CTpYH-
Type sarpymdamor azcopdumonie nponeccH /T.I/.

B Hacrodiiee RpeMsi oCyljecTIEH CHHTEe3 MaK NMeaKonopucToro,

TAK ¥ NAPOKOMOPNCTOr0 MOpmerniTa. I xadayax mmporomopHeToro Mopme—
yuTa CBOGOMHO JMIGyHAADYNT MOLeryJad Meramda, sTrana n nponana, TeO.
B 9TOHl MOIMGMKAIMM CHHTETUYCCTOTO MOPAENUTA OTCYTCTRYNT Te Jeler-

TH, KOTOPHE OCYNECTRJLIOT GJIOKIPOBKY KAHANOB B IPUPOIHOM 00pA3lie.
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MeJIKOMOPHCTHX CHHTETHYECHNii MOPJEHUT MOKHO YACTHYHO IperpamaTh B
HMPOKONOPUCTHI NYTEN .00pacoTIty KXHEeHOTol. TlomodHas ofpadoria Rumi=
MO CIIOCOGCTRYET yNAJeHN MexaHuuecKux lipuveceil u ocnodorieHunn
GOJIBIIMX KAHAJOB.

Ilpn ofGpadorie MopReHnTa pacTBOpaMid COMAHON KUCIOTH paRINT-—
HOli KOHLIEHTPAUMU IIpn IOOOC.HOHyWHMTCH JIexaTnoHNpoRAHHKEe W Jleasn-
MUHApOBauHHe Qopmu /R.17/. Ilpn uzydennu TepMoCTAGUILHOCTN, & TAK=
®e aicopOuMominX U XaTamurTuvyeckux crolicrs Ormio Halimerno, uTO IO
cpaBieHuio ¢ }qﬂh—mopnennwom e MOCTAONNLHOCTE JeAToMiHHPOBAHHNX
dopM ¢ yBeJMUEHUeM CTEINeI JearovuHIpoRaling BHavajle Ro3paAcTaer,
moCTHIraeT Maxcmmvyma /xorga SL02 /NUaUg = 19/, a sarem na-
JiaeT. BvecTe € TEM KaATAN TUYECKAS AKTMBHOCTHL W N36MpATENLHOCTH
JeaJIOMUHIPOBAHHNX (OpPM Lpertiae? AKTUBHOCTE: M CENENTHRHOCTH NC-
XOLHOI'O, YTO OOBACHAETCS yhesvelneM uueya JOCTYIAHX JUIS pearinpy-
OIMX MOJIEKYJ QKTHBHHX LCHTPOR ¢ YReJUueHuenM CTeIeHu IeamoMiIHnpo-
panud /2.17/.

DHCOKOKEMHUCTHM LICOMITOM SINISeTCS M dPHOHNT. Iro rpuerami-
JUYECKAA peléTra IoCTpoeta N3 oGpasoBAHHNK G=JIeHHII N 1KOIBIANT
TeKCarOHANBHHEX IpusM /2.18/, 110 1pome TOre B €ro CTpyRType MacTro
BCTpevanTca U o0pasopaHire CoelMHeHneM JNROHHNK 6-uJenHux Kosael

2 ~sraeitkn /puc.I.I.4/. illocvorps HA TO, YTO KPUCTAJIM DpHONNTA
AMEXNT BOJOKHUCTYH CTPyWTypy, OIHM B OTJMYNE OT IPyI'#AX LEOJNTOR il0-
JIOGHOT'O CTPOEGHMA HOCJE JICTMPATALAN o0JazanT o1elb CTolixoil rap-
KacHoi crTpyxrypoii /I.I/.

Xumnieckuii cocrap spuoira oueHb cjaomedH. Kpowe wrarionon
MATPAA B HOTO BXONAT MOUU [ANNT, Kanblmg u varuusg, Ormonenne
SL02 /Aegog B caydae npuonira mme /~G,0 - 7,4 /, uett B vop=
IeHuTe, HO Bume, YeMm B IeoJurax THlla (oxA3uTa, Io2ToMy 1o ¢Roeil

IMCJAIOTOCTOMKOCTI OH 3aivaeT JipoMeNyROUHOe HOJOMe ine MewIy Iieosi-



Puc.I.I.4., AzmcopOumoHHAS IOJOCTH HPUOHMTA
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TOM TANa (oxasznTa U MOpIEHNTOM.

Axcopduﬂonnue IIOJIOCTH HpPUOHMTA nnnunnpuqecxoﬂ (OpMH, JIMaveTp
KOTOpHX 6,3 A a jumHa pocruraer I5,I A /1.7/. Kaznas Gorpuman o~
JIOCTh CBfA3aHB C coceHuMMY 8-i0 COJBHMMA IOJOCTAMM C IOMONKLN S-wren—
HHX OKOH BDJMIICOMJIHOI (OpMH, JIMamMeTp KOTOPHX COOoTReTcTmRedno 4,7 u
3,5 K. B pesyJabrare aycopOuinouHux MceaenoBannit yeranornaeno /2.19/,
YTO 1 IepemMelieHn U3 OJIHON IIONOCTH B APYTYo ancopCinporanias mo—
Jerysa JoJXHa MAHOBATH IBa 8~WIEHHHX KoJblia ¢ quaverpom 4,5-5,4 ﬁ.
[MO9TOMY IIepBHE IIPeICTABMTEJM HACHIEHHHX YIVIEBOLOPOLOB MOTYT MpPOHN-
KaTh B mojocTy apuomnra /I1.I1/.

OPMOHNAT OpaKTUUecKyu He alncoponpyer GeH30Jd, ¢ TPYLOM ancopin-
pyer HacHuleHHHe yIVIEBOJIOPO/H. [iro ancopOLMoHHas CHOCOBHOCTH MOWeT
BO3pacTM Ipu 3aMeuieHny KaTNoHOB HATPUA N KaJIud Ha Ca n uM? « Ho
3avelieiMe MOHOB KaJmsg B ApuonuTe 3aTpyjaHeno. Bumimo, B oTsnyue oT
JOHOB HATPUS OHU pacHoJaranTcad B MecTax, He OPUHIMAnIMX yvacThd B
MoHHOM ofMerie /2.20/.

