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WirAl, 0y ; MnCe,0; hinFesOy; [ ().
Pazmelee (K, Bagyez AL, Bolorn E. 4,
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Doz (HiFe,0,,lnFe 0, ,lighes0, 15T 50, )

Boarcob D.U., zm/wcoé B.u.

Yogou. oora. e’?sact,g. UK QLT+ =y R .,l-/.) /33‘3)
NV 208-13. . '
Gigrgparaguas yalucomonn, sepiiienri-
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{~Calorimetric determination ot the heat of reduction of;
ferrites with hydrogen. V. Heat of formation of manga-,
{nese ferrite. L. A. Reznitskil and K. G. Khomyakov, -——==="--~
(Univ. Moscow). Vestnik Moskov. Univ., Ser. I, Khim., '
15, No. 6, 24-6(1960); cf. ibid. No. 2, 28; CA S5, 8026g.—: ~— oo
The heat of formation of MnFe.Oq (I) was detd. by measure-. .
ment of the heats of soln. of Iand MnO + Fe,O; in HoSO4 +:
H;PO, at 140°. I was produced by the thermal decompn. of
1/;MnS04.2/sFeS0,.(NH().S0,.611:0 at 1100°. The -heat,
of formation of I from MnO and Fe,0; was AHugex. = —4
kcal./mole, and from eclements Az = —292 keal./,
mole. The obtained values were applied to explain the

~ loxidn.-redn. processes of Mn;O~Fe:0, mixts. used for prepn..

of I. o _A. Gottlieb
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Low-temperature specific heat anomaly in manganese ferrites.

s ——Brooks Low (Univ. of Pennsylvania, Philadelphia). J. Appl.:
J,L. (‘ 0 Phys=34;71250-1(1963). The sp. heats of a series of ferrites,
1RyYy

B akie) 4 Mn.Fe, Oy, with x + y = 3, were measured at 1.5-6°K. The
sp. heats are anomalously large in this temp. range, and the
__anomaly increases with increasing Mn concn. If the relatively. . _____
) small estd. lattice contribution is subtracted out, the resulting
i C.'vs. T curves are concave downward, suggesting a Schottky- _____
T type curve with a max. in the range 7-10°K. Assuming that a
valence transition, presumably involving Mn and Fe atoms, is.
© T "~ responsible for the sp. heat anomaly, then the sp. heat curves in-
; dicate that the temp. corresponding to the transition energy is
seseeoe— - 18-25°K . An estimate of the amt. of entropy involved indicates ™
: ! that the no. of ion pairs involved in the transition is less than /10
s the no. of MnFe,0, mols. This suggests that transitions involy-—-——"-"
: " ing Mn ions on octahedral sites alone could account for the sp.
cememismeeoo.. heat anomaly. CA e
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S X 1G4¢
Thermodynamic properties of solid solutions in the system‘b‘
Fe;0,~Mn;0,. I. V. Gordeev, Yu. D. Tret’yakov, and K. G.
Khomyakov (M. V. Lonionosov State Univ., Moscow). Zh.
INeorgan. Khim. 9(1), 164-8(1964); cf. CA 59, 3325b, 12244#k.,
' e The dissocn. of the spinel phase into the wustite phase and O was
‘f_a_. | 'H:“"-' -~-studied in the cell Fe, Feo.e;0]0.15M CaO + 0.85M ZI‘O:]'%
Mn:Fe;-;O4 in an atm. of He. The left electrode was prepd. N\

-_-.,Un?ﬂ ..o -—[rom Fe carbonyl and Fe,O;. The. electrolyte was prepd. by%

sintering 4 hrs. at 1600° in an atm. of O. Over the entire range

6‘_, e ... —0f x from O to 3 the solid soln. Mn.Fe;_ :O, exhibited quasi-binary-%
5 A characteristics expressed by the reaction 2Mn,Fe;_,0, = l )
-...:0Mn:/sFe; 230 + O,. The ‘dissocn. pressufe p, of the solid
soln. was obtained from AGo,”” = RTInp, Which is & Tinear func- °
tion of 1/T at 900-1200°; AGo,"" is the partial molar free energy-\
of O for the right electrode. The molar frec eriergy’of formation,
[ .. =BG, of thesolid soln: from Mn;O, and Fe;O, at 1000° decreased._
to a'deep min. as the mole fraction of Mn;O, increased from zero
to 0.7 and increased to zero at Nyn,0, = 1. The exptl. results___
did not confirm the existence of a brake in the region of solid
solns. at 900-1200°. The standard free energy of formation of

N y W ~MnFe:0, from the elements was expressed by AGyaFe00 = —290,-
C.H-196Y. 60.§ 004 + 75.6T cal./mole; AGgs = —267.74 keal./mole. GBJR__

‘gwgf_/‘i"‘ I"" =P - "T"”“""""""’”’ T \ i
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' Thermo- and gaivanomagnetic eft.
~ Belov, E. V. Talalacva, and “T. V. Kudryavtseva (M, V.i
Loionosev—"sState-Univs,—Moscow ) FizT—Tverd. Tela 7(4),!

ects in Mn ferrite. K. P.:

981—4(1965)(Russ). ‘Two even longitudinal effects, -thermo-}
and galvanomagnetic, were studicd on Mn ferrite single crystals.i
The thermmomagnetic effect has different behavior from thej
galvanomagnetic cffect. The former increases faster'in weak!

ficlds (displacement and- rotation processes), while the latter}

“Fincreases faster in ‘strong ficlds (in-the region of the para process). t

A. Libackyj - |




{ . Thermodynamic properties of the MnO-FeO solid solution. IV ¥ r
) 0 iT._D. Takenov, V. F. Balakirev, and G. I. Chufarov (Inst. lqe’

Jﬂu % Mot., Sverdlovsk). "Dokl."Akad. Nauk SSSR165(6), 1325-8 !

(1965)(Russ). Work was undertaken to resolve whether MnO-
FeO is an ideal soln. or shows -pos. deviations from ideality.————
The nonstoichiometry of FeOi.qs was shown by the crystal-; -
Hattice const. (4.321 == 0.003 A.). A study of the redn.
(FeOs.018)s0ln. +- 1.018H; =-Fe 4 1.018H,O gave the equil.

75,

“lconst. K = (Pm.0/Pm)"%/are0.ns (1), where p is a partial;- h\ -
pressire and a the activity. The activity of Fe was taken as| .
unity. The activity of component 7 at conen. C; in the solid} -~ -
soln. is a; = Cie®(=C* (2), where a’ is an energy parameter.| - "

~{ Combination of (1) and (2) with other data gave KX = 0.637,; .. « - ..
10.619, and 0.700 and «’ = 1.234, 1.272, and 1.387 at 900, 1000, !
‘and 1100°, resp. The activities of the components in’the solid}. *\\\
‘soln. show considerable pos. deviation from ideality. Activities] .

- Lcaled. by another method, by using the Gibbs-Duhem equation,|

‘were in good ‘agreement. The 2 sets of values for the activity
_l.are tabulated, together with the caled. values of the integral free
‘energy of mixing, the integral entropy of mixing, and the excess| "
‘integral entropy of mixing at the 3 above temps. and 11 compns.
(mole fractions) (CA 62, 15747f; 63, 9140f). - Harry Watts
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" 15 B576. TepMoaHHaAMHYECKHC CBOIiCTBa TBEPAOro pac-;
——7Bopa MnO—FeO _Takenon T.0.,Bbanakupen B.®,

Hydapos I, M. «ILoxn AH CCCP», 1965, 165, Ne 6,
—"1325—1328 - i —
Onpesesienbl aKTHBHOCTH BIOCTHTA H 3aKHCH Mapranua B
-TB. p-pe. Paccunranbl  KOHUEHTPAl. 3aBHCHMOCTI mner-’
ipanumx TePMOAHHAMIY, XAPAKTEPHCTHK —CMelleHis: cno-' =
—\Go;uxoii SHepriH, SHTpOmMH, M36bTouHolt surpom. OG- ——
NN\ cyxiaerca npipoAia 3aKICHOro TB. pacmopa !
- Pedepar_anropos ——

///+
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“T pitanb», 1965, 1, Ne 3, 405—407
3 ‘+Fe2+*Mn2++Fe3+ (1), unMelollee MECTO B KPHCTAJJIHY,

_{imemit O,, oTBeuamoulXx CTaGHJBIOMY CYLIECTBOBAHHIO!

|ungEP Pl DranFe(7O,

_ = 1965
7,0, V/-FRes

23 B491. ’l‘epuonuuammecxaﬂ OLEHKA OKHCIHTEBHOS
| BOCCTAHOBHTEJILHOTO paBHOBeCHST B (eppHTC__MapraHua.’
‘Tperbvaxosp 10, M. «HMss. AH CCCP. Heopramu. REY O —

