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TBEPJO®A3HBII CUHTE3 ®EPPUTA KAJILIUS CO CTPYKTYPOM BPAYHMWLJIEPUTA

B pabome c nomowpio memoooe penmzenohaz06o20, peHm2eHOCMPYKMYPHO20 U CUH-
XPOHHO20 MEPMUYECKO20 AHANU3A, A MAKIHCE CKAHUPYIOUell INeKMPOHHONU MUKDOCKORUN UCCIle-
006an npouecc noayuenus eppuma Kanvuus uz oxcanama xcenesa(ll) u cuopoxcuoa xanvyus
npu ux meepoohaznom ezaumooeiicmeuu. Pezynomamul penmeenohazoeozo ananuza oopasua,
nooeepzHymozo mepmudeckoii oopabomke npu 750 °C 6 meuenue 3 u, ceudemenbcmeyrom oo
obpazoseanuu 00nohaznozo peppuma Kanvyusa co cmpykmypoi opaynmuiiepuma. Ananu3 Kpu-
evix DTA, ykasvieaem Ha mo, 4mo npoyeccol KPUCMANIUZAYUY RPOOOIIICAIONMCA 00 memnepa-
mypot >1000 °C. Pacuem cybcmpykmyphoix napamempos nonyuennozo CaFe;Os nokasvieaem,
umo eenuuuna pasmepa oénacmu Kozepenmmnozo pacceanus pasna 198 A, a cymmapnoe uucno
Mukpooepopmayuii cocmagnsnem 0,8%. Ilnowads nogepxnocmu o6pasua ne npesviaem 5 m”/e.

KiroueBble ciioBa: GpeppuT Kanblus, TBEpAO(PA3HbBIA CHHTE3, YCIOBHS OTYIECHHS
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SOLID-PHASE SYNTHESIS OF CALCIUM FERRITE WITH BROWNMILLERITE STRUCTURE

The process of calcium ferrite preparing from ferrum (11) oxalate and calcium hydroxide
by solid-phase interaction was studied using data of X-ray diffraction, X-ray phase analysis, sim-
ultaneous thermal analysis, and scanning electron microscopy. X-ray phase analysis results of a
sample subjected to heat treatment at 750 °C for 3 h, show formation of single-phase brownmil-
lerite structure of calcium ferrite Ca,Fe,Os. Analysis of the DTA shows that crystallization pro-
cess continues up to 1000 °C. Calculation of substructure parameters of Ca,Fe,Os shows that the
area of coherent X-ray scattering is 198 A, total amount of microstrains is 0.8 %. The specific
surface area of the sample is not more 5 m?/g.

Key words: calcium ferrite, solid phase synthesis, brownmillerite structure

Calcium ferrite possesses catalytic properties
in a number of different reactions and can be used as
analogue of precious metals containing catalyst [1, 2].
In [3, 4] it was proposed to use massive catalyst con-
taining calcium and copper ferrites for carrying out a
carbon monoxide conversion to hydrogen by steam,
and properties of the catalyst was not inferior to tradi-
tional Fe-Cr oxide catalysts. The article [5] estab-
lished the correlation between the maximum density
of interfacial and the grain boundaries, the presence of
weakly bounded oxygen and the specific catalytic ac-
tivity of the samples in the reaction of CO oxidation.
The authors of [6] examined the possibility of neutrali-
zation of gas emissions containing nitrogen oxide (1)
on different crystal structures of ferrite catalysts.

Analysis of published data on the manufac-
ture of calcium ferrite shows that there are different
methods: precipitation from solution, the sol-gel, ce-
ramic, mechanochemical and others [2, 5, 7-9]. It is
known that producing method has a significant effect
on the properties of the finished product. For exam-
ple, specific surface area, content of acid-base centers
and porosity have influence on the catalytic proper-
ties. Thus, to obtain materials with predetermined
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properties, it is necessary to establish the correlation
between the preparing conditions and catalyst’s phys-
ico-chemical characteristics.

EXPERIMENTAL

Ferrum oxalate FeC,0,2H,O and calcium
hydroxide Ca(OH), were used for solid phase synthe-
sis of calcium ferrite Ca,Fe,Os.

X-ray phase analysis (XRD) was performed on
a diffractometer DRON-3M using Cu Ka radiation.

Substructure parameters were determined us-
ing Harmonic analysis of form the X-ray line (GIRL).

Thermogravimetric analysis (TG) and Differ-
ential thermal analysis (DTA) were performed using
simultaneous thermal analysis instrument STA 449
F3 Jupiter at a heating rate of 5 °C-min™.

Microscopic images were obtained with a scan-
ning electron microscope (SEM) VEGA 3 TESCAN.

The specific surface area was determined by
the BET method using Sorbi-MS.

RESULTS AND ITS DISCUSSION

Figure 1 shows the results of simultaneous
thermal analysis of a mixture of ferrum oxalate and
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calcium hydroxide in stoichiometric ratio to form cal-
cium ferrite.
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Fig. 1. Simultaneous thermal analysis of FeC,0,2H,0 and
Ca(OH), mixture: 1-TG; 2- DTA
Puc. 1. Pe3ynpTaThl CHHXpOHHOTO TepMHuYecKoro ananmmsa 1-TG,
2-DTA

SEM HV: 5.0 kV
View field: 6.28 ym

WD: 8.156 mm
Det: SE

Fig. 2. The SEM images of Ca,Fe,O5
Puc. 2. COM uzobpaxenus Ca,Fe,0s
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Calcination process
6 thermal effects (Fig.1):

| — endothermic heat effect at 130-200 °C —
removal of adsorbed air and crystallization water;

is accompanied by
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Il — exothermic heat effect at 200-285 °C —
carbon monoxide oxidation, which is formed by the
decomposition of ferrum oxalate;

I11 — exothermic heat effect at 360-380 °C can
be caused by polymorphic transition of y-Fe,O;
formed according to reaction (1) into a-Fe,Os;

t, 0.50
2FeC,042H,0 ——— y-Fe,0, + 2CO +
+2C0O, + 4H,0 @

IV — endothermic heat effect at 380-410 °C -
calcium hydroxide decomposition.

V — endothermic heat effect at 650-680 °C-
calcium carbonate decomposition (which is due to
calcium hydroxide carbonization during mechanical
mixing of the initial reagents);

VI — exothermic heat effect is greatly extend-
ed and shows Ca,Fe,Os crystallization.

X-ray analysis of the sample calcined at 750
°C shows that the structure is one-phase. A set of re-
flections on the X-ray pattern corresponds to the
brownmillerite structure of the calcium ferrite.

SEM images (Fig. 2) shows that it consists of
spherical particles 0,1-0,2 size of microns, which
form conglomerates of larger size (2-10 um).

Table shows the conditions of the reaction
and CayFe,Os characteristics.

Table.
Reaction conditions and Ca,Fe,Os characteristics
Tabnuua. Y cJ10BUA NOJYYeHUS U XapaKTepPUCTUKH

Ca,Fe, O
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