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Fluid saturated high-pressure 
experiments suffer from high solu-
bility of the solid components in the 
fluid, which yield chemical zonations 
through Soret-diffusion. As a result, 
more phases than would be allowed 
by the phase rule (in a homogeneous 
system) are present in the run-product. 
Strong zonations in the solid phase as-
sembly cause erroneous interpretation 
of the phase relations and equilibria. 
The chemical segregation is most ap-
parent for the system MSH, this being 
the simplest system representing hy-
drous phases in the Earth’s mantle.   

The problem of the zonations and 
“excess” phases can be overcome 
by inverting the capsule within the 
gravity field (“rocking” multi-anvil/
piston-cylinder). Rocking and tilting 
of a chemically (and density) strati-
fied fluid induces Rayleigh-Taylor 
instabilities, causing chemical re-ho-
mogenisation of the fluid. If rocking 
of the multi-anvil is frequent enough 
(1 turn/min) the chemical gradient in 
the fluid (caused by Soret-diffusion) 
is reset before dissolution/reprecipita-
tion processes cause zonations, the re-
sult is an almost homogeneous system 

that represents chemical equilibrium 
throughout the entire capsule. 

Obtained results from 
“rocking” equilibrium experiments 
in MSH at 850-1000 °C and at 10-
11 GPa demonstrate that there is a 
distinct but narrow stability field of 
clinohumite near the invariant point 
where phase A is replaced by phase 
E. We newly define the stability rela-
tions of phase A - enstatite - forsterite 
- clinohumite.

Another set of experiments at 
540-700 °C and at 1-3.5 GPa were 
performed in the same system for 
the reaction talc + forsterite = en-
statite + H

2
O. Previous investigations 

(Pawley 1998, Guggenheim 1994, 
Kitahara et al. 1966) for this reac-
tion are strongly inconsistent (100 
°C at 2 GPa). These disagreements 
are likely to result from (i) chemical 
segregation within the capsule and/or 
(ii) the criteria applied to determine 
the reaction progress (on the basis of 
bulk X-ray diffraction analysis). In 
our experiments we overcame chemi-
cal segregation (all run-products are 
homogeneous) but this solved only 
part of the problem. It is well known 

that  the dehydration direction of the 
reaction is much faster than the hydra-
tion direction. Sometimes 100-150 °C 
of overstepping is requied to observe 
changes of the phase proportion in the 
bulk. Formation of quench talc is an 
additional problem in the majority 
of the experiments. High resolution 
SEM investigations of experimental 
charges allow to determine corro-
sion or growth features of individual 
grains that, allow determination of 
the direction of reaction to within ± 
20 °C, thus providing the equilibrium 
P-T location of the reaction.  
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