Ilpy oGpadoTKe JPNOIATA PACTROPAMA COJAHOI KUCAOTH DPABJINTHOI
WOHLEHTPaLMN BHaAYa)e IPOUCXOIUT IEeKATUOHNDPORAHNE, & narem JLOO TN e
HilpoOBaHue, B pe3yJabTaTe uver'o BO3PACTAET OTHOleHHe SLOQ /AEQOS;
ero 3HayeHne MoweT BO3pacTy Jjo 15 desa HapymeHuss KPUCTAJLINUEeCKOil
cTpyrTypH neoanra /I.7/.

' 3a CUET YReJMYEeHUA aJjCcopOIMOHHOT0 OCBeNVa NpH LeKrATIOHNpPOBRA=-
HIV DPUOHUTA BOB3pacTaeT ancopoiyoniasg ernocoGioCTh U TepMocTasIh-
HOCTh. Halpur'ep, JexaTHOHNPOBAHHNE (POPMH DPUOHNTA COXpPAMAIOT CTPYIt-
TYPy IIpul HarperaHuu Jo BOOOL. R TO Bpemsa KaX mnpeyesa TepMocTacniab—
HOCTM MCXOIHHX ('OpM 650-700°C /1.7/.

Jlo ompeneséHnoil cTeneHy JIeATOMIHNPORAHAA ANCOPOIIOINTIAN Cll0=
CcOCHOCTH SPUOHNTA BO3pacTaeT, A 3aTeM BHOBB YMEHBIACTCST, UTO fFifd—

eTCA IoKA3aTeJeM MABMEHCHIT YXIMIuecrtoil NPYPONH ero MORepXiocTn n



avopusausn B pesysibrare icsiorHoll odpadoriu /2.21/.
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. Joxaumsaunad KaTHOHOB B CUHTETUUECKUX IleoavTax

Bolipo¢ pacrpenesetind KoMIeHCHPYIMK H3CHTOUHH OTpUTATe b=
Huit 3apAN PeldTKU KATHOHOB B CTPYKType HeoJuTa MMeeT HpuHIIMarh=
HOG 3HAuYeHUe IJIA BHACHENMA IeJ0r0 psjia ero CROJCTE.

TlorrazaHo, YTO B (loma3uTax MOHH HATpUS mm:'r ]‘{1(‘.IIO.J_T”1:3TI~0W n
A pasimyHiKX MecTax pemeriy /puo.I.Z.I./: 'SI .S-[ ’Sﬂ : S]T .Sm,
SN /84821« ‘SI - 3T0 HORWIMN B LEHTpax TeKcaroHANBHNX IpiHaMm,
‘SU. - r;*ec'ra rfrynm GOoNBI K ToJocTel BOAMBU G-=uNeHHNX *UCTIOPOTHNX
OKOH, S I n S]] ~ BHYTPN CONAIMTOBHX NMOJOCTEH CUNMETPHITHO MO3M-
LIMLAM ‘SI n S]I ;Sm - HA cTenKaxX GOJBIMX KAHANOB B3N 4-X
WIeHHHX KOJIell, ’SIV" HOBULNN, pACIoJOReHHEe B GOJBINX MOJOCTAX
MERIY 4-X UJeHHHM KOJBLOM N TeresrodaJbHOH 1IPUaMo | A2420/%

B caydae TumpaTnpopranioro NQY nHeonanTa B SI MeceTax y;m.no-
sioxeno 3,3 moHa Hatpna /creneib 3010 ol =0,202/, B SI n10-
Kaan3osaHo 12 NO.+ / O_S =0,372/ 4 SI[ - 7,0 mMoaexyn r-n_rr;: /X =
.24/, S - 1.2 NoU / o 0,006/, n S - 7, N/ o
=0,359/ /2.23/. Tarxum oGpazor, n= 56 T"-”I"I'WOH()P puemetTapioil aueii-
KN ueo.mTaNQySI JIOKATIIROPAH B ‘SI ’SI j SII " Sm MORNITNAX,
ocrTasbHHe 5 cBodoio "maanant" 1B Goxmmoii mosocti. Boawvowio, WTO
OTH HOBUIIMM HACTUIO 3AiIry MoNerynravu BOJiH. D ATOM ciayuae Mncmo
JIOKAJIN 30BAHHHX NCL -1OHON HEeCKOThKO YyMEeHBUAeTCA. I[P IeruipaTa=
I ILEOJMTOB IIPOMCXOINT NAIDAITNA KATHOHOB M3 Goabumx rorocrell B
MagHe, IOHTOMy paclipejeserie KATHOHOB B IHJIPATHPOBAHHOM I IeTHii=
PATUPOBAHHOM Nﬂy neosmre pasantioe /2.23/.

CiaenmyeT OTMETUTH, IO CIMMETPUA HJIEKRTpPoCTaTHYecroro moat, a
Takme NOCTYITHOCTE KATHMOHOB JJIA AJCOLONPYOIMXCA MOJeKryJ B pA3lNY
MecTax JIonaamzaluiy Tamke pAlIuTHH /2.24/. B SI IO3UITAX OCyIeC=

TRIAAETCA OKTAl3[pUYeCKas KOOpPJIIHAIA KaTHOHOB C yvacTHewv KACJIOON-
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HHX aTOMOB Kapkaca. MX 3apdjl IOMHOCTHI KONIEHCIDYyeTCs OTpHIaTe b~
HEM 33DAIOM OKPYRAWUFIX TETPAINPOB, IOATOMY I yvacTen wemocTyn-
HH JLJIST 81COpOUPYDIIXCA MONeryJs. B S S]I u S]I MOBMINAX Tta-
THOHH HaAXOUATCH B TeTpan)]NuecKod KOOpIVHAIMN IO OTHOMEN M0 K ATO-
MAM KHCJIOpOJiA, Ts€. B HTOM ClyUYae OCYUECTRASETCHA TpUTroHANLHAS
CUMMETUS, IPUYEM B KAUECTRe TPEX JUPAHIOB BHCTYIANT aTOMH KICI0-
poza, a ¥eTBEPTHM MOTyT OHTH JIMGO MOJeltysH BoxuH, OH-rpyimu, Jamco
MOJIEKYJIH &I COpOUpPOBAHHOTO BelieCTRA. 3apfAl HAXOJAleiics B 3THX 1o~
BULUAX KATHOHOB KOMIIEHCHpyeTres Juh YacTu4no, NONTONY ?ﬂcopdn;ym—
mecd MOJIeKYJH CBA3BHBANTCA B OCHOBHOM € KaTuoHavy B I om"
Sn‘ /2.25/ .

