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Ahflracr 

Sy'\tematu:nl inyestlg311on\o. of Ihe alleJ';.allon 01 
da~ Illtncra\~ under h' tlrCHhcnnal ctllhjillons. Hnd 
I.h" ui ... cpv€n (~J pNi'e ... J.nJ 'InlClltral rci.L.Itlon!>i <'f 
rnmer~d... oj k-aolinilc p:roll('. m\Jnlm~lfIll(lnolds. 
mi c:d-Iayerecl ~dICaLL ...... Cit"., an . .' pj great tnlcrf' .... l. 

h tile r'e,e~('c of ~. "'" < hlol ide' !I,~gO{) k~ 
~rn' T kl '5(,0 C. 22 -, hrl ~.IL'lr~It". JI~f.Iti: a~\. 
IllCIJhaJ1t"'" "IIJ arc \.lCL'onllm'\.t'd 10 Tt'f 111 dhK'tahL'dral 
h)Jronuc:..!~. \..\hlch ""It! ·Il.lrmcd through fl-)~' II1ltr· 

meuhlw di'lClTJCTt:'J n1IC':..!-01ontmllrilk'IHh.' mixed· 
1.:\ en~" 1ormollion ... 

POIYlyptC fl1udtfi·cal1un ... 01' n~\\ i~ Ii.lrnrcd m1C3<.; 
Jep\;IHi upon lhc "uuctUh.: n. th~ lnil1al 1l131eriuL 
trow k;.,olinilc_ nlica 1 i\J PTC\ aiJ...: Irom Jje-kuc-mici'J 
:!.M J: .t::- trout ll1ewhullov"nc Jt"'orJcred mlCc\ 

t..;nd1,:I rhc "iCiI1I( condition .... In the pre~l!Il~1;" (~I 
Ca chJurjue.:-;. huohnllc grnt.p tran'\C1rri,s through the 
... nterOlcdi(jlC ; phat;;e, 10. I cctorllC unll n1ono-la~~red· 

·he.\.agoOl;l1 arwlog 01 , ~1I10rtlt\!, :m .. f "'un l\\,g tu 
tOf.udi!e 

Th~ Iranst"l matrons or the dioclahcora! 1110nl 
·O"·,nfh'(HW'" depellJ upnn thL ..:ontentratlon II{ the 
charge' In octahedral anJ tClrahethal flo"IIlln, 
i'n'm beldeli,te in he r;e,CnCe or " '" ( 'II! 
chloride-s tne saml' nha ... es a" frf\11l k:\(iitr '-ill.. 

formeu, hIli uncJ..:r c"on'ld(~ra.bh lower lClln,cr~1.t1T'C' 

. In the pr~cnc~ l"f l},CI: dloct:ll;edr;.:11 t11t'nln;1 If' lIimLt. 
transtorms thlvl.igh li \\.holt.:' "i:pectru \.If Ct:ou tee.\,;"" 
Illtca-mnntmonllonile pha.st.!~ to hydromit.:.J. d',(' 

. ",1~tdine, and wirn N~ and C:t 'chtont.ie, to tri(\ .... i.ah'-J
rd moollllllnl1onnc dna plapwclast!. In the rr~cn:t. 
I...,J ~1~CI fI'lO(,l<:!hedr 1 montmoriJlOnJl(f tIre lorm~t.f 

~-tf'tc r' JIO~tnht"draL ::In f ,II [he Jur3t10not tft.:J.tmr..n' 
b long~r l tr;:tnSf()ri'~ mlo laic-monrmnrillon nc 
mi"eJ-la~creJ ph",e 

Seplohte IS decompo$ccl IP=80CP2001J kgl em'. 
,T-325, 22-1 40 h(1 and ,ubstJlUleJ by \lg-mont
mo~rillonite; palygorskite! under the same condition ... 
I subSiituled by mQlllnlOrillonlle. then (-500 .1 t>~. 
mixed-layered hlOnrmorillonile-chlorne. and then by 
chlorile I <'600<) and cordierite-talc I> 000<) 

In ihe pre.enoe of Ca. Mg ·chlorides (P=lOOO 
'lg /-cnl:!: 2:: r.il r the 10W~1 It:m·perature..o;, 01, decon't- ' 

Re~ime of ).-~:I\ In1,.'6tl!!:Hion~ C'uKn-: Ni~fil1r ::- kl' 
. ·'24.inA:' 1'\ 1.:200: RC -::; 1-2 "iec. 

