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This paper �resents measurement results of rnaqnetic su�ce?tibi­
lity of high purity (�·99,998%) al?ha Fe2o3 in the te�perature range
from 300 to 100 K. The existence of a maqnetic r,hase transition lying 
at 939 K is determined on the basiR .of these measurements. 
INTRODUCTION 

The hamatite, al?ha Fe2o3, has been a subject of numerous inve­
stigations due to its hiqhly interesting magnetic pronerties (e.q./1/). 
The linear antiferromagnetic of about 1000 K becomes a weak ferroma­
gnet (antiferro�agnet with canted sublattices) at the temperature of 
260 K. In a strong magnetic ohase, weak ferromagnetism is maintained 
to the highest temoeratures. The theory exolainin� such behavior of 

hematite is developed /2/. 
However, there _are some ,usaqreements amona the authors as re�a­

rds the magnetic phase transition of hematite in ?ararnegnetic state. 
Accoroin� to one'group of a�thors, with the increase of temperature 

a weak ferromagnetism ,disappears first (C11r.ie temt>er.ature, Tc) and
the hematite becomes a linear antiferromagnet, and then, at a some­
what higher temperature there is a transition into a paramagnetic 
phase (Neel temperature, TN) (e.g. /3/). But according to another
group of authors, weak ferromaqnetism disappears simultaneously with 
antiferromagnetism, i.e. there is only one ma�netic phase transition 
(e.g. /4/. 

The investigation of high temperature magnetic phase transition 
of hematite is performed by means of various mathods: neutronoqraphic 
/5/, dilatometric /6/, method of differential thermal analysis /4/, 
method of Mossbauer spectroscopy /3/ as well as by the metho�s of. 
classical magnetic measurements /5/. These, as well as other measu­
rements perforrnetl later on by Jneans of the san,e methods /P.-12/ show 
that temperature, i.e. temperatures of phase transition, lie, i.e. 
lies in the range of 920-998 K. 
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':l"he te�perature of maanetic ohase transition is neter�inea to a 

certain extent bv real feature� oi: sarnoles tnvestigated; it rlepends 

on whether a Monocrystalline or nolycrvstalline snrnole is investiqa­

te,�. It also depends on the chemical composition (neviation frnm the 

stoechiometric ration anr'l the Preqence of impurities), structure de­

fects, and previous thermal, i.e. maqnetic treatment /13-15/ as well 

as on the temperature maqnetic hysteresic (TMH) which is very signi­

ficant for hematites /16/. �till, if investioat:l.ons are performer! on 

pure enou9h samples, deviations in measurement results shouln not be 

siqni£icant; but in case thev are, they shoulrl be exolained especi­

allv if. different results are a consenuence of anplication of diffe­

rent fllethons. 

':l"his paper presents the results of our inveqtiaation of high 

te�oerature maonetic transition of hefllatites. 

�he investioation is Perforrne� by rneasure�ent of maanetic susce­

otibilitv by �ocy �ethon. Measurewent� ar� �on� on a nowner sarrtole of 

hioh purity (: 99,99RI, Koch Liqht) alpha Fe2o1• The device descrihed

in /17/ is usec'l. 

Fxperirnent coroPrisen measurements or the neoennence of rnaanetic 

suscentibiU.ty X on temoerature ':1" for three r'lifferent tnaximum inte­

nsities of rnaanetic fieln in the �ao of electromagnet: H=4,l; 5,1 and 

6,1 ka. Such experiments are Performed in the nonhomogeneous ma�netic 

field, so that the aPpropriate Jt1easureJT1�nts vieln val11e!'; of the effec­

tive susceptibility /17/. 

F.XPERI�ENTAL RE�ULTS 

Figs. 1, and 2, oresent measurement results of. X (T) for hematite. 

Fig. l shows results of the first measurement at H=6,l kg. It is evl­

oent that the curve of the first heating lies signif.icantly below 

the one for the first coolinq. Such behavior of hematite is typical for 

Tl.1H of the first kin� /16/. "'his eff.ect is elirninatea by cycl:i.c therJT1-

al treatment: the heating curve "climbs" unti11· it overlaps the coolinq 

curve and measureroent results become reproducive. 

Fia. 2 presents measurement results of 'X (T) af.ter·cyclic thermal 

treatment; every curve rePresentina a reoroduc:f.ve rleoenrlence 00 (T) in 

a oiven field. It can be noticed that all three curves flow into one 

(with a possible error be.i.n� significantly below susceptibility mea­

surement error and the error of. temperature rlefinition). 
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�he form of curves obtained suagests that magnetic ohase tran­

sition correspon�inq to Curie temoerature, e.e. rlisap�earance of weak

ferrornaanetism, is determined by these measurements. Repeated measu­

rements performed at tem9erature of up to 1000 K rlo not indicate ·' �

existence of the second ohase transition.
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This result is checke� by n�c calorimetry (Du�ont commercial 

�evice) anr'I an interestina effect is obtainer'!. nurin? heatinn, the 

first experiment yields two Peaks in the temnerature ran�e below 

970 K, the first of them beina stronger an� the second one weaker. 

The peaks are soace� at about 20 K. Repeatea experiments yield onlv 

the first peak, the second one not appearinq at all. In that way the 

second high temperature transition in hematites becomes a very inte­

resting oroblem demanrling further investiaatinns. 

JITote that there is an opinion in literature /1/ that ma�neto­

static experiments, like ours, rlo not permit observation of the anti­

ferromagnetic - paramagnetic phase transition �ue to a small anisotro­

phy of hematite in basal plane. It is r'liff.icult to tell if that is a 

reason for the negative result of the experiment. It should be empha­

sised that in our experiments the �usceptibilitv netermination error 
-8 

-

is about 5.10 CGS what means that the effect, if it exists, should
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cause cause chan�es of� (T) lyinq below this limit. 
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Another �roblem arising in these experiments iieals with the Curie 

temperature definition. �he form of curve ::t; (T) allows for some unce­

rtainties. Without �oing into �etails, we may �ention that here there 

are di�ficulties of the same nature as those in the investi�ation of 

ma�net�-c ohase transition in a pure antiferrornaanet /17/. The solut­
ion of such problems in the case of NiO ann cr2o

3 
/17/ sug�ests that

a similar orocedure shoutd be applied in our case. The principle of 
the procedure suqqesten is explaine� in �ig. 3. �ransition temperature 

is deter�ineo bv the position of the cross noint for the tanoent on 
inflection point of the curve with the horizontal tangent of the cu­
rve �rawn for the oart of the curve correspon�ina to the oaramagnetic 
�base restablished. In our case this oroce�ure yields

�c = (939 ± 2) �.

It is interesti.nq that this value corresooniis (wf th the accuracy of 

o,s K) to C(T) curve miniwum, C beinq the oarameter of hematite unit 
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cell /12/. Dependence C(T) is determined by the method of high tempe­

rature x - ray diffractometry, while the measurements are performed 

on samples made out of a substance which is investigated in our expe­

riments. 

CONCLUSION 

By measurement of the effective magnetic susceptibility in the 

function of temperature, the investigation of high temperature magne­

tic transition of hematite is performed. It is determined that the 

reproducive magnetic measurements enable determination of the Curie 

temperature. The procedure for T
C 

determination on the basis of expe­

rimental data is suggested. This experiment has not confirmed the 

existence of a distinct, antiferromagnetic transition. 
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