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LATTICE CONSTANTS OF SYNTHETIC LAWSONITE

Canr W. F. T. PrsTon] s, l{at'ional Physical Research Laboratory,

Council for ScientiJic and Ind'wstrial Research, Pretoria, (Jnion

of South Africa

Natural lawsonite, CaO.AlzOa' 2SiOz.2HzO, is orthorhombic' space

grovp C2221 (Pabst 1959), with lattice constants ranging between

or:S.SZ-S.qO kX,  60:5.76-5.37 kX,  cs:13 '19-13'33 kX (Gossner and

Mussgnug 1931, Wickman 1947, Rumanova and Skipetrova 1959)' The

remarkable fact that the molar volume of lawsonite, despite its two

molecules of water, approximates that of anorthite, cao'Alzos'2Sioz,

is an indication that lawsonite might only be stable at high water vapol

pressures. The stabil ity of lawsonite should be scarceiy affected by load

p..rr.rr. though very strongly influenced by water pressure' l'yfe and

Trr..r.. (1958tpointed out that this makes iawsonite an excellent indi-

cator of high water Pressures.
pure synthetic larvsonite has, in fact, up to the present moment only

been synthesized under conditions of very high water pressure (Coes

1955; i istorius, Kennedy and Sourirajan, in press). The latter authors
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reproducibly synthesized lawsonite in the presence of a large excess of
quartz or coesite at HzO pressures above 23 kilobars at 400-600" C. and
20 kilobars at 850o C. Since their starting material was natural Iceland
scolecite, their Iawsonite might have been slightly impure. Furthermore,
the presence of excess silica influenced the stability field of lawsonite,
since the lawsonite was formed by the phase reaction zoisitef pyrophyl-
l i te*water34 lawsonite*2 coesite.

In the present experiments lawsonite was prepared from a hydroxide
mixture of its own composition. Analytic grade chemicals were used
throughout. The finely ground samples were subjected to suitable con-
ditions of HzO pressure and temperature in the simple squeezer high-
pressure apparatus (Griggs and Kennedy 1956).

fn the absence of excess sil ica it was found that lawsonite starts to form
at HzO pressures at least as low as 19 kilobars, and possibly even lower.
The temperatures used ranged from 500o to 6.50o C. This means that the
field of stabil ity of lawsonite is extended towards lower HzO pressures by
at least as much as 4 kiiobars if no excess amount of sil ica is present. Ex-
periments of longer duration might increase this figure slightly. At pres-
sures of 14-19 kilobars, a mixture of zoisite, pyrophyll ite and corundum
was obtained at these temperatures.

Some runs were also made using a hvdroxide mixture of zoisite com-
position as starting material. In this case lawsonite did not appear unti l
27 kilobars HrO pressure at 650o C.

The best yield of lawsonite rvas obtained in a run made at 28.5 kilo-
bars and 650' C. from hydroxide starting material of its own composition.
The duration of the run was one hour. This lawsonite was subsequently
used for the determination of the lattice constants from the powder pat-
tern.

The r-ray powder diffraction pattern of the finely ground synthetic
lawsonite at 25" C. was obtained in a Philips high angle-recording diffrac-
tometer, using fi l tered Co Ka radiation (I:1.7889 A). The resulting
powder data are given in Table I.

A least-squares treatment of the observed reflections yielded the follow-
ing lattice constants:

ao :  8 .787 + .005 A

bo :  5 .836  +  . 005  A

c o : 1 3 . 1 2 3  +  . 0 0 8  A

The systematic absences correspond to the space group Ccmnt How-
ever, Pabst (1959) has shown that false symmetry, the Templeton effect
(Templeton 1956), arises in lawsonite due to special values of the y param-
eters of all atoms in general positions. Consequently, though the space
group is actually C222\ the systematic absences correspond to Ccmm.
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TAsrn I. Pompn Date ron SvNrnt,rrc Lewsomrrn

(CoKa radiation)
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The calculated density of synthetic lawsonite is 3'100 gf cmz taking 4

formula weights in the unit cell. This is in good agreement with the

pycno-metric value for natural lawsonite, vi2.3.084-3.091 g/cm3.
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ALLANITE FROM WADI EL GEMAL AREA, EASTERN
DESERT OF EGYPT, AND ITS RADIOACTIVITY

AurN R. Grnlv, Department oJ Geology, Alerandria (Jn,iaers,itlt,

Alerand.ria, Egypt, U.A.R.

INrnonucrroN

The Geological Survey of Egypt recently reported small pegmatite
dikes and veins carrying sporadic large crystals of allanite in the Pre-
cambrian basement complex rocks of Wadi EI Gemal area, near the Red
Sea coast, Eastern Desert of Egypt. Sadek (1953) indicated the localit ies
of these occurrences and gave a brief report of other mineral deposits
there. The allanite-bearing pegmatites are particularly frequent in the
rectangle limited by longitudes 34o 40'-34o 50' and latitudes 24" 3O'-
24" 40' where they seem to be closely associated with a complex of
xenolithic and gneissic tonalites, granodiorites and diorites. These peg-
matite dikes and veins are of rather simple mineralogy and are mainly
made up of unzoned acid oligoclase with smaller amounts of quartz and
potash-rich feldspars. Allanite is almost the only colored constituent pres-
ent; other accessories being either absent or in rare tiny grains. These in-
clude opaque ores, apatite, sphene and late hydrothermal clinozoisite,
epidote and muscovite. The allanite-pegmatites show signs of late stage
hydrothermal alterations; plagioclase being variably sericit ized or kao-
linized and allanite is also affected as described below.