pn~luor, ot ;\tplo!itc and palygorskIte arc mark\:J 
(-250-'llO·. I'com ,eplOlile in Ihe prasence (\1 (j 
chloridl,;'s ~1!! nHm'lmonlil)nlle--l3Ic+Ca-nmphihnll' 
arc formed . ' ... ·nll r~!gCI_ w /\l~ m0mOlorilbnilta--IJ I,., 
j1) ro)'.c,;o..: Fror!1 paIY~!f' rsl.itc ,.,.ilh C d _..I;! \.11· :lnd 
tra",:t:ih('L!r::lJ 1, li,H11ml)rilrU lllh.' Jrc.~ formed Lind then 
!:!lc'"7-anortl •• (' > .J~(I Ci. 

lu tilt OIl'CS_·!iIo..:\.' t'~ mbaue 01 "n. C!J }ole chin· 
nuL''- t!';l{ 00 ':.! \,·'11!.·, 2~ hr' !\eO,l,ltlc Ij'i:lnslt~rm~ 1.0 

!\Ig IIILJ!1I1TIoJ",lInnltt.; :tflJ pasgori !-..ltt..: (-250 I .. md 
to dl- :wd r( .. t3h~t..ir.il r,!fl"ll;llfnllo.nnc (-100 l. 
FurthN Ul1ull . .::-;'1;0· -4)0 to;tl.c I~ 10rmcd~ tlftcr 
..,-CP!OJilc :wJ pJill'101;.·b(;t.. t:..'h ("·rite -lalc. ,d'cr paJy
!:wr~klt.: 

The I,,'h ina~l'r t\{ Ih· llc\\I'· It1l0'lcd ph .. t""" In I.!.,:.: 
mall,.1rily 01 c:,:l!:..··ltl".C'II!' Jere: tis U~1 Iht.' t..lllilents 01 

the u rjgJtl~d mi!lcriJI "tf1d 1.Ijlon t;'\, lype 01 the 
mJncrJi.z~r ildJe":. b1lt their :-lJ ucturc is uClmed I\,) 
the -grea: c'xLcn: "Y tht: s'ruCllI:31 pt'l:ulmr.itH:'" Qf Ihc 
1n1tlal malerw.l ' ... htch ~r:! In:Il!!ltej In th..: proce~'t 

-#01 soHd \ Iale 1 an~.dlno allen II rt:1{ :IL'n~ .\ Ith the 
pdf{!Upallt'n .\"lr ihl.;: \".:l.pl.'lir pi' as\,;' 

1n the rr~·t m ...:.rlh.:lr arc _1'lmp4tftJ Li-· ,. ~", • .mtlJ.! 
f~.\turc~ ()1 :-.tru_·ur::-l ~u(ccs~:a ,- th(.il I!le \\ph.JI "Jf 

~t rUCluTal:-f:. :':4.m~(I:-rh<1lli 1 ah\.: ... tlOIl undq IJ I ~l\.Jthcr. 

m:1i '.!cnd'tiolh ~)! H~chr l'!!..: ~f"l r ihanJues. monlnlllfl ... 
10.0011:::. ':m;!~~L1et' ana lavt?r-nbb(m ·.tllcatC' .... - ~cpj()l ile.:"1o 
and p. !,if40r,k.:I.;' . 
, -\~ 'in Ill!!! o'\arpri'ab. the lollo\vlnm; \\~re used . 

Laolinht: frtlrri P o~I::no\~! .. dq ):'oil USSR. mctahalloy· 
"te lrom \j c.I()\CC dcpO,il. CzSSR. dickite Trom 

,Turomgrn\h, <J:r~~. lSSR !)c-ploJqe fr m, i..:.dramasaf, 
US R '·.no palygors'''te frnlll Pamll. L S R. Th~ 
samples wcr<' held unJcr <:on'lanl PII. 0=1-2 kb. 
T~200-n50 c' conditIons in 'a reaelOl with a cold 
lid (Tuille apnaralus l\ pee) In Ihe present" 01 puro 
water or in mlXlure \\ ilh chlondes 01 K l'.a. Ca, Mg 

. in rutlo- ~. ! 'm ,;caled ampouh!\: then lhey were 
Icmpcred, · "OO1t expenmenb Wt:f(' .... orrtt!d OU1 und~r 
stres.., . bv mean~ 0& .an anvil. ric~ii!!ned by Bndgman.·1 

and LlPder oua,ih\Jrotbermal orcs,sutr.:. ., Ci cvltnu(:(
pi;too tvpc.ppJrat,\' The structural ch~raCleli't1c, 
of- newt\ wrn1l..'lJ n1<.il-enah 'Were determmed mainly hy 
"'c-an\ of x.·r.1\ di:tracwmelrj T" 
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SlrucllIral Transformations at Some Clay Millerals . 89 

