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PS08.0213 CHElVllCALAND STRUCTURAL VARIATIONS 
IN SERPENTINES FROM SOME METAULTRAMAFITES 
OF THE ROMANIAN CARPATHIANS (ROMANIA). Lucia 
Robu, Gabriela Stelea, LN. Robu, Geological Institute of Roma
nia, 1, Caransebes str., 78344-Bucuresti-32, Romania 

Serpentine mineral samples come from some metaultramafic bod
ies included in the geological fom1ations of the Romanian Carpathians. 

For tl1e most pmt of the sm11ples mesh-textme m-e chm·acteristic. Its 
one is detemilned due to tl1e substituted processes of tl1c olivcne or/m1d 
pyroxene by chrysolile ancl/or lizm-clite in the mm-ginalzones, m1d m1tigorite 
in the central ones. Sometimes, some small m1tigorite ±1asks me spread in 
the serpentine mass. 

Crystallochemical data have been calculated according to 
M6N40JO(OH)s. general formula, whereM=Mg, Fe2+, Ni, Fe3+, some
times Cr m1d N=Si, AI. 

However, Si m1d AI contents show some evident substituted pro
cesses in tl1e tetrahedral levels, between Si m1d Al. Alack of silica in these 
levels, in the calculated formula suggests a completion of tl1ese ones by 
Fe3+ cations. 

Mg, Ni, Fe2+, Fe3+ cations were identified as filling of tl1e octahe
dral chains. The exchanges between Mg m1d other above mentioned 
cations m-e insignificantly, so iliat tl1eir sum vmies an10ng 0.267-0.617. 
Sometimes AI cations m-e presented in tl1ese structmallevels. 

IR absorption spectra confim1 tl1ese substitutions processes, regis
tering absorption bands at ilie chm·acteristic fi·equencies (em-I). 

However tl1e registered bands about 610 em-! vmies clirectly pro
portional to tl1e Mg substitution by Fe,Ni. Cr. at tl1e octahedral levels. Its 
intensity increases when Mg content is increasing. There is no possibility 
to evidence tl1e proportion in which took place iliis substitution, but some 
possible combination would be suppose, MgMgMg, NiMgMg, NiFeMg, 
FeFeMg, FeMgMg, sometimes CrNilV!g or CrFeMg. 

Some of IR spectra present at ilie 663cm-I fi·equency a very low 
intensity peal.;, which could be assigned to NiNil\li combination. 

These high inhomogeneous and discontinuous substitutional ex
chm1ges in the octahedral level have detemuned iliese vmiations of tl1e 
IR absorption data 

At OH-stretcl1ing region, about tl1e 3700 em-! domain the allures of 
the curves m·e sin1ilm· to these ones chmacteristics for low Ni content. 

PS08.0214 HIGH TEMPERATURE POWDER DIFFRACTION 
OF POLLUCITE UP TO 1073K. J. Schneider, H. L. Meyerheim, 
Institut fuer Kristc'1llographie, Universitaet Muenchen, Theresienst:rasse 
41, D-80333 Muenchen, Gem1m1y 

Framework silicates such as pollucite (CsAlSi206.nH20), 
leucite (KAlSi206) or analcite (NaAlSi206.H20) m·e chmacterized 
by four- and six-membered rings of corner linked (Si,Al)04 

tetrahedra. In the cubic polymorphs this leads to formation of non
intersecting channels parallel to {100}- and { 111 }-directions, 
housing Cs- and Na-cations in the case of pollucite. 

Powder diffraction of a sample from Bikita, Simbabwe (K. 
Rank, Bergakademie, TU Freiberg) was peri'ormed on a STOE 
diffractometer (MoKal radiation) and a STOE stove using a 
rotating sample capillary. Rietveld analysis yields a distinct 
contraction of cell dimensions in the range between 473K and 
873K. which may be ascribed to irreversible loss of crystal water. 
The structure model of R. M. Beger (ZJCristallogr.129( 1968)280-
302, space group Ia3d), which tal(es into account a significant 
amount of analcite, could be confirmed by refining the occupancies 
of the Cs,O(l6b) and Na(24c) positions. Special emphasis was 
put onto the refinement of the temperature factors, which reach 
rather high values, i.e. at T=673K: B(Cs)=5A2, B(Na)=l0A2. 
While B(Cs) shows a linear temperature dependence, B(Na) 
displays a change of slope at about 470K. Complementm·y single 
crystal measurements pennitting anhmmonic temperature factor 
analysis will be presented. 