OKHCTHTEbHO-BOCCTAHOBITENbIOE paBHOBecHe Mn3++ -

ipewcTke (eppuTa Maprauua npi Jqi000it T-pe M napu. JaB«; —---—- -

‘WImHHeNbHOIT a3k, OLeHHBAGTCSI HA OCHOBAHHI TEPMOAHHA-| -
‘\mq nannbix. Ilpn 1200° xoncranra pasHoBecust (1) pas-
'ma 24,8. PaBuopecinoe pacnpefeneHiHe Pa3sHOBAJEHTHBIX|-
ioios Mn u Fe B Q)eppm'e cooTBeTcTByeT (-se deppiuta

Pedepar astopoBi — -

0,23




AU = Nccsa, entropy of mixing, and activity coeffs. of solid solns.
‘of the type MM, IM,IO, () + ¢2 = 1). The equil. const.,

-+K, of the reaction MnFe,O¢ = MnO - 2FeO + '-Z,O-.» and the pa-
rameter « were caled. from the exptl. pO: log K = —7.9, a =

11.9. The exptl. free energy of mixing of the system Mn,Oy. —

\6p-2322-71 |

Statistical-thermodynamic aspects of spinel-type solid solu-|~
tions,. M. G. Zhurayleva, A. N. Men, and G. I. Chufarov (Met.t
“FInst., Sverdlovsk). Dokl. Akad. Nauk SSSK 163(1), 144-6;

(1965)(Russ). Equations were derived for the energy of mixing, |

Fe;0, agrees satisfactorily with the caled. data, provided that
MnFe,O; and Fe;O are taken as independent components. -
.. H.Kehiaian i

6310 i



N L L e e Sl = A S RN R ik o e N AR S S ey
+ 225436, O cBA3H MEXJy JaBjeHHEM AHCCOUHALUHH H Nna-
'PaMeTPOM KDPHCTAJJIHUECKOH pEUIETKH MHOFOKOMMOHEHTHBIX

{eppuToB Ha ocwobe ¢epputa Mapranua. TperThs-f

ixon JO. O, CakconosJ0. I, Topaees M. B, 3aii-
lo MY KaRCcKILLSI A, Topanua A M <13 AH CCCP.

i Heopraii. MaTepnasbi», 1965, 1, No 3, 408—412

| "Ha ocmopamimi TepMONHHAMIY. 1t pentrenorpaduy. nau-
HBIX clleJlaHa NOMBITKA YCTAHOBHTb KOPPEJSLHIO  MeXAy
faBJeHHeM AHCCOMHALHHE H [MapaMeTpoM peleTKH TBepABIX
p-poB MniFe;_xO4 1 moKasaHa  CnpaBefMBOCTb TaKoil
KOppeAsiHH /sl MHOTOKOMIIOHEHTHEIX (eppHTOB Ha OCHOBE

“lcheppHTa Mapramua He3aBHCHMO OT NPHPOJBI AOMOJIHHTEb-

HBIX KOMmMoucHToB. Ha6momaercst cpsi3b MEXAY AaBieHHeM
AHCcoOUHAUHH H MOCTOSIHHOIT KpHCTaJMJIHY. pelueTKH. ‘
, 'Pedepar anTopos

P . ... F



Fe304, MnFezoq, FeO, . 7¢@25
S . VI-4085
MgFe 50, (Kp) ‘QepuTH

EBorocaoBcku# B.H.,Xypasiesa k. P.,.
Men A.H., ABepoyx B.l.,.Xyxapos T'.A.

WsBectud Arxgr.Hayxw CCCP eogrand%gugwgsmaTep\
J s °

Equilibrium constants of the dissociation
reactions of ferrites.

M, CA, 1966,65,N11,16120d
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1 B522. HccaeposaHne paBHOBECHS ¢eppuToB C raso-

(]

"40, Ne 5, 1098=1101" ~ |
Mpu t-pax 777, 877, 977, 1077 u 1177° jccye1oBalo

poii ¢asoit. 11. Peppur mapranua. B_ygl_,n:,a_r\'_p_rn,_.'ul.,,I/l:,.____
3aiinen O.C., Posanos A. 1. «)K. (13, XHMHH>, 1966,

. pamnorecue qepputa MnFe; 93003 so7 1 npollyx_'ron_ero‘:

poccTanopensi Bnaoth Ao MnO B Fe ¢ napoBonopoAi-
noit emecami Ho—HO. Tloayuenibie AaiHLIC HCIOJB30-,

BaHbl JIJ1s pacueTa panuouccuux mapi. AHCCOMHaLHI CH-:

ctembt MnFe; g300, o0Cyxaenis MCXaHi3Ma BOCCTaNoB-

sennsi. Coodmemne I PYKXiy, 1965, 235492 ‘A. Tyscii

" I
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" 7 B687. HUccnenosanue papHosecus GeppHTOB C ra3oBok
¢asou H,—H0. I1l. TepmoannamuuecKHe XapaKTEPHCTHKH'
‘ peakKUHWH BOCCTaHOBJeHus (pepputa mapranua. byaraxo-

BaT. U, 3afiuen O.C, Posanos ATT. <K dus.: {

XHMHH>», 1966 40, Ne 6, 1389—1390

- Ha ocnobanuu panee H3MepeHHHIX (cM. cooOIL.
P}KXHM, 1967, 16522) n3oTepM BOCCTaHOBJECHHS nbmucnenbr
1306apHbIC MOTEHUHAJBl P-IHH  BOCCTAaHOBJIEHHS (beppma

MnFe, 030 mpu 1050, 1150, 1250 1 1350 u_1450° K
Pe(bepzn‘ aBTOpOB

.
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MaFe, 0y |8p-7780 -vir| |5E
: - Equilibrium of ferrites with a H-H,O gas phase. III. *Ther-
_modynamic characteristics of the reactions of manganese ferrite

reduction. T. I. Bulgakova, O. S. Zaitsev, and A. G. Rozanov, .

(M. V. Lomonosov_State_Umiv., Moscow). Zh. Fiz, Khim.! -

40(6), 1389-90(1966)(Russ); cf. CA 65, 6373a. Math. The’ 2
H “free energies of MnFe;.0:20; redn. were caled. at 1050, 1150, 1250, ~
1350, and 1450°K,, where x = 3,60-3,897. BNIR_| = i1

.
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B® yY5F-U 7700
; V1-4457
I‘:Lnbe204,4n36204 ( s HE)
Fischexr Ii.,
Thermodynamic calculation of ferrite
equilibria.I.Determination of the enthalpy
of formation of manganese and ziuc ferrites

H, P CA,1966,65,§7,9831¢c
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MnFe ' A~ ‘7
b & l' 20 5688.  Hccaepopaune pasHoBecHst ¢eppHTOB € raso-;

‘Boii (hazoii H,—H.0. V. K TepmoauHamiike 00pa3opanus |

MnFey,4350x 13 anementon. 3afinen O. C.. Byarako-|
AT b K BRY —RR IS -1 ORA_ A0 _iNa . _ORIR—2624.

T ocuopannn onyGaNKOBAHHBIX B NPEABIAYLIIHX co-;( ~

ofllenisiX pe3yabTaToB BLIBCACHBH B INpeienax 1050— §

. 1450° K anmefinble  yp-Husl  3aBHCHMOCTH  OT T-pHl AG°1 {
; (06p., MnFey,0:202) 11 3KcTpamnossiuiei o'npezxeneubﬂ

AG20?. Tlo xapakTepy 3aBHCHMOCTI H3MEHEHIIs :-nnpomm“ lﬁ
OT COfCpIKaHNsl KHCJAOPOAa B TB. (ase YCTaHOBJEHO na-‘"
Jiyje  CTPYKTYPHBIX ~ npeBpameniii g~ coCTaBoB| %
.MnFe, 63203863 .(1050—1250° K) ‘i MnFey,95503,857 (1250—:
:1450° K). Coobmt. 1V cm. P)KXum, 1967, 145721 E

= |

‘\.
AsTopedepar Q\
- Q

’
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‘V. Thermodynamics of the MnFe;.;0 formation from ele-
3 ~ments. O. S. Zaitsev and T. I. Bulgakova (M. V. Lomonosov!

MM/F O - 108999j Equilibrium of férrites with the H,~H,0 gas phase.! /a{/é

wJ State Univ., Moscow). Zh. Fiz. Khim. 40(10), 2623-4(1966)!
Pay % © +(Russ); cf. CA 66, 99704c. The free energy of the reaction Mn| {§ (
.+ 1.932 Fe+-(x/2)0; = MnFe,.00,0; were given for 1050-1550°K.| ¥ X{
- - - - -(CA 65, 17883a). - According to these data, the variations oft+ -] }
3 AG,° with the temp. can be expressed by 2 straight lines of the| 1
vt e — s fOrm AG,® = a + bT, at 1050-1250°K. and 1250°-1450°K. The}-..