Ipu odMeHe KATMOHOB HATLMSA HA Rarne-auéo IpyTHe ol CTpen -
G BAHATDL 3 /lepreTUUeCKN Haucosee BHI'ONIVE MECTa B CTpyrType Iico~
JUTa, T.Ce. SI nosuruv. C 3amonueruem SI KATHOMH HAYMUHANT 39—
M2Th MecTa :SI[ « Ho, mpn noiiom o6vMene M3 pacTBOpPOR coseil mpm wrov-
HaTHOI TeNllepaType, RATHOHW RXOJSAT B PENETKY IEOJATOR B RPUIE TeK-
CAaKBANOMILIEKCOB /2.26/. ﬁnmewwnnuvu pamuyc Ji6oro IMiparipoRAHio:
T0 KaTnoHa Goxeie pajnyca /2,5 A / BXOIHNX OKOH B MaJMe MOJN0CTH,
NO9TOMYy OHM JIORANNSBYOTCH B CONBNNX MOJOCTAX, BepHee crodojio "min-
BaT" B cynepAueiikax. Ilpn revmeparTypax mermuparaumn muie 400°C
IIPOUCXONUT paspyliedne I'erCANKDAKOMIVIEKCOB ¥ MITpAlMA KaTHoHOR B
CTPYyKType L oJilTa.

Pacnj esesnenye KATHOHOR IepeXOMHNX METANIOB B KpUCTAMIMTICHNl
peneTre IeoNMTa 3ARICUT OT I HOTUX (AXTOPOB, M3 KOTOLHX nandonce
BaXHNMA ABJAAIOTCH CTENeHh IUpATAalUM KATHOHA, ero pasvep W 3apsm,’
rATUOH-KATNOHIOe B3aUMOJelicTRIIe, CyNeCTROPAHIE IpUMeCHNX KATWOHOR
B LIIEOJIMTHOW CTPyKType U Jpylie.

Hccuenopanne pacipeie eiie HoioB HAKeJd B Heosnrax riuna fho-

xasuTa /2.27 = 2,30/ morasnia, U0 B T ATHPOBANHNX odpaznax oHu



| HAXOIATCH B BANE I'eKCaarnaxoMIIertCor. Ilpn perumparaiin HEOJUTA TeK-
caaKBaxomnnpﬁcn paspymanTes 1 2/3 0CROGOIUBIUXCA MOHOB HMTtENA me-
pexomuT m3 Sn " SiI B SI o3UL, TJyle OCYyleCTRJISeTCA NX OKTAIN~
puyecKas KOOpIMHALMA 110 OTHOMEHI F aroram Rn%xopona pems TRy /227,
2.30/. OcrajibHHe JOKAJIN30RAHN B 'SI b S]In SII no3nnuAx. Bmecre ¢
TeM Ha paclipenesyeHue KaTuoion HUKeJIA GoJblioe FINAHUEe 0Kaz3iBanT
MoJIeRyJIH BOIE /ocTrarieilcs moce Jernparaimm /2.27/ n monewy
ANCOpGMpPOBAHHNX HA IOBEPXHOCIYN Ieoira PABINTHHX BENecTn / NH3 )
NK] , mpumaHa/ Mo JeiicTRieN KOTOPHX 4AacTh MOHOB HUKENT MUTPIpy=
er ¢ O MecT B GoJipiie 1monocT, 4YacTh JOKAIM3yeTcH B B OXTA~-
DIPUMECKO} KOOpJMHAIMA 38 CUCT ATOMOB KHCAOPOJA pensTr U MOJery.
ancopdara /2.28=2.80/. DT0 BH3IPAHO TeM, UTO KOOPJIMHUPYOIAL crnocot-
HOCTH MOJIEKYJ 2THX BellecTE pime, Yem y arovoB Kucaopoma M Tpi MX
ancopOLMi KATHOHH HUKeJs Gonce Ipowio CRABAHH BGJIVAN ILTOCKOCTN 6=
—DJ WIEHHOTO 1"OJbIIA, WeM B :;I 18:.90,.. 250/

EB BHIICCKA3AHHOT'O CJelyerT, YTo B. IMpaTupoBAHHHY E; 1100 A=
Tax 12 HAXOJATCH B BUIe cJACONONAJNI0BAHHHX I'€KCANKBAIOMINICIICOB
B GOMBUKYX IIOJOCTAX LE0oMTa; B caado AeTnrpaTiporasHyyx ofpasnax
PGKCRTKB&RONHHGKCH paspyuiaiorca 1 oGpasynnnecs MOHW HAKeNT 3atiMva-
10T :SI n :;&[ NOBUUMM, TJie OCYINEeCTRIAETCS ero oxrajspuveckas 1o-
OpIVMHALA 38 CYET aToMOB HUCJIOPOJA PemeTKL M MOMEKYJ BOJH M Ol =
~I'pyNile B IOMHOCTBI JETMI)ATNPOBANHNX o0pasnax HAKem s pacmonara=
eTCs B OCHOBHOM B :;I ¢ MarxcyvanaLHoli KoopmuHaineil 10 OTHOmMEeHW0 Tt
aToMaM KUCIOPOTA.

