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Abstract

Svstematica) inyestigations of the
clay minerals under hydrothermal- condition
‘the discpvery of
minerals of Kaolinite
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from Kaolinite. mica 1M prevails:
M as from metahalloysite disordered mica

Under the same conditions. in-the preser

*“hexagonal anulog of
- losudite.

transforms through a whole spectra of
- smca-montmorillonife phases to  hydromica
‘wsanidine; and with Na and Ca chlorides 10 rigc
ral montmorillonite and, plagioclase.
©f MeCl. trioctahedru
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is longer. b trans
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TS mto

Me=325°722-140'br) and substinuted by
. morilionite; palveorskite under the same
is substituted by mantmorillonite, then

In' the

In the prase
montmorillonite: are torn

dlteration of

S and

phases and structural reiations of

mnoids.

- mixed-lavered silicates cic.. are of great inlerest.
fn the presence of K. Na chlorides (P=900 kg

e T fo 500 C 23575 He) Kaolinjte. dickite anc

“ometahalloysite are decomposed 1w Torm dioctahedral
hydromicas. ‘which are formed through the inrer-
mediate  disordered micd-monimorilionite  mixed-
“layered formations

o Polyrypic: mudifications of newiv rormed micas
depcpni upoen the swuructire o the -inilial material:

from: dickite-mica

ce ot

Ca chlerides. kaolinite Zroup transtorms through the
intermediate -phases 1o, rectorite and mono-layered -
anortte: and ‘with Mg 1o

4 The transformations of the dioctahedral moni-

'_mﬁﬂqmlcx depend upon the concentration of the

) €harges  in octahedral and tetrahedral  gositions
From beidellite in the piesence. of K. Na, Ca Mz
chionides the same phases as from, kaolinge  an
formed. hut under considerably Jower emerdiures
. In the presence of KOl dnoclghcdral montmovillan

disargered

and
iahed

ment

taic-montmornillonite

Sepioiite is' decomiposed  (P=800-2000 kg/em?,
Meg-mont-
conditions
(~S007) by.
_mixed-layered montmorillonite-chiorite, and then by
chlerite ( <'600) and cordierite+talc (> 600°).

: presence of Ca. Mg <hlorides (P=1000
“kalem®, 22 hr.) the lowest temperatures. of - deconi--
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positior. of scpiolite and palygorskite—aré marke -
{~250~300 From sepiclite in’ the prasence of €3/
chlorides Mg mun'tmuriﬂomle-qalc-:—('a-amphihnk‘
are formed: wath MeCL-Mg montmotilionite~1aic 4
pyre >, From paly ite with CuCl, di- and
woctahedral montmori are formed and then
tale+anortits (T4 2

I the ice of mixture of Na. Ca Mg chlo-
Tides (P=10600 38/¢m*, 22 hri sepiolite transfor ms to

Mg inoarmoritlonite  and pygorikite (~2507) and
W di- amd trigetahedral oy mortlonite (~30G );
Further. . under T=400-45¢ tale is formed, after
sepiolité und | pluviociase, eh orite ~iale ater paly-
goiskite

The acter of the newlv tormed phasas in the

majority of experiments depends on the coments of
the. original material and upon the type of the
mineralizer added, “hut their structure is defined 10
the -great extent oy the struciural peculiarities of the
muai materials. ‘which cre inaerited in the process
ot solid state ransformatictal. reactions with jhe
participation of the Yapour phase

»

Introduction

In the present article are compared the essential
ieatures of. strugturzl succession “thai gre tvpical far
structural-ivpomosphaus!  alterwiian under  fivdirother-
003 OF kaolnite grovy (kandites. montmorijs
aresh tang -Tibbon silicarcs—sepioliles

tonoid

layer

As cimual miaterials. the followings were used:
Kaolinite from Prosjznoysk deposit. USSR, metahalloy-
Ste - from Micalovec deposit. C2SSR.. dickite from

znd  palygorskite from Pamir.
were held under constant

USSR
samples

USSR, The
P ,0=1-2 kb,

T=200-650"C conditions. in 4 reactor with A cold
lick (Tuttle. apparatus type®) in the presence of pure
_water-or in mixtdre with chlorides of K.Na.Ca. Mg

ey

in ratio i sealed ampoules: then they -were
tempered. ' Some experiments were carried - out under
stress -by means of an anvil, designed by Bridgman.#
and - under quasihvidrothermal pressure in a cylindes-
piston type apparaiys.  The structural charadteristics
of newly formed materiald were determined mainty by
means of X-ray, diffractometry.” i

o L (6x

USSR, sepiolie from. Karamasar,
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- ocTesen