‘coeffs. a and b represent the enthalpy and the entropy of theabove
........ reaction; they were found for values of x 3.60-3.897. The abs.| _
value AS® = —b decreases with the decrease of x and the increase!
.of the temp. The curve AS® vs. x is composed of 2 parts, which__
correspond to x = 3.897-3.86 and x <3.86; the break at 3.863—{
:3.857 is due to a structural variation of the cryst. lattice of the!
““ferrite. The exclusive existence of only one Mn spinel phase can'
.be assumed at 3.897 = x = 3.86; the suboxide phase appears at
‘x = 3.86 and coexists at x < 3.86 with the main phase. The for- -
‘mula Mn?** Fe?%g.o76.Fe¥*1.858 O3.86 was assumed for the latter and
- -~confirmed_hy x-ray patterns. . Aniela Klein
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M Q 0 58 - ) L - C L
. ’)932,. 3)“ 04 B608. TWccacioBaiinG pasloBecis (heppHTon C raso-|
—ee . . _ .__.poit ¢aszoit Ho.—H:0. VL MarneToxiuMHYSCKHIl  aHaan3 |
: MnFej 2 Ox. Byaraxopa T. H, 3aftues O. r
TR s, xn», 1966,740, "N “10,2624=—=2626 """
MarnuTHbIM aHaJdin30M YCTaHoBJCHa rpaniua CyecTnBo-;
paunst ¢eppuTa Mapranua npi 977°, orBeualoulasi CocTaBy |,
. MnFey 03203855, 11 0GlapyzKRenbl CTPYKTYpiible MpeBpauleiiiis
" pns MnFey 93203,858. Cootut. V cm. PIKXun, 1967, 205688.|
: Pesioye |

!
° 1
|




: ot Heeroncn. I 4
12 Ajue Tin, “D14B721.  Hccnenobanme papnopecusi (heppuIon € raso- - - . -
o -/LJ poit (asoit Ho—H,0. 1V. TepMORMHANHYCCKIC XAPAKTEpH-
© . CTHKM peakuu oGpasopamusi epputa mapratua. By
* .- raxosa T M., 3afines O. C. «)K. dus. xiwu», 1965,
) 40, e 8, 1938—1030
Fn k2 .. KomGuuupyst npoctsie p-unin oGpasosaunst MnO n HoO |-
jU ‘{”"'W.ua 5EMEHTOB I P-IUNIO BOCCTaHOBAeHHSI (peppHTa Mapra-|.

L

28

o una () cocrasa MnFey 9320« -paccuntan n3o6apHblit noTeH-
' A é‘ unaa (AG°) oGpasosauns MnFey 9320x 13 3/1€MCHTOB B M- }*
i . Teppage T-p 1050—1450° K uepes kaxkavie 100° 1 x=3,897—
3,60. C mnopbliuleHHeM T-pbl 4 yMeHbIUIEHHEM X 3HaueHie |-

_AG° yenbuwalorest no aGeomoTHoil Bemitunne. dag & mon;
x=3,897 cobaionaercs Janmeiinast  3aBucuMocts AG? ot

- - “remneparypel. CooGut. IIT ea. P)KXuy, 1967, 75687.
e . : C. Heinexa!;

TgGA N




e

TS a2 e et i o s e S SRR

> = . _Equilibriums of ferrites with a H-H,O gas phase. IV. ~
‘Thermodynamic characteristics of 'the reaction of manganese ; ™/
ferrite formation. T..I. Bulgakova and O. S. Zaitsev (State| &
‘Univ., Moscow). "Zk. Fiz. Khim. 40(8); 1938=9(1966)(Russ);| 1.
« " icf. CA 65, 11427¢c. The formation of Mny..20: from the ele-| ¢
-ments can be expressed by the equation Mn 4 1.932Fe +L_\Q
:(x/2)0z2 = MnFe;.:3,0;, (I) obtained by combining Mn + (1/2)0, Q\
~ = MnO, (II) (x — 1)H, + [(x — 1)/2]0; = (x — 1)H:0,!
R A (II) and MnFe1sn0: + (x — 1)H; = MnO + 1.932Fe i~
. (x — 1)H,O (IV). Then the isobaric potential of reaction (I) is' SN
e - ——AG = AG%r + AG%1r — AG%y. AGY%r at 1050, 1150, 1250, 1350,‘-—1-'
and 1450°K. were caled. from the equations AGY;, kecal. =

e

—91.98 + 17.48 X 10-T(298-1374°K.) and AG%;. kcal, ='r-9<
'—93.00 + 18.25 X 10-37(1374-1517°K.),_and AG%; at the “G
o £~

C A 1BE B ¢ | - @
[7883 €e E




same temps. for (¥ — 1) moles H,0 (3.897 = x 2 3.60) according
to the equation AG%,;, kcal. = —58,900 + 13.1 X 10-*Y for
the reaction Ha+ (1/2)0, = H,0. The values of AGy were caled .
‘by the authors earlier (Zk. Fiz. Khim. 40, 1389(1966)). The
‘isobaric potentials AG% of the formation of MnFe;.5120; from'
.the elements at 3.897 = x > 3.60 at 1050-1450°K. were?.'xeg.f
.and had abs. values that decreased with increasing temps. and|
idecreasing values of x. For MnFe;.5::01.557, the linear equa-
itions AGY, kcal. = : ;
:and AG%, kecal. = —293.21 + 81.82 X 1073T(1250-1450°K.)

i were obtained. GZJR |

= 282778 F737427X 103 T(1050-1250° .)! -t
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5B5658. TepMmomuHamuuecKuit —pacuer paBHOBECHH B
> dieppurax. 1. Onpenenchne TENaOTH oGpa3oBaHus ¢deppuTa,
mapranua u unska, Fischer Mar arete. Thermo-;

¢ dynamische Berechiiiing” von  GI&ic gewichten an Fer-

AH riten. 1. Bestimmung der Bildungsenthalpie von  Mail-|

}5 gan- und Zinkferrit. «Z. anorgan. und allgem. Chem.»,. |

- 1966, 345, Ne 3-4, 134—136 (uem.; pes. amra.) !

N B KaJopliMeTpe p-peHilsi Ompejieseibl TerI0Thl oGpaso-;
panist MnFe,O,4 1t ZnFe Oy 113 OKIIC0B, cOCTaBHBULIC npi:
298° cooTn. — 4,84+0,5 u +0,2+0,7 xxaalsoas, Otcloaa,
.pas o6pasopanust 113 3JEMEHTOB - monyueno AHzs®=
=-—993,5+1,0 xxaa/moab I(MnFe;04) it AH28°=
=—2798x11,0 xraa/yoao (ZnFex04). A Tysei:




ﬁ tﬂ, & 0 Thermodynamic calculation of ferrite equilibria. I. De- =~
‘ M termination of the enthalpy of formation of manganese and zinc|
' & ferrites, Margarette Fischer (Siemens Halske A.-G., Munich, |
—————— ’Cr;ﬁr) . Anorfgt: Allgem, C;hem.E345(3—4).Z 1}(?_4—8(1966)(269%1').1

: " The enthalpies of formation of MnFe,Qand ZnFe, )y are — ;
+7T.0 and —279.8 £ 1:0"keal./mole, resp., E;the Tollowmg;'

i“’ FQ 0 method: In one mixt. of coned. H,SO; and concd, H;PO; origi-|
{ nally at about 150°, mixts. of MnO or ZnO and Fe,0; in 1:1 mol. |

proportion were dissolved, and the heat of soln. measured, In:

\l another mixt. of these same acids at 150° the pure compds. |
A Idl MnFe;0; and ZnFe,0y were dissolved, and the heat of soln.:
measured. The difference in these heats was the enthalpy of!

1 formation. The pure ferrites were prepd. (shown by x-ray diffrac-

* tion) by milling stoichiometric mixts. of the components for several ;

hrs., heating the ground mixt. to 850°, repeating the milling, and |

heating again for several hrs, to 1300°, and cooling the product in |

wi N. Only the spinel phase was present. Thomas A. Wilson - |
=~y th€ Spinel ————————__~7omas A. Wilson |

Mno + Fe2D52 MmTe rO\L..ig\‘zf\g‘jLodw“
2v0 % T 0y« g 2uFeoyzos0 W A

. 66 ‘ .- S A Tl
il'/zf.‘li J“ﬁf*“fg\“ M’l“’ago: "92;0 :0|y; ?’.\.10”2-—57,3&0‘3

‘
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MnFE’O
(cp)

% /96‘6

’ 11 E428.  «Cxavyox» rennoemxoctH B Touke Kiopu g;cp-
puroB. Slanuesn_ C., Cj-—_-_paaq‘,l_-v\__'(__ﬁl.‘[_ p_A. «Typkm
Blaima, Akag. XaGamepbl ®p3.-TCXH.,, XHM. Be reodt.!
BIIBIMAL cep., M3p. AH TypkmCCP. Cep. ¢u3.-TexH., XHM.
1t reos. H.», 1966, Ne 2, 27—30

Ha ocnoBe. onbITHBIX fanHbIX MO H3YUCHHIO Mark. cnoucm
N0 (-1aM TEPMOAHHAMINY. Teopuil (eppoMarii. npeppare-
HHil pacc'nrraubr «cxaqxn» Tennoemkoctn AC, psana (pep

pHTOB: AC,,_O 2f3 rae 0—Touka Klopu, (29—1\03(1) "
onpeaeasiownii HaKJIOH KacaTeabHoll K KpllBOl( a(T) oTHO- -
cureanno ocu T-p npn 7'=0, Py—xoap., 3uavenne xoto-;
poro onpeaensiercst w3 3asucumocti . B (T) npu T=0!
(an p— Tepmomnnamnu. koad.). Onpeneneum 0, ao, Bo n

/%

(964
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)
!

