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The format ion of a silver ferri te of empirical  formula  
AgFeO~ by  reactions involving iron hydroxides  and  
silver compounds  in aqueous suspensions was repor ted  
by  Krause ,  Erns t ,  Gawryck  & K o c a y  (1936). The initial  
interest  of these authors  was in use of the  red-colored 
silver compound  in identif icat ion of specific iron 
hydrox ide  compounds.  The products  obta ined were 
apparen t ly  poorly crystall ized and/or  inhomogeneous,  
and  the  repor ted  X- ray  diffraction powder  da t a  consisted 
of only nine reflections. The uni t  cell deduced  from these 
results was rhombohedra l ,  aR =4-61 A, a =85  ° 25'. 

The present  work describes the prepara t ion  of silver 
ferrite, AgFeOe, in the  form of single crystals  from which  
optical  and  improved  crystal  da ta  have  been obtained.  

The prepara t ion  involved the react ion of a mix tu re  
of silver oxide (Ag~O) and  a-ferric oxide (Fe203) under  
hyd ro the rma l  condit ions in basic solutions, for example  
aqueous sodium hydroxide,  concentra t ions  from 3M to 
12M being used successfully. The react ion system was 
sealed in a thin-wal led p la t inum tube  which was hea ted  
in a Stellite pressure vessel of convent ional  design. The 
react ion was essentially complete  in 72 hr  a t  400 °C 
and  40,000 lb.in -2, bu t  no a t t e m p t  was made  to s tudy  
the  kinetics. Use of a slight excess of silver oxide ensured 
t ha t  no free ferric oxide remained.  The tmreac ted  silver 
oxide could be removed  readi ly by t r e a t m e n t  wi th  di lute 
nitr ic acid. The react ion produc t  consisted of shiny 
platelets  up to about  2 m m  on a side and about  0.2 m m  
thick, together  wi th  finer crystall ized mater ia l .  Both  
the platelets and  the smaller crystall i tes gave the same 
X - r a y  powder  pa t te rn .  

Emission spectrographic analysis showed only silver 

Table 1. X-ray powder data for AgFeO e 

Hexagonal Rhombohedral 
indices indices dc do I/Io 

003 111 6.183 6.188 w 
006 222 3.091 3"091 s 
101 100 2.607 2.607 w 
012 110 2-533 2"532 s 
104 211 2-290 2.290 m 
009 333 2.061 2.062 w 
107 322 1.868 1.869 w 
018 332 1.740 1.742 m 

0,0,I2 444 1-546 1-548 w 
110 10T 1.520 ~ 1.515 m-~ 1,0,10 433 1.516 J 
116 321 1-364 1.363 m-- 
202 200 1.303 1.303 w 
024 220 1.266 1.266 w-- 

0,1,14 554 1-183 1.186 w +  
208 422 1.145 1.145 w 

1,1,12 543 1.084 1.085 w +  
0,2,10 442 1.073 1.073 w 
1,0,16 655 1.061 1-062 w 
0,0,18 666 1.031 1.033 m-- 

122 215 0.9897 0.9892 w-- 

and  iron as ma jo r  const i tuents .  Of special interest  is the  
fact t ha t  sodium was present  to the ex ten t  of less t han  
1 p.p.m.,  a l though the  crystal l izat ion took place in 
sodium hydroxide  solution. 

Up to 0.3% sodium has been repor ted in preparat ions  
from coprecipi ta ted hydroxides  (Krause & Pilawski,  
1931). 

Quant i ta t ive  chemical  analysis for silver and iron was 
performed by flame pho tomet ry .  The sample and  stan- 
dards  were dissolved in concent ra ted  sulfuric acid which 
was then diluted.  The analyt ical  results confirmed a 
silver to iron atomic rat io of one to one. 

Many of the  th inner  platelets  were t r ansparen t  and  
a rich ruby  red color in transmission. They  gave a uniaxial  
negat ive interference figure. The crystals were too deeply 
colored for refract ive index determinat ion ,  bu t  the  mean  
value is greater  t han  2. Some of the  platelets  were six- 
sided. The included angle be tween the edges has been 
measured  microscopically to be 120 ° . 

A group of platelets  was m o u n t e d  on a flat glass 
p la te  and  examined  in a di f f ractometer  using nickel- 
fi l tered copper radia t ion (45 kV and 40 mA).  A scintilla- 
t ion counter  de tec tor  wi th  pulse height  discr iminat ion 
was used. Assuming hexagonal  symmet ry ,  all of the 00l 
reflections were measured.  Wi th  this as a basis the  ent i re  
powder  pa t t e rn  (Table 1) was indexed on a hexagonal  
cell. The dimensions are a = 3.041, c = 18.55 /~. The t rue  
s y m m e t r y  is rhombohedra l .  The dimensions of the  
pr imit ive  cell are aR = 6.427 •, a = 27 ° 22'. The pa t t e rn  
is indexed in the obverse posit ion no ta t ion  (International 
Tables for X-ray Crystallography, 1952). The powder  
pa t t e rn  was made  in a S t raumanis- loaded camera,  
114.59 m m  diameter ,  using manganese-f i l tered iron radia- 
tion. In tens i ty  measurements  were made  by  visual 
est imation.  

The densi ty  was measured  in toluene,  wi th  a modified 
Be rman  balance.  A value of 6.39 g.cm -3 was obtained.  
The calculated value of 6.56 was obta ined by  using 
a value of 3 units  of AgFeO2 per  hexagonal  un i t  cell. 

W h e n  hea ted  in air, AgFeO 2 crystals are stable up 
to about  700 °C, a t  which t empera tu re  they  decompose 
with  loss of oxygen to yield metal l ic  silver and  a Fe203. 
In  view of its t ransparency  in the  form of th in  crystals,  
fur ther  s tudy  of the  optical propert ies  could be of interest .  
Likewise, the magnet ic  propert ies m a y  mer i t  investiga- 
tion. 

Thanks  are due to R.  Curry and R.  F .  O'Connell  for 
the emission spectrographic examinat ions .  
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