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toayrvy frodrdf AvisArRf1 [ ¢ 1 [ Jur s
gl R[I?21 JBUR s ¢ IMesxWwnxay (Mj=FeCo,Ni)

R.R. Ylzjp. d. 8 souQdtj.os tsdzts su® diff A dzdz O
INJHjteOdz! detsy cEtsfMzH Otefmise j dzdesy BE HY jIsdetsy Byt yHJ d
fesBdgPls) td Odztso jHjdedw dd5. ¢. 1. [ jyOdso0 [ sMMd2MSs?2 OF
25y dz? AjHjEOd dF 2 v daE® Bzhdlsj BMMf®smisse

* ichuev@ism.ac.ru

] nd M I(BeBENI)-W-C z s O dzts izl gefgls o so Odzd Istets?2 dz" n
MessxWioxCs+y,f sdz ydoh dr dzOL 9 Odzed]y SCOfH O WOLXIE 1 dWtC
fsCOL Odzd fyls tc in B = OQ@ slsdEhdEHMOc sdz0dz! dats 2 fn d dzc
ftesmistc OdzMmis o j dzdMis/thmc clstafify] flstsRdzdzd y j M < 521 Msklwtc j & j ISC
(Bbttts? Istdefs dbds'ddgd MG dFC 6 QL e LMY digdd ( 6 Of 5z
Ol s BOdizd Mmfiap)isH O (

0
0
12k

tdi) e Sydy StodflsOddzd Y jUiESLE 2 ofplsstatz © lskzjtdr i) CReOydfCat

v tcOo dzj dzd J Mistelz ¢ lsit) n MpQ@dade'lsni dz' Mlsealzjls
sBi jdg] 1 dzj Bj delsOtedZyg206 W uwWPIBHAi4bazj@ iyl lsdjlsdl
fMdzsy dzr = S NBeexdVaokCs-g GHJ MJ =aFGetg GXols Nd dzO M JtesC OW
Cs@ce J dedetsmisd Mtstslse j Isise j dgdats, teOL dzd ydw )
dlstczCIskztcdz j d mMmdzj H tsbe@iges¥Csss fHtE J H Calii1e20b? [5]
ModHjlsjd Miselzrls 5 Istsd, j dafsits, d3jdis OrglisisueCifisie@ skz dgic
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MtcOo dzjRRJ s 5y j o { dzj Bj dzels Otedes2  w W3[5 d >k%Mjided. widie ©
[ OdzdzOW Isj dzH j dzydv B W fdzw dzOM*! ©OL dzr d3 -~ OwOSC s t6
o CtdMmMbsOdzdzOs COffO W OL FosdNoaCsds, OB W s jHiec
tcOL 2 sSteW HBYJ dz o fsrdydwa 2a d 6h, O Obtd
L O dzj dzdet€WCsso 2 Mlls Odzts o dzj dzO© dzd h ¢ yofmilsd ydzOw L Of
fesrdadpd © ¢Ysidydd 2a d 6h § WhiBhdd: s ©) EHa
LOBIH ] Otz WoRjc@Liikddglz Olstsiscdd Fe fHtodotsHdIs
1 dzj d3j dzls O te dzts 2 wygd2¢d. bydlsr 9 OwW iy B)ts ) jd3ij ds O dedz’
fdtedtsHdud MSds2d A ddrisly Oeozd dutg @ LdSid ,  d3tsy dats B dzfts |
OzOdzseade o dn € tote ndedddizdzd | 4 fizE S dzli) © 3 dzts dzOB dz |
COyj Miso j dadzts § teOL dzd yd 4 9 nOLOCIjtj MlsOIsdmisd
ftcj HMisOo dzv j IsMmw dozlsj tej Mdz" &3 dMmMMmdzj His9 OIs! dzO B d
Bj IstsH Od3( .

