
pho,so A~BvG. wi 11 form ovcr /1, wideI' l'n.llgO of conditions if the Hta,to of G is not the 
stablo form at the gi\'ell IH'cRRllre a.nd tcmpcrn.turc, and if OthOL' fltctors such a.s 
nucleation do not. illt,f'l'rel'c. 'l'his cm'd, which is not rostri¥tod to I>ilica may be 
In.rgo. COl1sidor, {'lll' iIl HLn.Ilr.<' . till' )'cacl,ioll: 

A (:-li0 2),1 -I 2:-l i0 2 -+ A(Si02)o 

n,t equilibrill III 1Lt. !,lr. (! 11' 11('1'(' t:,r: () illld (.110 stl1blo si lien. phnso is q IIfLrLz. As Lhe 
free energy of yil 1'('0118 8i lir.n iH :\ !ceal lilOI'(' pORitivo than that of qnn.I'Lz nt this tOIll­
perature (LATHl J': H, 1 nil:!) i [8i I i('n. is n.r/(lpd 118 glass, ilG a.t 2fjoC wi 11 now bccollle- GOOO 
cal and the ficlcl or i\(:-li()~)1I will bc cxpallded. Tho silien. (or n.ny oLhcl' componellt) 
may bo n.dd<'d ill 1111 (,XIH' I'il1l<' IILall'IIII ill 11.11 ItlllOl'phOllH HtlLLo ILIHL /l,t the olld of Lhe 
l'111l mo.y hCl rp(~()\,l'I'nd pal'Lly f)J' (Ill t,i1'e1.v l\.I'i qlllLJ't,Z, Novol'tJHJlnHH, pilILHC'H m/l,y hrwo 
gl'OWIl whilo 1.110 Hi lic '/I, :1C'j,iviL,v WIIH higll 1I,lId llllty 1H'I'HiHt. ill t.Il(\ fillnl PI'CH[lIutH. 

UOIlHi<i(lI' LII!' (,m,l'! IIIiH HiliC'I1, nuf,ivit,y ImH Oil It Ilypion.1 hycil'll,Ln hOlllHIILI·Y. Du,Llt 
fl'OlI1 HyllLlloLin HI,lIdic 'H illtii(,I1I(, LllII.l, I,ho 1'('/wLioll: 

CI\.J\I~:-\il()I~,~II~() - ~ CILJ\1 2:-li 20 S + 2Si02 ·+- 211 20 
\\,111 I'll Idl ll nl""U,lln + ,,"MI,7, ' + WII(Br 

may bo at equilibl'illlllltl'OII1Hl :lI)()OU ",nd 1000 bars. SolnbiliLics (1(Ir.NNJWY, 1!Jr,On.) 
indicn.te that Lhr. f'1'(,O OIlCll'gy of n.1lI01'phOlIH F!ilica iF! n.bout 1liOO cl1l/mol0 (~bovo thn,t 
of C(llartz. ~1'hlll; wilJh n.ll1orphow.l HiJiclt t,hn nbove proccFls will Imve n ilG of -1- :1000 
CIL!. The il8 of r/l'hydrat.ioll 1I11ty hc of' Lho ordor of 10- lG cal/wn.LOl· moleculo and 
tho oq\lilihl'illll1 !<'Il1})('l'Ilt,III'O wiLh 1'<'I'Pt'<:t. to l~morphonH siliclL mn,y be 100- 11)0°0 
higher. ThiH i8 wc'lI d('lIlomd nt!('d hilI" ill dil'ection alld mngnitude by the do.to. in 
Tl1blo 3. 

4.2. Rel'alil1c 1;'/11./111 1'111"1/1' (' (~r sifil'll ('f)'l/ tl'Ut (('flit water c01~/ent 

In this Pn.llI'l' :l1 kill inn iH focll scd Oil 8ili(!n.-l'ich Aystoms. 011 the bltRis of ~ntropy 
it would he c:<pc'('ll'd t./ml, I,ht' 1(,ItHt. "ydl'n.ted phnse would also be tho high tom­
perature }llmfm . ./<'lIl't.llC'l', i r I,wo nHSC'11l hlllgPH IllLvo dilTorent It 111 011 ilLs of HiliClt bound 
in silicn.tes it lllighL 1)(' ILllt.i(lipl~k(l t.llII.L Lho /Lsl:iombln.go with tho gL'CI1LOl' o.mount of 
bound siJiClt wOI"d bc Lho IlIOl'e Rt.n.blo. I t is n, fn,ct tlmt n.Hf:!()l1lbli~goH sllch I'l.H 
llopholino- qulLl'(,z , LholllHOlliLo qlll1l'Lz. olivillo-qlll1l'Lz 111'0 not HLnhl(. It llIight 
thel'efoi:o bo f:!lIl:(g(,Hkd thnt. Lho Iltl'g<'1' HilielL eonLent OfFlOdi1l1ll IlIOL'cioniLo I'olal,ivo to 
ann.lcimo eOllld c!ollC:('ivlthly inomlLHo it.H HLlthility I1nd he1lco IlmJw it the hight'r 
tomperntllL'c pitHH<'. 11(lw(\vcl', Lho I'clwt.ioll: 

NnJ\l:-\i r'()12·:I·IiIl~O - ~ N/tAIN.i200' H20 + 2·{)H20 + :J~i02 
must have l~ IHlHit.i\'(' (,11i.I'OP'y uh/tngl' <[110 to tho largo entropy of fl'ee wn.tOl' in the 
gas or liqllicl HI.Il\.P. 'l'hiH implio!; t;Jml, 1tllltlcilllO becomcs mol'o al.nble I'l.t high tem­
pOl'atlll'esl'clu,tivc t.o Illonlollite. Analci1llc Hood not bo sto.bJo n,t all, but it would bo 
most remnrlmhlo if n.1I1tlcime was Htn.bJe nt lower tempomturos tila,n mordenito. 

Tho siliea-ddicicnt zeolit,e J1lttroliL(' (Na2A12Si:Plo.2H20) is llllJike]y to occur 
with free quartz for I1ltho\1gh itA formllla Huggests intormedio.te hydration botween 
mordenite o.nd al1n.Jcirne, on thc baf:!is or itA Nn./HzO ro.tio it is hydt'l1ted to the samo 
extont I1S aJ1o.1cime but has [ess silica. Natrolite would be expected to occur only in 
silica-deficient ellvil'Onments. 
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