[lpn ma3yue in KOOANETCOJepTalnX jy-HGOHHTOB BHACHINIOCH, UTO
B YACTMYHO XErrmpaTHpoRaHinX odpasuax MOHW Kobanbra B OCHOBHOM JO-
Kanﬁaonauu n f;i , HO He uclnmvYeHo, 4YTO OHM pacnonéraMTCH n rf%l
U SI[ /2:89; 24317

Kazaluckum € COTPYAHNKAMI /2.31/ nayuenw OlP- n onrmueckne



CHIEKTPH TOGANBT3aMENeHHNX 00pA3IoB ¥ OWI0 OGHAPY®EHO, UTO CHNEKTPH
PATpATAPOBAHHNK OCPABIOB IVJIHOCTHY CORNANADT G COOTBETCTRYWOIMNY
CreKTpaMy BOJHHX PACTBOPOB COJIRHT ®0GANHTA. Ha ocHOraum MoJgyveH-—
HHX JAHHHX UM YCTaHORJIEHO, UTO IPU MOHIOM ofMene ot rodanrsta B
pUAe OKTAENpUUYECKUX AarpaxoMIercon [ CO ( HQO)E; ]2+ "nraranr"
1B BoibIIRX IOJOCTAX Ileosmra. l[pn vacTuuHoil mervmparamun /R»HSOOC/
(1)2+.3anmmaMT vecra M , T OCYHNECTRASeTCHA UX Terpasipnuecuast
KOOPMUNALMA 110 OTHOMEININ K ATONAM KUCNIOPONA pemsTiu, P [OJ Ter-
BEPTOTO JUTayIia BHCTYIAET OCTATOWHAA 1MOJEKYyJa BOJH MJIH ed (par-
verry /OHT, 05 /. B HOJHOCTEH) ernpaTnpoRraiHHyY ofpasnax MoHW o=
GaspTa JOKAAMZOBAHN B COIATUTOBHY 1I0M0CTAX BOJAN3N G-TN UNeTHNY
KOJIell, T+€e B S]I OBUINISAKX U JOCTYIHH JUIA MoJiekyJs ajcoptara. !wv
we OO yCTAHOBJAEHO, WTO JJIA MCCACNOBAHHFX IEOJNTOB ITPOIEce NeTnni=
paraim-perngparamin obparuiiii /2.31/.

AE?OPH pador /2.32., 0.7/ npu ¥3yTeHuy Rompoca pactpejene—
HIAST CLE B MeJbCojieprannx Ty-neunnTax yeTaHoRwImM, WTO B IMIpaTH-
pOT aHHHX o0pasmax MOHH Mem, TAKTe Karx W MOHN JPYTUX Nej eXONHHY
MOTAJIOB, HAXOIATCS B RIJIe I'eXCANKRArOMIIercoR, CROGOJMO "marn-
omtx" B GONBIAX MOJOCTAX 1E0JITA, AHANOTMYHWE PEBYNLTATH OWIA 10—
JyueHH KaszaHCknMM C COTpyJimnpam /2.24/, KOTOPHE OITpejiesIn Rand=
jme CTelleHn Jerumparsuyn 1a pacTpeeserni MoHoB NMenn.

llo mauxkM apropon /<.34., 2,85/ B nnrnnpaTn%opannnx ofpan=
1ax MOHH MeJi JIOKaIN30BaH+ B OCHOBHOM B SI n SI N 3HAYAT, Te=-
JOCTYIHH /I MOJERYJ peareiron JIame HpM CPeNHAX CTENeHdx 3ar erc=
HUAA T.€, HE YyUACTRYyOT B KHTUH?THHQGKOM nmporecce /7 0,54_(11hk1
75% MOHOB MeJ HAXOTATCHT P :SI , A 25% B HeNOCTYyIHHYX :;I ORI N=
ax /2.35/.

[lo MHeHuuin ApTopOn /2.26/ » neomrax Tuna (qotazvra pu pHCo-

®MX CTemeHsaxX odvena B E;I MPONCXONAT ofpasoparime MONHHX nap. 06-
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pasoBaHue KATHOHHHX Iap OCOGEHHO MHTEHCUBHO IPOMCXOINUT TOIZA, KOT-=
ga Ha I MOH Memu IpuxozurTcs I MOJeKyJa BOJH /na syeMenTapHyn mueil-
¥y mpuxomarcs I5-20 MosexryJ ot/ . JlelicrBrTeastHo, UPHCyTCTBAE MO-
JIeRYJ BONH OByCJOBJIMBAET 0GpABORAHNE {gCua"' + QHQU} KOM=
Iexca B CONAMNTOROI Ios0CTN. I'pi janbHelimell Jerupparanni aTof tom-
IIeKC MORET HOTEePATH BOJy M pPACIACTBECA HA OTHEJbHHE HOHH Meji. Ho
axe NpM HpAKTUYECKH IOJI0H ITOTepe MOJNEKYJSPHOH BOIH, T.€. TpH
050-450°C ofpadoTre IeoJnTa OCTANTCH WOWINEe HAPH Menud, B pesyanra-=
T¢ Yero MX MArpanus B MecTa SI 3aTPYJIHAETCH. ITH Javnpe /2.36/
NOMYUeHH JJIA LEOJMTOB € PHCOKHM CONEpXAHUEM Veju u He MOTyT 61Th
pACIpOCTPaHEHH HA OCpasily C MajxHM CojepraHueM Memn, THe 2aTpylHe=
HO oGpasopaline KATHMOHHHX IIap.

AHAMOTHYHIE PesyJLTATH 1OJyYeHH M B pacorax 8437 3,88/,
aBToOpH KOTOPHX coofmanT, WTO N30JMpPOBAHHHE KATWUOHW Mejxl B Cthl
[IeOJIATE Jlawe IPU CPeJUuX CTeneHsx 3aveieHns COCTARISOT HoANANT=
TRIABHYI0 WBC?B oT oduero xoautecTra Mend. HOJABUMHCTRO (}A?+ cye-~
CTByeT B SI MO3ULMAX B BUJIE TOHHHX IAp.