ACp Mg—Mn-, Mg—Cu- 1 Ni-‘-—Cu-d)ep‘f)'nTou: Ycranosn-|9,12.01
<1€HO, uTO uucaenuvie suauennst ACp QeppuToB UMEIOT Ta-!

Koil ke NOpsAoK, KaK I Yy (peppoMar. CNJiapop M MeTall-jag.
aos. IIna MpFe.0, AC,=0,001128, nns MgFe,0p—
—0,000045, aas CuFe,03—0,000326 1 ans Nike,O;—!
—0,000144 xas/e-2pad. Onnako Aas1 HEKOTOPHIX TBCPALIX.
pacTBopop STHX (.epputon 3uauennss AC, 3HAUNTEABLHO BbI-

e, ueMm AJs HCXOAHBIX YHCTHIX (DEPPHTOB, TaK, HaMpHMep,:

aaa Mgy ,Mnj sFe.0 AC,=0,001397 Kax/z:epad, a-ans

Nig 5Cup sFes04 AC,=0,002485 xas/z-2pad. H. Croabkon

1232, S . ‘ BI'BHJ1



- aef1” e e
- L] 1 E421. . Ten;ionpoBoaHOCTh MOHOKPHCTAJ10B Mapra-,
L‘ LOBbIX ¢cppuﬁ“‘ﬁﬁu‘x7&mcpmypax. Suemune
Yasutaka. Thermal conductivity of manganese ferrite |
single crystals at low temperatures. «Japan. J. Appl.;»
o |

] Phys.», 1966, 5, Ne 5, 455 ‘(aura.)
/ [IpieneHsl pesyabTaThl H3MEpeHHiT TeMIONPOBOAHOCTH

MoHokpicramnos MnxFe;—.04 (x=1,10; 1,05; 4,0; 095), g
. Takke Mno,sZnosFe,04 1t FegsZngsFe,Oy B JHTEpBaNe T-ﬁ
or 4,5 a0 300° K. HanGoJbimas TensaonponoaHocTh HaiieHa
y obpasuos ¢ x=1,05. Temneparypnas 3aBHCHMOCTb OGHA-:
PYZKILBAET CAaGhIit MaKCIMYM. ¥, HHKOBOTO (eppuTa Temio-;
MPOBOAHOCTb 3IAUNTE/LHO HIIZKE, UeM y MAPraHuoBbX. . |

» 1966 - /%



duz. 1 ' - : 539.12.0}
Ballot J.-L., Becker F.

Les expressions analytiques ‘des facteurs de forme du deuton
dans les désintégrations provoquées en fonction des paramgtres
du deuton. - ' L .

C. r. Acad. sci., 1965, 260, N I8;-4714—4716.

Ananntnyeckue pbipaxkenns GopM(paxTopoB HefiTpona npH BH-
HyAIEHHOM pacnajie B (pyHKIH napaMeTpoB AeiTpona.

1

1005 ' , BI'BUJI
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" 59898p Calculation of the thermodynamic para'netei's of
condensed phases of multlcomponent systems (illustrated by
ferrites). . Oleinikoy, N. N.;_Tret’'yakov, Yu. D, (USSR).:

- Ferrity, Dakl Vses. Soveshch., 5th 1907 (Pub. 1968), 234—47{

(Russ). Edited by Sirota, N. N. Izd. ‘““Nauka i Tekhnika’’ .
Minsk, USSR. Ferrites of the general composmon (MM, ")~}
Fe;- ,04+., are investigated, where M’ and M’/ are metals Wwith —
ions of radii 0.6-1.0 A, and where variations in the quantities!
x, ¥, t, and v produce different types of disorder in the structure. —
The cnthalpy of dissoln. of O in ferrites of different compn. is!
const. at —72 == 2 kcal/g atom when v = 0, showing that thel—
O bonding energyis independent of the nature of the bivalent!
cation for the mctals Co, Ni, Fe, Mg, Mn, and Zn, which have'
rather similar ionic radii. Ch:mge in the tervalent metal, how-

‘ever, has an appreciable (-ﬂ'ect on_the value of AH, for oxygen

IR )




~

“When y > O the value of AHo is diminis hed contmuously, wlulc
when y < 0 the value of AH, is increased. From the energ of
formation of ferrites Mn_Fe._,O, it is possible o cvaluate thc'.
const. 0 "TTCIToN exchange mthe process: M3t + Fet !
Mn?t 4 I‘e3+ this has also been performed for Co and' Ni mn
stead of Mn. - Activities of the commponents are detd. and graphed:
‘for thc 1st case mentioned, and detailed calculatxonal methods set
‘out. . D. Norris
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‘

3 B611. Tcpmonlillal\'ilulecklk cpoiicTea - eppHTa Map-

‘ranua. Pomynxnu B, W, Jlaspentben B. M. «I3s.

fam, o 2850 e G

:AH CCCP." Heoprail. MaTeplabl», 1967, 3, Ne 3, 551—536

Merozon 3. . €. ¢ IpHMCHCHICM TBEPAOrOo 3JEKTPOJIITA i

“_pasncnelmoro 3JCKTPOAHOro ra3oBoro nmpocTpancTsa nsy4e-
1Bl TepMoAnHamud. cpoitcrBa MnFe,On, rite (n=3,02; 3,25,

4,02; 4,06; 4,21 1 4,30) B sueilkax Tina: Pt})MnFeZO,,l TBEP-
awit aaextpoant (ZrO,—CaO)| Bo3nyx ( O.=0,21 ara)|
Pt. OGpasust (n=4,06; 4,21 1 4,30) moJyuensl OKHCIEHIEM
nexoauoro ¢eppura MnFe,Os02 KiCIOpOMOM BO3AyXa TNpiL
onpenencHiiof T-pe ¢ MOC/ACAYIOMHM 3aKaANBAHNEeM B BOAY.
@a30BHIT COCTAB HCCJAEAOBANHBIX 3JICKTPOAOB ONpeessics
peutrenorpadiuecki. M3 uamepennbix 3uademmi 3." I C.
si9CeK _PacCUNTallbl yp-UHs TeMNepaTypHoil  3aBHCHMOCTIF

|

%7

~ 1209 —v1/
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.«apll. MOJISIpHOIl CBOGOANOIl 3HEPriH H pPaBIOBECHOro Aas-!
Jienlsi KHCJIOPOAa AJs1 MOosyueHHBIX oGpa3uos. C noMowbio
‘rpaciy. nnTerpuposanis B untepsane 1073—1373° K onpe-
‘JeJieHOo H3MeHenHe cpoGoanoit sueprin aass MnFe,O,, rae
1<n<4,30, nmo  p-um:  MnO+2Fe+ [(n—1)/2] 0=
=MnFe;,0,. B nnrepsane t-p 1100—1400°K Bbiuncrcho
‘3Menenne cBoGoaHOIT 3uepriy- npi o6pasoBanuu ¢epplita
‘Mapranua u3 oxicaon: AG® (kas) =—3890—1,2.T. Onpene-
:JIeHbl CTaHJapTHBIE TepMoAHnHaMiy. (yHKUHI 0Gpa3oBaHist
* 'deppura Mapranua n3 oxkucaoB: AHgg’=—39 xxas/sons,
AS20s°=1,2 autp. ex. n anementon: AHyg®=-—292,8 xraaf
/12026, ASyes°=—81,6 3uTp. en. Astopedepar




