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The react  ion o f  KFe02 (obta i ned through thermal decompos i t ion 

o f  K, ,F~(CM)~.~H~O w i t h  a i r  humidity i n  the  remaining a l k a l i n e  medium 

a f t e r  the thermal at tack,  produces small p a r t i c l e s  o f  y-Fe203. 

A reação de KFe02 (obt ido  através da decomposição térmica de 

K4Fe(CNI6.3H20 em contato com a umidade do a r  no meio a l c a l i n o  rema- 

nescente após o ataque térmico, produz pequenas pa r t í cu las  de y-Fe203. 

We have reported i n  a previous paperl the thermogravimetric, 

room temperatures Mkksbauer e f f e c t  and X-ray comparative study o f  the 

thermal decompos i t i o n  o f  K ~ F ~ ( C N )  6 .3H20. I t was shown tha t  the heat ing 

o f  2000 mg o f  the compound i n  a i  r a t  a r a t e  o f  2OCjmin produced a t  9 0 0 ~ ~  

and 1 0 0 0 ~ ~  mainly KFe02 (Fig.  l a  and 2a) w i t h  a small ' c o n t r i b u t i o n  o f  
O Fe304 (around 2% f o r  the sample heated up t o  900 C and even less f o r  

the one heated up t o  1000°~), and a more apreciable con t r i bu t i on  (20 

and 13% .respect ively)  of a paramagnetic compound thought t o  be the hy- 

d r a t a t i o n  product 8-FeOOH (Table 1) .  Avai l ab le  data i n  the 1 i t e r a t u r e  

f o r  both compounds are a l so  quoted i n  Table 1 .  I n  the present note we 

repor t  some resu l t s  on the reac t ion  products o f  the above mentioned 

samples. The sample obtained by heat ing up t o  9 0 0 ~ ~  and which had been 

encapsulatt-d under Ar, was opened i n  a i r  and immediatelyaone day room 

temperaturi? measurement was performed (F ig  .l b) , wh i ch  there fore  i s  an 

in tegra t io r i  o f  the ~8ssbauer  spectra o f .  the f i n a l  reac t ion  products and 

the intermediate steps. The spectrum has been adequately f i t t e d  on the 

assumption o f  smal 1 amounts o f  Fe304 (some 2-5%) plus unreacted KFe02, 

superimposed t o  a t y p i c a l  paramagnetic spectrum, we l l  d i f f e r e n t i a t e d  

from the o r i g i n a l  B-FeOOH. The 1 0 0 0 ~ ~  sample, on the contrary,  was l e f t  

open f o r  a s i m i l a r  per iod  o f  time and then t h e  room tempera.ture ~ 8 s -  



sbauer spectrum was taken. Therefore the spectrum represents the f i n a l  

(or  near l  y) react  ion products (F ig  .2b) . Onl y one paramagnet i c  compound 

i s  found, whose parameters (Table 2) co inc ide  we l l  wi t h i n  the exper i-  

mental e r r o r  w i t h  those o f  the paramagnetic f r a c t i o n  o f  the formersam- 

p le .  To f u r t h e r  e luc ida te  the nature o f  t h i s  compound both samples we- 

r e  measured a t  l i q u i d  hel ium temperature, and i den t i ca l  magnet ical ly  

sp l  i t spectra were found ( ~ i ~ .  l c  and 2c) . The corresponding parameters 

are  shown i n  Table 2. As we suspected the reac t i on  product tobey-Fe203 

(maghemite) i n  accordance w i t h  the statement i n  the l i t e r a t ~ r e ~ , ~ ~  tha t  

the h y d r o l i s i s  of KFe02 and 6-FeOOH produces maghemite, we synthesized 

the compound11'13 so as t o  be able t o  compare the i  r ~gssbauer  spectra.  

The sample thus produced has shown an i den t i ca l  spectrum a t  4 .2O~  wi -  

t h i n  the experimental e r r o r .  For the sake o f  comparison, Table 3 shows 

the values found i n  the l i t e r a t u r e  f o r  y-Fee03 a t  d i f f e r e n t  tempera- 

tures.  Using the 0 value o f  the l i t e r a t u r e 2 0 ,  67s0c, and the B r i l l o u i n  f 
curve f o r  S = 5/2, together w i t h  the room temperature e f f e c t i v e  f i e l d s  

f o r  both sub la t t i ces ,  we obta in  values f o r  the low temperature e f f ec-  

t i v e  f ie lds  i n  the range 498-515 kOe. Therefore we conclude tha t  e f f e c -  

t i v e l y  the reac t ion  o f  KFe02 v i a  8-FeOOH i n  an a l k a l i n e  medium, suchas 

what rema ins a f  t e r  the thermal decomposi t ion  o f  K4~e(CN) . ~ H ~ O ,  produ- 

