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The regularities of transformations of layer silicates under hydrothermal conditions
have been examined. For solid phases reactions (transformation of Al-Si layer
silicates, reactions in Al-Si gels) the main factors that control the formation of
alumosilicates besides P-T-pH are the presence of admixtures of alkali and alkali-
earth cations, likewise the presence of AIV in the starting materials. The increasing
of T and decreasing of P also promotes the preferred formation of layer alumosilicates
than silicates of Al. For the reactions that pass through the dissolution of compo-
nents the leading factor (under P-T-X = const) is the pH of thit surrounding. In
acid surrounding silicates with A1VI are formed and in alkaline conditions such
phases, in which Al is an analog of silicon and supplies the tetrahedral positions.
The results have significance for comprehend geological processes which take place
in zones of hydrothermal alterations, of epigenesis and low-grade mietamorphism
likewise for comparison of experimental studies. A
-
HMceaenoBanbl 3aKOHOMEPHOCTY TIPeo0pa3oBaHusl CJIOMCTHIX CUINKATOB B TUAPO-
TepMaIbHBIX yernosuax. Jlias TBEpAoPasoBBIX HpeodpasoBanuii (TpanchopmMaims
caioneThiX cminkatoB Al, pearknum B Al-Si reisx) raaBHBIMH AKTOPaMH KOH-
TPOIMPYOIUME  (JOPMUPOBAHNE alOMOCHINKATOR nomumo P-T-pH ssisiores
NPUCYTCTBUE IIpUMeceil LIeJ0YHBIX M HIEJT0YHO3eMeIbHBIX KaTUOHOB, a TaKKe
npucyrersue ALY B HCXOMHBIX MarepHaiax. Y BeJludeHnue TeMIepaTyphl i TaBilenus
TAKIKe CII0COOCTBYET MPenMyIecTBEHHOMY (POPMUPOBAHMUIO CJOUCTBLIX AJTIOMOCHIIN-
karoB. Jlis pearnmili TPOXONAIIAX Yepe3 PACTBOPEHHE KOMIOHEHTOB BelylIImM
parropom (npu P-T-X = const) asiaserca pH cpeibl. B KUCIBIX yCI0BUAX dhop-
MHpPYIOTCA cuauKatel ¢ AlV! a B IEJ0YHBIX CpeflaX CHHTe3UPYIOTCH (PA3Bl B KOTO-
phix Al sABJIsETCS aHAIOTOM Si M1 3aHUMAET TETPAdPHUYECKIE TTO3UINUH. Pesynbrarsl
UMeIOT 3HaueHue IS IOHUMAHHMA TeoJOTHMYEeCKUX IPOLEecCOB IPOTERAINX B
30HAX TUIPOTEPMATbLHOII mepepaboTKN, dIUreHe3a W HAYAJIbHBIX CTAJMil MeTa-
MopduaMa, a TaKKe A CPABHUMOCTH DKCIIEPUMEHTAIBHBIX PadoT.

1. Introduetion

The papers on hydrothermal synthesis in the systems K,0, Na,0-Al,03—Si0y—
H,0 (Roy, OSBORN; JARIKOV, Tvaxov, Ducirova, SHMONOV, FONARJOV; SAND,
Roy, OsBorN) allowed to reveal a considerable quantity of alumosilicate phases,
which have distinct structural differences for similar compositions. They are
both typical polymorphs of AlSiO; composition (andalusite, sillimanite and
kyanite) with various Al coordinations (BraGa, CrariNGBULL) and layer hetero-
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desmic phases with more complicated structures, with Al both in fourfold and
in sixfold coordination, for example — mixed layer 1:1 pyrophyllite-beidellite
(Voanirev, GoeisEvILY, MbpIvVNISHVILY), Al-torrensite (Korov, LEBEDEV,
TarLAROV), Al-chlorite (FoNarRJov, BERHIN) and others. There are contra-
dictory points of view about there stability and there field of synthesis, and at
present this does not allow to make a definite conclusion on the conditions of
formation of such phases.

It is known that the transformation by intermediate stages of kaolinite under
higher Py,o-T parameters may pass either through the formation of the polar
structure of beidellite with AI'V and A1V! and further through the transformation
synthesis of mixed layer phases (FrRank-KaMmENETZK1LS, KoTOV, GOILO) Or through
the formation of pyrophyllite and hydralsite (FrRank-KaMENETZELS, KoTov,
TomMASHENKO), if mixed layer phases cannot be stated. These different forms
of transformation depend in principal upon Al being in tetrahedral and octa-
hedral positions or only in octahedral positions of layer structures.

In this paper we report on attempts to investigate in details the conditions of
formation of silicates with different coordination of Al. The results of the in-
vestigation may serve to understand the solid-phase structural transformations
of phases in nature — in the processes of hydrothermal metamorphism and
metasomatism.

The experiments were carried out in a reactor with a cold lick (KoTov, KoPEI-
KIN) in tightly closed platinum ampullas, in the temperature interval 250 to
500 °C, Py,0 = 1000—2000 kg - cm~2, exposition 7—720 hours. As starting
materials we used spectral pure gels (contents of the admixtures of alkalis and
alkaline earths R+ 4+ R** < 0,06%,) and natural kaolinite and dickite. The
products of the experiments were investigated by X-ray methods. The coordina-

tion of Al in newly formed phases was regarded in accordance with data of
structural studies (BRown; Braca, CLarRINGBULL). For the swelling phases the
~ presence of Al in tetrahedral positions was determined by GREEN-KELLE’s
method.

2. Experimental part

2.1. Natural minerals

Kaolinite (Prosyanovskoie deposit, UkSSR) and dickite (Turominskoie deposit
RSFSR) were subjected a hydrothermal process at 7' = 450 °C, Py, —
1000 kg - em~2 during 3 days. As seen on Figure 1, the new phases formed from
these minerals have a marked difference. From dickite is formed (Fig. 1a) well
crystallized pyrophyllite with AIV! (4 andalusite-like phase and hydralsite),
while from kaolinite is formed a random mixed-layer phase of the pyrophyllite-
beidellite type with AIV! 4 AI'V, with the prevalence of pyrophyllites inter-
packets intervals, and a partial nonrandom mixed-layer phase with dg, 29,4 A

2L, 33,9 A and dgp, 13.8 A 2L 147 A (4 andalusite-like phase, quartz
and hydralsite). Thus, though experiments were carried out under identical
conditions for both starting materials (both tubes in one reactor), kaolinite form-
ed layer phases having a higher degree of tetrahedal Al — Si substitutions
than those from dickite. The difference in these transformations cannot be
explained by the fact that the starting minerals are different polytype modifi-
cations. It was thought to be possible to connect these differences in the trans-