soO0OdkstsetsnddBd U MEdd twWOMYJIs’ §z@ ts o tisfy df st Andzd
OHHg WGt fBHARBHO HdzY fftojHMsOadzj dagdWw € tod fls O dzdzc
tcOL 2§ sStew H sy dzdzr o3d ff di=ole fofuyi dinvCagif. frplstaaiArfldstlz tc O ¢
ftcd HiNlsOo dzv dzOM! GO CEC tndztifpeaith@slel)d Med\“oCs @), MesWoCs
(3) andMesWsCs (4)f) L OfyJ dzj dedets s’ 8 tOL 2 sSteW HEsYJ dede’ = § &
0. 1 SCd&zOH COYHB2 dL SR tdz dzs tsff toj 0§ dzw dzipw  dzO
fts L OMmjdzj dedesfils d el dzfdsXe W i ts fig 1 Qebiptizg & @iz L dzOyJ
LdelsOdz! §dd € ®eB@dte) dzls (

Jddr Cdd L dOujddw 1 delsOdz' § d-4 (Hifsp Pk BEsOB v
<0.02 19) Hd&W Me=Fe ftcOoddz dzs tSlstcOy Ot s 1 CMY j
fsy t©Ooder 2 9C &zOM. { Ofdglj sdgj gzls HDdzdz' j H &Y Me =
pH(AgpH( 2) >> pHHO)B B lseo j sheyg BB Z2OH O N j i3z o C dZOH E
MsOBddz d& 7 CtRftsdgjdels 1 d 2.

[BI jJdg 1 dzj d3j dzls Ote dats 2 wyj?2¢d Cted Mils Odzdzd yJ M
tcOMMmMuydlilsr 9 Odziw co¢ Mtej Hdzj oL o j " j dadets L dzOy 4 dzd :
10dd3j dz " d2 Bl j& Yu@eadism' <, 05d dgfj Jsts jinisftadale Is Iz t6 O
fsrduydd 2a LOK)"]jd dysEdd Mef,ts G Gff w3 O] @] 220
Zedzj totsH 5d3. Rdzlsj tod Mdets tslsd3d IsdIs4 , 9 yissH [ dle £ FOe),H
Bl jd&B Bj dzvjIsfw dzj issdetsis sdzdzts  dte thdaelig2) Js <3 Iz 3 ds
MstczCIsktedze" &3 HOdzgdzr &3 Hdzv Me=Co B jfifg lsvjyl3, 2 Sfls =i
9 CdzOHT MmMbtezSlskte 1 d 2 M Btsd "dd&dd tBi j BOBd H
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v OB A& Y@ O@EEEOM Y] Istso

No |[stsa3f sdia,A |c,A [V,A% |Ecil 9 |gHi!l st
1| FesW10Cs 7.823| 7.800|413.42| -402.83 -0.42
2 | FesW10Cs 7.787| 7.815|410.43| -383.46 -0.43
3 | FesWoCy 7.713| 7.793| 401.55| -392.41 -0.41
4 | FesWoCs3 7.699| 7.791| 399.96| -373.10 -0.42
1| CasW10Cs 7.822| 7.799| 413.18| -397.12 -0.41
2 | CasW10Cs 7.770| 7.821| 408.90| -377.91 -0.42
3 | CuWoCas 7.719| 7.768| 400.35| -383.17 -0.35
4 | CuWoCs 7.697| 7.779| 399.07] -363.50 -0.34
1 | NisW10C4 7.823| 7.800| 413.39| -387.86 -0.38
2 | NisW10Cs 7.775| 7.837|410.22| -368.51 -0.38
3 | NisWoCs 7.752| 7.749| 403.25| -371.19 -0.32
4 | NiaWoCs 7.719| 7.767| 400.76| -351.16 -0.29

aci fOBOM] Star 1 dzj 03) MasnE g 1Wazij) B OHls Brp desid) o€ W3 2 O dizj d3j dzls Ot
Wy 28l dZsOd § v 6B el tsdpOdds ™ .