Mon gy ' [

- 47815t Thermodynamic properties of maganese fernte.|
V. 1. Roshchupkin and V. I. Lavrent’ev.. Izv. Akad. Nauk|
"fSSSR,’“Neb'f’gi"lllaléf:"‘s(:{r"551'—'6(1967)(Russ). To det. the:
. 'thermodynamic properties of MnFe,0,, with various O contents!
(n» = 3.02, 3.25, 4.02, 4.06, 4.21, and 4.30), the emf. of galvanic’t
cells of the type Pt|MnFe:0,|Zr0,-CaO solid soln.lair po =
0.21 atm.|Pt were measured at 1064-1373°K. From the]
data obtained, the isobaric free energy change (AG) of the re-!
‘action of formation of MnFe;O, from MnO, Fe, and O was caled.,
for values of n = 1.30-4,. in the cited temp. range. For the
reaction MnO + Fe;0; = MnFe,O4 were caled. ASxns = 1.2 eau.
and AH%s = —3.9 kcal., in agreement with the value of —4.0
keal. exptl. obtained. For the reaction Mn + 2Fe 4+ 20; =
MnFe;04, AHSs = —292.8 keal. and ASY%s = —81.6 e.u. were
obtained. . ) - A. Giacalone

—
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20 b687. Hcc.'leuonaxmc‘pziuuonccmi J}_XnFez.ossOx ¢ ra-
20Boii ¢azoii Hy—H,0. Posanos A, . 5 Jdraxo-

Marepuadner», 1967, 3, Ne il, 192—195

Hcenenosano pasuosecie ©00pa3uoB IIepeMeHHoro cocra-
Ba MnFe;,06:0« ¢ rasopoi ¢dasoit ‘Ha—H,0. M'cxomxbtei
00pasiUbl MOAyueHBl MyTeM MpoKaItBaHIs H3oMopdHoIt cye- |
cit kapGollatoB Mapranua u 2kenesa (2+). Cocras Jx ompe- |
de1sed XuM. anamsom. Onpenensinach noteps peca o6pa3-’
ROB D PABHOBECHBIX ra3oBbix oMecsX Hp—H.O mpy T-pax
817—11150° ITomyuens mnenpepbiphure “H30TEPMbl BOCCTAHOB-
fCHIIA OT COCTaBa,  OTBEYAIOWero  LUIMHHEBLHOR ¢ase

|
sa T. U, 3aftuen 0. C. <35 AH CCCD. Heopran.[}'
|

e

(¥=4,098), 1o cocrasa, COOTBETCTBYIOUEr0 _MeTaJIHYecKo- |




My . sxeaedy 1 MnO (x=1,00). Ykasausl rpaiuiiibl cooTBeT-!
crayoux ¢as.. KiCJIOpOAHBIT COCTAB LIMHHEbHON (asbl
3aBiicHT OT T-pbt: oT 817 mo 1150° m3menenie copepxKanusd ;.
KICJI0pOAa B LMIHeAbHof (pase cocTapaser ~2% or obue-
ro cozepahusi KifcjJopoia B (eppuTe, NPHUEM HMEET Me- |
©To Kax UIedMINT KHCJIOPOAA, TaK .M ero M3CHITOK. Hansa ¢
depputa MnFez,06504,008 TOMTYUEHDI 3ABICHMOCTH OTIOWIEHN :
Pu.o/pu, 11 PaBHOBECHOTrO JaBJ. KHCI0pOAA (Pos) oT @be. :
T-pol:  1g puso/pit, =5,57—4,13-10° T~ 1g po. (arat) = "
=117,34—34,80-103 71, c Amopitp_@i !

~



0 W:////eV 4 73 1967~
V‘_—'

) 11 Bi201.  Papnonecus B cicreme Fe—Mn—0, pKaioua-
wuteit.  Teepabie pactopst  (Fe, Mn) O n (Fe, Mn)304! :

Schwerdtfeger Klaus, Muan Arnulf. Equi;
Tibria in the system Fe—Mn—O involving «(F¢, Mn)O»

.and (Fe, Mn);0, solid solutions. «Trans. Metallurg. Soc.
:AIME», 1967, 239, Ne8, 1114—1119 (anra.) e

B o6aactit T-p 1000—1300° METOMOM reTcpOreHHLIX pas-
‘nosecnii ¢ CO/CO, ¢ HCnoAb3oBanHeM TepMOrpacHMerphu.

U XHM. aHanH3a cocrapa TB. (a3 OonpejelcHbl paBHOBECHbIC,
aapaeunst Oz past 8. p-pos (Fe, Mn)O n (Fe, Mn)3O4 ¢
Pa3/MHYHOI CTeNeHblo OTKJOHEHHSI OT CTCXHOMCTpPHH. Pap-
nosecuss MnO—Mn;0,  (925—1200°) u (Fe, Mn)O—(Fe, ..

Mn)30; B_o6aactit_Narn/(Nre+Nnn) >0,9 mpu 1150° mc-!

SNy A—

-
N




CJICOBAHEI METOAOM 3. M. C. C TB, SKCKTPOJITOM. PaBHOBEC-|
iste 3Havenns p(O:) TaGyaupoBanbl H HCMOJb30BaHbI nnﬁ\
BLIBOZA COOTHOIIEHHIT aKTHBHOCTb — COCTaB H3YUEHHBIX TB.
p-pos. [TosyueHnble pesyabTaThl CPABHHBAIOTCS C JIHT. J_LJm‘
o6pasopanna _MnFe,O4 #3 MnO n Fe O3 npu 1150° noay-
yeno AG=—8IJFU,0 RRa4/#04b.’ e A. l‘yseﬁ!

®
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. -X-2/ 9B706. Hexotopsie TEPMOAHHAMHHYECKHE XapakTepuc-;
o6pa3oBaHHs

THKH  peakuuit  BOCCTAHOBJAeHHs M i

— MnFeposs0x. Posanos A T., Byarakosa T. M.

¢ w3 ANAEE, 0..C. <H3s AH CCCP; Heéopraii. MaTepHabi»,!
—1968, 4, Ne 8, 1385—1386

MHY. Xapaktepe p-lHH MnFes,0650+ (x—1) Hi=MnO+
42,065 Fe4 (x—1) H:O B oGnacti 3HaueHmit X,  OTBeua-
JoWHX WhHHeabHoll (ase i 3aKHCHOT ¢ase mpu T-pax OT

Ha ocuosauiii 3KCnepHM. HAAHHBIX, ony6mmosénublx pa-;
—mnee (P)KXum, 1967, 206687) cnenan BHIBOL 06 3HAOTEP-|

817 no 1150° Pacuer sutaapnun (AH°) 1 surpomun (AS°)

_npollecca BOCCTaHOBJEHHS wnnneasuoit ¢asp (x=4,10) no.

’

ﬂ:@?@l

y —

|




‘.
\

- ws i 5 - . - .l
_3akmcnoit ¢asp (x=3,30) Aaer sHauenus 11900 xaalsté1b!
1t 14,64 suTp. ed. coorserctneliio. TTonyuenb anayenis Arl*
n AS° ans- p-unn 00pa3oBaniis MnFep06504;10 H3 37€Meli-,
TOB, paBHble = COOTBETCTBEHHO —295,6 . Kkaa/moab y
- 2-74,35 3utp. ex. JiuueiiHas SKCTPANoIsLHsT K cranpaptuoit
;7-pe +(298° K) mpuBOAHT K Beauuiue 1306apHoro TOTEHIH- |
. 'ana- oGpasopanus . MnFez06504,10 H3 3J€MEHTOB, paBHoit

—273,5 &Kkaa/s04b. . Astopedepar|




|ep-s50-1n | |9
(70803n ) Some thermodynamic characteristics of the reduction
an

4tion of MnFe;.e:0x. Rozanov, A. G.; Bulakova,
T. I.; Zaitsev, O. S. (Mosk. Gos. Univ. im. Lomonosova, Mos-—

|
|
|

cow, USSRY.—Izv: Akad. Nauk SSSR, Neorg. Mater. 1968,
4(8), 1385-6 (Russ). As confirmed by an anal. of the equil.——
isotherms of the sample studied with the Hy-H:0 gas phase, the,
water vapor content in the equil. gaseous mixt. increases with——
increasing temp., which indicates the endothermal nature of the!
redn. processes within the compn. range studied. The redn. of——
MnFes.00= to a findl compn., corresponding to the metallic Fe
.and MnO (x = 1), proceeds according to the following reaction:
‘MnFes.00; + (¢ — 1)H; = MnO + 2.065Fe + (x — 1)H,0.
“Temp. dependence of the free energy of this reaction for a no. ofl,___
compns. contg. the spinel and the oxide phases was detd. and the|’
changes in enthalpy and entropy of the reaction tabulated, with x
'varying from 4.10 to 3.30. At x = 4.10, the enthalpy r value is




. . N o E L
19,300 cal./mole, and the entropy is 15.43 entropy units. T hese!,.
values correspond to the formula MnFe;.0604.10. For the compn.—
MnFe;.06505.30, the enthalpy and the entropy values are 7400
cal./mole and 0.77 entropy unit, resp. The formation of Mn-t
Fes.000: from the elements follows the reaction: Mn + 2.065'
Fe 4+ (x/2)0: = MnFe;.00:. The enthalpy and the entropy
of formation of MnFes.os0., with x ranging from 4.10 to 3.30;
and within the temp. range 817-1150° are tabulated as changing
with the change in the x -value.  Both enthalpy and entropy
‘decrease numerically with increasing x value.. S. A. Mersol |

v

.
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Bp-V[-6651) | 989

) 4 B1062. AnoManus TENJOECMKOCTH (GEPPHTOB NPH TEM-:
nepatype Kiopn. Nieclsenn 0. \V Specific heat anomaly of ——
\ ferrites at the urie temperature. «Appl. Scient. Res.»,

el Yy R 1969, 20, Ne 5, 380—389 (aHr.1.) ) .

| C ucnoabsoBaunem mogmean Heeas ana matepnanon ©
! T TABYMs MOApCLICTKAMI PAccUHTaH MaruuThblil BkAag Cm
] B Tenaoemkoctb Cp BGamsn T-put Kiopu (T¢). Hs
|
}
|
!

