
more exactly 

080 °c to a 
ry similar to 
me analogies 
\g. 2 demon-
acteristic dif-
ification pos-
has an addi-
S 0c), which 
}). Moreover 
r diffraction 
:rences in in-
:r; in general 
se structural 

a really poly­
and that the 
.lIt of order­
:>existence of 
nal analyses. 
1 the "dyna­

~'iete (DDK) 
I surprisingly 
leat effects it 
.ized samples 
. In this con­
at the poly­
nfluenced by 
istory. 
;eparated by 
om the field s 

The phase 
igh-tempera­
~nt it will be 
fits physico­
:, high-clino­
It yet able to 
me previou~ 
lse, too, but 
lies (BROw!'i 
:garded it a~ 
'EROTTA and 

Commonly 
protoensta­

ned to lower 

ections. 
the rhombic 

I 
I STA BILITY AND STR UCTU RAL RELATIONS OF (Mg, Fe) METASILICA TES 453 

I 
( 
I 

p 

H#It 

11 1555·C 
Proto."st~/it. 

1'1260·C 
• I H;9h~C/lnol'nsta"t. 
, I I t 11)0 ·C 

1080 OC II Enstot,t. 
II I t ~630·C (Boyd a . Eng lan dJ 
It Low-ClinOfnstot;t. 

--

~2+ ! 
\ 
\ 
\ 

---

\ 
\ 
\ 

LOW-CLINOEN5TA TIT& 
\ 

EN 5TATITE 
me/a s/a e; 
Low Hig~;..Clinoen.;~ __ _ 

-=:::.-------

ENSTATITE '. 
me/astable ; 

1495;0) w,th 25 mot. ' I, F.S,O) 

""./1 
l!1420·C 

Cnstatlt. 
l! < 500 OC (.) 

Low - Chllo.Mfat;, • 

HIGH- CLINOE N5 TATI TE 

HIGH-CLINOENSTATITE 

~630 lOBO 1130 1260 1555 T COC] 

Fig. 3. Schematic P-T diagram of MgSi03 • 

enstatite, which is commonly regarded as the stable 
low-temperature polymorph of MgSi0 3 • The synthesis 
of pure rhombic MgSi0 3 is not possible at I atm. 
Therefore it is necessary to apply either hydrothermal 
conditions or high pressures. The synthesis of the pure 
rhombic enstatite described in this study, was perform­
ed at 25 kb and 1300 °C, starting with low-clino-

, enstatite. 
If large quantities are needed, it is more convenient 

to synthetize the rhombic phase at 1 atm at about 
960 °C with LiF or LiOH as a flux. These fluxes cause 
a marked lowering of the transition temperatures 
and an increase of the transformation enthalpies. 

I 
The calorimetric investigations revealed that the 

rhombic enstatite forms the phase of higher enthalpy 
and entropy with respect to low-clinoenstatite. Low-
cl inoenstatite should be stable below 600 ec, which is 

I in good agreement with the transformation temperature . 
of 630 °C, extrapolated by BOYD and ENGLAND (1965) 

from high pressure experiments. Because enstatite is the 
less dense phase (as the lattice constants and the optical 
constants in table 1 demonstrate), high pressures will 
lead to an extension of the field of low-clinoenstatite 
to higher temperatures at the expense of the field of 
the orthopyroxene. 

However, the latter will extend its field of stability 

Pure synthetic enstatite: 

optics : 
n. = 1.647 
"/1 = 1.649 
ny = 1.657 (R. Schwab) 

lattice constants: 
ao = 18.103 A 
bo = 8.807 A 
Co = 5.202 A 
~ V = 416.97 A3 

(R. SCHWAB) 

TABLE I 

Pure synthetic low-c1inoenstatite: 

n. = 1.650 
nil = 1.653 
n, = 1.660 (R. Schwab) 

ao = 9.604 A 
bo = 8.815 A 

A P = 71.650 

Co =5.170 
IV = 415.47 A3 (PEROTTA and 

STEPHENSON, 1965) 

-


