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Ci= 45°, where the model occupies 4 per cent of the tunnel 
cross-section, which should not affect the value of CD 
greatly. The largest correction for endplates was 2·8 per 
cent. 

The correlation between CD, the scale of turbulence 
relative to the size of cylinder and the intensity of the 
free stream turbulence are at present under investigation. 

The drag coefficient and Reynolds number are given by 

2gD 
Cv=drag coefficient= - - -

pU2 Am 

Re= Reynolds number= 
UH(cos Ci + sinei) 

\) 

where Am=projected area in feet 2 of cylinder, normal to 
mean air flow, D = measured drag (pounds-force), H, 
length of side of square (feet), L, length of cylinder (feet), 
U, m ean free stream velocity, Ci, angle of incidence 
between top face of cylinder and mean wind direction 
(degrees), p, air density, and 1J, kinematic viscosity. 
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Preparation and Growth of Single 
Crystals of Metallic Azides by 
Controlled Diffusion in Silica 
Gel System 
STUDIES of the solid state properties of metallic azides 
are at present restricted by the lack of availability of single 
crystal specimens because of preparative difficul ties. 
According to reports, lead azide, for example, may explode 
spontaneously during solution growth, particularly when 
faster growth rates are used1- 3 • Crystal growth in gels at 
near ambient temperatures seems to be an attractive 
technique for growing single crystals of such metal 
azides•-1

. In gels, the diffusion controlled growth rates 
are lower than in solution and convection currents, which 
may be a causative disturbance for explosions are 
virtually eliminated. 

vVe report the successful growth of single crystals of 
lead azide in gels at near ambient temperatures in experi
mental conditions which reduce or eliminate the prepara
tive hazards of solution growth methods. This technique 
has also been used successfully for growing single thallous 
azide crystals. 

Single crystals of lead azide were grown in silica gels 
prepared by mixing equal volumes of sodium silicate 
(Fisher certified reagent) solution of specific gravity l ·06 
and 5·75 per cent by weight nitric acid solution. Five ml. 
of lead nitrate (O· l M) was added for each 20 ml. of this 
mixture. The resulting solution, adjusted to a pH of 
6·5 if necessary, was poured into 25 mm diameter standard 
test tubes and permitted to gel-which occurred within 
5 to 10 min. This gel was allowed to stand for an additional 
1 to 2 h, in order to enhance its mechanical strength and 
resistance to deformation. An additional amount of the 
gel forming mixture, also made by mixing equal volumes 
of l ·06 specific gravity sodium silicate solution and 5·7 5 
per cent by weight nitric acid but containing no lead 
nitrate, was placed on this gel and permitted to gel. The 
ratio of the original gel volume to this second top gel 
volume was approximately 1 : 1. 
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The resulting two layer gel system was covered wit h 
5 ml. sodium azide solution (0·2 M), p armitting the azidc 
ions to diffuse into tho gel and react with the lead ions. 
Experiments were carried out at constant temperat ures 
ranging from 25° to 55° C with the gel systems being 
examined p eriodically for evidence of crystal growth. 

At 50° C lead azide crystals become visible to the naked 
eye after 5 to 7 days . After 2 weeks colourless crystals 
about 1·5- 2 mm in s ize were attained. Using appropriate 
analytical m ethods these wore identified as single crystals 
of orthorhombic alpha lead azidc. Chemical purity was 
ascertained by carefully heating selected crystals to 
approximately 200° C for conversion to lead oxide which 
was then evaluated spectrographically. Although stand
ard grade, reagents tha t were not specially purified were 
used in these crystal growth studies; the total metallic 
impurity content was in the order of 10-20 p.p.m., chiefly 
iron, si lver and some silicon. 

Growth experiments at 25° C resulted in substantially 
higher nucleation rates due to the higher supersaturations, 
and the resulting crystals were opaque. Numerous 
individual experiments were thus carried out without any 
case of spontaneous explosion. 

Thallous azide single crystals were grown following 
essentially the same procedure except that the bottom 
gel layer was prepared by mixing the sodium silicate 
solution with the nitric acid solution containing 5 ml. of 
0·4 M thallous nitrate solution. Five ml. of a 1 M sodium 
azide solution was poured on the top gel layer and per
mitted to diffuse into the gel as before. Satisfactory results 
were obtained at 50° C where two to four crystals of thal
lous azide were obtained p er 20 ml. of gel, after 3 to 4 days . 
These continued to grow to 3-4 mm size within a week. 
The identity of these pale yellow transparent tetragonal 
bipyramids was confirmed by appropriate analyses. 

Experimental studies are continuing in order to obtain 
larger and more perfect high purity crystals. We thank 
the Explosive Chemistry Branch Laboratory, Picatinny 
Arsenal, for the financia l support of this work. 
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Thermal Stability of Metal Hydrides, 
Deuterides and Tritides 
INTEREST in the stability of metal hydride materials has 
baon stimulated by their potential use as reactor modem
tors and as target, materials in neutron generating devices 
which could find widespread applicat ion in compact 
activat-ion analysis equiprrn,nt. Earlier work has scanned 
the thermal stability of most rare earth and yttrium 
dihydrides and dideutcrides1- 6 , and the effects of varying 
the rare earth metal on the heats and entropies of forma
tion have been discussed in terms of lattice energies and 
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