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Summary The composition and the unit cell dimensions 
of a novel synthetic mica indicate isomorphous replace- 
ment of silicon by zinc. 

THE mica group of minerals displays a great variety of 
isomorphous replacement1 with relatively minor structural 
changes. While co-existence of di- and tri-valent cations 
in the octahedral layer is frequent, substitution of tetra- 
hedral silicon is more restricted, both in terms of elements 
and proportion of atoms. Aluminium is by far the most 
frequent element, and the ratio A1 : (Al+Si) (tetrahedral) 
varies between 0 2 s 3  and ca. 0.25: 1. A material described 
as zinc phlogopite was synthesised by Perrota and Garland* 
from a starting gel containing K+, A13+, Zn2+, and SiO,. No 
analysis of the product was given. 

In the present work, a zinc mica has been synthesised in 
the absence of any trivalent cations. The synthesis could 
be carried out reproducibly in a platinum-lined autoclave 
from a mixture of zinc oxide, silica (precipitated, supplied 
by B.D.H.), and potassium hydroxide solution in the pro- 
portions K,O : ZnO : SiO, : H,O = 0.4 : 1 : 1.8 : 16. The mix- 
ture was kept a t  220 'C for 4 days. The resulting white 
powder was washed with hot water and dried a t  130 "C. 
Its X-ray powder pattern closely resembled that of a syn- 
thetic magnesium phl~gopite.~ It was indexed a~cordingly.~ 
The dimensions of the monoclinic unit cell, calculated from 
40 reflections, with Pb(NO,), internal standard, are : 
a = 0.5338 ( & O . O O O Z ) ,  b = 0.9249 (&0-0003), c = 1.0350 
(*0.0005) nm, f l  = 99'55' f 2'. 

Electron micrographs showed platy crystals. The 
observed density was 3.372 g cm-3 (calculated for 2 = 1, 
3-486 g cm-3, assuming the ideal composition KZO.6ZnO.- 
7Si0,,3H20). The results of the chemical analysis are 
shown in the Table. 

TABLE. The composition of the zinc mica 

Oxides/ Cation Layer 
Element wt. % numbers a charges 

K 8-88 2.01 + 2-01 
Zn 
Si 
H 

5.18b -0.174 46.55 
39.92 { :::fc } -1.836 

4-62 5-47 
(Total) 99.97 

a Calculated per 24 oxygens, cf. ref. 2. b Octahedral zinc. 
c Tetrahedral zinc. 

Assigning one zinc atom to the tetrahedral layer appears 
to be the only plausible way to accommodate the observed 
components in the mica unit cell. The tetrahedral layer 
then assumes the same charge as in common micas with 
Si: A1 = 3:  1. The octahedral layer of the zinc mica 
contains more hydroxy groups (in place of oxygens) than 
usual. This is explicable by the lack of space to accom- 
modate the 6 zinc cations necessary for charge compensa- 
tion. The only other known example3 of a mica free from 
trivalent cations also contains 5 octahedrally co-ordinated 
(Mgz+) ions per unit cell. Its tetrahedral layer contains 
only silicon. The a and b parameters of the present 
structure are increased by 2% compared with that of ref. 3, 
in accordance with replacement of 1/8 Si by Zn with a 
Zn-0 distance of 0.195nm and concurrent shortening of 
the Si-O(-Zn) bond.6 The recent X-ray study6 of a 
framework zincosilicate also provides strong general 
support for our hypothesis. 
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