Ymenpliene MHTerpatniol nirercunroct Al-curnana Jimsa oGpa-
GOTAHHOT'O ITPH 400-500°C CLLNQy ¢ MaJIoN CTeleHbl ofmeHa llaraH-
cnuﬁlc coTpymHuRaMi /24539., 2,40/ odwrcHnm vurparuet uouoqﬁyeﬂﬂ
B SII No3ULMMA, & Tarxe M¥ HACTUUHHM BOCCTaHOBJIEHMEM o Cu y TAK
vak Ipd MaJHX CTemeHsx odiena MAJOBEpPOATHO oOparopaHie XATHOHANX
nape

llo vitewmo pAya apropon /2.41., 2.42/ B 3arucHUMOCTH OT YCJIO=
Bl IpoReeHUA MOHHOTO ofMenia 1 MpAPOJH 3amMelianiero KaTnowa, Ie-
PeXOnHNII MeTalI BXOIUT B peuldTiy neosuTa Kak B BUjJe KATHONA, Tﬁn
J B BUE TWIPOOKUCH — B IpOIECCe MOHHOTO OGMeHA ITPOMCXOMUT rnﬁyoé
JU3 MOHOOOMeHHoM coun /rorya pli=5 / ¥ nepexoiHNil veramsi BXOJAT B

CTPYRTYPY LEOJUTa B BALE THIpOOINcH. IIpM HETUIPATALNYM THIPOOKHCH
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pasnaraeTcs ¥ MPOMCXOIMT obpasopaime JmGo OKMCHOR daszw Meramia, Jil-
60 KJACTEPOB € y4acTHeM BHEKADKACHOTO Kncicpoma. Hampmep, B momy-
YeHHHUX B TaKUX YCJHORMAX JeTHipaTuporn iy odpasnax Ni ~fopm uaz-
OHTOYHMII HAKEJND OOJanAaeT CroiicTnAMUA NLU /2.41/. Bonpmas wacTsp He-
CTeXHuoVeTpPUUHOT'O Iepexosroro verama / NL nm Cu / pacimonovena
B OOJIbUOI ITOJOCTH, noéTomy KATANNTUYECKY0 AXTUBHOCTH IIEOJVTOB OIl=
penesigeT NPUCYTCTBNE B er'o peliéTre W3GHTOUHOI'0 KOJMYECTBA NMEPeXOji=
HHX MeTaJLIOB.

[Ipn msyu@unu VMenbCoNepRAlMY NeoauToB MeronoMm DI BHACHUIOCH,
/2.42/, 4TO MOHH MeIM JIOKAJMZORAHN B CTPYKTYPE LEOJIMTA B GOTHINT
IIOJIOCTAX B BUJLE KJIACTEPOD 1JIN B N30JAMPORAHIIOM COCTOANNN B :SI "
:;II nosuuuax. OOpasopalie XiACTEpPOR 3aBUCHT OT COLEPWAHNA Memi P
HeoJuTe M TemMneparypH JerujiparTaumil, uro yraswraer Ha HeoOXonImMocTh
y7acTuss OCTATOUHHX MOJIEKYJ BOJH B olpasoraunm (11 - (] -
kracTepon. Jlernmparamusa upn revieparype rime 450°C mpuromnr x
YVEHBIIEHI0 COJIepXAHNA OCTATOUHNHY MOJeKYN BOJH, RCJIENCTRUE Hero
yveHsliaeTca u ofmMeHHoe BaauvojeiicTrie nﬂéz:r,nv monon nhflnn.

CymecTBoBaune HJaacrepon Tnia ulle - () - OTVMeuAeTCH Tar-
me B padorax /2.47., R.40-2.47/. 1Tlo mHennn neegeonaTenell, warani-
TH'eCKUe M auCOoLCIMOHHNIE CROICTRA TAKNX KATMOHHWX map JON™HI Desro
OTJIMYATECA OT COOTEEICTBYNIMY CROHCTB U30JIMPORAHHNX KATUOHOR. Kpo-
me Toro, amTop /3.I/ cwuraer, Wro He UCKANYEHO ofpAzOBANNE Gosee
CJORHHX accoumaToB B CTpyKType 1leosnra, I'Ne HecroNbk0 KATHOHOB o=
PEXOJIHHX MEeTa/JIOB CBA3AHN Mewjiy co60il BHeKapKACHHNY KUCIODOTHHMN
MocTnRanvy /3.1/.

[lo MHeHU0 HEKOTOPHX aBTopoB /2.48/ mpm BRemeHMM KATIOHOB, 06—
Jaiaonux arienTopHEVMi CRoiicTRAMI, K BHEPTUN BJIERTPOCTATHTECKOIO
B3AJMMOJIEMCTBIA KATWOH~LIOJNIT If NOARJAETCH KOBAJNCHTHAS COCTARJSTNIAST,

TIOATOMY aKLenTOpHHe KaTWOHHN 10 CpaBHe' M0 ¢ KaTuoHavi OCHOBRHOT'O XA=
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paxTepa JOJNKHH 3aHUMATH CYIeCTBEHHQ OTJanvanmmecs nojomennd, C yw-
eHBIIeHNEeM OCHOBHHX CHOUCTR KATUOHOB BO3pACTAET MX TeHIeHMA K 00—
pas’oBAHND KOBAJEHTHON CBABYN C KHMCHOPONOM Kapracd, YTO NPABOIAT X
YVEHBUIEHN0 er'0 KOOLITHAIIOHHOTO ¥neJa. ITUM o6bACHAeTes TOT dakr,
YTO AKIUENTOPHHe KATUOHH /T.e. NMeniue TeHIeHIMi K 0fpA30BAaHUD KO-
PAJICHTHHX CBA3eil/ Joramn3yinrTes 1ij C/IOUTHTEeNIBHO B S]I nosuimax, a
KaTMOHH OCHOBHOI'O Xapawrepa - B SI .