The ·J"herijance of the Structural Moth'e 

The Imn,lormallon, of kaolin,,", under hI'(Jf<Hhcr
mal conditio n< in the presence or K. !"~. Ca. \Ig 
,hloddes Il"ig. " 'hOI> that Inc inlermeJ,ute anti (In:oI 
nL'W ' phases are in general l~ycred !<otlkal('~ tim! ' 
tl~LJml11osilicJtc~ \\.ith ~imilar ht.l~I'" Of !>truct\lrc F\ rn 
\f the sal11plc~ ale If'Catcu 1"01 72 hl\ .\1 IC!1lr~r'Hul~~ 
~OO-500 t ITt,)I1-1i1\'l!Il!J phu~c ... ilCl)IIII.'\. Jelllsp(II'\. Cl(.l. 

thaI art' lornico LlI1d~n ,inlllni Lomiillun" II \)111 gl..,c".,:I..':-' 
~IHj ed.;.· l \.vt.,'rc 111'1; Inrnll:d. Onl\ tJntler ht1!.hl'f lc-r'l1-
pcr:H~lt·t' lilahdll: rcgH.'1 thdn tilal oj" hJt.llillr~d , 
1.1 >~75 C. 3 ~~ hr,!. "n",ln"'tl\r~ or andultl",c-ii~c 
phase W:,i'!\ 1I .. 11'l1H.::d. 

The ... petit it. i.l!JOll 01 s),mnc;)iJ,(!u ph:s\e.\ h ~!'; IlII 

lows. in d,llercllt COl11b'lflatiofl~ 01 tetrahedra! and 
octahedral nets with tt forlllaUun -<)( 2.3.4, 3nu man\"-
1:)\ k'r.:d ';'UliCllIrc'\, Un Iht' tJiI !racldgr.ll11fl1' dl ;dJ 
la\"~r~d pha'ic \\!lIcn ~ai...~.: ~I I"fl.tt in l'c,u:lillnS. Ihl:-' I.·~ln 
he ~een in the conserv.alH"111 01 th e pv~it1t'[1 uJ ll.!fI\.!\·-

11011> hkO Ih. k...{l. f. " ,; '. : i,. k. h-'-k-e\enl al,d ;n 
t:~~enlial altcratJ('11 01 the po:.lIlon 01 rt!flct.:lions 001 
and ,wJ (for exnrnplc-Ihe experiment' "'Jlh KCI amJ 
(,,( ie-(hgs. ::. 'J) . Sm.llI \an3110n, ,,1 par"meter h 
iL1 l1.::!:O.U6 AI. Ih:11 , ... fi-xctl h~ ..:h(Jnging of m;I\IIl1Unl 

I l1/J, ~ho\\ Ihal !he. !11(\\"cnl('1l! (11 \trl'I;ll1r..: In the ha~~d 
t) lam: l ... tnslgnl"cantl~"m~1l it I~ Illh.'rl':-..tln!:, 10 \,:Onl
POh' the· ':C'qlJr:n~t" ... (11 Itlr111~~lllln 01 nc\\ phu\'cIi:. nt'
l\\t.::en the ") .. I t.: (\'I 111 wil'lch k.l(1lin1tc nllnCr31, Were 

trc:.::ucd 1.HHier hydr~,th('rmal ":l..llH.ht"i( no; \.\'lIh ::uJt1itil,.lll 
OJ (aCI~ ano Ih~ ~) <.,It::nl III whIch .!.!l,l!o. ... es :fnd gl!l ... \11 

analogol1' comp" .... il1on welC' Ihl.!J ~\\ InJlI .. " nli:tlCII.lh. 

1n Ihe Ilr:-,l ,\-!'.tl!'ll1 1\\'(1 main pha."ie\ ort' tornl"cd <J 

s"e lling on<-l-1 A uno l1<'n-.,,\·clilll~-7 '" tflg .11 

The 'wdlJn~ pha't. Ih:.tl "'" ,'x:lnllJl~J h; >"-1'3) \\'lIh 
dl1JcrCIl\ lrearnlt.'r.n",. ;JppLart.:.l,.1 to hI.. nmntrllurtflonnl" 
fpos,ibl; '\\Ilh lclf.lhcdrai All. A, Ihe <l"rallu" 01 
tre;ltOJent 1r\l.'lea"c!'. and il~ lOmnerhlure .1,)f ~\"nthc'I'" 
Jn~reO:1se'S up to .. Hl!J~jOf1 (' Ihi~ ph~t'\c !~ ~ransinrtJlt..'\i 

l rib' ~) inlH (.If(.IC!(.:d nlJ\.(:O:.ja\ clect phd~t.!. Itkt: rlllLJ· 

montmorHlonile. Tht" 7 A pha~c \~ as C~Bmln('J h',· 
.eleCtiahOJnlCTogr<i;rf1) anJ identlfi~~ 'hl b~' mtH1O ... 1t\~cr'; 
ed hC>Odgunal ~lnCllll!! "I un"/llh.!: I! 0.4[11")(';1/., ~II T- ~()Jl-

