
change to massicot is observed. To accomplish the 
latter the heavier pestle is necessary, preswnably 
since only then is enough pressure available to reach 
the massicot field. On the other hand, the heavy 
pestle will produce some litharge when acting on 
massicot, because all values of preSSUl'e up to the 
maximwn must be encountered, since the appara· 
tus of necessity produces a whole 'spectrwn' of 
pressures. A similar example was found on grinding 
a mixture of the senarmontite and valentinite forms 
of Sb 20 s' 

Thus it is clear that the stresses causing fractUl'e 
generally operate to accelerate reactions, although 
the effect is larger in some pairs of structures than in 
others. Superimposed on this kinetic effect is a 
hydrostatic pressUl'e effect. Detailed verification of 
the separability of the 'stress' and pressure effects 
has been effected" in an uniaxial high-pressure deviceS 
so modified that a slow continuous oscillating dis
placing shear action by the movement of one piston 
through 2° of arc is applied to samples (of the above 
compounds) simultaneously subjected to high pres
sures and temperatures. It is sufficient to mention 
here that it has been established that stresses in the 
form of displacing shear do not alter equilibriwn 
preSSUl'es of transitions (within the experimental 
limits), although they do contribute enormously to 
the rates of such reactions. 

Burns and Bredig2 have ah'eady pointed out that 
the possibility of phase transformations taking place 
on grinding must be taken into account in explaining 
discrepancies in the behaviour of calciwn carbonate. 
Our results show that: (1) 'grinding' or mixing, in 
both 'automatic mortars' and 'Wig-L-Bug'-type 
shakers not only can introduce appreciable amounts 
of surface and strain energy but also can quite 
generally cause the formation of high-pressure phases; 
(2) the effective maximwn in the 'spectrwn' of 
hydrostatic pressures obtained in such instrwnents 
is not less than about 15,000 bars; (3) in addition to 
the quasi-hydrostatic pressUl'es exerted, the shearing 
stresses causing the breakage of bonds and/or the 
storage of strain energy result in a very marked 
acceleration on the kinetics of such transformations. 

This work was done as part of the high-pressure 
studies under contract with the Office of Naval 
Research, Metallurgy Branch, NONR-656(20), We 
are also indebted to S. Merrin and D. Corrigan, who 
carried out some of the experiments reported. 

FRANK DACHILLE 
RUSTUM Roy 

Department of Geophysics and Geochemistry, 
Pennsylvania State University, 
University Park, Pa.. Feb. 10. 
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