Abstract
Systemalical investigations of the alieration of
clay minerals under hydrothermal  canditions and

ihe discpvery ol phases and structural reiations of
minerals  of  Kaolinite group. maimorillonaids.
s mixed-layered silicites eic.. are of great interest.
in the presence of K. Na chlorides (P=900 kg
lems T o S00TC. 23575 hr) Kaoligjie. dichite anc
Cnwetahalloysie are decomposed 4o Torm diostabedral
hydromicas. which are formed through the
mediate  disordered  micd-montmorillonte
S Hiyered formasions

inter-
mixed-

> Palyrypic muodifications of newiy
depend upon the structlire of the sinitial material:
from Kuolinite. mica IM prevails: from: dickite-mica
2M: as from mewahallovsite disordered mica
Under the same conditions. in- the prc\unhv of
€a chiorides. haolinite grotip transforms through the

rormed micas

“hexagonal analog  of “anortite: and ‘with Mg 1o

: ,usgdna _ :

_moriflonies depend upon the concentration of the
'(;hafrgcc 10 octahedral and tetrahedral  positions
From beidellite in the piesence. of K. Na, Ca \Mo
chionides the same qhases as from, Kaolinge an
tormed. hui under, considerably Jower etiperzures
In the presence of KCL dioctshedral montmovilioniic
transiorms through & whole” spectra of disorcered:
- wanca-montmorillonife.  phases to  hvdromica  and
samdine; and with Nu and Ca chlorides 1o tricciahed-
ral monumorilionite and, plamoclase. In the prasence
of MeCl, rioctahedry! montmorillonite’ gre tormed
after dioctabedral. and 41 the duration of
is fopger. 4 trapsforfis mto  taic-montm
mixed-layercd phase.

Sepiolite is decomiposed (P= ‘ZO(}~7()0( kuz.m-
T~325°. . 22-140 hr) and - substituted 'by Mg-mont-
morilionite; palyeorskite under the same conditions
“is substituted by, mantmoriilonite, then (~500°) by,
~mixed-layered mommonltomte-chlome, and then by
chlerite ( </600°) and cordierite+tale (> 600°).

) in 1he _presence of Ca. Mg chlorides (P=1000
kg/em®, 22 hr.)

intermediate ;phases to. rectorite and monb-lavered -

the lowest temperatures of dc..om-

CuKer: Ni-filte:

mvestigation;
RC = 1-2:sec:
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positiorn. of sepiolite and palygorskite~are marked
{~250-300 ;. From sepiclite in the prasence ¢! Ca
chlorides Mg montmorilionite—talc+Ca-amphibolc
are formed: wath MeCl-Mg montmoritionite—iaic 4
pyroxens.  Fromy palveorskite with CaeCl, di- and
tiuctahedral miontmorilicnile are formed and then
talc+anortite (7

fn the pr cv of mixture of Na.Ca Mg chlo
rides (P=1000 4/, 22 hrt sepichite transtorms tp

Mg anoaumoritlonite ands pasygorikite (~2507) and
to. di- amd tricetahedral © rilonie (~300°),
Further. under F=<00-450" tale s formed. afler
sepialité and | pluvioclase.  ¢h erite ~1ale al'er paly-
pgoisKine

Fhe churacign of the newlv-tormed phisas in the
majonty of experiments depends on the coments of

the original material and
mineralizér added,
the -great exlent

upon the iype of the
but their structure 1s defined o
oy the structyural peculiaritics of the
Jnmal materials. which zre inaerited i the process
of solid stdte -ransformatiomal reactions with the
participation of the yapour phise

-

Imtroduction
.o In the preseit arlicle are sompared the essential
fcatures OfF struciurzl succession that are wvpisal far

! istructurals

, Turomginsk o2

imorphaus? alterition  under  hvdrother-
itions Of Keolinne Uy fkandites. montmor:i-
logods. smaktesy ang laver-ribbon ﬂ]uultv-ﬂ.pl()hle‘
and palygorski

Ax cinttia! naterials. the
kaolinite from ProsjEnovsk d
site - from Micalovec deposit,
pately 183
USSR znd palygorskite from
samples wer¢ held under constant Pa,0=1-2 Kb,
=200-650 C conditions. in a. reactor with a cold
lick (Tunle. apparatus type®) in the presence of pure
water or in muxture with chlonides of K. Na.Ca. Mg
in ratioc 2:1 ‘in scaled ampoulés: then they “were
terpered.  Some experiments were carmied -out under
siress -by ‘means of an anvil, designed by Bridgman.®
and - under quasihydrothermal pressure i« cylinder-
piSton type Bpparaiys The qruuural characieristics
of newly formed materials w dc'ermmcd maml» by
means of X-ray di:’tya:mm'clr)

o8,

mllo\\-mgx were used:
osit, USSR, metahalloy-
C2z8SR. dickite from

Pamir. USSR. The
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USSR, sepiolite from. Karamasar,
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Structural Transformations of Some Clay Minerals

