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

T attomptod  propavation and  retontion  of
polymorphs dopondent. on prossuro is an important
aron of high-prossuro rosonreh. Somo ol theso phasoes
aro found in Naturo; others woro unknown prior to
tho rocent dovolopmont. of oquipmont suitablo for
rosoarch at high prossuro and high tomporaturo.

Although high-prossuro phnses aro thormodynamic-
ally unstablo at ambiont conditions, o fow havo hoon
rotainod by quonching to room tomperature wndor
prossuro,  High-prossuro polymorphs found in tho
Barth’s erust! inchudo sovoral minorals, for oxanplo,
tho pyroxono jadoito, NaAISi, Oy (rol. 2): kyanito,
ALSIO; (vof. 3); and dimmnond (rol. 4).  Proviously
unknown phagos aro coosito®, o form of S0, with
higher donsity than quartz: bornzon®, a eubie form
of boron nitride; and soveral compounds ol thoe
garnot typol. A numbor of high-pressure polymorphs
of puro motals, which unlike tho above compounds
cannot bo rotained at awmbiont, conditions, have hoen
roportod?.

High-prossure exporiments on tho molybdenuwm-
carbon systom havo rovonled w now forn for tho
monoearbido phaso, The new  form,  designatod
o-MoC, has boon rotained o atimosphorie prossuro,
Synthosis was achiovod (ron both an oguintomio
mixturo of molybdonim and curhon and an oqui-
atomic mixturo of the compomul Mo,C and enrbon

~ ot prossuros and tomporatures in thoe rango of 40-70 E
kilobars and 1,800°-2.500 (. Tho X-ray diffraction ' 3
pattorn for «-MoC showod the fiest ton lines for a
faco-controd cubic structure. No additional lines
wero observod. The averago lattice paramotor was i b
a, = 427 A. In addition to high-prossuro expori- )
ments in which tho only product was «-MoC, other
exporiments carried out at lower tomporatures and
pressures afforded evidenco for all the phases reported®
for the molybdenum-carbon system at atmosphoric
pressure. A summary of the lattico paramotors of
tho various phases is given in Table 1.

Further oxperimental detuil and a thermodynamic

s

analysis of the effect of pressuro on tho equintomie 3
region of the molybdenuin carbon system will be L
published elsowhero. 3
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Table l.. COMPOSITION AND DIMENSIONS OF PHASES IN THE MOLYB=
DENUM- CARDON SYSTEM

X-ray datn
Come- Malybdenum
position Symbol  Structure aA) oA eofay  atomsfnnit

cell
Mo,C f Monal
1.
packing AT 1574 24
Mo ¥ hexngonal LROO 0064 1
Mo(! ¥ hesaponal 1007 3742 1
MoU n eomplex
hexayonad
elosest
paeiing B00 b8 480 0
Mod a face-controd
onhie (sod-
B ehlor-
Idi) A7 - - 1
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