500 C 1n '22. hr~, iFip 3! Jnd :drCl tfH: tn.::tlJl1t.'llI 1111 

Fi.~, J .' f11J(1.\~'.\ (,'rnllli frd!ll ~r/tli/1lil~ +.4.1 rdY!..lJf'd •. ih iiI, 
I/1Ul ~(.'/llfllllr' I ( "" .. I.' Ii •• 1/ I 0.['/1'1 r.l,,1 ; '-IlIdlli(1I1 \ II II I; 

mim{/I'I!.I (" ~'/J/"rhk\ O'Hl.lJ=·' ),h.tr ~(JO-5V(J C ::--1'; 
hUIII.\}. • 

Sy/lIfwls: /") on/anI "f,<tlillll,' i '" I: ,~r .J/.\or.llf'r,·d I..tll.'''~ 
lIifl \ 3) tiIV(j,"'f'dntl 1l/IJI!lIIh)ri/l'IIfIU' (,\fI./·' -II {ri'if ;II~ 
hnlra/ 1IJf1lt1l1l{lrill~mjlt· 'f t': .hy-,jrdlllin: fli \I J I J I \ (f· 

.J1I'Url.'tlllfli fH\1J, 'I n'('UJj'/II ,,, • ."il JI.,}la'U, fl,. ,1;: 

hC:Hl},'PIUlI IIllt(JtJ)!ur I , II/J ,}ui:( I·j) 'III lllm/1,'}'1 1I1f111 

,\Ift1lific.lltum ilt ml~u IlIUI /llfI/lfl/IPfil/.tJlih': 11) fi.JJ!flt.1II 

imcr.Hrtmllf'luilUl oj ddoriu' lllld I1kIlWHtJrlf/fI}IIlt' . L~.' 

wit:: /3) tTflI/WI"t.: 14'/ :)i(J.,: 15) ({.lOIl.Hur".f ,,\~alldolt, " 
stU! ",' e.\'pcr""t'III:. with itfOlilJiI('. <ltutrr;.+foil ifU;' -·A.,. 
jt'llti.ff'ar/\J'ilil K IWfJlrdllh'+alhirr' II ;1;' - .\ iJ' qIM"I~04..,.. 
WUJ) 11(,"-;- ('(}rJlt~rjl£ 1\'(1/1 (,,' ffl/f' ~(Iu.ltr;:, )\';/11 ,\II! :""'IJI 

(' wu>,imt Il/.I Inlh ~ ["tfy,,·{Jpktfr}. "R()r.kJ \. m:d jif'l.i.\ of 
phM(' dls/rihlfllcuH nil .\ 'r;(\. .,/ift" 

'/0 hou", al T 500 ' C i, tran,(omled inl() Iwo-Iay.ere!l 
anonilc pha,c. The formal Ion of .",a-Iayered ph3$ 
of ~norlJlC compv.,illon V.~\ reponed untler ~Imilar 
comltllOlls 'l from ~I",'e, and gel, al T .1Sfl C: at higher 
h.:.mpcrilturc cr)stailine ,uhtnite IS formed i;tnJ ,,,,.eIliTl:£ 
ph"e, did Mt app"'r. Therefore. 'in the Iwmforrrl&
lion' () knol "';I C. Ihe n\~t"'ta~1e la\'CIeJ phase, of 
anorlile compo,;I;on otcur at ..J00-500· C: tinder the 
~a.mc condition\ lhc stable ",nurtttc 1:'1 IOrmeu from 
ge-I ... l.Inu ghl:'o~e~ '01 (jimilar composition. 1:': 

R 

B 

'C 

In ,pi te <If the "milanl) of chemical composition 

t{Cl 

NilCL 

KU 

~====:-=-I 
~:"~::J 
W~I~lJ~:lJ 

V!/@//!JE::~ 

"'.J 

':d.' " . -. 

I 
ITZZlJI ~2 ITlIlIIl31<.:14 
(:= -.=Is 1:--_ 15 1-.- 11 IT _T 1 fl 

I-.:Ig !'..-.',llomli 1-~-112 
BI31<>o<: 114 . fS 