~——coGcTBennblX H3Mepenuit TemaoemkoctH MnFe,Oy w auT.

JanuplX  AJas Zno,3sMng goFes0s,  ZnosNipsbe:0g - It
~—Znp,sMgo,sFe204 onpepenensl 3nauenis Makc. yMeHbUIEHIs

‘Cp Boite T¢ (ACr). DTH 3HaueHus cpaBHUHBAIOTCS ¢ oue-
T THeHHBIMH M3 AAaHHBIX MAarHHTHON BOCHPHHMYHBOCTH (&A™
:\__AByx o6pa3uop npopecAaelbl coGeTBennsle namepenns). Jas
Bcex obpasuos, kpome Zn—Mg-deppiita, noayueno xopo-{—"
_Juee corvacue c teopueit Heeas.- A. Tya3ei




o A\Bp-VL-865L) (1949

937j ~Specific heat anomaly of ferrites at the Curie tempera-|
ture. ~Nielsen, O. V. (Tech. Univ. Denmark, Lyngby, Den.).|-
Appl."Scr. Res. 1969, 20(5), 381-9 (Eng). By using the Neel|™

/ model for a 2-sublattice material, the magnetic contribution|
i Cm to the sp. heat in the vicinity of the Curie temp. is caled. -

A ' in the mol. field approxn. At the Curic temp. the calcn. reveals!

; a discontinuity ACn in the sp. heat, which is evaluated and -
!1) | compared with expt. The theoretical and exptl. values are in

good agreement for Zno.;sMny.e2Fe2O; and Zng.sNip.;Fe,Oq as meas-
ured by Verhaeghe, et al.,” and for MnFe;0,, mecasured in the!
e __ | present work. The agreement is less satisfactory in the case of .
Zny.sMgo.sFe204 as measured by Shulga (1857). RCTT |

O 44995 ]




B
i

Bgo ~YoT~VN I

4 24 B646. ’ 'Hexbh'robue Tephidnliilanxiiqcéki}é‘ xapax‘repué—, ‘

THKH MnFe; 0550 B oOaacth ¢asoBbix nepexonoB, Bya-
rakosa . I, Po3aunos A T, K. ¢us. xumui», 1970,
44, Ne=7;1620—1621 -~~~ - i
. Ias coctasoB  MnFes06504,00, MnFez 06505080  H——
MnFez 06503,400,- COOTB-LIIIX ()a30BLIM IlepexojaM, nbraene-}~
ubt npu 1090—1423° K yp-nus T-pHOil 3aBHCHMOCTH nan.n’.l
O, max TB. ¢asoil, AG® moccranosaenns 20 MnO u Fe )
AG® oGpasopanisi i3 3JeMeHTOB, BHIUHCIEHB 31306apHBITT——
NOTCHUHAN M 3HTaJAbHmHs o6pasopauus Geppura MnFe Oy
B_CTaHIapTHHIX VCIOBHAX. AsTopedepari—

NN ~

- O0)7
- 2
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102669z / Thermodynamic characteristics of MnFezoué:xn!
t‘l?ng’oxfof phase transitions. Bulgakova, T. I.; Rozanov,

A.G. (Khim. Fak., Mosk. Gos. UxﬁV.‘Iﬁl‘.‘tUi'l‘lUleS’D’VZI’,’I\fOSC’DW,f

USSR).

1090-1423°K  are
in the above temp.

I1, and III, resp.

Zh. Fiz. Khim.
tions of the temp. dependence of the partial pressure of
1\’1“2-0650;-003 (I), MnI-‘ez.mO..ow (II), and MﬂF(‘.n. 5503.400 (III) at:!
given. de

1970, 44(7), 1620-1 (Russ).
O; over;

The temp. dependence of AG® gorm. |
interval is expressed by the equations:;

. —295.6 4 74.35 X 10737, AG°torm, = —989.6
72.53 X 1073T and, AG® oy,

—243.8 4 52.15 X 1037 for I,

M. Dokiadal

Equa-;

/

4

i
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JnFe2 0

| wprpt

J . S . % =
9157k Phase equilibriums in the ferrite region of a man-!

ganest=iron-oxygen system. _Bylgakova, T.I.: Rozanov,-A.

(Khim.
USSR).
equil. in
to MnQO

region of

Fak., Mosk. Gos. Univ. im. Lomonosova, Moscow, |
Zh. -Fiz. Khim. 1970, 44(3), 693-8 (Russ). The™

the system MnFe,0.-H,~H,0 was studied at 969 and!

1000° for 3.852 = n = 1.180 within the limits from the spinel ————

+ Fe. The stability limits of the spinel and'lower{,

" oxide phases were established. = The phase diagram in the.-ferrite ———

the Mn-Fe-O system for 969° i§ presented. - i

WEEE

o

Harry Watts L
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UP_CL! . Oud . Fe-Mn-O system, the cquil. correlations between temp., O
' partial pressure of the gas phase, and the compn. of the solid L____

__ Anorg. Allg. Chem. 1970, 378(1

phase, were detd. thermograv

L

6118K) Equilibrium measurements in multicomponent oxide

8y 7" 1. Equilibrium measurements in the M;O0, phase of
the ternary system iron-manganese-oxygen. Roethe, A.;

___Roethe, K. P.; Jerschkewitz, H. G. (Zentralinst. Pnys. Chem., ——
DtschAKad—WissT Betlini, Berlin-Adlershof, E. Ger.). Z.|.

), 1-13 (Ger). For the ternary ———

imetrically for. the quasibinary .

systems. The boundaries are given for the regions of existence
— for.the MO, and M:0; phases (M = Fe, Mn) and of the 3-phase |
___region (Mn,Fe)0; -+ (Fe,Mn):0; + MiOi. . |
§ / . "
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11 B761.  Mccrenosanne BLICOKOKHCJAOPOAHON 0GaacTi’
cuctemnl Mn—Fe—O. Oaeitunkos H. H, Tperbsa-
koB 0. II. B ¢6. «®u3. u xumus ¢eppuros». M., Mock.
yu-t, 1973, 228—234 i
I13amepennayi papucBectioro a1 Oz CTaTHU. METOIOM
nax obpasuamu MniFe;—xOsyy (I) B npouecce aix Hempe-.
PBIBHOIT AHccoOUMALMH YTOUHEHA JAHALPAMMa CCCTOSIHHSI CH-
creMt Fe—Mn—O B Xoopamuatax Ig Pop=[[Mn/(Mn+
+Fe)]. Iloka3ano, 4TO_B_3ABHCHMOCTH_QT. BOIHYIIL X J Y,
(depputst I mpetepneeaior pasuule (ha3oBble NpeBpallenus ,
npH H3McHeHHH paBHOBecHoro nasi. O, YcTawoBseHo, uTo
T-pa oGpa3oBanust oInodasHoil wWnHHEIN B clicTeMe Fe—
Mn—O cyumecrsenno 3apucut OT napu. masa. O; B ras.
¢dase 1 or Kouu-un Mn, a npoaykTel oxkucaenus Mn-Fe--
HNHHEeME HMeloT_caoxkuLii_hazonniiicocrtas. _ A. B. Canos




M Fe, Oy
C/L'\ C'tgvo\[

2 B761. TennoemkocTb (eppHTa Mapranua u XpoMUTA

(¢)

2. /97y )

e

MCMH TpPH BLICOKHX TemnepaTypaX, Pe3nHu ki Jl

B¢6. «lllecrast Bceec. xoud. no xamopumerpnu, 1973. Pac-

wip. Teaucw Aoka» TOmmicn, <MewmepeGa», 1973, 455
Onpenesenia HCTHHHASI TEMJIOEMKOCTL ABYX -Lumiieneii —