PS08.02.15 EVOLUTION OF CALCIUM-COORDINATION 
IN WAIRAKITE DURING HIGH TEMPERATURE 
TRANSFORMATIONS. Seryotkin Yu.V.I, Joswig W.1, Balcalcin 
V.V.3, Fursenko B.A.!, Belitsky LA. I. !Institute of Mineralogy and 
Petrography, Novosibirsk, 630090. Russia; 2Institute of 
Kristallography. Frankfurt University, Germany; 3Institute of 
Inorganic Chemistry, Novosibirsk. 630090, Russia. 

Single crystal X -ray structure data m·e obtained for wairalcite 
(Wail·al,ci, New Zealm1d) - Cao.9sNao.o6[Ali.96Si4.o40d'''2H20 at 
temperatures 20°C (I). 170°C (II), 21 ooc (III), 400°C (IV). 600°C 
(V), and again at 20°C Cicth - dehydrated at 600°C and quenched). 
I- monoclinic. 13.666, 13.623, 13.53Lb.. ~ = 90.50°, 12/a. Al
fractions in 6 various Si,Al-tetrahedra correlate with Ca(Na) 
positions and m·e (%): 2, 3, 8, 13, 84, 89. Above 140°C I transforms 
to tetragonal phase II (!41/acd)- 13.712, 13.681 A, 6.V=+2%. No 
water loss was observed below 200°C. III- 13.713, 13.687 A. Na 
sites were localized in II and III. IV - is pm·tially dehydrated (to 
0.62 H20 per formula unit) - 13.662, 13.555 A. V is fully 
dehydrated - 13.645. 13.515A. Phase Icth has monoclinic 
superstructure - 27.257, 27.253, 13.432A, ~ =90.20°. Structure 
data for Icth are presented in a subcell with 13.629, 13.627, 13.435A, 
~=90.21 °, 12/a. Ca coordination changes as follows (Fig.): in I, II, 
III- octal1edral [6o] -7 04(H20) 1, (avr Ca-0 = 2.39 A); in IV
semioctahedral [5y] -7 04(H20) (2.36 A) and pyramidal [4n] -7 
04 (2.40 A) - statistically with the ratio 0.48/0.47); in V- [4n] 
(2.37 A) and sqmu·e-coplanm· [4s] (2.31 A) with the ratio 0.65/ 
0.31; in Icth- five-fold [5]-7 Os (2.40 A), [4n] (2.38 A) and [4s] 
(2.33A) with the ratio 0.52/0.27/0.19. 

PS08.02.16 THE STRUCTURAL FEATURES OF CLAY MIN
ERALS FROMTHESUPERDEEPWELL TSG-6 OF THE WEST 
SffiERIANPLATE. E.P. Solotchina, TA Komevam1dP.A. Solotchin, 
United Institute of Geology, Geophysics and Mineralogy, Siberian Brm1ch 
RAS, Novosibirsk, Russia 

The composition as well as the structural and crystc'1llochemical 
features of clay minerals of Triassic deposits lying at a depth of 6000-
6500 m penetrated by the unique Tyumen superdeep well have been 
studied. The basic metl1od was X-ray diffraction m1alysis. Optical and 
electron nucroscopy as well as them1.c'1l m1alysis were used in addition. 

The widespread development of7 A berthie1ine as nU:neral witl1 tl1e 
serpentine-like structure and tl1e composition identical to iron-rich chlo
rite has been established. Two polytype modifications of berthierine: or
thogonal A and monoclinic B (denoted by B. Zvyagin) of different gen
esis have been revealed. Bertluerine is tl1e most abundm1t nuneral of trills 
mal®g up as much as 85 % of rock in association witl1 kaolirute. Two 
modifications of mixed-layer nunerals as illite/smectites witl1 dam= 10.5-
llA m1d doo1 =24.5 A in irutial state m·e dominant in m·gillites and in a 
cement of siltstones. Bertluerine, chlorite, kaolilute m1d mica m-e present 
in such rocks as m1 ii11pmity. Illite/smectites wiili interplm1m· space 24.5 
A have been revealed ii1 more deep horizons. These n1inerals contain 
appreciable an1ount of adsorbed water ( (7 .2%) m1d interlayerwater ( (1%) 
on evidence derived fi·om tl1em1ogravin1etric Clli'Ves. When tl1e speci
mens were saturated witl1 etl1ylene glycol dom was enhanced to 26.8A 
m1d m1 integral series of ii1tense basal reflections up to ninth order was 
obser'Ved in tl1e X -ray diffraction pattem. Decoding tl1e Stll.Jctmes of mixed
layer minerals has been performed. The content of illite and smectite 
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layers and motive of their interstratifications have been defined. 
1l1e established crystallochemical features and the regularities in 

disuibution of clay minerals allowed decompaction zones at significant 
depths to be found out and the character as well as the degree of epige
netic u·ansfonnations of Triassic rocks of West Siberian Plate penetxated 
by TCG-6 well to be refined. 