[la ocHOBaIMN PACCMOTPEHIHX JATEPATYpPHH” IATHHX MOMHO CHEeJATh
BUBOJ, YTO B I'MJpaTUpOBaHIINK Leoaurax Tuia Y KATHOHH IEepexXoiHHY
MEeTAJJIOB HAXOIATCS B BHIE NHCJOKAJM30BAHIHEX I'eKCAaKBAKOMILICKCOR.
IIpn vacTUuHoli Jeruuparanyin ¢ yjlareHuenr OCHORHON MACCH BOJH IpONC—
XoIT raspyiieie TercaaknaroNIercoB KaTHOHOB 1 JIOKANIBAIST HOHOR
B SI . SH u S]I MOBUINAX TETPARIPUTECKOH KoopamHAaLy, THe OHN
cBABRaHH C 3-MA aTomawi Iriciopojia, 8 poab 4-ro JAuraxua urpaer oc-
TATOYHAS MoJeKyJia BOJH, e (parVeHTH / OH™, 0'2' u T ./ W mMone-
ryJa a)/CcopGupoBaHHoro peilecTra. IloaToMy, B 9aCTUUHO MEIVIPATHHO=
BAYHHX IleoJuTax Tnia Y KATHOHH IPEeUCTARJANT COOOil LeHTpH aj-
copOuny s pearvpyoumx mosexyu. Ilpu TemnepaTypax puie 450°C mpo-
HCXOIAT IOJHAA Jersjparaiys [HeoJuTOB M MATpalua KaTHoOHOB B eTro
CTpPYyKType, B B3HAMITEJNLHOH Mepe oCGyCJOoRIenHas Nprponoil xaTnoHas B
MaACT (0CTH, MOHH HWKCJS MUTpUPYOT B OCHOBHOM B SI , DIle ocynecT-
BJISIETCA BHCUIAS, o:cfrnnl,r_u nyeeras rcool.',rumalmn 110 KUCJIOpOJy, HACThH
#e JiOKaJM3YyeTCs B SI ’ |S]I " SI[ noRuIusAX; Gonpuag vacTh Wo-
OB KofaspTa 3aHnvaer SI ' NOBNIMN, XOTA He Mewiovena ero Jorasri-
3alng B MEC'I;EIX S]I n S]I 3 VIOHH MeIi paclojaraircs B OCHOR!IOM
B SI " SI MO3ULIAAK, T.€. B OLJNYNE OT KATUOHOB IEJOUHHX Ne-
TAJVIOB KATUOHH 1€} eXOUiIHY MCTAMIOBR He 0oGIajanT creld niecium
CPOJICTBOM K vecrar ¢ Buciel] OMPARNPUUECKOoit RoOpIMHAIINT 11 mAwe [PU

MaJHX CTelleHsXx ofmMeHa MOIyT 3alnMaTh vecra ¢ dosee HURKUNM €00} "



- 29 =
HAITMOHHEM YNCJIOM.

B HEKOTOpPHX CayuasxX IpovcXoinT o0pasoBaHue KATHOHHWX map W
YaCTMYHOE BOCCTAHORJIEHAE 1MONOD NepeXoRHHX MeTaﬂﬂOB;-Hach necaeno=-
paTeseil cuuraeT, UTO IPN BHCORMX CTeleHAX oOMeHA BO3MORHO 00pazo-
paAHMe RATUOHHWX Nap, B KOTOpHX KATHOHH CBABWRANTCA MOCPENCTBOM He-
UEOJUTHOT'O KACIOPOLA. '

CpPABHATENBHO MAJO NayTevuo pacupejiesienue KATHOHOB B CHHTETH-
YyeCKMX Lieonrax Ipyrinx TUIIOR.

IIlpn uayveHnu i [IeOJNNTOB BHACHWJIOCH, YTO B eI'0 CTpywrype ka-
THOHH B OCHOBHOM JgoraJsmaorainn n A,B,C 7 ]I mosumusax /prc.1.1.2./.

A -= 2TO NO3UIUAN BHYTPH IROIHHX G=TH UJEHITHX KOJeI[ /2 mMecTa Ha dJje-
veurapnyn sueiiky/. Taxme yra xarnona Joiammayerca B B mosmpm -

- BHyTpH ﬁi ~STUeiiKRy ; MemiLy CoCeHIMA fé.—aweﬁaamn /reera G/ Jio-
Kami3yerea TpU KaTmoia, a Ha creHrax CoJNBIMX KAHAJOR /vecra JI/
PO3MOXHA Joramiaaims 6-ri xaruonon /2.49/. Mecra A,B u C pacnoso-
®eHH BHE IDJIABHHX KAHAJOR I IJIOTHO OKPYyMeHH aroManvi KUCIojoia pe-
mWeTKM, a pacnosoxeHHHe B J| IO3ULAAX HATHOHW [~ 353/ noraimaynres

B CAVHX WMPOKNKX YACTAX KAIAJON U HOATOMY TOJNBKO OHM MOTYT MpHHU~
vMaTh yuacTue B MOHHOM odierne 1 ancopOIMOHHNY ITj oneccax /8.49/.

CeoGonioe NpoCTPaHCTRO IVIABHHX KAHAJIOB O  IEoJNTa 3aronie=
HO MoJieryJaru BojH. Ilpn pernjparamiu RaTHOHN MAJNX pasMepoB H3
vecer JI cvemanTes B MecTa Gojsee pucoroit euvmerpui I, worTopwe pac-
fmosiorenn Memyy cocemmmvi ocramn A /I.I/.

llarpueBHe KATIOHH 3(? 1eoJTa Jerko oOVMeHUMBAnTCs Ha eJoT-
HOBeMesBHHe KATHOHH M HA ¥ATHONH NepexofiHNX MeTamion /2.50.,2.51/.
[{o BHACHNIOCH, YTO €CAN HATPUERHe MOHW IOJHOCTHI OOMeHuRanTes, To
[[0JHOe YIaieHne MOHOB KAJIA HEeBO3NMOKHO Nawe NpH XWCJIOTHOI ofpa-
gorre. BUIMMO, MOHH KAJMNS JOKAJMBORAHH B HEJNIOCTYIHWX M9 pearinpy-