+ aluminosilicates with similar basis of structure.
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Structural Transformations of Some Clay Minerals

The Inheritance of the Structural Motive

The transformations of kaolinite under hydrother-
mal conditions in the
chiorides (Fig. |) show that the intermediate and (i)
new : phases are. in gencral layered silicates
Even
if the samples are treated for 72 hrs at lemperatures
200-500 € non-lavered phases (zeohires, feldspars. cic. ).
that are formed under similar conditions’ from elasses

and gels.'t were nov tormied. Onh under higher ten-
perature  stability  region  than that ol haolinije |
(TE>475°C7 332 hry). an.admixtnre of andalusite-like
phase way formed. 2

The specification of synihesized phases. is as-jol-
Jows. in ditterent combinations of tetrahedral and

octahedral nets with a formation of 2.3.4. and many-

lavered siructures.  On the diffractogramms of all
layered phase which ke 2 PArL in reactions. this can
be seen in the conservation of the position ol reflec-
uonsthKO) (. k=03 120 5.0 i, k, h-tk-even) and in
essential alteration of the posilion of reflections (01
and BRI (for example—the experiments with KCI and
CaClo—(Figs. 2.°3). Small variations of parameter A
(4 b=0.06 A). that ‘is fixed by changing of maximum
Vo0, show that the movement or structure in the bhisud
plane s nsignificanty small, i s Inieresung to coni-
pare the: seguenses of farmation ol new- phases, be-

1ween the svstem i which - kaolinite ninerals |, were

treated under hydroihermal conditions with additon .
of €aCl, and the system in which glasses and gels of.

anatogous composition werc, used as initial niaterialy
In the first system two main phases are fornied: a
swelling one—I14 A und nan-sweliing—7A - (Eig. 3)

The swelling phase. that wus examined by X-ray with

different treatments. appeared o be montioritlonite
(possibly -with tetrahedrai Al),  As the duration of
ireatment increases and 4y temperature. of synthesis
increases up to 400-560 C. this phase i transfornicd
(Fig. 3) into ordercd nined=layered: phase. like mica-
montmarillonite.. The 7A phase was
electronomicrography and identified 1o be mono-javer:
ed hexagonal apalog of anortite: i1 ‘appesrs at T= 300~
S00°Cin 22 hrs.  {Fig. 3) and atrer the treatment for

Fig. It o Phuses formd frond Auokinire (A} palviorskite (R
und geplolize (€ wni drothermial Costdeipng - wigh
adatitens of chiorides WP jg0 =4 Kibar, 200-500"C 23-44
Aours). 7 g

Svmbals: 1) ordered kaotinite (K5 2) disordered keelis
nirey  3) diocrahedral monnmoritlonite (M1 4) e
hedral, montmoribonite. 5y Kehvidromica fiN): ) Nt
ivdromiica (HM), 71 rectorite (R ) L i A
Hesagonai anglogie of anortite 1A ) i rendon iy

Stratificurion of miger angd montmorillonite:  TF random -
nterstratification of ¢hlorire and mmtmoritionie WA
tale: 13) wremolite: 14) SiQu: 15) admiatures (X falu:
site in’ experimenty with kqolinite;  quartz+biotine -+ k-
Teldspardwith K/ nepheline-albite: with - N . qidt
anoriite vcordierite/scith Cu’, Tole Squares Wit My i
experiments With . palygorskite),  Rorders fivkaey, of
phase distribidions on Keray dira.
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presence of K.Na. Ca Mg

andd.’
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. anortite phase.

89

70 hours at T 500°C is transformed into two-layered
The formation of two-layered phase
of anortite composition was reported under similar
conditions'" from glasses and gels at T 350/ C: at higher
lemperature crystalline anortite is formed and swelling

* phases did not appear. Therefore. in the transforma.

tions of kaolinite. the metastable lavered phases of
anortite composition occur at 400-500°C: under the
same conditions the stable unortite is formed from
gels and glasses ‘ol similar composition. = :

In spite of the similarity of chemical composition
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