/973

R

<eppiTa Mapranua.H XpoMiTa MeAH B HuTeppane 298—

1000° K. OGuapy:kensl anoMaJjiil TeMJIOeMKOCTH, CBs3an-

Hpie ¢ MArHHTHLIM NpeppalienueyM ¢eppita Mapranma o

CTPYKTYPIUBLIM TNpeBpaifentedM  XpoMHTa MCAIL 3uavenus

Tepmopunamuy, peanunn Hr—Hgos 1 St—Saes TaGymipo-

Banpl_c_warom B_100°, : ... Peaove
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.24 B416.  TemneparypHas 3aBHCHMOCTD pacnpepelicHus
xatnonos B MnFe,O.. Jirak Z, Vratislav S. Tem-
perature dépendence of distribution of cations in
MnFe;0,. «Czechosl. J. Phys», 1974, B24, Ne 6, 642—
647 (aura.) o .
~ Tlposeneio neiirponorpauy. JccaenoBanne (RBYKPYX-
: HBlit anppakToMeTp, Zn-MONOXpOMAarop,- A 1,023 .A) Mmo-
noxkpHcraaiop MnFepOy, BHIpAlIEHIBIX MCTOLOM 30HHOIT
nnaBky., XHM. anaaus corjacyercst . ¢ ¢-soit Mny,esFez,02-
Oss0s. Jlnst yMenbluensst 3(Qexra BTOP. IKCTHHKLUHH - HC-
N0Mb30BaHbl KPHCTAAILl C GOJBUINM MapaMeTpoM MO3aHu-
nocti 1=2—4’. MeTonomM HanMEHbWHX KBAAPATOB € MC-
nonb30BakiieM 8 oTpazkeniil_onpeaeselbl napaMeTpbl cre-

T-punit paxrop). Iloxkasano, UTo 3aBHCHMOCTb Y OT T-pbl
VI0BJICTBOPHTE/IBLHO OMHCLIBALTCS MOAH(DHUHPOBAHHBIM 3a-

/,z;/j

nenn  MuBepcun_ y (AONMS  atoMOB  Mn B OKTasApHy.
NOSHILLIX), . dnapamerp. xucaopona) u 2B (o6uii-

xomon aeitcrylounx Mace: 4%/ (1—Y) (2—y) = [(—Eo—E,- !

'



-y)IKT], rne E=0,336, E{=0,354 3B. mm oGpasuoa 3a-

" Kasnennblx npu 330°, J—O 06; 3Ta BenHuwHa pacter C.
T-poOit 3aKankH H npi 600° W Bblle LOCTHraeT NOCTOSIHHOIL
BeJHYHHB y=20,22. Bbickaszano npeanojioxeHHe, uTo MNPH'
3aKa/JKe OT BBICOKHX T-p uacTb 1HOHOB Mn?+, ocTaloumuxes
B CKTa3JApHy. MO3HIHSX, KOOMEpHPYIOTCs ¢ 0Gpa3oBaHHeM |
KJIACTEpOB, Meracrammwbm MPH HH3KHX TeMnepaTypax.,
. : \. U. T'yces:

t(puf -~



13 B849. - TennoemKkocTb, TCMJIOCOACPIKAHNC ¥ SHTPOMHS |
MnFe:0, or 298 no 1000°K. Peannuxkuir J. A, «Hss. |
AH"CCCP. Heopran. maTepnannis, 1974, 10, Ne 3, 477—480
Mertonoy nenpepriBHOro Harpesa B annabGaTHY. KaJaOpH- |
MeTpe onpejesieria HCTHHIAs - TeIIOGMKOCTb (pepputa Map- |
s ranua (MnFe,O4) B nutepsane 1-p 298—1000°K. B obaa-.
~cti 550*K oGuapy:xena anomamus Cp, cBfi3anHas ¢ Mmar-:
’ H_H ' g:. HHTHBIM npespaltenteM B Touke Kiopn. Maxkcuum. 3nauense !
| o,- 7 Cp,s30° K=54,2 kan/monb-rpan. Ilpespautenne pacTsnyTo’
= . | no IIHPOKOMY T-PHOMY HUTepBany, HOpPM. 3iauenns Cp:
= 5292 aocrHraiorest b npd 650°K (na 100° BRwe T-per Mak-:
cumyma Cp). Ckauwok Cp coctaBaser 7 KaJ/MOJb Tpap.’ .
T-pa Makcumyma Cp, CHBHHYTA B CTOPOHY Gosee HH3KHX!
T-p no.cpasuennio ¢ T-poit Kiopu (593° K). Craaxenune
. 3navenns Cp, Hr—Hjs 0 St—S29s npubenenst p Tabaune.’
Onpenenen Tenaosoit 3¢dexT oTxura ¢beppura, saxkanenno- -
s tm—
Ly =

X I9FY. w13 o lOIFK ,. sy
| | 2728 L7 -

Z o
e Ae e
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— ‘ -1 198398r - Isothermic representation of ternary A-B-0—
09 % L (4 J» phasc diagrams. Mangancsce-iron-oxygen system at high! .
i .. temperature. Duguesnoy, Alain; Couzin, Jacki; Gode, Paul___
i (Lab. Mater. Semicond.,. U.E.R. Sci. Exactes Nat. Amiens, !
_ ' Amiens, Fr.). C. R.-Hebd. Seances Acad. Sci., Ser. C 1975,
A \\) - 981(2-3), 107-9 (Fr). Ternary A-B-0 diagrams are represented
"by a 2-dimensional graph of log Po. vs. compn. of the alloy A-B.
4 Results are presented for the system Mn-Fe-O at 1000° and —
_pressures < 1 atm. e AT O Miller
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- 170482q Mocssbauer studies on Jahn-Teller distorted |
ompounds. = Filoti, G. (Inst. Fiz. At.,, Bucharest,- Rom.). __

' Stud. Cercet. Fiz. 1975, 27(7)£ 665-702 (Rom). A general:

presentation of the Moessbauer effect with particular emphasis |
on isomer shifts, quadrupole interactions,-and their variation
J with temp. and with chem. and structural parameters in:
“—/—tJahn-Teller distorted spinels. - Original theor. and exptl. results
- lare given regarding the temp. and concn. dependence of);
Jahn-Teller distortions. @A distortion hysteresis was obsd. in|—

variable temp. expts., and its uscfulness in investigating the ion:

—Imigrations in the lattice is pointed out. A Debye temp. of 205.8° : —
was detd. for MnaosFeasOs. | /’L“m- Silberg
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85: 10894p Use of DTA for determination of heats of
2 PR transformation. Nevriva, Milos; Holba, Pavel; Sestak, -

/ é ﬂ Jaroslav (Ustav Fyz. Pevnych Latek, Cesk. Akad. Ved, Prague,
/¢X‘ i ‘/‘ Cucch.). Silikaty” 1976, 20(1), 33-43 (Czech). Based on the -

’ J"X balance cquation of heat flows entering the sample and ref. in.

L _ _ |DTA, an cquation was derived relating the temp. difference
between the sample and ref. to the heat of transition. This -

‘ __Jequation iinposes the following conditions on quant. DTA: (1)
o b onotonous. heating of the sample, (2) precise detn. of the' -

background of DT'\ peaks, and (3) detn. of the temp. dependence:
of the app. const. The dependence of the heat of a tetragonal-cubic: -~

i
/JA[), phase transition of MiFea «0q and MniCry 04 spinel solid
o - 47 : 4 - solns. on X was detd. by the quan{, DTN QU =2.00-3.00. .
% |
h ) i -h

- K. A. Hlavaty | _
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5 E353." CnuH-BOJHOBOIi BKJAX B TCMJOCMKOCTb aHTIH- |
q)cppo-uanm'moro rpasara  Mapraiua. BansH-.
kas T. B, Cokoanon B. M. «bus. TBeproro Tena»,
1976 18, Ne 12, 3718—3720
" Hamepsinach TenaoeMKOCTb NOMMKPHCTAANNY, FpalaTa Mn
3 uuteppane 1-p 2--27° K. Hpu T-pc antideppomari. yno- |
sspouenns T x=(25,05+0,05)° K uaGmiopactcs anomanis |

? renJoeMKocTH. MarH. Temja0eMKocTb B -06JacTH T-p 2—|
C +58K caenyer 3akony C=AT3 rae A=(2,27+0,08)-

ﬁ ~10-2 A:lx/MOJlb rpag. DTO 3HAUCHHE XOPOLIO comacyercn
¢ peanuiioit A, pacCuHTaHHOll HAa OCHOBE TCOPHH MOJICKY-

JISPHOTO IOJIA. Onuaho AJst onpeac/eHus BCJIHYHHBL o0MeH- ¢
HLIX B3anMojaeiicTBiil B (peppm"ax rpanartax HeJaO0CTaToulo
y'{HTblBaTb BBZ\H\IOIIGHCTBHC JIHb 5./!")(\2])(11]”( cocepeil.

e _ A. C. Aunpeenxo
S G2 D @ -
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57: 77521z On the ferrous jon contribution
anisotropy and magnetic after-effect in scver, .
Magn., CNRS,
1977, 38(4),
-xUq+y ferrite (I
after magnetic
magnetizations,
d anisotropy is
at x =1, Fe2+
at 100-300°C in the
omodation and for .the
netic annealing, The
attice is related to the

Abgrall, C.: Porte, M.; Marais, A.