M Mosekrys mMectax /2.20/.
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B peuwdTre IMIpaTHpOnanioro MOPHEeHUTA JIOKAJM30BaHO 8 RATHO-
HOB, M3 HUX 4 PACHOJOREHHW B y3KWX, B-uIEHHHX KaHajax M HeJXOCTYITHH
T MOJIEKYX pearenTa. IiA yCTAHORJEHNS MECTa JORAIN3alNu OCTANb—
HHX 4-X KATHOHOB B LIEOJUTC DTOTO THNA ABTOPH padorH /2.52/ maywm-
Ji COpOLMOHHNE CBolicTBA hkl—NOpneHuTa. MOJTyUe THOr'O IpU peraTno=-
HUPOBAHMM JeKaTMOHMpORAHHOT'0 ofpasia. Ha ocHope SKCHepuMeHTANEb=
HHX JAHHHX VM yCTaHORJIEHO, UTO B COMBIUX KAHANAX MMEETCH OJIH MOH
HATPUSA, & OCTAILHWE 3 MOHA PACIONATAKNTCA B YCTHAX HAMll, 0CpPA30BAN=
HHX 8-~4JIeHHHMM KOJIBLIAVH.

[Ipn BRENEHMM KATHOHOB IepPeXONHHX MEeTAJJIOB B CTDPYKTYpY mdp—
JIeHUTA DTH KATHOHH 3amyvant ciaeiynme mosumn /pnc.I1.I.B3//2.53/:

I.- B leHTpe MCKAREHHOI'0 8-~WIeHHOI'O KOJNBlIA, CGIOKMpynIero ma-
JHE KaHaJH; KOOPJAMHWPOBAH € leCTHI0 ATOMAMA KUCJOPOJA MOUTH B A=
HapHoft KOOpIMHALIM: YETHpPe arora KUCJOpONA Ha paccTomHnu 2,83 g
M JIBa aroma Ha paccroannu 2,54 R.

III - B "aomouxe", oGpasyomeil cTeHKM MAJNHX KAHAJIOB, B IJIOC—
KOCTH MCKameHHOT'0 KBAIpATa; PACCTOAHMA JOo OCmmrailmdx aTroMop KACIO-
pora pamHH 2,803 2,88; 2,59; 2,06 R. '

IV « B IUIOCKOCTH O-wjieHHOI'O KOJbLA, o6pasynuero BXOL B MA=-
JHe ¢ ojHocTopoHHell xoopmmaimeil 1 paccrosHneM xo mByxX Cimraiinmx
aToMOB KMcJopoza 2,88 K.

YI - na crenwe Goaplioro ranaga Ha paccrosHmn 2,61 R OT Ye-
THpPEX MOHOB KMCJOPOJia, 00pasynnux KBALPAT.

B pesysbrare M3yveHuT IpOIECCOB MOHHOT'O o6MeHAa Ouio ycra-
HOBJIEHO, YTO HATPMEBIe MOHH DPUOHUTA JEI'K0 3aMelanTCA XaTnoHavi
IPYyTMX MEeTaLIoB Ipu ofpadoTie LeoJMTa pacTBopamMi COOTBETCTRYMIMX
coueit /2.5I., 2.64/, odmen me MOMOR KAMMA CUNBHO 3aTpymiel, JTo
BH3BAHO TEM, YTO MOHH KaJUf pPACIOJOMEHH B HENOCTYIHHX IJIA pearn-

PYyWILMX MOJEKYJ MecTax LeoJiTHOll CTPYKRTYPH M IIOBTOMY OHM HEe y4ac-
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TBYOT B MOHHOM oOMeHe. VOHN KaJMA pACIOJOREHH BHYTPH EE - AYeeK.
Kpove 9TMX MO3WUIMA, KATHOHH MOTYT JIOKAJN30BATHCA B O=uJeHHHX OJb
nax /2 xarmona/, B JBOUHHX 6-TIEHHHX KOJBLIAX /2 xarnona/ u G=wieH-
HEX KOJBLAax jE - gueex /6 warnouon/ /I.1/.

Kax moxasHpaeT paccmoTpenne JUTepaTypHHX NAHHHX, NOJyueH’He
PABIMYHNMA (QM3NYECKMMA MeTONaVil SKCIepMMeHTANbHHe pesyapTaTH nay-
Yenusa MUTPALyM KaTHMOHOB MEepeXONHHX METaLIoB B CTPYKType LEOJ/MTOB
CYU|eCTBEHHO OTJMYANTCA JPyI' OT Jpyra # He falT HOCTATOYHO TOYHOI'O
MpefCTaBJIeHNA O PACCEeJeHN KATHONOB B 1eosnTHOif maTpuue. I'e3ysb-
TATH, NOJYyYeHHHe NPy aJcopCIMOHHNX M KATAIUTHYECKAX NCCIeNOBAHNAX
TaKKe HemOCTATOYHO BEPHO OTpakanT MCTUHHOE pacmpeleseHne KaTHoHoB,
TaK KAk Npy afcoplLny MoJeiys pearnpyoinux BeuiecTB BO3NOTHA MAIpA-
M KATMOHOB M3 OJHAX MO3MIMK B JpyTHe IOJ BIUAHNEM BTUX MOJEKYJl.
[loaToMy ®TOT Bompo¢ Tpedyer nanbHeiliiero, G6ojee TOYHOro, NETANHHO-

I'0 HCCJelOBaHUA.
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1.3. JaMeiele BAJEHTHOTO COCTOAHMA HAXONANWMXCA B HEOMT=
Holl CTPYKType KATMOHOB IePeXOINX METaJIoB IOk BJINAHNEM OKRMCJH~

TeJbHO~BOCCTAHOBUTJIbHHX [IpoiecCcoB

KaTnoHH NepexojHHX MeTasioB, HAXOIAIWMEcH B cTpyKTYype Leosn-
ra, OGJANANT CINOCOGHOCTBI K MAMEHEHHO PAJIEHTHOT'O COCTOAHNA PN
ORVCIIITEeIBHO~BOCCTAIOBUTeJIBHHK odpadoTkax. Jaero KaTHOHH BOCCTA=
{OBJIMBAOTCA O METALMYECKOT0 COCTOAHAM 1 o6pasyinr HA MOREPXHOCTN
HeoJnTa MeTaumyecKyn (asy. B HEeKoTOpHX cnyqaﬁx MPOMCXOINT X
waCTAYHOE BOCCTAHOBJIENNe ¥ HAOGOPOT, B pesnyTaTe ORVCJIEHAA KA~
THOHH IePeXOJHHX MEeTaJioB MOTyT nepexouTs B GoJiee BHCOKO® BAJEH=
THOE COCTOAHNE. '

