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for soma workors to oxproRA uonqJOsitions in torms of "idoal" formulae which can obscure 
relu,tionsliips rn.Lhor t.1ltLll clo.rHY 1,ll om . Considerable confidonce can bo plo.ced in tho viow tho.t 
tho numbor of oxygon atoms wiLhin tho framowork of linkod (Si,AI)04 totruhed.ra is virtually 
cOIlJ,tLctnL tar tho unit cell of IllW11 Hpooios. 'fhis numbor must bo evon. is commonly a multiple 
of 8. nlJtl clI.n bo dotol'll1inod ullambiguouBly from l'oasono.bly prociso ohomicl\I, X-ray nnd 
density data. Following' Ill':\' (I U:12a) and othors, unit coll contonts on tho ba.sis of this idoal 
numbtll' of HI.l'lwt.llml OXygl'lIH JIILVtl boon calculnted by tho writer for 0. lo.rgo number of zoolito 
amllyscl:!. J\foro lLLtcnLioll htUl bl'uu giv~n to variations in tho Si : Al ro.tio than to variations 
in tho oLhl'l' CILtiOJlR, (lS t h(l lat I pr 0.1'0 subject to secondary. baBe exchange effectB and 0.1'0 
thol'ofol'o I ('AI'! fLUulnmculnl in j'(·n,·ding conditions of formation . Nevortheloss a.s the various 
limll 'l;polilC'H ItpP(,!lr to accl'pl HlJI'Il olomonts as No., le and Sr into thoir lattices to varying 
d egJ'cl'H, t IH' CO III"'utml iOIl of t 1"';;11 lnttor olements in the environmentR of formation must 
influonce HLab ility Jil'ld>i. Till .' ,\l g. llt·o.l'ing spocios fOl'rierite und t ho bo.rium zoolitoB 0.1'0 not 
hero conHid"J'NI. 

Tt will IJI' Jinllld COIl\'l'uil'lIt to doscribe the range of composition of cOl'tain zooliteEl not only 
in t, :rlll l:l or Iho lilJnilim' iRoIJlorpllic substitutions: (i) NaSi for CaAI; and (ii) Na2 for Co.. or moro 
genomlly (Nl\, K)2 for (Cn, HI', JlIL) but also in tormB of tho substitution: (iii) Al for Si wit.hin 
tho totmbocll'l11 fmmework wi t h wlditionul W group cations (Nit, K, Cut) occupying ot.herwiso 
vacant lattice l:IiLoR. 'J'hifl J'olildts in 0. mm'kod vul'iation in the number of \V group co.tions po!' 
unit coli (tnt! is cqllivulont. t.o HimultcLnoouB oporat.ion of tho othOl' two typos of replacoment. 

Tho rungoR or compoHiLioutontu,Livoly acoeptod for valid spccios aro listod bolow togothor 
with ostillllltOR of t.ho spl'cific g mvity 1'01' some or the compositions listod. Specific gmvity is 
nut HignilicLLJltly nl'fuctnu by LIlO Hl lbHtituLion of Na2 for Ca (comparo analcimo n,nd wo.iraldto), 
bllt it dol'S VlLl'Y lllltJ'kodly wiLIi 11111 nl,hor typos of substitution. Tho VltlUOR given hnvo been 
lloloc Lou, Iwofltg'd ni' illiPJ'polal< 'd frolll proviously publishod uoLorminlLLi olla ILnd in I:lomo cnBOR 
m'u capnblo of cOJlRid('J'al)l(I J'( ,filll'III(lIIL. Ouly n fuw hmding J'oCoroncos llnvo boon cited; many 
ut.hol'H lllwo boon ClIIIHiduJ'l·d. 