[ Odzdzr | tOMyjlstse JtcOQoaddz dets tsSlstcOy O¢ Is dzj s dat
Fe, Co.,zddd9) .(tgdffndzd 3 Jj dMfsdzr L s Ols! HOdzdzr j [ 6]
Btsdz hj, Yyjd Hdzw Me = Co. vsOCdy X4 toj L zdz' Is(
MlstczSCskztcl 3 MdzBj & jscaPdzdyddzodzd L Ofi dzj dzdzts Ml
L dzOuj dzd § sBcad] BQ A distdf )

> e nm
w NP

420+

v 4
—e— Xray

< X-ray [6]
—»— Vcalc

o Vcalc [6]

418
4164
414
412
410
408

406

404

Cell Volume, Angstrorh

402

a0y A

3984

Fe Co Ni
Me atom

tdB) OQadmddissMmis! B jJ BO 1 dzy @GjMEsxOMeooz&d W yj 26 d
9 tc FerCp, Ni
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[ dzv  Melf szl j dzr tOL dzd ydz' §| MbstekzClskzteds § H Odzdz
wyd2¢ed 4mMB7[[63] J sdzzyj ddz § OQfM9jOsds jdzOH sdsdz’ jy lst
sBtcOL soW@ad'd tktod dzd 308 Is EZyOmlsdj dzOdetsdzjj MlsOB
ROtOCIjtc MkOlsdmistyj iptetNW@ Ok [ R & tc O dZOGM-E)] yJj dz Kk
[4].

yiss COMOJIsw fls NS Wdas@idif],n 31O dzelz0 Bzde@®,  fipls to Iz
slsdzdydy B©ls HOdzdzr 7 [ 2], WwWodzwjlsfyw fMkd jteftsL dyc
MlsOB d dz' dz2O, yjd3 2. 1 H O dzoztizdzdz @ dztf jy OgzO MikP H tzg 8 JSt
SBteOL 59 Odzd W rfipsvp-INVdLG)de] 2. + ss H dzd Is§ dzt dzOW gL slsJ
9T HjtY S Mo BOMYlsSEHO € OC BKBOL 59 OddthgiWeeats d fls O dz
ftesdmMrtsHdds ftod MOBSLOftsmisteOdw e h j B o MsC
Bddzzls. [ ujodHdes, yYlsts o 0Oy dezt totsdzC dJalzj I gLt
WOCtsts.

razv  syjdtd CqJditstd@] s steE&EMfwo® | i Hdz0c 0]
CdzOMmlsjtedelz® BsSHjdzr [7]. uUBGEHO ftod A dOYHjddd
CtedMlsOdzdzdL Oydd ®Bsckls EkyoOmlsetes Ol: dzj bktd ¢t
¢ tiyfls © dzdzd U ME 56 sz gy ts J figlad v H | (Istg fidip g g Iz julds s & s
CedMlsOdzdzO dBsekls bEy@MmiBpice. OlsrR L S dapPldnjstg @ls z tNi [ 8]
Btsdzj j fMlsOBddz dzr d3d W a drwdsjlsipphats  ClBXi@sj to @ teddNfitf O (
ftojHsftoj Hj dzv j I dedpticjj d BB e Piis® Odedj] MlstezClskzter 3
fisd Hddzaj ded2 [ 6] , MO d tHOE Azf IMPOPUSIH S U J dedzs s Olsts ¢
fstdyddkz &8k (tedf