JlaveHenne BAJIEHTHOI'0 COCTOSHNA KATWOHOB. 1O BJNAHIIEM ORNC—
ST e MBHO~BOCCTAHOBITEJNBHRX TPOLECCOB M3YHeHO MHOTHMU HCCIeNoBA=
renavi, lopoit MameHeHue BATCHTHOI'O coCTOAHNA BH3HRAET JIG0 yMelb-
menue JuOo yBeJmuenne }ATaJINTNYECKO) ANTHBHOCTH LEONHTOR.

MaveHe!ine sapana KaTvoHa TON BINAHUEM paBJMUHHY BOCCTAHO=
puresell uayueno B /R.254, 2450 = R 59/ Ha NpUMepe HUKeaLCcoJepta-
X LIeoJTOB, IJie IoKrasaio, 4To BHCOrOTEMIepaTypHas o6patorra HB'
(O m Apyr¥M# BOCCTAHORNTEJLINI IPUBOIAT K BOCCTAHORIENAD nouon
HUKeJNA 0 MeTaLINYeCcKoro HUIKeId 1 npaspHelimei murpa NL Ha
MOBEPXHOCTH KPUCTALINTA TEOINTH.

BrnepBHe BoccTAHOBJEINNE 1tATHOHOB HUKEJA B NLN&\J 0 OJ-
HOBAJIGHTHOT'O CGOCTOMHNS IIyTEM o6paGoTEA HApAMU HATPIA GHII0 ocvme-
CTRJIEHO aBTOopamn /2.25/. B nanpueiliiem BHICHAIOCH, YTO IJL 00~
pagyeTc Npy ancopouui oriuch asora /2.61/ nm HMaKoTeNTIepATYPHOI
o6padoTke B Ccpele H2 nm EO /2.59/. Vivm ®e 1OKAzaHo, WTO IPH
HU3KUX TeniepaTypax PJL ~ JIOIfH BECHMA CTAGWJIBHH B peucrie

HeoJsmTa, NpU BHCOKAX Xe Tevneparypax /~ 600°C/ omm cranHoBATCA
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X .0
[OJBWRHHNY ¥ NL nepexojut J16o B NL2+ Jn6o B N‘- /2.59/

B padote /2.60/ BHCKA3AHO NpEJNOIORESHHAE, yTO MN3OJNPOBAHHHE
JNOHH He BCTYNawT BO paauvoneiicTENe ¢ MOJEKyJaMA BOCCTAHORMTEJH
/B 9aCTHOCTH C0/. CrpyrTypH, conepraiue BaanMOﬂeﬂchvmmme ¢ CO
KATHOHH HMKeJA, OTHOCATCA K MOCTUYHHM CTPYRTYypaMm r‘t ¢
TUna, MOATOMYy B peaKiun OKNCACHNA CO B cuyuae ILieosnra ‘aTH
CTPYKTYDH IPEnCTaB/IAnT codoll KATATNTNYECK! AKTWBHHE yUACTIN. An-
TOpH /2. 60/ cuuranr, ¥To Handonsee BEPOATHHM ABJAGTCH yuacTne
KNCJIOPOLA LT ¢ peawun orncaenns CO.

B pesyxpTare u3yIeHnd [onejieHns MeIbCoepralmx neo/nToB B
ORMCJINT 8JIEHO~BOCCTAHOBIT CJBEHHX mporieccax BHACHWIOCh, YTO ION
PUMASTHMEM BOCCTAHOBATEJeid Hpi BHCOKIX reviepaTypax IponcxomnT
BOCCTAHORIEHNE WOHOB MeIu, IPUueM IoN pmAnnem Ho odpasyeTcH n
MeTaJMYeCKas Melb, & Ipi POCCTAHOBICHNN CO0 oGpasyorcsa MOHH i
/2.62/. NloHn MeJn CpaBHUTENHHO JIETKO BOCCTAHORBJIUBANTCA IO
B Cu,NQy [eoJMTax B IPUCYTCTBIN NH3 Y it 110°9G//2.67-
~ 2.67/. Kax u3BECTHO, YACTH VOHOB MEIM zaHumaeT B CTPYETYpPe
Te0NMTa HeNOCTYNHHe LA pearnpyoimx MOJIEKYJI MecTa T « Caemo=-
paTeJhpHO, 9TA YACTh MOHOB HE paanmoneitcrnyer ¢ CO, T.e. HE BOC=
CTAHOBINBAETCH. IIOCKOJBKY ItOOPNMHNPYOIA CcrnocoGHOCTE avmnara
Havioro BHme, uyem CO, B IpnCyTCTBAN HeGoJBINX KOJMUYecTn aviiara
poTeKaeT cmemeume nonon Ve nq B GoJspuyie IOJOCTH /e 06~
pasoBaiyeM qu{3)4. xomiiexca/, THE W IMPOMCXOJAT HX
paanvozeitcTere ¢ CO. _

B /2.68/ WayueHa KNHETUIA BOCCTAHOBNEHAT MOHOR Memn #u I110-
xazaHo, YTO IpUCYTCTBUE rﬂﬂnx KOJIMYECTB BOAH clloco6cTByeT BoccTa=
HOBJICHNIO (1L2+ Jio [lL . JTO %ggenne aBTOPH O0OBACHANT CJe=
IyounyM oCpasoMm: JUIH oGpaz3onaHu (;A' B MOJHOCTHI JeTniIpaTvpo-

BaHHHX IeoJnTax IJif CoXpalenna BJIBKTPOHBﬁTpaJIBHOOTH Heo N XoIM0
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