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The reaction of KFe02(obtained through thermal decomposition
of K,,F~(CM)~.~H~®@ith air humidity in the remaining alkaline medium

after the thermal attack, produces small particles of y-Fe203.

A reacdo de KFe02(obtido através da decomposicdo térmica de
K4Fe(CNI6.3H20 an contato com a umidade do ar no meio alcalino rema-

nescente ap6s o ataque térmico, produz pequenas particulas de y-Fe203.

V¢ have reported in a previous paper1 the thermogravimetric,
room temperatures M8ssbauer effect and X-ray comparative study of the
thermal decomposition of K,Fe(CN)¢.3H,0. It was shown that the heating
of 2000 mg of the compound in air at a rate of 2°C/min produced at900°c
and 1000°C mainly KFe0, (Fig. la and 2a) with a small 'contribution of
Fe30, (around 2% for the sample heated up to 900°c and even less for
the one heated up to 1000°C), and a more apreciable contribution (20
and 13%.respectively) of a paramagnetic compound thought to be the hy-
dratation product g-FeOOH (Table 1). Available data in the literature
for both compounds are also quoted in Table 1. In the present note we
report some results on the reaction products of the above mentioned
samples. The sample obtained by heating up to 9000(: and which had been
encapsulated under Ar, was opened in air and immediatelyaone day room
temperature measurement was performed (Fig.lb), which therefore is an
integration of the MOssbauer spectra of ‘the final reaction productsand
the intermediate steps. The spectrum has been adequately fitted on the
assumption of small amounts of Fe30, (some 2-5%) plus unreacted KFe0,,
superimposed to a typical paramagnetic spectrum, well differentiated
from the original B-FeO0H. The 1000°C sample, on the contrary, wasleft

open for a similar period of time and then the room temperature MOs-
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sbauer spectrum was taken. Therefore the spectrum represents the final
(or nearly) reaction products (Fig.2b). Only one paramagnetic compound
is found, whose parameters (Table 2) coincide well within the experi-
mental error with those of the paramagnetic fraction of the former sam=-
ple. To further elucidate the nature of this compound both samples we-
re measured at liquid helium temperature, and identical magnetically
split spectra were found (Fig.lc and 2c). The corresponding parameters
are shown in Table 2. As we suspected the reaction product tobe y~Fe,04
(maghemite) in accordance with the statement in the literature® 10 that
the hydrolisis of KFe0, and B-FeOOH produces maghemite, we synthesized
the compound!1’13 so as to be able to compare their Mossbauer spectra.
The sample thus produced has shown an identical spectrum at 4.2%  wi-
thin the experimental error. For the sake of comparison, Table 3 shows
the values found in the literature for y-Fe,03 at different tempera-
tures. Using the ef value of the literature2?, 675°C, and the Brillouin
curve for S = 5/2, together with the room temperature effective fields
for both sublattices, we obtain values for the low temperature effec-
tive fields in the range 498-515 kOe. Therefore we conclude thateffec-
tively the reaction of KFe0, via B-FeOOH in an alkaline medium, suchas
what remains after the thermal decomposition of Kqu(CN)5.3H20, produ-
ces y-Fe,03. Furthermore we may venture to indicate that the approxi-
mate particle size is in the range near 6 T in accordance with Krupy-
anskii and Suzdalevl2, Besides, support is found for their statement
that there is essentially no line broadening and washing out of the
spectrum due to superparamagnetism as had been found by Coey and Kha-
lafallal3, Our slightly lower QS values may suggest that our particles
are more spherelike than those in reference 12. Theretore thermal de-
composi tion of K,Fe(CN)g.3H,0 in the 900-1000°¢ range and further re-
action in air may provide an alternative method for the production of
controlled size particles of y-Fe,03. W may recall that this trans-
formation of 8-FeOOH differs from the one found by Dézsi et aZ.22 who

report the conversion to a~Fe,05 at 670°.
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Fig.l = Mdssbauer absorption spectra of the products of the thermal de-
composition of K Fe(CN)g.3H O in air at a velocity of 2°¢/min up to
900°C. a) sample under Ar, room temperature; b) sample opened in air,

room temperature; c) same as b), 4.2%.
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Fig.2 - MUssbauer absorption spectra of the products of the thermal de-
composition of K,Fe(CN)g.3H 0 in air at a velocity of 2° ¢/min up to
1000°c. a) sample under Ar, room temperature; b) sample opened in air,

room ternperature; c) same as b), 4,2%.
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Table 1 - Room temperature Missbauer parameters of the main products of

the thermal decomposition of KyFe(CN)g.3H20 up to 900 and 1000°C, and
comparison with available data in the literature for these compounds.

900°¢ 1000°¢

,bye N »d NN N »d
1+ os* el 1% o? H3s

Ref.

KFe0, 0.24(3) 0.03(3) 500(5) 0.21{3) 0.04(3) 500(5) !