tdB.ubtesdls gelzezdl § Ctod MisOdzozd yj MEBR2T Mistelz S ISz te
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[dzv Obsd®O C o §sLdydd 2 MdjHE jfsj tssreD,ls gds -
fls Gl b NiassWoesCa f e zlsMlsokjls Ho O tOL dzd ydz = Olsts kO
(6g) d Istfdotimdgdsdday MC 52 ( 2 Is 5%t St H d 820 yidtes H -
CtedmlsOdddL Oydd fedmizismise ¥ Is2CH o j3 . 5O LABO MWMC %) 8
Lssd, S$O¢ Brodzd 58l dsjou] tasd ils Odkzdz@R Isdfi ¥ OL ke
CottH d dZOYALY S0 W ted Uj MS I 4s,te d O dOeVidasOls d yj S k2t
) SHEEB &ZOY MbtekzClztcdzOW OROdsedY &y jls Mo dHlsjc
C OMmisjiEse CWisstr j Wo dwe Ishes Sipdeds d 5 d2' &gty Is O ot
slstokClsktedy j] HOdzdz | ESOL™ 0 OC so df®g Isfsts L dulsdsd tEOdz
ojdzduddzi € ®OMEkCEFECd WL Eamifls s2®zdw O dy |s dzts
slsdzd yos kv s HOdd 7 Hd&Y WC fmttkzSlkzer . §lst
SCIOL Hisd Uj ME OV & SUaE@ Gz stO W o da | Is W tedfO d Blsui |
o' MBC ] MEHjBLOWPNMWSE 1 51 4.5 o dip B k<% 3.5
BOMM.28% Ewse stdls s fedhbkkfsodd Bod "¢t € 6ddy
ftodL BOd BlMYEDYYE2 C, Sk’ j EscROLZYyOMnss o
MOEBOSCIjte MsOdMisduj MS B2 ©OLE{ & tcw syl stz f k
sls sldshdlsj d ds?2 MsOsdd dshlsd Mefksos dwsh j2
ECOLT 008k dz0 Ists, ylsts HsdrrOddfe = Kes iy GiB@sEdyj 66
dz2f dqLdBjdwjlsmw, o I yj otjdW §tod LORJ"Jjddd
flsOe d &z detstipezls S BBEs 4 Gldshmdlsjd ds 1 d 2. v
5B OL o OSBEEEUGHE d H(CanMitdQ) Is bifs O L & @ to W Hsts ¢ jydbds 2
2 OW+Me) Mikh jMlso j dedets §tsdedy O lsfw. Rfidzj4 5o Odz] .
Mo dHjlsjd Mise kBl detsh js dedijts ffiphs(® eCqtds s dzj dzBCOidNi, 4 o
Cottej dzdekjls M kdj d Mg-Maf | dglsts O Off sy [ Mt
ko j dd o j Hedzd dz' 1 Fige2u2 Af CHC E246 A, Ni Ni=2.55 A).
[ dlsj OO
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rrprda i L o ftrirr T3egBGUBL LT UR
ClTuo[?2d4RrRR 1 vdJ JIRCcM JT1OIJRUARS 1V L1 H
Il {Yyrresuavl RrRC

S. 4. zSOHdUENE 22 8BS gomeEadh j dzd ¢

IAjHjBOd dis] ctkHOkMiss jdzdatsj B 5 HY j Isdits j7 digtayj s jsid j¥ diz@
{ sid DEOEY & dZOES, v, jtdsdcsdss 0O, {shmhndw

ANjHjteOd detsy cetfkzHOtfMmise jdedesy BEHY jlsdetsy bEyte yHjddd dzOl
flosB dzj &5 BOj edOdzse jHjdd™Y dd&. ¢.1. [ jteyO0dses0 {shMind2Mme

" shkad@ficp.acru

] SOyjfmbkesj ®wttdjdlsdte® BEHjdB ©OMMBOISteds Ols
3NiO+2Al Yo ¥B-  3Ni+Al20s. ltoj HY SdZOG O] d3, Yls ts 9" Hj dz
o' MsC slsj tedzd W M SNIO SHdfidptstays GtpdRio L Od B H j 2 lse 2 j k
fsdzdetsfyls! ¢ fAIstjBdvglsECdn Isj B jtcOskztcOR ot Wts
BjlsOdzdztse S jtcOBISd dzOARtSHWISMW o ftsHo dy datsdz fy
tcj O dlzels. 1twd ddzsj dzMmdo detsds 5B ¥V dydats dstRfipep dfts o s o3
Yyj dzlstetsB jydz 7 fMddz) dzOBdzt HOE Isiqw  fj f OOy d ts dadz’ |
(hzOSO) . [r fdkkzyOjd tOLHj d&j dd j Ctdzj ydzr j 1 te
Colstster o By jls ttjokzddtetse Ol W Lkt dzj &3 Md dztsoe s
Yyj dzsted W ZesdgOY bHR dzsdksecdy dhftsd tkzjlshmw - fted
CteOHd jdasdzr 7 BOjtedOdkse ddzd fttsyj hses &zOf dzOs ¢