In I"i l-( . Ii ('OIllJlllHi l,juIIH "I' t,ltn ('Itll'iroruus zoolitoA aro plotted in molocull1.l' proporLioJls on 
thn 1,l'iIUlgI,. ({)It, llL~ , K JO : :.! ll 20 : 21:)i0 2, the componont ({)n, NU,2' 1(2)0 boing lllunol'icnlly 
eqllal 1,0 A 12°3 for zL'o liLI 'H IllJei 1'01' othor truo toctosiliontos such !lB nnorthiLo, IIori'l;onLal lines 
1,11l'J'( ' l'm'!' l'l'pl'cl:lt'IIL tho l'llllge of val'iaLion in Si : AI raLios Lhrough oach SOl·ios . Prohnite, 
Illlllll H'lIyil(l alld (ll'iiluLo Jnwu bl"Hl ploLted for comparison LLnd in. theso tho AI 20 a content is 
noL dil""'lly l'UILLLcd 1.0 tho OUII'I' components. Tho wltter contont Ims beon plottod arbitrarily ut 
thu \'lti'J( ' which iH jlulgod to bl'Ht I'ufloct tho ohomioullmulYHoB umI stluctuxal lhtt.u. In sovoral 
CUIi,'H it iK "P('1l to I[IWHt iOIl. ('oJllpoHit.ions plottod m'o busod on unlllysoB of o.ppurontly good 
cpmlil,y 11(' lJal.lll'lLl woli Lt'''', LllbomLory orYHt,nlli'l;lltion fl'om highly roae~ive IUld unst.able 
H\.",·I ill l-( "",I,·,·i ,.lH Hll"" lIH g laHHl'A iH likely 1.0 load 1,0 U gront,or rllngo of m oLastnblo compoHiLioJls 
thlLll in 1,1". "aAO of Lhu Imt.III·,d JJ1l1.t,()rialH. 

A'llfllcime. Nll17AI17Si~l()UO' lUll ~O to NI\14Al14Si3~OOIl' HlH 20' wi~h minoJ' l:lubatiLuLioll of 
(K,C'LI) for Nu; comlllonly Jlual' NltAH:)i 200.1 I 20; Z = 10 (u.g. HA H'l'WJ(I, J 02t!; COO~UJS , 1\151»; 
J) = 2·205 :1: 0·01. ,'AHA (lOG7) hits indico.Lod thut synthotio l.tJllllcimuH lIluy mllgo from 
NuAIHia0 8.?lH20, to Nl\AI~i04.1II1120, pl'of!umubly with Z = 12 1t1l(1 Z = 2·t rospeotivuly. 

Ashcl'ujtine. IIO(KNuCIIAI4HifiOJR.t!H20); D = 2·01 ± O·Ou (l-IJ~Y undHANNHl'J'J~ lt,lO:J:3), 

Olwi.Jaz'ite. ({)a,N"2,K2)6A1l oHi ~o()72.:IOH20 to (Cu,N u2,K2)0.nAlls '6Hi22'6072,:J(I·1I 20. Alkalis 
sumlll,imNI (Ixcllod CI L. /:)'I'ltJlNY. (.1 (11i0) giv(ls (Ca,NIL2)AI}';i40l2.0J[20; Z = 0; j) = 2·082. 

1~/lislilb ile . HTIIIINZ HIHI TI~NN \,HON (lUuO) I:(ivu {)IIAI 2Hi UO\o.r.11 20; Z = 3. 'Ill oight out 
of lil'l"1111 IIIIILlyHI' ''' "oIJHidllJ'(lt\ Ily LiJo ]ll'('H(lnt writ,ur, Lhlll'U aru lli·7 to 10·:1 H 20 pOL' unit eull, 
t.I111 Ot,!ltU'H HlluwilJg I'lL I hilI' IPH... . " '0 I ontHLivuly IICCCl[lt 10 j r 20 )JIl I' unit coli, which wOllld muku 
upiHtillJil ll IL LI'lIl'. iJig lltJI' dt ' JlHi ly, polylJlOrjlh of ltuulandiLo wiLh Lho I\l'proximo.tu l'ltllgo 
(Cu,N"~)~'H~AI 6'7Si I R .30~8.J()Jl~O t.o (Co., N0.2)3 ' 6AI7Si1704s10J(20; ]) typicully 2·2u ± 0·0:1. 
CLt jH dominant. 0\'01' LLlkuliB. 

DnC'll iu nlil o iH Hhown by X-my powdor diifraction. to be s t.l'llcLul'Ill1y roluted to opiHt,ilbite. 
It hus It highor LLllmli t'ont.ont wit.h ILbout l:)i l 9-1Ul for 48 0. 

JiJ-rionite. (Nl1.2,K2.{)ll,;\lg)4'6Alu i27072.27H20; D (calo.) = 2·07 (/:)TAl'LES and CAllD. 19GB). 
l"cmjalJile. NC'nJ' (:'IIa~,C'lL)l . 75AI3'5I-ii" ' 5024.1(lH20; Z = 1(1; D = H12 (of. STRUNZ. 19(5). 
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