Mecudon Bellevue, Fr).  J. Phys. Chem. Sol;

441-3 (Eng).: The induced anisotropy of Mn.Fe;.,0

T . ‘= 0.21].")-0.798, vy = 0.00S-(?.O’}:Z) wCas detd. at 77 K
; annealing at -200 to 400°C. e Curie points, sp.
CLVt/ e and viscosity. field were also detd. The induce
proportional to the excess Fe, extrapolating to 0

1s responsible for the relaxation effect 1]

thermal spectra of permeability disace

strong induced anisotropy created by mag

clementary coupling energy of Fe+ to the |

d hence the exchangc,g_n_ergy

Curie point an
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i:fﬂ “////zp ) 91: 97606s Dectermination of thermodynamic functions of

mixing for solid iron(Il) oxide-manganese(II) oxide and
cobalt(IT) oxide-manganese(IT) oxide. Rog, Grzegorz (Inst.
Mater. Eng., Sch. Min. Metall,, Krakow, Pol.). Zesz:. Nauk.

ﬂﬂ* /{ﬂ Akad. Gorn.-Hutn. im. Stanislawa Staszica, Mat., Fiz., Chem. .
1978, 665(35), 45-54 (Pol). Thermochem. properties of solid
solns. FeO-MnO and CoO-MnO were detd. by measurements of
the emfs. of solid oxide galvanic cells. Heats, entropies, and free
energies of mixing were caled. at 800-1000°. Some deviations
from the ideal behavior were obsd. in the FeO-MnO system.
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.. 145792, - Hamepenue — TemnmoemKoCcTH  Mn.Fes..O4. 12
‘Naito.Kéiji, Inaba Hideaki, Ya gi..Haruyo‘—w
shi. Heat capacity. - measurements .. of Mn.Fe;—z0O4- '
_eJ. Solid State Chem.», 1981, 36, Ne 1, 28—35 (anra) I
‘B apuaGaTiy. CKaHNpYIOmeM -\ KAJOPHMETpe HaMepeHa.
. rertoeMKocTh . MnxFes—zO4 - Tpex cocrasos: x=1,0, 1,6 1t
2,0 or 200 o 740'K c Touocteio 1%, Ian Beex cocra- '
poB HaGmoZasiichk fHOMalHH A-THOA, obycaoBcHnLe (ep-
PO-MArHHTHEIM ;NepexofoM. T-pul mepexoma A yKa3aH-
" ‘HbIX COCTEBOB PABHHL COOTB. 5721, 471 u 385 K. 3a HeKo- |
yenneM oGaacTell NEepexofa,  pa3dHuNe B TEMJIOEMKOCTAX
H3YYEHHEIX COCTABOB Mafio.  DHTPONHH - MEpexoid, paccHil-
TaHHAS ‘H3 MATHHTHOTO BKJaja B TENJIOEMKOCTb, PaBHAa,
55,5; 50,7 m 49,2 Ha/mons-K cooTs. Bemrina SHTPOINHIL
riepexona, NoOJyueiiHasg B TPEATIONOMEHHH PaHLOMH3ALMHY
HeMmapHEIX 3JIEKTPOHHEIX CHHHOD HNOHOB .M ‘IPHHSATOrO p'ac-’&
_TpefieNienust - KATHOHOB ~ OKA3AJIOCh ' MEHble - Ha 6—!
- 10 Jax/moab-K. ‘PasHuna Mexay SKCHEpHM. I puccqn'rm{-iL
. noft surpommeft .M. 6. OTHecela 3a CHeT BKIANa, o6ycnon-
Jenoro KaTHONHOMN o6Mentoft p-uiefl Mexay’ TeTpasapiu.
'H OKTasApHd. *BHAAMH IINHHENLHON (CTPYKTYPH, OLEHEHHO-|
ro mas cocrasa x=1 B 63 Hax/monn-K. Crenenn mmep-‘i
ciiil - KATHOHOB,  PACCHHTAHHAS - AL STOTO . COCTana, paBHa,
0,2 1 xopowo corjacyercsi —C.JaHHBIMII 1O HefiTpoHndf !
’ ;  HW. B. KonocHumnua
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94: 1461961 Tloat capacity. mcasurcments of manganese

iron oxide (MniFes.x04).  Naito, Keiji; Inaba, Hideaki; Yagi,
Haruyoshi (Fac. Eng., Nagoya Univ., Na oya, Japan). J. Solid
State Chem. 1981, 36(1), 28-35. (Eng).  Heat capacities of
Mn:Fes:O¢ (x = 1.0-2.0) were measured at 200-740 K. The
A-type anomalies, due to the ferromagnetic transitions, were
obsd. for all the compns. The transition temps. were 577, 471,
and 385 K for x = 1.0, 1.5, and 2.0, resp., which agrees with the
results of magnetic measurements.. The magnetic contribution to
the obsd. heat capacity was obtained by assuming that the heat
capacity can be expressed by the sum of the lattice heat
capacity, a dilation contribution, and a magnetic contribution, .
Entropy changes were caled. by assuming the randomization of
unpaired electron sgins on cach ion, but they were 6-10 J/K
mole smaller than the obsd. values, The difference between the
exptl. and the caled. values s roughly explained by taking into
account the cation exchange reaction between the tetrahedral
ggd_qcio.lLc.dmLs.iicsjn__t,'w,_-sp_iﬂcl_.st.ruqmrc-
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- 10 B2317.  Aaektpuyeckue csoicTBa MnFe,O; npu Tem-
nepatype Heens. The electrical properfics. ol MnFe,O;
at the Néel temperature, Whall T. E., Salerno N,
.Proykova Y. G., Brabers V. A, M. «Phil. Mag.», 1987,
B56, Ne 1, 99—105 (anra.) ' ' “
. -DJICKTPONPOBOAHOCTL P H TEPMO-3. A. C. S MONOKDHCT.
MnFe;,04 (1) uamepenn npu T-pax 300—1000 K, Bxuio-
aajouieM T-py Heeass Ty =544 K. OGnapy:xens aHoMaJui
o u S npu Ty, CB3aHHEE C H3MEHEHHCM MNOJIOXEHMS 30-
"HBl JIOKaJH30BaHHBIX cocTostnuit 1 yposus depMu npu an-
“THCpPpPOMATil. YNMOPSMOUCHHH. DHCPrHs AKTHBAUHH MNOJS-
ponnblx npuixkkos npu 800 K pasna 0,18 3B. Ilpeanono-:
2JKelo, YTO B OCHOBC MEXaHH3Ma MPOBOAHMOCTH I JIeXKHT
P-LUHS - 3JCKTPOHHOrO OGMeHa B OKTa3ApHY.  MO3HIMSX .
Mn?+ +Fel+ =Mn®+ 4 Fe?+, ) JI. A. Pesnnuxuit

l)('/ggg/__{_-g/ N/0O ‘
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12D3134. O NPMrovoBReHHM Menbuaiumx uacTy MnFe,O,
M O MX MaruuTHuIX ceosficrsax. On preparation of fine particles
of MnFe;Os and their magnetic properties /Dolia S. N.,
Krishnamurthy A., Srivastava B. K. Ghose V. //Pramana:.
J. Phys. .—1992 .—38 Ne 2 .—C. 171 —177 .— Anrn.

Meropamu nopowkosoro PMA, SKP “Fe u uamepenusmu
H3aMarHMYeHHOCTH B pguanasoHe T-p 90—500° C uccnegosaHo
BAUSHWE pexumos Tennoeoi ob6pabotku (400—500° C) Ha
3epHUCTOCTL  4YacTHL MnFe,O,, ocawpennsix npu 60° C u3
8OAH. p-pa MnC!z-dmh-éHzO-l-NaOH. CpegHue
pasmepbl (OUEHMBAEMbIE MO PEHTFEHOBCKMM AaHHBIM M 1O
BENMYMHAM HaYanbHON BOCMPWUMMYMBOCTH) MONYYACMBIX 4ac-
THY  WnuHenbHoi asbl coctasunu 100—300 A ¢ sepxHum
npegenom 450 A. [nur. rugpotepmanbHbii Harpes OCafKos
NPUBOAMT K HeBonbwoMy poOCTy cpepHero pasmepa, Toraa
Kak cyxoi Harpes npu 400° C chaktuuecku Ha Hero He Bnuser.
Mo panHbiM AMP, Bce o6pasupl, Hesasucumo oOT T-pbl OT-
XUra, OGHApYMUBAIOT COCYLIECTBOBAHUE MAarHUTHOrO pac-,
JuenneHus W HEeMarHuTHOro W3obpaxeHus B ueHTpe, uto,
"ACMOHCTPUPYET CynepnapamarHUTHoOe NnoBefeHHe. - :
T T T e B.. A._Crynnukos




