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ABSTRACT

Electrical conductivity and thermoelectric power of the ferrous ferrite system of (Mgyw Mn,Fegr):-s0y have
been measured as [unction of Lhe thermodynamic vanables, cationic camposition(y), temperature(T) and oxygen
partial pressure(Po,) under thermodynamic equilibrium conditions al elevated temperatures. On the basis of
the elecirical properties-phase stability correlation, the slabdity regions of the ternte spinel and its neighboring
phases have heen subsequently located m the log Pos vs. ¥ and log Pos vs. 1/T planes in the ranges of D<y<(.29,
1100<T/°C<1400 and 10~ 1"<Poy/atm<1. The stability region, Alog Paxy, 1/T), of the ferrile spinel single
phase widens with increasing Mn-content(y) and the boundaries of each region are linear against 1/T with
negative slopes,
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Fig. 1. 1100T isotherms of de conductivity (A} and
thermoelectric power (B) for the system of
(Mgoz0-,Mn,Fees )0, The Po; regions bound-
ed by the characteristic points are denoted by
the Roman numerals I-V on the isotherms for
(MgooMngzFe07)0; 28 an example, {y=0 from
Chang? and y=029 from Yoo and Tuller®)

ol g F&4g Ude B ko] & A AFgle]
Pogell sl 5 FUF 7S Heoli ¢SS ¢ ¢
akeh o} #EA3E B} 3 melr] siEted Fig b
o y=0.229 1100T S24 4 w2 ehigch o
7l4 B, AbidshPospel 171900 248 yeolidd] o}
2t A7|AE C 7} 3 &)= Frkstelrt of 2 log(Poy/atmn)
= —20] o|=2 WA RE Poell A8 38 2} A7H
Exst Poel] T3 992 log(Poyfatmy= — 0714 A
452, AZMRE AREE o] 2715 logPoy
atmy=—10 H-Zaold FdgE B9 F ofA) ghadio
log(Pos/atm)= — 14 o} Feil A F47) "ok 22z k4
o] o sholAwl AxmE oig FHEs Fobech
ol W= dr|HHWE 1: 18 ofgHel eyt
(y=007, 0.142] =4& zHe Al d7]HH9L y=022
Al Adsla Eg), o)A GAgrl y=0.229
Alfaqgr $A= e 9934 y=0407, 014 AR PEH
Latelzt Aabs| Ao wghr] wgeloh 2y
y=007, 0142] FHfolx drjHz st Ar|dew
49 Ade & alAsim gloq, dae]E 2

T Tyt
* y=0 (Chang')

O y=00r

o y=014

& gm0z

m y=01% (Yoo wnd Tuker'y

-200
T R e L

Log (Po,/atm})

Fig. 2. 1200T isotherms of dc conductivity (A) and
thermoelectric power (B) for the system of
Mgyoe-,Mn.Fey)0. (y=0 from Chang? and
y=0.29 from Yoo and Tuller®)
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Fig. 3. 1300T isotherms of dc conductivity (A) and
thermoelectric power (B) for the system of
(MguzgfyMn,Feun)O.,. (y=0 from Chang*’)
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Fig. 4. 1400C isotherms of dc conductivity for the sy-
stem of (Mgpws-MnFesn)0. The Poy regions
bounded by the characteristic points are deno-
ted by the Roman numerals III-V on the 1so-
therms for y=047 as an example.
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Fig. 5. 1100C isotherms of dc conductivity (A) and
thermoelectric power (B) for the caticnic com-
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Table 1. Phase Boundaries* for the System of (Maow-, Mn,Feyn )0,

Composition {y) Phase houndary 11007 1200C | 1300 1400T alnPoy/a(1/T)
(B +MF)/MF —1.0% —07* —{.3* |
o MF/QMF+MW) —67 —48 —32
(MF +MW)/MW -102 —85 —6.8
MW/ (MW +Me} —134 -122 —108
(H+MF)/MF ~13 —1.0 —03 21 06 eV
o0 MF/(MF+MW) —82 —64 46 | -35" | 73 +03 eV
(MF -+ MW)MW —102 —84 —12 73 03 eV
MW/(MW+Me) | —138 |
(H+ MF)/MF —-15 —12 —05 21 06 eV
014 MF/(MF + MW) —85 —71 —5.1 —46 63 +08 eV
(MF + MW)/MW —10.2 —~84 —72 73 £03 eV
MW/ MW + Me) —~1338
(H+MF)/MF -17 —-13 —07 21 +03 eV
022 MF/(MF + MW) —-90 —74 —62 —48 6394 0.03 eV
(MF + MW)/MW —10.2 —84 —7.2 73 +03 eV
MW/ (MW -+ Me)
(H+MFYMF —16
029 MFAMF -+ MW)
(MF+MW)/MW ~10.3
MW/(MW -+ Me) —135 | [

*Phase boundaries are expressed in log (Po./atm)

IH (Mg Mn, Fe).,.0:; MF, (Mg, Mn, Fel 0y MW, (Mg, Mn, Fe)_.0; Mec, Metal
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