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stand with small amounts of barium hydroxide or of tetra-
ethylammonium hydroxide, or with soft-glass beads; 
in every case, the refractive index decreased to the value of 
1.4779, cited above, and then remained constant for at 
least three weeks. 
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X-Ray Powder Patterns of Boron Coated Mo 
and W Filaments 

BY ST. v. NARAY SZABO AND CHARLES W. TOBIAS1 

In 1945 we conducted a series of experiments on 
the preparation of pure crystalline boron. Our 
object was to obtain boron in such a form tha t 
X-ray studies concerning the crystallographic 
s tructure would be possible. After the beginning 
of World War I I , scientific information, especially 
from the United States, was unobtainable. This 
is why important papers, such as the extensive 
s tudy of Laubengayer, et al.,2 were unknown to us. 
In most respects the above-mentioned authors at
tained more significant results than we did. Nev
ertheless, the techniques we used and the da ta ob
tained might eventually be of some use in further 
studies. 

1. Preparation of Pure Boron.—A modifica
tion of van Arkel 's method for thermal dis
sociation of boron tribromide3 '4 seemed to us the 
most promising. The regulation of boron tribro
mide vapor stream in van Arkel's original appara
tus (Fig. 1) was effected by separate temperature 
control of two boron tribromide containers, mak
ing it difficult to a t ta in a steady s tate . Also the 

Fig. l. 

quant i ty of boron tribromide necessary to fill such 
an appara tus would have been too large. Having 
only a few grams of boron tribromide a t our dis
posal, we used a much smaller cylinder, 3 cm. in 
diameter and 4 cm. high, and only one boron tri
bromide container was connected to it. The ap
paratus used for the deposition of pure boron is 
shown in Fig. 2. 

Boron tribromide was prepared by using Meyer 
and Zappner 's modified Moissan method.5 After 
purification by distillation the boron tribromide 
was sealed in small glass capsules and stored, when 
not used immediately. In preparation for the 
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thermal decomposition, the apparatus already 
containing the boron tribromide was cooled under 
— 50°, flushed with hydrogen and then evacuated 
to 1-1.5 mm. By controlling the temperature of 
the boron tribromide container, the density of 
boron tribromide vapor in the reaction space was 
fixed by the vapor pressure of boron tribromide a t 
the given liquid temperature. The bromine lib
erated a t the filament was instantaneously bound 
by the mercury mirror a t t he bo t tom of the cylin
der. To keep the mercury surface fresh, small 
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pieces of steel were continuously circulated on the 
surface by means of an outer magnetic field. This 
method enabled us to carry out experiments with 
extremely small quantities of liquid boron tribro-
mide. Constant stream of boron tribromide vapor 
was secured by the sole control of liquid boron tri
bromide temperature. Electrodes were made of Pt, 
and Mo and W filaments of different thicknesses 
were used alternatively. Deposits which formed 
a dense cylindrical layer around the W or Mo core 
were obtained. In no case could the deposit be 
stripped from the filament by simple means. 

On both W and Mo two virtually different de
posits resulted depending on the temperature of 
the filament during the process. At lower tem
peratures, 1000-1300° "graphitic," grayish, vir
tually amorphous deposits were obtained, while 
around 1500-1600° dark gray crystalline surfaces 
resulted. Single crystal growth was observed in a 
few cases, but the specimens were too small, 0.2-
0.3 mm., for further investigations. (Apparently 
the reduction of boron tribromide with hydrogen 
is more favorable for the growth of single crystals.) 
The diameter of boron coated Mo and W filaments 
after thirty to sixty minutes of decomposition var
ied between 400-500 n, while the core diameter 

TABLE III 

POWDER PATTERN OF THE "AMORPHOUS" (SCHUCHARD) 

( BORON 

Sin8 0 ' /est 

0.0279 4 
.0340 10 

422 4 
500 1 
575 6 
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945 2 

0.1170 3 
1460 2 
2420 1 
2860 2 
3130 1 

was 50-100 /u. We were not able to check the 
purity of our samples thoroughly, however there 
is good reason to believe that the purity of our 
samples was not inferior to those of other investi
gators. Specific density measurements averaged 
2.33 (possible error ±0.02). Electrical conductiv
ity and general chemical behavior were qualita
tively investigated. Our findings substantially 
agree with the data of Laubengayer, et al. 

2. X-Ray Powder Diffraction Pattern.—All 
boron collected on the W and Mo filaments 
was investigated in a 5-cm. radius cylindrical 
camera with Cu Ka-ray. We found it unneces
sary to eliminate the W or Mo filaments since X-
ray patterns of W and Mo could easily be singled 
out. As mentioned previously, we obtained two 
types of deposits on both Mo and W. These 
gave different X-ray patterns; however, the same 
type of deposit on the two filament materials 
gave identical ones, so that there was no disturb
ing effect due to any alloy formation between bo
ron and the filament material. 

The reflections of the "graphitic" type of boron 
coating could be indexed using a tetragonal ele
mentary cell (a = 8.57 A., c = 8.13 A., 78 atoms/ 
cell (Table I). 

The "crystalline" deposit gave a pattern which 
suggested a hexagonal cell (a = 11.98 A., c = 9.54 
A., 180atoms/cell) (Table II). 

X-Ray patterns were taken from the "amor
phous" boron which was used for the preparation 
of boron tribromide (supplied by the Schuchard 
Ltd., Germany); 12 line pairs were observed 
(Table III). 
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Interpretation of the Parachor 
B Y M. S. TELANG 

Sugden's parachor P is based on Macleod's 
empirical equation1 

7 = C(D - dy (i) 
(1) D. B. Macleod, Trans. Faraday Soc, 19, 38 (1923). 


