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of metastable intel'111C'ciiat.t'H limy f01'1H Itlu1 perRil:!t. However, with leRs unAtablc 
stfl.l'ting materia.IH J'('ILct.ion l'ateH are commonly too Alow for recrystallization to be 
l1ohioved. 

.It 1ll1l8t bo Atl'l'HRCd 1,IHLli the floW of synthesis of a. given pha,Ho I1co(l bell,r no 
rel'Ltioll to tho fiold in whieh l,hiA phltHC iH Hl,n,h lo. ]~f(\IilihJ'i\lm ill indica.liod only if It 
reaction if! rover'Hi hlo 01', IOHA dt CiRivoly, if It 1111 III hOl' of diffol'Ont AtilLrting mlLiorilLlH 
produco tho 8111110 l'I'furlt.H. 'l'hiA ha,A 1101, heon domonRtl'atod for any of tho hydro
therll1al synt.heseH d('HI:ri "f'd in l,h ill papcr'. 

6.2. ~l'hc 8?Jslern (/,lbi/ ('.- 81:tiw,- wa.ler 

Thero is n. wido fiellL Wig. LO) in whiolt both n.nn.leime and albito appear f!"Om 
OOlllpoAitionfl wit.hill thiH HYHI,{l1ll cont,n.ining exceAR silica, a. type of bohaviour typical 
of many of tho sYHl,elllR Htudicd. Tho following oonolusion!:! are drawn from the 

'oxperimontal data. . 
(1) Tho aprn.ront IlPI)('r Hl,ahility limi t of analcime in the prCRel1ee of qlllUtZ, as 
estl1blished by synl.IH'His. iH 2RO°C ± 10° Itt 1000 bars. The boundary is steep. 'l'hil:l 
is in ren.sonable agreement with obl:lervatiol1s of FYFJol (105Gb), SAND et a.l. (11)67). 
and llARRlm and WJlJ'I'g (1%2). 
(2) The fact that 111H11cimo alono I1ppOn.rS in short rnns I1bovo 280°C and that albite 
I1ppel1rs in longer rllnH (V ATJI'Y, 11){)7) sl1ggcsts that n.naloi me grows readily in 
regions where I1lbite if! t.he 8tn.ble phl1Se, I1nd that the figures in (1) above represent 
a higher tempemtllJ'o t.Imn that for true stability of n.naloimo. 
(3) Preliminl1ry expcriments by OAMPDELTJ (1068) on the solubility of albite in the 
presence of nl1turu.1 analcime n.nd ql1l1l't7. indioato that the I1nalcime + quu.rtz = 
albite + wl1ter eqllilibrium tempomture is near 200°0 I1t sl1tumted wl1ter vl1pour 
pressure. 
(4) The possibility of synthetic high siliel1 I1nl1leimes suggested by MAoKENzm 

(1057) is supported hy the I1bsonce of a silicl1 phl1se in the reerystl1llization of 111bite 
gll1ss to analcime. Ann.lyses of nl1tu1'l1l I1nalcimes (Appendix 2) do not indicl1te u. 
wide variation of composition. 
(5) In experiments using I1morphous silica I1nd gll1sses mordenite appears I1t 
temperatures below 2ilO-245°C I1t 2000 bill'S. FYFE (1955b) found that anu.lcime 
WI1S replaced by mordenite below 220°C I1t 300 bu.rs. 
(6) When quartz iR llRec! in pln.ce of amorphous silica I1na1e1me, not mordenite, 
appears at tempCI'I1t llrC8 118 low as 115°C (Tl1ble 9). 
(7) Lowering the pH hy u.ddition of sodium bicarbonate in runs with I1morphous 
silica raises the 1;('111 pnn.tnres u.t which mordenite appears. This effect can be 
correlated with t.lw influence of pH on siliea activity since high pH increases the 
rl1te of formation of qu artz. 

5.3. The s?Jstem ano'rthite-silica--water 

The following main oonclusions I1re drl1wn from the experimental dl1ta (Ap
pendix 1). 
(1) From allstl1rting materials used in experiments in this system wairakite is the 
highest temperature ca,lcic zeolite to form. The temperature up to which it forms 
is greatest when amorphous silica is used in the starting materials. A summary of 
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