Jlsd3jlsdds, vyt foHtsBdr j WtttcdlsOdz dzr j ftetsyyf
Efdzse dw 5, CSCGHO fwdksj SCMfjteddj dsod dsj (
LCL YU MSsets ndBduj MSsEs oL OdisHj2Misadw ) k2
C s tsdzj dzls ts o tc O f) fLdE@® O d frfijddg jHifto@®lee © 3 IstsH O A3
BsHj dzdtetso Odzd v, fdteOwf:! dO WkdHO®R] disod! d j
ndBd Ui MStsets o] otcONQwded BisH jfdDls | BEREPYPHS L OC 5
®OMmMmr , dJdfld MO d djecdd; EktOo dzjnded 2 milfplyEw
d LOSCtsdyr ~"ddduyuj Mits?2 BOCtwtsCddzgjlsdSd. 1HJM otsi
MdMisjds HdWWjtjdydod d'n ktOs dzj tef ? | de®ez@B®)'s dz' -
fls Ols* w {f dinffpeckj Hjsdz@ dzd ¥ C B dzj SMO oL ddS O h dr 1§ t
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[ O] BOIdYjMSOY &sHjd ~dBduyjmMiscecs fEjotwo
o Cdz# yOls+ L OC tsdz' MR tcOdzj dedv BOMMson ddv o Adedets dis
fpdzz yO4J , a3 BEHJ & Jintsi Hsth @EAgdOlsd t & fifiad sy i ©

Hd sy fiovydsd M & tsHlenEexp(-ERT) , Slste’ 2 ojHjls o
oL OddiEH 2 MedYE dhnsRidind,j d' dr NiOK Oidz0dys ¢ § sdzyj dzlst
NiO & Md3j M o 3 TMssiidsOoQY |, Is o3t § Ol s IsGE H™ BEH
tOMMBOtede Ols! ftodeddy j ddztsj tsHdztslsj B3 j 6OIs Iz to dzts §

0 \ 0
rNiO eI"U7Ni0 + p’(nNiOuNiO)gz _ 3/\/ rNiO .

(1)

Mo & Wt wx Mio
riIZOS éH'r]AIZOS + u(nAI203uAI203)g:W r2I203 . (2)
/7ZI203 S “t “X H nZIZOS

0

ril éunAI + “(nAIUAI)g:_ Z\Nﬁ'
m, & wx Y m,’

0

Fa @7y BWUG)B_ gy T
m, & ut o d o om,

Ny 1

3)

; 4)

Al203 _nc1 UNiO _UAI203 -

UC; nAI +nNi :nM ’ UAI = UNi = UM ’
VHIMIT EH | dz dzr 2 5B VI ESHj jtod® gl S , t5 B I 1 d3w,d§ jdR0 dzazO
¢ s to it dzj § Iz dzv to dE8ivs RESEj@zls T . ) 8] H Y 5dkZOG O IsMw

BINHE SUFdSOR] ¢JjteOB3dscd d &IiyHEZ CBRYfsdi dsOd
tOMMBOtede Oj siw  kftesh jddatsj Mstetsj dzedj  fdsj g e
HoERMCtesmisds?  dzd Mdj?2 (wonirkodss | OwS

dMmisd dedzlz 8 it Bdsoptfaiviis: dzls © Cdif sdgj dals T ftoJ Hf SdzOG
N Cmlswdd. ovydlkr oi@Yy ktcOf tzj daf 5 ZOEIOY Mtsj HE
Y stoRdokzy s cOLse’ ] fodshisd) fodzydd MdjHksh
Mo TMpizos F115 T =1 (5)
H(ncuc +’7MUM)/U>(: -W; (6)

{ sH ] dybdigszidg iz ¢ J wOBdsEd d i sOdzdzo:
M7 +U(ncuc)=_2vv;

(7)

it X
U'nM + u(nMUM) :W. (8)
ot X ’
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R Oddd fjteos] bktOodyjddj (1), COC ktOodz
&3 udMEBEdSH | 2 Mise dw:

W7o + I"l(nNiOuC) - _ _exp(- E/RT): ©)
|Jt LIX 3|(oano p( )’