0.18(3) 0 505(5) 2,8

0.18§ 0.16 §  496(5) 7

B-FeOOH  0.35(3) 0.73(3) - 0.35(5) 0.70(3) - 1
0.33(1) 0.68(1) - 3

0.33(6) 0.62(6) - b

0.39(2) 0.62(2) - : 21

- 0.64(5) - 5

0.38§  0.70(1) - 6

a) Error of the last figure quoted within brackets
b) In mm/s

e) lsomer shift data referred to Fe

d) In kOe

§ Estimated from text and/or drawings

Table 2 = Room temperature and liquid helium MBssbauer parameters of the main re-
action product of K'eQ, and g-FeQ0H. Sample originated on the thermal treatmentof
KyFe(CN) g.3H,0 up to 900 and 1000°C.

900% 1000°C
,bye b ad ,bse b d
s il B 0 il Hore
R.T. 0.41 (k) 0.55(3) - 0.36(4) 0.48(k) - Present work
0.22{6)  0.05(5)  502(6) ©0.30(6)  ©0.00(5) 504(6)
5.2% { } Present work

0.40(3) 0.10(3) 513(6)  0.h4(h) 0.09(3)  513(6)

a,b,e,d -~ see footnotes of Table 1.
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Table 3 - Data from the literature for the Mossbauer parameters of yv-Fep03

Temp.  I5%Psc Hi;? Particle Size Ref.
Room  0.29(9) 0.90(9) - less than 6 mM 12
broad triangular absorption peak 7,4 nm 13
0.27(9) 0 505(5) 6-30 nm 12
0.27(9) 0.63(9) -
0.33(1)  0.09(1) 501,4 (0,7) bulk 3
0.27(k) 0 488(5) "micron-sized" 14
0.4i(L) 0 L9g(5)
0.41(5) 0 505(20) bulk 15
0.32(9) 0.06§ 496 (20) acetate magnetic tape 16
0.26 - "l‘99 bU‘k=95,5 m 13;17
0.37 - 505
0.18(3) - 502 (4) 8
0.40(3) - 503(4) bulk
85°K  0.31 0 515(2) bulk 15
o - - 512(10)§
57K - _ 526 (10) 5-75 M 19
o - - 520(10)§ g
L .27k 532(10) bulk 1

a,b,e,d,§ - see footnotes on table 1.

RE

oo

300

FERENCES

. J.1.Kunrath, C.S.MUller and E.Frank, J.Thermal Anal. (in press)

T.tchida, Bull.Chem.Soc.Japan, 46, 79 (1973).
W.Meisel and G.Kreysa, Z.anorg.allg.Chem., 395 31 (3973),
M.J.Rossiter and A.E.M.Hodgson, J.Inorg.Nucl.Chem,, 27, 63 (1965).



5. N.Yamamoto, T.Shinjo, M.Kiyama, Y.Bando and T.Takada, J.Phys. Soc.
Japan, &5, 1267 (1968)
6. J.H.Terrell and J.J.Spijkerman, Appl.Phys.Lett., 13, 11 (1968)
7. W.Kerler, W.Neuwirth, E.Fluck, P.Kubn and B.Zimmermann, Z. Phys,,
173, 321 (1963).
8. T.lchida, T.Shinjo, Y.Bando and T.Takada, J. Phys. Soc. Japan, 29
1109 (1970).
9. P.Pascal, Tratté de Chimie Minérale, vol XVII| part |. Masson Paris,
1967.
10. A.F.Wells, Structural Inorganic Chemistry, Oxford, UniversityPress,
1962.
11. J.0.Edstrbm, J.lron and Steel Inst., 289, 1953.
12. Yu.F.Krupyankii and |.P.Suzdalev, Sov.Phys . JETP, 38, 859 ({1974).
13. J.M.D.Coey and D.Khalafalla, Phys.Stat.Sol. (a), 11, 229 (1972).
14. R.J.Armstrong, A.H.Morrish and G.A.Sawatzky, Phys.letters, 23, 414
(1966) .
5, R.Bauminger, S.G.Cohen, A.Marinov, S.O0fer and E.Segal, Phys. Rev,
122, 1447 (1961).
16. WH .Kelly, V.J .Folen, M.Hass, W.N.Schreiner and G.B.Beard, Phys.
Rev., 124, 80 (1961).
17. J.M.D.Coey, A.H.Morrish and G.A.Sawatzky, J.Physique 32, Cl - 271
(1971).
18. D.Khatafalla and A.H.Morrish, J.Appl.Phys., 43, 624 (1972).
19. J.M.D.Coey, Phys. Rev. Letters, 27, 1140 (1971).
20. S.Chikazumi, '""Physics of Magnetism', J.Wiley and Sons.lnc., N.,
1964,
21. P.O. Voznyuk and V.N.Dubinin, Sov.Phys.Solid.State, 15, 1265 (1973).
22. 1.Dézsi, L.Keszthelyi, D.Kulgawczuk, B.Molnar and N.A.Eissa, Phys.
Stat.Sol. 22, 617 (1967)

301