This work was supported by RFFI grant No 96-05-65943. 

PS08.02.17 CRYSTAL-CHEMICAL STUDY OF KAISi30 8-
KFeSi308 SOLID SOLUTION SERIES. V.K. Taroevl, V.L. 
Tausonl, H. Kroll?., J. Gottlicher3. llnstitute of Geochemistry, 
Irkutsk, 664033, Russia; ?.Institute of Experimental Mineralogy, 
Munster Univ., D-48149, Germany; 3Institute of Technical 
Mineralogy, Karlsruhe, D-76021, Germany 

The monoclinic mixed crystals K(Fe,Al)Si30s are synthesized 
under hydrothermal conditions from pure oxides in KOH solution 
at temperatures 500 and 600'C and pressure ca. 100 MPa. The 
mixed crystals up to 2 mm were obtained. An extensive formation 
of solid solition was observed only under sufficiently high oxygen 
fugacities coiTesponding to Cu-Cu20 buffer assemblage (up to 60 
mole per cent of KFeSi30g). The unit cell edges vs. mole fraction 
graphs are close to linearity, their extrapolation to monoclinic end 
member agrees well with the data available from the literature. 
Both the Mossbauer specroscopy and X-ray structure refinement 
studies indicate the absence of Fe2+ species, and preferential 
occupancy of Tl position by Fe3+ and Al3+ in the proportion of 
their bulk concentrations. The d~ta obtained are in poor agreement 
with the well-known EberhardUs solvus for monoclinic Al-Fe -
potassium feldspar (Eberhar·d, 1965). The descripancy may be 
explained by the dispersed state of phases in EberhardUs 
experiments, and so, the possibility of crystallite size effect (Tauson 
& Ak.imov, 1993) or the absence of oxygen fugacity control. 

References: 
Eberhard, E. ( 1965) Tchermaks.lvlin. Petr. Mitt. 10, 400-408. Tauson, V.L. 
& Akimov, V.V. (1993) Chem. Geol. 109, 113-118. 

PS08.02.18 TRA.NSFORMATIONS OF CUBIC LAZURITE 
WITH INCOlVIMENSURATE-MODULATED STRUCTURE. 
V.L.Tauson, A.N.Sapozlmikov, K.E.Kuznetzov, and V.V.Ak.imov, 
Institute of Geochemistry, Irkutsk, 664033, Russia 

The sodalite-Iike minerals ru·e the convenient object for st1rdying 
different types of sti1rcture modulations, especially that ones which cru1 
be considered as the result of forced equilibria attainment (Tauson & 
Akimov, 1993;1994).111e set of experiments is perfom1ed using lazmite 
sar11ple of composition (Na,Ca)7-sSi6Al602-+(S04,S,Clh from the Baikal 
region deposit. 1l1e san1ple is chru·acterized with the three-dimensional 
incommensmate modulation of stiucture with the modulation pru·aineter 
n=0.217. When rumealed in air, the srunple chru1ges the initial modulation 
to the commensurate one with n=O.l68 via an intermediate state without 
superstructure. The diagrams of !azurite stability on coordinates 
temperature-gas fugacity (T-f02,T-fS2,T-fS02) me obtained. Lazmite is 
tmstable underj02> 10-14-10-12 bru-s and decomposes with tl1e fom1ation 
of complex sulphates of Ca, Na andAl which me qualitatively similm to 
tl1e clusters observed in lazmite and hauyne stiuctLU·es. However, tl1e 
actual reason of lazUJite unstability lies in tl1e high jS02, not high f02 
value. Under a sufficiently low JS02, !azurite undergoes tl1e transformation 
to tl1e sulfide sodalite because the so4 - ion loses its Sl<'lbility. Tllis is 
accomprulied by a strong conu·action of the lazmite lattice. Under very 
low jS02 (<10-14 bm) at 550oC, a new phase with incommensmate 
modulation n=0.136 is observed in addition to S-sodalite. For moderate 
JS02 values, tl1e ordering and condensation of clusters occme before 
lazmite decomposition. As a result. a persistent density modulation is 
formed which originates il"om the balance of cluster ordering energy ru1d 
Na-Ca mix.ing energy because tl1e formation of cluster condensates needs 

a local chru1ge in solid solution composition for its accomodation to the 
clusters stoichiomel!y. Tllis state is recogrlized as metastable forced 
equilibrium of type II . 

