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'rhe zeolit.cJ lilCilll!, wiLII COIllI!lOIlL~ OIL Lhll iIlL<'I'[1I'etn.tion of hydrothermal syntheses 

Gis1no1tcl-ine. CaAl2Hi 20sAH2(): Z = H (KLtAIlS, 1939) to Cao'9~l-84SiH60s.4H20 with 
modcrate substitution of (K,~i1). 10[' '11.. 

Gnwlinit.e. AccoJ'(!ill~ lo H'l'lt~r "lz (l!.lIiCi), po lylllorphous with Na-rich chabazite, and often 
containing chl1ba)';ito ill lalllC'lIar illkq~I'O\I't h: (N ' L2,Cn}AI2Si,012.0H20; Z = 4; D = 2·028. 

Gonnardite. J~olymoI'JlIt'lIIH wit.!. f ItClIlIHtI"itll Hnc! 11l0HLly near (Ca,Na2}4.3Als.oSin.404o.12H20 
(MF.IXNHR et al ., 1%0) hill. "nn nlHo I"LVl' 11 ig It !'I' rnlio:i of Al:Si (MASON, 1907). D = 2·27 ± 0·02. 

Heuumdite. ~ol'll1UlIy ill t.he l'itllgo (('n,NIL2}4-RAlg.oSi20'4072.24H20; D = 2·21 ± 0·0:1; to 
(Ca,Nn.2}4A1s:-:ii2HO,2.2.f.II20; D = 2·1H 1: 0·0:3. '1'1101'0 is often appreciable K and/or Sr. In 
the silica-rich val'ill~Y dinopLilolito, I.ho compoflition Ilpproachos Ca(Na,K}4AloSi300n.2'i H 20; 
D = 2·14 ± 0·0:.1. 

/.u,1I11WI1tite. ClI4'25AI8 ' 6Hi15.~O '18.l(1l [20 Lo CU:I .76AI7.5SilO.604S.10H20 wiLh minol' ropJt\co
mont of Cn. by Na2, i.o. n01l1' CnAl2Si4012.4Jl20; Z = 4; D = 2·20 ± 0·02 (COOlllDS, 11l52). 
Loonhm'diLo is a partially d hydmlocl variol.y with I\bout 14 H 20. 

Levyne. Porhaps ClIA12Si ,1012.fiI 120 1.0 ('nl'IAI2.2Si3.S012.oH 20 with modorato roplacomont 
of C[\ JJy (Nlt,K}2' /-i·I·ItI) N),; (I \}(in) HlIggC'HI.H PolYlIlorpholl1l and sLruoturnl roJl~tionHhipfl wiLh 
cJmlmzit.o 11tH! giV08 n "20; 7J ~o 11; /) ~ 2· 1·10, 'I'IIU fow aVI\ill\ulo anl\IYBoS appom' to indicato 
G H 20 ml,hl'l' UIIUl U 11 ~O. 

A (" .wlitc. BHHlHILildly NII2<':I1~AI"Siu():t!l'H"~(): 7J r .. il; j) = 2·20; minol' NI\2 1'01' CIl 
(11/olY, 11l3:3). 

Mct(l.~colccilc. J I igh(ll' 1.11I11 [H)l'aLII1'0 )1olYIl11 lI'l'h .. f' HeoJuoiLo (HMY, 1030). 
Morclcllile (1Jtilolilc). (NI~2,K2,<':a}AI2Hilll()24.7112(); Z = 8 (o,g, WAYMOU'l'l[ et al" IIl:.l8). 

wiLII nllmlis USllldly dOlllillall~ OVOI' Ca. j) = ~·12 1: 0 ·03. l!'il'st-clllss anaJYf:les (as dofinod by 
} []';Y, 1032n.) show val'illf iOlltl 0(' no ITlClI'U IllIm 0·15 Al and Si. SynLhotio mordonitos rango 
f/'Om pure Cu t.o puro .Nil mombel's (13AH11I':lt, 1948 and Appondix 1 of this papor). 

