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Stability of Epidote Minerals 
AN UMnEH of RiJi('at c' minf' l'l1.l s havo provod tlifficliit 

t.o synthosizo by the' ,'olllll1only employed moth ods 
involving hydrothCl'lllH l ('l'YHtall ization of glaRses 01' 

roaotivo oxido mi~cH of !omit,llhlo composition. Failuro 
to synthosi?:e a phll;;(' I nll~' bo ('allRod by the oxpori 
montal condition" Hot Iw ing within tho region whol'o 
the phaso is thorll1oc\ytli llllically st(l,bJo. But, in somo 
caseH, failure simply 1'('(\""j" a IIlT'j.:e nllclcation barriot' 
to tho formation ofi]w ~ t /I bl(' plllu,;o so t hat motastablo 
phases which nll!'leul (' \I'il lt ('w;t' fonT!. and may POI'Siflt 
indofinitely. So\'ol'l1l \1 " l'kf' rH' " 111tvo conRidoro(l th il:l 
problem in rolation I Cl !l,n opitiol(l lllinomls, and tho 
consistont, fn.illlro of' 100v- i' I'C~:-; III'(' synt.hosis cou ld 
inclicate that t,h(':.;o ph,,~, 's Jlm~ I", Rtu.blo only untlor 
rolat,ivoly high-I )J '\'''HllI'C c'o luli1 inn>, . Gf'ologicaloccllr
'ronco do os not, c'lll in I ~' f<lIpplll' (, LhiH proposition . 

• Tho result,s PI'OH" 111 , . .1 111'1'0 in<ii(',. (o tl1fL1, wiLh thoso 
minorals nlicloul lOI, 1:-; It f<llIggiHh PI'OCORS at low 
pI'ORSUrOS, and it' IlilH ;;10p if' by-pasRod, growLh is 
roadily achiovod ('rOil . 111c pl'll~l'll whioh nOl'lllally 
form in synthoRiR. 'I'hiH Rlliggiflh nucleation is 
possibly rolated to tho Htl·U C(.lIl 'O o f the minerals. 

Proof that tho epidote lllinora lH (~oiHite, clinozoisito, 
opidoto) are stablo relativo to tho phasos commonly 
formod in synthcsiH from thoir composition has boon 
approached as follows. When ~oisite is thermally 
decomposod at one atmosphoro, reaction proceods 
accol'lling to the r €'uC'T,ioll : 

2Ca.AI.Si.O. 2(OH) -'>- 2Cn,AI 2f\i.O, + Ca~i03 + 
loisitc anorthite "ollastonite 

CaAI .Si0 7 + H 20 
gchlinitc 

8imilat· reactions CUll bc 'writt.cn for other membors, 
of tho epidote family. ' '''hcn ~oi8i( o synthosis is 
attempted at low preRRlIJ'ot:; and tomporat.ures from a 
mix of appropriato compm;i1,ion, phasos on the right 
of the above equation tund to bo formed , or ifloaching 
,of silica. OCCUI'S hydrogarnots may form. In the 
present experimont,s two starting materials were 
used; an iron-pool' clinozois itc and an epidote which, 
judging from rorn.at-ivo indox, contained around 
13 per cent iron sCKquiox icie (Foo0 3 ). These phases . 
were first thern 1l11J.v dccompo,.;od to form the high
tomperature ass('ml,lnges and then mixtures of the 
epidote mineral and high- tomperatlU'e products 



~ 

" (thnt is, 0.11 tho pluu;('H in tho ahove oqm~tion) woro 
Ilenlod in fmmll cn,psllios with wntor and allowod to 
),Cltct for 30- 80 dn.~·:< >\t. 2.000 ba1'H P1'CSRll1'O and 
1·hcl1 c·xamincd by X 'J'i1YH nnd miCl·osf'ope. 'Vith 
n mixture of opi.lote nn(1 decomposed opidoto, it was 
found that opiclol<' fOl·III(·<1 strongly at GO!)O nnd 630 0 

C. whilo at ?lGo (' . <1 I 1Il1'1,h it.c, gal'not and magnetito 
WOI'O the domimlllt I'rnd llcl,ll. A mixtllt'e of clinozoi· 
sil,o o.nrl decoll1Jlma'rI ,·llIlo:wiKilo pl'ori ll ced elinozoisito 
at 60!)0 C. and H III.r! I,it .. and gal'not (from refractive 
index anrl X-I'Il .\ III(·i.S III'Omenl. close to grossularite) 
at 740 0 C. At fiO:; o It fow gn,inl'l of gal'llot could be 
recognized, bill, growth of clinozoisite was spect,nculal'. 
1n two runs with npi doto eOll1pm;ition ox cess quartz 
was added and at 4(;.-, " anti 005 0 C. strong growth of 
epidote oCCutTe,1. 

TheRe results indicut e clearly t.llltt, ro lativo to the 
normal pl'odncts of RYlIthcsi f<, t Ill' opidoto minomlH 
are sto,bJo at Illo(krato tel1lJl(il'HtUI'OIl and water 
p1'e88111'0s. Therl1lod~'namic com;idoration of entropy 
111111 <olU1I1g<'H ill. ,,(.III1I1C ill\'(llv(',l in<ii<·,tt.(·H 1 hlLt. li1 ,1·le 
pl'essuro would ho n eodod for their formation at low 
tOlllpel'atul'es from suit·able compoRitions. At temper
atures around 3000 C. ami bolo\\', present results~ 
indi(,ltt,() 1,hal, zoolit,eli will O(' ( 'OlHtI Kl,able. \Vork on 
ot,hor react,ions involving calcium nluminosiliOGtes in 
Pl'o!,\'1'OIJH aIR!) dernOl1f;t,l'Htt'H 1 ,hp,~, 1.hill mothod of mix
tUl'OS may be of value ill. proving rolative stability 
of phases whenever it is suspect,od that the slow stop 
in the reaction kinetics is nucleation. 

This work hal! boen Rl1ppO\·ted by grants from 
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