ces y-Fe203. Furthermore we may venture t o  i nd i ca te  t ha t  the approxi-  

mate p a r t i c l e  s i ze  i s  i n  the range near 6 nm i n  accordance w i t h  Krupy- 

anski i and suzdalev12. Besides, support i s  found f o r  t he i  r statement 

t ha t  there i s  essen t i a l l y  no l i n e  broadening and washing ou t  o f  the 

spectrum due t o  superparamagnetism as had been found by Coey and Kha- 

l a f a l l a 1 3 .  Our s l i g h t l y  lower QS values may suggest t h a t  our p a r t i c l e s  

are more spherel ike than those i n  reference 12. Theretore thermal de- 

composi t ion o f  K,F~(CN) .3H20 i n  the 9 0 0 - 1 0 0 0 ~ ~  range and f u r t h e r  re-  

a c t i o n  i n  a i r  may provide an a l t e r n a t i v e  method f o r  the product ion of 

con t ro l l ed  s i z e  p a r t i c l e s  o f  y-Fe203. We may r e c a l l  t ha t  t h i s  t rans- 

formation of 6-FeOOH d i f f e r s  from the one found by Dézsi e t  a2.22 who 

repor t  the conversion t o  a-Fe203 a t  670'~. 

We thanks Drs .C.Sherer and S .  Dubiel f o r  valuable suggestions 

and the B r a z i l i a n  i n s t i t u t i o n s  CNPq and FINEP f o r  f inanc ia1 support. 

This work i s  p a r t  o f  the d i s s e r t a t i o n  o f  one o f  us ( J .1  .K$ towards the 

t i t l e s  o f  " L iv re  Docente" and D r .  i n  Science. 
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F i g . 1  - HUssbauer absorpt ion spect ra  o f  t he  products  o f  the thermal de- 

c o m p x i t i o n  of K , + F ~ ( C N ) ~ . J H  O i n  a i r  a t  a v e l o c i t y  o f  2 O ~ / m i n  up t o  

9 0 0 ~ ~ .  a) sample under A r ,  room temperature; b) sample opened i n  a i r ,  

room temperature; c )  same as b) , 4 . ~ O K .  



- 

ve loc i ty  (mm/s) 

FIg.2 - Mussbauer absorpt ion spect ra  o f  the products o f  the thermal de- 

compos i t ion  o f  K , + F ~ ( c N ) ~ . ~ H  O in  a i r  a t  a v e l o c i t y  o f  z0c/rnin up t o  

1 0 0 0 ~ ~ .  a) sarnple under Ar, room temperature; b) sample opened i n  a i r ,  

room ternperature; c )  same as b) , 4.2'~. 



Table 1 - Room temperature ~8ssbauer  parameters o f  the main products o f  

the thermal decompos i t i o n  o f  K4Fe(cN) .3H20 up t o  900 and 1 0 0 0 ~ ~ ~  and 

cornparison w i  t h  ava i l a b l e  data i n  the 1 i te ra tu re  f o r  these compounds. 

Ref . 
ISa, b,c &,b I#,b,c *#.b $H 

Error o5 the l a s t  f i g u r e  quoted w i t h i n  brackets 

In mm/s 

Isorner s h i f t  data re fe r red  t o  Fe 

In kOe 

E s t i m a t e d  f rom t e x t  and/or d raw ings  

Table 2 - Room temperature and l i q u i d  hel ium MUssbauer parameters o f  the main re- 

ac t i on  product o f  K;e02 and 6-FeOOH. Sample o r i g i na ted  on the thermal t reatmentof  

K4Fe(cN),j.3H20 up t o  900 and 1 0 0 0 ~ ~ .  

R.T. 0.41(4) 0..55(3) - 0.36(4) 0.48(4) - Present work 

0.22(6) 0.05(5) 502(6) 0.30(6) 0.00(5) 504(6) 
4.2 '~ f 1 Present work 

0.40(3) O.lO(3) 513(6) 0.44(4) 0.09(3) 513(6) 
- - . - 

aJb,cJd - see Tootnotes of Table 1 .  
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Table 3 - Data from the l i t e r a t u r e  f o r  the Mossbauer parameters o f  y-Fe203 

- - - 

Temp. l fJbJC P a r t i c l e  Size Ref. 

Room 0.29(9) 0.90(9) - less than 6 nm 12 

broad t r i a n g u l a r  absorpt ion peak 7,4 nm 1 3  

bu lk  

"mi crofi-s ized" 

bu lk  

acetate magnet i c  tape 

bul k=95,5 nm 

bu lk  

bu lk  

5-75 nm 

bu lk  

a,b,c,d,§ - see footnotes on tab le  1. 
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