e

s AT

CLOU EV61l 0075

(Reprinted from Nature, Vol. 191, No. 4794, p. 1194 only,

- September 16, 1961)

A New Phase formed by High-Pressure
Treatment : Face-centred Cubic
Molybdenum Monocarbide

T attomptod  proparation and  rotontion  of
polymorphs dopondent. on prossuro is an important
aron of high-prossuro rosonrch. Somo ol theso phasos
aro found in Naturo; others wore unknown prior (o
tho rocent dovelopmont of oguipmont suitablo for
rosonreh at high prossuro and high tomporaturo.

Although high-prossure phases aro thormodynamic-
ally unstablo at ambiont conditions, o fow havo boon
rotainod by quonching to room tompoerature undor
prossure,  ITigh-prossuro polymorphs found in tho
Larth’s crust! includo sovoral minorals, for oxamnplo,
tho pyroxono jadoito, NaAlSi,O, (rof. 2): kyanito,
ALSiOg (vof. 3); and dinmond (rol. 1), Proviously
unknown phagos are coosito®, w form of SiO, with
higher donsity than quartz: borazon®. w cubic form
of Dboron nitrido; and scveral compounds ol tho
garnot typol. A numbeor of high-pressure polymorphs
of puro motals, which unlike tho above componunds
cannot bo rotainod at wmbiont conditions, have heen
roportod?.

High-prossure exporiments on tho molybdenum-
carbon systom havo rovonlod w now form for tho
monocarbido phaso.  The new  form, dosignatod
o-MoC, has boon rotained to atimosphoric prossuro.
Synthosis was achiovod frone hoth an oguintomio
mixturo of molybdonun and carbon and an oqui-
atomic mixturo of tho compomud Mo,C and enrbon

- ab prossures and tomporatures in the rango off 40-70

kilobars and 1,800°2.500" ¢!. Tho N-ray diffraction
pattern for o-MoC showod the first ton lines for a
faco-controd cubic structure.  No additional linos
wero observod. The averago lattice paramotor was
a, = 427 A. In addition to high-prossuro expori-
ments in which tho only product was «-MoC, other
exporiments carried out at lower tomperatures and
pressures afforded evidenco for all tho phases roported®

" for the molybdenum-carhon system at atmosphoric

pressure. A summary of thoe lattico paramotors of
tho various phases is given in Table 1.

Further oxporimental detail and a thermodynamic
analysis of the effect of pressuro on tho oguintomie
region of the molybdenuin carbon system will be
published elsowhero.
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