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The degree of hydrogen ordeting within ices III and Vis con
troversial, very little structural work having been done on these 
phases under their stable conditions of high pressure. Instead 
samples have generally been quenched to liquid nitrogen tempera
tures and recovered to ambient pressure, the results of such stmc
tural studies diffeting from conclusions drawn from dielectric, 
calotimettic and spectroscopic measurements under pressure. We 
have previously attempted to study these phases under pressure 
using a helium gas pressure system. However, the helium dif
fused into the system forming helium hydrate, resulting in great 
difficulty in fmming the desired ice phases. More recently, during 
an experiment designed to look at argon clathrate, under argon 
pressures of up to 5kbars, we found that temperature reduction 
under pressure led to the formation of ice V rather than the clath
rate. As starting from the liquid led to a very poor powder, more 
recent work has established that ices III and V can be prepared 
from powdered iCe Ih, again under argon pressure. We have al
ready collected one data set on ice III under pressure which clearly 
shows a small amount of partial ordering. We also have two ex
periments scheduled for the study of these systems on HRPD at 
ISIS and D2B at ILL. Stmctural refinements will be presented 
from all these expetiments, with particular emphasis on the hy
drogen orderings in the two phases. 
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Experimental investigations of ice and deuterated ice, using 
Raman scatteting at low temperature and x-ray diffraction at 300 
K, were performed in the diamond anvil cell at pressure on excess 
to 100 GPa. 

One of the main feature of the ice phase diagram above 2 
GPa is the VII-VIII order-disorder antiferro-paraelecttic transition 
whose locus was determined by Raman scattering. Analysis of 
the behavior of the VII-VIII transition temperature Tc vs pressure, 
points out three pressure regimes for the proton disordering. In 
particular the drop of Tc to 0 K at 62 GPa is consistent with the 
proton delocalization between two neighbouring oxygens. 

Our x-ray investigation petfom1ed at 300 K confim1s the Pn3m 
structure for ice VII for pressures above 100 GPa. Using a treatment 
based on the universal equation of state (EOS) of Vinet, our x-ray 
data exhibits three pressure regimes for the EOS consistent with 
our Ran1an results. Ice adopts a disordered structure with a proton 
delocalization along the 0-0 direction. This structure is very likely 
a step before the ordered symmetric ice. 
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The proton magnetic resonance (PMR) was used to study the 
molecular mobility in high pressure phases of ice. The routine 
continuous line NMR spectrometer was equipped with a special 
high-pressure vessel of beryllium bronze for registration of PMR 
spectra of samples being under the pressures up to 2 GPa. During 
the study it was found that the narrow PMR line of liquid water 
remains almost unchanged when the pressure exceeds the value of 
ice VI crystallisation (0.8 GPa at room temperature). The broad NMR 
line of solid water (ice) ruises only when the hydrostatic pressure is 
1.3 GPa or more. The half-widths and mean squme widths (or second 
moment M) of this line ru·e pressure independent from 1.3 to 1.5 
MPa. But the numetical value M=9.0±0.5 G2 of recorded spectra 
ru·e much less, thru1 M = 40 G2, computed for the ice VI structure. It 
should be noted that M value of NMR spectmm of ice Ih is 36 G2, 
that is close to the expected rigid lattice ice VI value. 

The observed behaviour of PMR spectra of water under the 
high pressure correlates very closely with the behaviour of PMR 
spectra of H2S at decrease of the temperature. Reasoning from the 
correspondence between the low temperature behaviour of 
moleculm crystals and of those at high pressures one can conclude 
that at approximately 0.8 GPa water crystallises into the 
superplastic phase, and at 1.3 GPa it undergoes a transformation 
into the "rotation" phase. The realtigid high pressure crystal lattice 
of ice VI probably is formed only when the pressure is more, than 
1.5 GPa (at room temperature). 
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The crystal structures of alkali manganese(III) fluorides ru·e 
being investigated by X-ray diffraction techniques at pressures up 
to 50 kbar, using MoKa radiation from a rotating anode equip
ment and a diamond anvil cell (Diacell Products). For one of the 
soudium mru1ganese fluorides a reversible isosymmetric phase tran
sition (22 kbar) has been observed. Studies on the structural fea
tures of this transition, based on single crystal data and on visual 
spectra collected around the phase transition, ru·e cmrently being 
performed. The structure refinements converge smoothly to R 
values below 0.08. The preliminmy results indicate that the phase 
transition implies reorientations of the static Jalm-Teller prolate 
distot1ions of the coordination octahedra around the manganese(III) 
ions. An interpretation of the visual spectra further confirms these 
results. CmTent investigations include studies of manganese(III) 
flumides with other alkali ions. 