1 O¢C sde’ ) tofdelf{Caipy i (10

0 eu(nN|OUN|O) H(nN|0uN|O)ﬂ

NIOS |Jt ™ u+nN|o$:' N|O/7N|og +ag‘|{/|o(ulv| - uc) (10)
- 3‘Nrr(\)nouc;

]l HOdzdegs a3 ZtcOodzj dedd EZylsj dz@ shdesode j Mddztse
ftcOoacs?2 YOfMmlsd { B Odsdej decfiydz j fd dzr CtcOo dls Oyd ts dzdz
yj destese jydr j Mddzr ) . i Mldstse s ) d di) zO® Pdedtm o L s
COL dzsMS SesMisdzs e &5 H o iy jlsdfrdzO C jj Ws@dgdeQedi df &5 k& dzt f
sBEMmdtse dzj dzdz" | BOMMstsB ] dzdetsdzs L S jtcOBJSd o 3
sBEzMmdztse dzj dedzOW OZdyYUdj B3 ctcOHdj dalsO HOo dzj dedw .
g ZO i3 , o dxjpdedjdasf fB Mlso j dzdzs?2 NiOw L WEgs ' 18 © j g iy §
COMf 0o O f Sotfbhmsd ttjOCkstd. [ dv shksod dr -
df zdz' MO o' fdMmr e O smw 5 Ists2 »j Mnj dBj.

) , Wa20s2) _
2|203(:‘ A0S L A0S L VREINPY - rAI203nAI2039 +aé|\5|203( - Ue)
& Hu X g
+W"2|203UM; 1D
o SU(”NU w) p.(/?NU )g+/7 HP_ ron g+aCAL W. - u,)
| | N
A € x A X LN mUc - Uy
- 2WrSu,,; 12
(U nGus)e
ereu( N M) H( . M)U+I7N|up_ rN|nN|g+aCM(UC_UM)
& M X
+3Wr U (13)

bydls 9O dzL MBrteOdzj dzdwv BOMMr d3B¥zizs L OF SHAdgls
MsrteOdz) ded"w Jd3fzdz? MO CjtLeOBdECd d di3j sOg@@n® dn f
Z dzdzts ) j dzdzOW OO azdp@ Hojjddglge 8 M d d3 fMd dzOd3) .

ey, 7]
rceuutc +Ue uuxc 8""70&:' rcg+agy (UM - Uc)+2r2|W(UM - Uc); (14)
el MUy 2 Hp _ 0 .
r +u, Nty —=-r,9- (Uy - u)+3r \Wi(u. - uy); 15
Mg M UXH M IJX M aCM M C N C M ( )
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Veitmdesy jdedd © ded My d B3OJ dstsfylsd ¢ i sdaj dels { 3z
s " di MSseshsvy ©OMfsmiscOdsy dzd” LokSCsor A

e stesflsd U, Mizh jMise j dzdes Bjdze "j MOStesmEd Lok
Yjidys B O igasOl s @o Ols ' ik dsdsizl 5 Yz ts O dzjSdadod d fif L@ d &
Mehlssw ddd, fjdjstjcow fosyj Mok Lfjkodss dj
fesdLosHdy B Gl MEstshksj?2) .

%Z-(/’C+I’M)g+(2f2|-3/’,(\)“)W(UM 'Uc) (16)

CbistcOo dzj dzd ] WO HEOQPIBdzdzs] HOodzj dzdj ( ddzd
CoOLdMsOYdsdzOtedetsds ftededzdy Jdedd. 1 HIM! dd3dd sy

BsCtsor j MmisjdSd tj0Ckstd d mdd , sBEkMdss dj da
gdzj HizEs M jj EtcOo daff tpf gz s dztf 1K) B @O ezgf gedzls 45),md Misj d
ylsts fsLetdvjl dMmCd® ydls! Bd hdj mdd , OCCkt

o UdMdvIs! 0Ly, M SEEh]
0=y - Ml )G+ My +1c)acy WUy - Ue) + (27 3 +3r Wy, - ue).  (17)

v fedizyddd shBsidfly e jf degedads” j ( Gz)tcOp d 17) H dzv¥
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