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Fig. 18. Fig. 19. 

Samples were collected by allowing the  fume t o  flow through a 
filter paper for  one minute; this gave a layer of oxide on the  paper, 
and indicated at once whether the  oxide was "off-color" or  "white." 
These off-color samples were usually various shades of gray al- 
though some were yellowish or brownish; they had a "dirty" ap- 
pearance when compared with the  snow-white oxides. 

In order to preserve these filter-paper samples they were sprayed 
with a collodion solution to "set" the  powdery pigment on the  
paper. This quickly dried and produced a layer on the  paper much 
like a coat of paint. 

When these oxide layers were sprayed with the  collodion solu- 
tion they became much darker, and incorporating the  oxide with 
linseed oil gave the  same effect. Samples tha t  appeared white 
when dry would take on a distinct gray color, and this spraying 

b procedure not only served to preserve the sample, but accentuated 
the  color differences. 

Small rectangular coupons were cut from these collodion-covered 
I samples, mounted on white cardboard and photographed-Figures 

16. 17, and 18 show some of these results. The color contrast a s  
recorded by the  camera is even greater than appears to the  eye. 

This set  of experiments showed tha t  the  bath temperature ap- 
parently had a pronounced effect on the  color of the  oxide pro- 
duced. A t  temperatures just above the  melting point of antimony 
the  oxide has a gray tinge which becomes darker a s  the  tempera- 
ture is raised. A t  higher temperatures (900"-1000" C.) the  color 











































Fig. 30. (X 22,800). Gray Sample No. 259. 

evident, however, that  this belief was mistaken, and that  very 
small crystals of the cubic oxides are soluble in this reagent. The 
residues from these ammonium sulfide leaches usually amounted 
to less than one per cent of the sample (in many cases there was 
no residue a t  all). Figures 37 and 38 show two such residues ; they 
consist of crystals which appear to be different from either of the 
crystal forms of Sb2O3. We had only small amounts of these, and 
no chemical determinations were made on them. 

We also obtained some residues by leaching oxides with HCl 
solutions. From the dark samples we obtained a black residue and 
from the yellow (high-temperature) samples a yellow residue. 
These had to be obtained by rapid leaching followed by filtration 
because they were slowly soluble in the acid. Figures 36 and 39 
are pictures of two such residues. 

COLORATION. The fact that  we could obtain oxides of various 
shades of color by varying the fume temperature led to  many in- 
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Fig. 31. (X  22,800). White Sample No. 317. 
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Fig. 34. (x  22,800). Commercial Sample No. 501. 

5. The only discernible variation in chemical composition of these 
oxides was the Sb204 content (Table 6). However, the Sb2O4 con- 
tent increased steadily a s  the fume temperature increased, and i t  
was difficult to reconcile this with the observed color changes. To 
make matters worse, all the references in the literature described 
Sb204 a s  a white powder. 

We were able to make a chemical analysis of the black residue, 
and found it to contain 76.4 per cent antimony. The spectrograph 
(Table 7) did not reveal the presence of any other element in large 
quantity. As far  as  our evidence goes this black material consists 
principally of the higher oxides of antimony (theoretically Sb204 
contains 79.2 per cent Sb and Sbp05 contains 75.3 per cent Sb). 

Our explanation is that  the coloration is caused by Sbz04 (or 
other "higher oxides") and tha t  the effect is due primarily to  the 
physical condition of the higher oxides and not to the amount 
present. 

Fig. 35. (x 22,800). Commercial Sample No. 502. 
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Fig. 38. ( x  22,800). Residue from Ammonium Sulfide Leach of Com- 
mercial Sample No. 501. 

The only explanation we can offer then, is that  the "higher ox- . 
ide" formed a t  low fume temperatures is incompletely crystallized 
and imparts a gray "dirty" color to the oxide. At  higher tempera- 
tures, even though more "higher oxide" is present, i t  is more com- 
pletely crystallized and so has less effect on the color. The oxide 
Sb205 is yellow in color, and i t  may be crystals of this material 
which give the yellow tinge to the high-temperature oxides. 

PARTICLE SIZES. Figures 27 through 30 show samples which 
were made with varying amounts of quenching air (Table 9) .  There 
is some decrease in particle size as the amount of quenching air 
is increased, but the decrease is not as great a s  might have been 
expected. 

SPHERICAL PARTICLES. We had expected the electron micro- . 
scope to indicate which crystal form of the oxides was present in 
a given sample, but we had not anticipated that  there would be 












