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Abstract. Fa(1V) is an interestinp unusl~al oxidut~on state oC iron stabilized under ox!gcn pressure. III a perovskite Iatt~ce s~lcli 
an oxidation state disporportio~~ates into Pe(II1) at~d Fe(V). The sh+ of this phi.ltwlriion is iiiiportal~t for a better hio\\led~z 
of instable valet~cics. IJsing 1 1 9 ~ ~ ~ ( ~ ~ )  as dianiagnetic probe ill tlv perovskite lattice of M c 0 3  (A=Ca.Sr) Lllc 
disproportionatio~i 2Fe(IV) 2 Fa(lll) + Fe(V) is discllsscd versus local steric and electrostnt~c intcclstio~~s. 

1. INTRODUCTION 

The formal Fe(IV) oxidation state has been stabilized in different oxygen lattices derived from perovskite or K2NiF4 
structures using oxygen pressures [I]. In the (AA')2M0, jOFe(IV)(j, j004 (A=La. A1=Ca.Sr.Ba. M=Li.Mg,Zll) the high spin 
state ( ~32~d i . )  is miilly observed with a local Jnhn-Teller distortion 121. In the nrrtiferror~~ag~~ctic pero\?skite CaFcO3. the 

disproportionation [2Fe(IV) + Fe(II1) + Fe(V)] was detected ; ~ t  280 K using 5 7 ~ e  MGssbnuer spectroscopy [3]. This 
phenomenon is not obsened in SrFe03 cl~;~r;~cterized by a inct:~llic bekaviour [-I] confirmed recently by tlieoritical 
calculations [5] .  The purpose of this study was to evaluate in both oxides the role of the loc:~l electronic phenomeno~~ on tile 
Fe(IV) disproportior~atioo. l l o ~ ~ l  was used as diamagnetic MGssbauer probe. the ~nagnetic fields observed by I')SII being 
dependent on the electronic cotlfig~rations of neigltbouring ions. 

2. PREPARATION O F  T H E  Sn-DOPED AFc03 PEROVSKITE (A=Ca,Sr) 

These l~~aterials were prepared through a tller~nal treattilent of a stoichiomctric inisture of calcium or strontir~tn nitrate (or 
carbonate) and iron hydroxide containing few amounts of SII. In ordcr to prevent strong modifications of the properties of the 
perovskitc n~atrix. the doping level is snlall (0.5% 'uet.Sn for CaFeO? and I% ;tt.Sn for SrFeOg enriched at 92% in "')sII). 

3.1 SrFe03  : 1% st. Sn 

At 293K. two different absorptions are observed on the j 7 ~ e  Mbssbancr spcctntm attributed respecti\.ely to Fe(lV) (88%) - dl(  
a-Fe) = 0.037 m r n . ~ ~ .  r 4 . 4 7  m n ~ . s - ~  - and Fe(II1) (12%) - &/(a-Fe) = 0.27 rn1n.s-l. 1'=0.30 n ~ r n . s - ~ .  The deduced stoicllio- 
metq  is SrFe02,g4. At the satne ten~perature. the l l ' )sn spectniln corresponds to a singlet (6/CaSn03 = 0.11 1n1n.s-l. 
r=0.88 111n1.s'~) cllaracterizi~~g SII(IV) in oxides (61. At -1.2 K. due to the antiferro~uagnetic orderirlg of SrFeO;. the spin 
polarization of Sn(IV) induces a large diTfi~se absorption (Fig. 1) attributed to a large distribution of Ilqperfine fields. Sucl~ a 
distribution \\,as analyzed througb the Hesse and Rubartsch's olodel considering n constant value for 6 and A equal 0 171. The - 
resulting p(H) = f(H) diagrart~ (Fig. 2) is symmetrical versus the average H value (220 kOe). This diagran~ was analyzed 191 
in terms of a statistical distribotion of Fe(II1) (tJ,,e?) [ s I I (R)  = 270 kOe] 18) and Fe(V) (tz,e:) [sII(H) = 30 kOe for - - - 5 0 

Cr(1II)J 1101. 
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Fig. I: Mdssbauer spectun a1 4.2K oI'SrFe0;: ~'%SII Fig. 2 ' 1 9 ~ 1 1  1,ypertilie lield dlstnhl~tiot~ P(M)=i(H) tbr 
SrFe03: I%Sn 
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The l19sn Mossbauer spectnltn is given on figure 3. Using the same analysis than that developed for SrFc03 : l%at.Sn. a 
different hyperfine fields distribntion is obscncd (Fig. 4 )  corresponding rcspecti\,ely to 6Fe(V) 2nd jFc(V) + lFe(II1) in the 
near Sn surrounding 191. Such a behaviour was attributed to steric eITects inducing prefercnti;llly small cations in the first 
Sn(IV) coordination. 
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Fig. 3: Mdssbauer sspectnlln at 4.2K of CaFeO3:0,5%Sn Fig. 4: 1°Sn hy~crline field disfrih~fion P(H)=i(H) for 
CaFe03:0.5%St1 

4. CONCLUSIONS 

The use of Sn dia~txagnetic probe induces, in the SrFe03 lattice. the Fc(1V) disproportionation in the Sn vicinity due to a 
local dowering of the electronic delocali~3tio1~. The Fe(II1). Fc(V) distribution seenls closely dependent on steric effects 

. ( a ~ a ~ e 0 ~  < aSrFe03 ). 
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