The Inheritance of the Structural Motive

The transformations of kaolinite under hvdrother-

mal' conditions in the presénce of K.Na Ca Mg
chiorides (Flg i) show that the intermediate and final

new : phasi are. in peneral layered silicates andd.’
+ aluminosilicates with similar basis of structure.  Fven
if the samples are treated for 72 hrs an temperatonies

200-500 C non-lavered phases (zeolites. teldspars, ete.).
that are formed under siniilar condittons’ from glasses
and gels, ' owere nov tormed. Onlv under higher teny-
perature  stabihity  segion  than  that ot
(T >475°C 3-22 hry) an admixtare of andalusite-like
phase was tormed. .

The specification of synthesized phases
lows. in ditierent combinations of

18 as ool
tetrahedral  and

octahedral nets with a formation .of 2.3.4. and many- '

lavergd structures,  On o the diffractogramms: of  all
layered phuse Which take a part in reactions. this can
be seen in the conservation of the position ol reflec-
tions hkO th, k=0: 1. 2, 3., i k, h=k-even) and in
essential alteration of the ,xmnon o1 reflections 001
and B (for example—the experiments with KCI and
CaCli—(Figs. 2. 3). Small variationy of. parameter #
{4 b=0.06 A), that is fixed by changing of maximum
Uni), show that the movement ot structure in the blisal
planc s msignificanty small.  fay interestng to coni-
nare the seguenses OF tormation of new: phases, be-
tween the systemi i which - kaolinite nnunerals were
treated under hydrothermal conditions
of €aCly
analogous composiion were . used as anital materials.
In the first system 1wo mam phases are formed: a
swelling one—14 A und nonswelling—7A - (Fig. 3)
The swelling phase. thar was examined by Neray with

difierent treatments, appeared o be monthositionie
(possibly -withr tetrahedral Al) . As the durauon of
treatment increases and ds temperature-of svnthesis

increases up to 400-560 C. this phase i transformed
(Fig. 3) into ordercd mined=tavered: phase. ke mica-
montmorillonite.. The 7A phase
electronomicrography and idenufied 1o be mono-laver:
ed hexagonal apalog of anortite: 1L appesrs wt T=300-
500°C in 22 hrs,  (Fig. 3) and alrer the treatment for

o Fhoses formcd from Aavhnite (Aj, padveorskine (B
and: seplolive ol ivdrolios
adaitigns 0f chlfurides ;I'HQ(,:; bbur
fours).

Svmbuols: 1) ordervd kool (K1
nire; 3) diocratiedral

tarale'y

Op=3U0 ¢ "4«'

21 disordered ke
moptheriflonite, (M 4)
hedrat, momtmeorithonice. 5p Kevdromice THN D %7 Nae
hvdromicg (MM TE orectoritg (R0 S0 tosudite ol
hesagonai anglogee ol adortie vk Lo randony -
stratificarion of mice and mommorifionie:  J1) nm,dum
interstratification of chlorite and m-mlmunl/:-m."
tafe: 13) tremolite: 14) Si0g:
site in’" experiptents with Au.)lim‘u quurL-Lth
feldspard with K/, nephelines-alhtte with - Nae. g
anortite wgordrerite  swirh Col'y talevquartz witi My i
experiments with . palyporskue).  Borders. awd ficids of
phase distribigions on Xéray dira.

. anortite phase.

+ phases did not appear.

haolinie |

“with addition .
and the system in which plassex and wels ot .

was examined by -

"+ MaqCL:
C b2

J

89

70 hours at T 500°C is transformed into two-layered
The formation of two-layered phase
of anortite compusition was reported under similar
conditions'" from glasses and gels at T 350/ C: at higher
temperature crystalline anortite 1s formed and swelling
Thercfore. in the transforma-
tions of kaolmite. the metastahle lavered phases of
anortile composition occur at 400-500°C: under the
same conditions the stable unortite 1 tormed from
gels and glasses ‘ol similap composition.'=

In spite of the similarity of chemical compesition
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