References 
Tauson VL. & Akimov V.V Geologia i Geofizika 34,103 (1993), 35,57 (1994). 

PS08.02.19 THE INFLUENCE OF COMPOSITION AND 
EXTERNAL ACTIONS ON MICA CRYSTALS STRUCTURE. 
V. V. Voyna, V. A. Liopo, Phys. & En gin. Dept., Grodno State University, 
Grodno, BELARUS. 230023 

Stmctural vruiations of the mica crystals with different degrees of 
hydration (G) in tl1e processes of heating and mechrulical defom1ations 
were st11died.TI1e G-values of phlogopite (Ph) c1ystals, tl1eir interplanru· 
distru1ces [d=d(OOl)], the relative K-maximum altitude on Z-projection 
of elecu·on density (Z), the IR-absorption factor for 3550 sm-J (A), 
concenu·ations of 14 A layer (W), nlicrohru-dnesses (H) ru·e bounded by 
relations G ~ d ~ Z;l A~W ~ Hl. Symmeuies of the thermal expansion 
tensor and the tensor of elasticity for lTioctal1edral Ph ru1d dioctal1edral 
muscovite (M) were =/mmm and mmmrespectively. The ratioes of major 
axes of tl1ese tensm-s ru-e dete1mined.TI1e scheme of tl1e tl1emlic desl!uction 
for different mica crystals was investigated. The measure of crystal 
defectivity is a ratio of Stl11Ctural deformation to the macro ones when 
extemal forces ru-e the srune. 1l1e StllrctLU·al vruiations in the heating ru1d 
strain processes for nlica c1ystals witl1 different hydration degrees ru-e the 
biggest ones in the interlayer interval. TI1e changes of gemneu·ical sizes 
of tl1e stmctmal polyhedrons and their t1mlings at heating depend on the 
crysl<ll composition and extemal forces.TI1e principal differences between 
tl1e l!i- and dioctal1edral nlicas (Ph and Min om case) crystals sl!uctural 
variations in the processes of heating ru1d strain ru·e detemlined by 
possibility of llioctal1edral nlica to fo1m mixed-layer stiuctmes. 

PR08.02.20 THE CRYSTAL STRUCTURE OF 
SCOMIOKITE-(Y), Na3 Y(C03)33Hz0. Pushcharovsky, Dmitry 
Yu.l, Rastsvetneva, Ramisa K2, Pekov, I.V.l, lDepmtment of Ge
ology, Moscow State University, 119899 Moscow, Russia; 2Insti
tute of Crystallography RAN, 117333 Moscow, Russia 

Among 11 cru·bonate nlinerals, wlllch contain Y atoms in the indi
vidual positions, schomiokite-(Y), Na3 Y(C03)33H20, is chemically re
lated to orthorhombic tengerite Y ?.(C03h2-3H20, kimuraite 
CaY 2CC03)46H20, lokkaite CaY 4(C03l79H20 and tetragonal 
kan1phaugite-(Y) Ca Y(C03h(OH)H20. 1l1e ain1 of the present study is 
to determine the position of schonliokite inside of tllis crys~<ll chemical 
fru11ily. 

TI1e pruw11eters of tl1e orthorhombic cell m-e: a=17 .358, b=l0.034, 
e=5.946A, sp. gr. Pna2J. 1l1e stiuctme was refined up to Rhkl 0.059 for 
1973 observed reflections. The stiuctm·e contains isolated mixed com
plexes, fom1ed by YOg polyhedra, winch shru-e tl1eir tl1ree edges with 
co3 groups. YOg polyhedra Clli1 be considered as 3-caped pseudouigonal 
antiprisms, where one base is formed by tln·ee H20 molecules. Tinee 
co3 groups ru·e char-acterized by pyrarnidal distmtion witl1 the devia
tions of C atoms from tl1e planes, fmmed by 0 atoms, 0.006, 0.003 and 
O.OlA respectively. 

1l1e mixed complexes ru·e considered as relicts of tl1e conugated 
polyhedral layers, desc1ibed in tenge1ite, kimmaite and lokkaite, m1d ru-e 
connected by Na octahedra and 5-fold polyhedra as well as by a system 
ofH-bonds. 1l1e inter1Jretation of tl1e stiuctLU·e in te1ms of the intermpted 
layers is confirmed by the values of its lattice pru-an1eter-s ~6 and lOA, 
wllich me pru·allel to tl1e plane of tl1e sheet and are close to tl1e con·e
sponding values of tengerite, kin1maite ru1d lokkaite. 