Nalrolite . NI12AI2,'i:l010.:!~1~0; Z = !j; ]) = 2·24. Up to 1 in 10 Na roplaced byKllnd 1 
ill 4 NI\ I'('plaoctl hy ('ILl (III';V, 19:1211). 

j'hilliJll<ite. (Cn,}i:~)~ . 6t\ 1r.:-:iin03~.l2lf ~O t.o (Ca,K2ls'5A17Si OOSg.12HgO with Na usually 
Hllbordilluto (cf. \VYAlt'l' IUHl CHA'L'I':I ,AIN, 1Il:.l8). D = 2·20 ± 0·02 for typicnl intol'modin.Lo 
Ilwmbol't! 01' t.ho AoriuH. 

'IPHrlldcJIlatrol-ite, ~(,Ill' (C'I.l.,N,,)"I~Siu()lR.GH'20 (HEY, 1950, p. 1(2). 
Scoleeilc. CaA1 2r:li 30 1 0.3 11 20; Z = il; /) , 2·27 ± 0·02. Minor No.2 for Ca (HlllY, 10:30), 
• 'liIIJite. Approxill1aLuly (Cn,Na2}4AI~:-;i28072.2ilH20; ]) = 2·15 ± 0·02; 1.0 (C[\,Na2}6 

AlloSi2u{)n.2H 11 ~O; Jj = 2·18 ± 0·02 (Ill'. Hl~KAN INA Imd WYAJtT, 1030). Tho lwol'ngo 
wlLll'l'lwr unit cnll for tlUl110 two dozon l'Opl'OHont.n.t.ivu analytlos is 28'7 H 20 as against 24·2 fur 
houlnndiW. Tho s uggostion uf 8TltUNZ nnd ' l'llJNNYIlON (J 05U) LIIL\~ a COl'l'OOt formula HJlUllltL 
Rhow 2·1 11 20 nH in IWlllallliito lU1I1 t.IllLt 1,110 (,WCl minorals al'o polymul'pllfl afl Wl1ll itA IIIWillg 
n ,tull'd (LhOllgh diITOl'onL) HLI'\wL\Il'~'~, it< 1101. Ilwn,fi,,'o nc(:"pLou. 

'/'/""""011 11('. «('!." N"~)M . ~A I " ""i'i ~:\'~()M",:!·I II ~(); I) b; 2·:10 to (Cn,NI\~ho'2GAI ~O ' 6:::;j lU'60"0 
.!! .III~(): J) !.q :.!':'l!:1 (Ill':\', IU:I:.!,,). ('ILAI~Si~()" . !! .. I" ~O; 7J ... 10; J) !:; ~':17, iH a pOHHihlo 
H)'nllll'l it' IIll.ndJOI· (U()I.IIH~II·I · II, J 1l!i2). 

lI'u'ml"'/r' . t'1~AI~Sil()' ~ '!! " }); 7J , H; 7J , ~·2UG (H'I'JUINlatt, 11l5O; COOM1JH, Jlllili). 
J'71(ju/t'w'u/'ilc' UJlit. ",,11 (·OIlI.I,"I,H wdc\llat.I'd fl'oll1 1,110 dl\tl\ of BAKUHAI and iJAYAHI/( (11lIi:'.) 

Ilro ILppl'oximatoly t 'I\" .H.I( N n, I, )O . 34AJ7.6~Hi21 ' 3~0 66.1 G·31J 20' COl'rosponding roughly to 
1CuAI~Si5014'.11120, J) = 2-:W. 

Al'l'j,;NOJX :.I 

OIWlILir'ul and Physical Data OIL lIwlancl-ite aml I'1'ehnite 

(A.M. '.1.'., D. r:l. C.) 

CIll'mit'I\\ nnl\JYH R ILIHl 01.1101' (\111.\\ Oil I.hn h,'ldl\lll,litu u.lld lwuhllito \tHed if\ oKJ1cwimnn l,fI 
dl1llcriUl'd nuovo 1l1'0 ~iVl'lI bl'low. 

III'uTIIl/elite 

Lot'IlJil.y: CHJlll IllulI1icl'JIl, XOVIL S, ·utilt. ( 'I""""" '>!:-I t'I'YSL1\J8, 
SiO~ Ij(I ·H; AI~()3 ](1,11; I"op:! 1,1'.; iI\ l!;() 11'. ; l'aU G·8; :11'0 2·0; N1l20 1·0; 1(20 0·8; 
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