
















The results in weight percent are: 

Sio2 _ __ _ ________ _ ______ _ 

AhOa - - _ - - - - - - - - - - - - - - - -
~gO - ------------------F _____ ________________ _ 
K 20 _____ ______________ _ 
~a20 ____ ______________ _ 

41. 87 
12. 97 
28. 27 

8. 52 
10. 94 

O. 12 

TotaL _ _ _ _ _ _ _ _ _ _ _ _ 102. 69 
Equivalent,O = F ___ _____ 3.51 

-----1 
TotaL_ _ _ _ _ _ _ _ _ _ _ _ 99. 18 

X-ray diffraction patterns were made of selected 
mica flakes, and these were compared with a natural 
phlogopite from Canada obtained from the U. S. 
National Museum. The patterns were made on a 
X-ray Geiger counter, using copper radiation. The 
synthetic and the natural patterns are essentially 
the same with minor differences in intensities and a 
small difference in d-spacing, as can be observed at 
the higher angles of 28 (fig. 13). As mica has a 
highly developed cleavage, the problem of getting a 
Tandom orientation of the powder grains is almost 
impossible, hence the intensities are not truly repre­
sentative of the mica. The small difference in d­
spacing may be due to the presence of iron in the 
natural sample and to the fact that the synthetic 
mica does not contain any (OH) ions. 

Impurities were observed in all the crystallization 
experiments, and their presence apparently depended 
in part upon the loss of volatile constituents. In 
early crystallization experiments, using carbon and 
"lmcovered crucibles, where volatilization losses were 
high (about 8 to 10 % by weight) impurities of 
iorsterite, norbergite, chondrodite, and glass were 
present in appreciable quantities. They occurred as 
millry, or cloudy, patches in the plane of the mica 
cleavage. The orthosilicates were often inclosed in 
glass, or they occurred in branching structures (fig. 
14). In later experiments, when volatilization was 
controlled by sealing the crucible, the orthosilicates 

were eliminated, but MgF2 and glass remained as 
impurities. The glass had a mean index of about 
1.51. The impurities occurred in small amounts 
estimated to be less than 1 percent by volume, and 
these were randomly scattered throughout the crys­
tals . Mica crystals as large as 4 in.2 in area and free 
from impurities were obtained from melts in the 
large globar furnace. Structural defects in the form 
of gas bubbles were observed in those melts that 
were cooled quickly (greater than 1 deg C/hr). 

These bubbles, or cavities, appeared to occur in 
planes paralleling the mica cleavage planes. It was 
observed that melts cooled at slower speeds con­
tained less structural defects and fewer impurities . 

FIGURE 14. Mica flake parallel to cleavage. 

Clear mica in lower portion of photograph. R emaining area shows dendritic 
structures (X 30) . 

FIGURE 13. X-ray powder diffraction patterns of natural phlogopite (1) and synthetic phlogopite (2). 
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4 . Summary 

A syn th etic fiuorophlogopite mica having the ap­
proximate formula of K ,Mg12Al,Si120 (oF s can b e crys­
tallized from a m elt at atmospheric pressures. The 
ingredients that pToduced the best crystals consisted 
of: 

Si02 ___________ _ _________ _ 

AhOa _________ - ___ - - - - - - - -
MgO ____________________ _ 

K 2SiF 6- - - - - - - - - - - - - - - - - - - -

P ercentage 
by weig ht 

34. 74 
11. 79 
27. 99 
25. 48 

This composition m elts at about 1,345° 0 , and 
when it is cooled slowly in th e order of magnitude of 
0.3 deg C /lu', good mica cry tals can be obtained. To 
grow large crystals it is necessar y to obtain a pre­
ferred orien ta tion of the individual crystals, other­
wise growth is interrupted by inter section of one 
crystal with another. The disposition of the thermal 
gradient in a mica melt is the most important factor 
governing the orientation of a growing crystal , and 
it was found that mica crystals grow with th eir 
cleavage planes parallel to th e direction of the gra­
dient. The majority of the mica experiments were 
performed in closed platinum crucibles, using electric 
resistance furnaces. 

In general , th e phys ical, ch emical, and electric 
properties of the synthetic fiuorophlogopite, are 
essentially the sam e as those of a natural phlogopi te, 
with the excep tions that the syn thetic mica tends to 
he a little more brittle and does no t conta in (OR) 
ions. Thermally , it h as a higher breakdown temp­
erature, and for short periods of time can withs tand 
temperatures of 1,200° 0 without no ticeable changes. 
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