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SYNTIIE51S OF OHTIiOHIIOMlllC PIIASI': OF SILICA IN DYNAMIC COl\1PHESSIO:\ 

Table I 

Values of the Interplanar Distances dobs of the Orthorhombic 
Phase of Silica, Synthesized in Shock Waves and Also the Values 

of dcal Calculated from the Parameters Given in [ 7] . 

·'ob. Intensity hid .j 
cal 

3.1" Weak lHJ 3, 17.; I 
2,r;!1 Strong 111 ~.;j!J4 
l,~J.~, Moderate IJ:!O :!.~~;J t 
:!.:!~, r~J2 2.2.)1) 
:t.t:; • ~(JO 2, 1:)2 
2.UI! Strong O~ 1 2.0M 
t.!/!l Weak llJ~ 1.9!J4 
1.ljIj Very weak 1 ~ 1 l.~'.) 

112 1.~6 
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022 t.ti:!f; 
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2(J2 t .. =j;,,) 
122 1.521 
:!:.!l IA~i 
113 1,3.17 
:1l1 1,312 
222 1.29. 
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Fig. 4. Diffractogram of the silica sample : a) initial; b) after compression by a shock wave of am
plitude P = 900 kbar . 

special pellets were prepared for investigations with the 
diffractometer . 

The results of the X-ray-structural measurements 
are set out in Table 1, where besides the observed val
ues of the interpianar distances , we have given the cor
responding values calculated from the lattice para me
ters of the orthorhombic phase of silica [7J a = -1.30, 
b '" 4.70, c = 4.50 A. Some typi cal diffraction patterns 
are displayed in Fig. 4. As in [4 J, the compression of 
the samples with the maximum pressures of 350 kbar 
did not appreciably alter the diffraction pattcrn: in place 
of the O!-quartz lines one coulrl observe a certain magni
fication of the diffuse background. The stale of the sam
ples afler compression with pressures of 500 kbar was 
characterized by lhe absence of diffraction maxima and 
by well diffused backp:ounds (espec ially in the region of 
small angles) . These results were obtained irrespective 
of whether the scanning was done from the surface of the 
compressed sample or from the surface of the speciall~' 
prepared pellet. In large pressures (700 to 900 kbar) , 
one could observe , besides the background, a number of 
maxima which correspond to the orthorhombic lattice 
(with a sixfold anionic coordination) on the diffractograms 

obtained from both sample surfaces (front and rear) im
mediately in contact with the material of the container 
or the strip. The scanning of th e powder pellets re
vealed that a large part of the substance is in a non
structural amorphous state (perhaps in the form of the 
so-called short-range-order phase [ 61) . On e could not 
identify the stisho\·ite lines in any of the experiments . 

Thus, the orthorhombic phase of silica is s~·nthe
sized only in thc surface layer of the sample . at its con
tact with the strip materi:li . We should note he r e that 
this layer is intense l~' polluted by tungsten (str ip mate
rial) : on the diffracto!!Tams one could a lso identify the 
lines of this metal besides the lines of the orthorhombic 
phase . To verify the fact that the new lines are not the 
lines of the chemical compounds of tungsten with SiO,. 
formed as a result of the shock. we laid out. between 
the samples anrl the tungsten discs. a tat ::llic foil of 
thickness 0.2 mm in some experiments which h :t rdl~' 
changes the character of the silica loarl ing. In this case 
also we could identif\· the lines of the orthorhombic 
phase of silica on th~ diffractograms. The pn,bable 
cause for the formation of the orthol'hombic phase of 
silica in the surface layer of the samples only· should 


