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SILICATES _

‘ The silicates comprlse the largest chemical group
among; minerals., They show a wide range in composition which

is frequently very complex in character. Recently, however,

X-ray investlgution has revealed importunt fundamentsl facts
concerning their atomic structure and thrown ruch light upon
tie 1ntricata preblem of thelr composltion. It Is now
estavlished that the fundamental structural unit of all

-silicates hms a tebtrahedral shape with four oxygen atoms

surroundinc each atom of silieen, Bub these $10, groups may
be linked together in various ways to form indefinitely.
extended series., In the orthosilicates thess S10, groups
oceulr independently with relations to uvhe other elements
nresenkt, as in arn ordinary smalt, such as & sulphate, @&
arbonate, ebe. In other types of silicates, however, the
810, groups are linked tegether by having ocne or more atons
of oxypen shared In common by neignberinc groups,., I twe
ad jacent sllicate groups have cne atom of oXyzen in comici,

'iﬁdividaal'ﬂrcups with such formulas as 8ig0y, Siglqy, S140¢ss

160.g waT occur,. Further, the Svs& groups zay forié chains

w% two oxygsen aboms ol twe adjacent groups are held
in commch. Single cizing of this type with = composition
corresponding to S§10z oeccur in pyroxens. In amphibole two
sucix chalns are linked together, ;lving a composition
represented by 81,0;5;. =uch Ch&¢nu may be further linked

‘together to form a 5i1icop~0Ayge‘ sheet, thought EO be

characteristic of the micas, with a Pcmpocltior cf Sigac.
Amain the linkilar of the sillicon-oxygen chains may take”

¢ rise to a three~dimensional network.
Such a grouping is cinaracteristic of the dlfferent forms

of siiiga {quariz, fidgmibc stc.}, and by supposing & .

partial repiacwment of sllicon by alum;num &n extended .

“asld network may re cbtained intoc winich basiec atoms can [ L
dintreduced. Tais labtitsr structure is supposea to be characteristic
of tne geolites, wnere metallic atoms may be artificially

substituted for eaecn other and the water coutent varisc
withoubt disturbing tne fundamental structure. In these
various sillicon=oxygen structures, wetallic atoms are ,
placed in such ways as to bind the wihole structure tcgetaer.
It has bsen shown that where isomorphous  replacement takes

“place the number o7 axygen atoms {including ¥ and QH) remains

constant for each unat cell of the structure. Variations

in compasiticn may involve the substitution of &1 by Al,

of Al, Hg, and Fe By each other, of Ka by Cu, cte. A general
statement by Bragg# is “that a silicate should be regarded
as a structure having & constant number ol oxygen atoms in
tire unit, with a constant number of places for metal and
silicon which can e filled by these elements in v “V1ng
proportions consksbtent with a balance between valencies‘

It ean be seen that this view of tne structurs

_of the éllicate< largely does away with the customary assumption
~of the existence of distinective silicate acid radicals and
slters greatly ths usual method of the classification of the

silicates. ®uch a study of the sillcates is, however, only
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just begun, and the time has not yet arrived when a fundamental
reclassification can be attempted. Therefore, in tiiis edition,
the usual chemical classiflcation of the sillcatez nas bee
kept, but short statements concerning the new facts of
structure and relatlons betwesn specles have been introduced
in their appropriate places. '

The silicates are In paxrt strictly annydrous,
in part hydrous, as the zeolites and the gnopshous clays,
etc, Furthermore, & large number of the silicates yleld
more or less water upcon Ignition, and iIn many cases it is
known thet they are, therefore, to be regarded sg basic
{or acid) silicates, 1he line, however, between the strictly
anhydrous ard hyurous sllicates cannot e sharplily drawn,
since with many speeies which yield water upon ignition the
part played by the elements forming the water is as yeb
uncertain. rfurthemaore, Ln the cases of several groups,
the strict arrangement must be deviated from, since the
relation o btoe spscles i3 best exhibited by introducing

tne relabted hydvous spscies immediately afber the otners.

¢ The substance of these paragraphs has been condensed
trom an articis sntitled, The Structure of Silicatss,

by . L. Brag., “s. Kr.o, T, 237, 19%0.
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