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for somo workers to oxpress compositions in terms of “jdeal” formulae which can obscure
relationships rather than clarify them. Considerable confidence can be placed in the view that
the number of oxygen atoms within the framework of linked (Si,Al)O, tetrahedra is virtually
constant for the unit cell of each spocies, This number must be even, is commonly a multiple
of 8, and can bo dotermined unambiguously from reasonably preciso chomical, X-ray and
density data. Following Huy (1932a) and others, unit cell contents on the basis of this idoeal
number of structural oxygens have been caleulated by the writer for a large number of zeolite
analyses. More attention has been given to variations in the Si: Al ratio than to variations
in the other cations, as the latter aro subject to secondary, base exchange effects and are
thorefore less fundamental in reflecting conditions of formation. Nevertheless as the various
limo zeolites appear to accept such elements as Na, K and Sr into their lattices to varying
degrees, the concentration of theso latter elements in the environments of formation must
influence stability fields. The Mg-bearing specics ferrierite and the barium zeolites are not
here considered. ‘

Tt will be found convenient to deseribe the range of composition of certain zeolites not only
in terms of the fumiliar isomorphic substitutions: (i) NaSi for CaAl; and (ii) Na, for Ca, or more
genorally (Na, K), for (Ca, Sr, Ba) but also in terms of the substitution: (iii) Al for Si within
the totrahedral framework with additional W group cations (Na, K, Ca}) occupying otherwise
vacant lattice sites. This results in a marked variation in the number of W group cations por
unit coll and is equivalent to simultancous operation of the other two types of replacoment,

The rangos of composition tontatively accopted for valid specios are listed below together
with estimates of the specific gravity for some of thoe compositions listed. Specific gravity is
not significantly affocted by the substitution of Na, for Ca (compare analcimo and wairakite),
but it does vary markedly with the other types of substitution. The values given have been
gelocted, avoraged or interpolated from proviously published doterminations and in sgomeo casoes
aro capablo of considerable rofinemont. Only o fow loading referonces have boeen cited; many
others havo been considored.

In Wig. 5 compositions of tho calciferous zoolites aro plotted in molecular proportions on
tho trinnglo (Ca, Nay, 1K,)0 : 211,0 : 2510,, the component (Ca, Nay, K,)O being numerically
oqual to Al,04 for zeolites and for other truo toctosilicates such as anorthite. Horizontal lines
therefore vepresent tho range of variation in Si:Al ratios through each series. Prehnite,

pumpellyite and epidote huave heen plotted for comparison and in these the Al,0, content is
not dircetly related to the other components. The water contont has been plotted arbitrarily at

tho valuo which is judged to best reflect the chomical analysos and structural data. In sovoral
cases it ix open to question. Compositions plotted are based on analyses of apparently good
quality of natural zeolites. Laboratory crystallization from highly reactivo and unstable
atarting materials such as glasses is likely to lond to a greatoer rango of metastablo compositions
than in tho caso of tho natural materinls,

Analeime.  NuoggAlSiy 0y 16H,0 to Nty Al Sigg 0. 16H,0, with minor gubstitution of
(K,Cay) for Nao; commonly noar NaAlSi,04.11,0; 7 = 16 (o.g. Hanrwia, 1028; Coomns, 1056);
D = 2:965 - 0-01., Sama (1957) has indicatod that synthetic analcimes may rangoe {from
NaAlSiy0g.nH,0, to NaAlSiO,anl1,0, prosumably with Z = 12 and Z = 24 respectivoly.

Asheroftine. 40(KNaCuAl,Siz0,4.8H,0); D = 2:61 - 0-05 (Hiy and BANNISTER, 1933).

Chabazite. (Co,Nuy,Ky) Al Siy 070.36H,0 to (Co, N, K g) g.75A115.551 50,50 72.30-H,0. Alkalis
gometimos oxcoed Ca. Strunz (1956) gives (Ca,Nuy)ALSi 0,,.6H,0; Z = 6; D = 2:082.

Epistilbite, SrruNz and TENNYSON (19566) give CaAlySij0,.6H,0; Z = 3. 'In oight out
of fifteon analyses considered by the present writer, thoro ure 15:7 to 16-3 11,0 per unit coll,
tho othors showing rather less. Wo tentativoly accopt 10 11,0 por unit coll, which would mako
epistilbito a true, higher density, polymorph of houlandito with tho approximato rango
(Cit, Nity) 5 5 Al 715119.304: 161,010 (Ca, Natg)3pAlySiyg04gl0H,0 5 D typically 225 & 0-03.
Cu is dominant over alkalis,

Dachiardito is shown by X-ray powder diifraction to be structurally related to epistilbite.
It has a higher alkali content with about Siyg_yg} for 48 O.

Lrionite. (N1x2,1(2,01t,1\1g)4,5Al,Si2,072.27H20; D (cale.) = 2:07 (SrarLes and GaArp, 1958).

Faujasite, Near (Na,, (), 157l 58155024 16H,05 Z = 16; D =192 (cf. STrRUNZ, 1955).
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