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The MDO polytypes of pyrophyllite and talc family have been classified
according to their superposition structures into two subfamilies, and accor-
ding to the YZ projection of their structures into 7 (talc family) and 15
(pyrophyllite family) MDO groups. This geometrical classification which is
closely related to the diffraction patterns of these minerals, has been confirmed
by systematic calculation of X-ray diffraction patterns for all individual
MDO polytypes. These calculations made it also possible to construct identi-
fication diagrams for determining the subfamily and the MDO group from
the distribution of intensities along the reciprocal rows +20l or 113l and
0 2, respectively. These two characteristics suffice for the determination of
any MDO polytype. The identification is based on visual comparison of sin-
gle-crystal diffraction patterns with the identification diagrams. A partial
identification 18 possible also using powder diagrams of specimens with ran-
dom orientation of particles.

INTRODUCTION

Problems related to the classification and X-ray identification of MDO poly-
types in some concrete families of phyllosilicates have been analyzed recently
in the following works: chlorites [1], [2], Mg-vermiculites [3], micas [4], [5], [6], [7]
and kaolinite group [5], [8]). The present paper deals with the classification and
X-ray identification of MDO polytypes of pyrophyllite and talc derived in Part I [9]
and applies theoretical principles common to all phyllosilicates to this study.

CLASSIFICATION OF MDO POLYTYPES OF PYROPHYLLITE
AND TALC

The ideal ditrigonalized model of any polytype of pyrophyllite and talc as
defined in Part I [9] implies that its diffraction pattern contains three types of
diffractions (orthogonal indexing):

1. diffractions withk = 3n Ak =3n Ak
2. diffractions with s #3n Ak =3n Ak
3. remaining diffractions (2 + & = 2n)

= 2n
= 2n

+k
+k

The diffractions of the first type correspond to a fictitious, triperiodic 9-fold
average structure (superpositions by +a/3 and 4b/3, basic vectors ai1/3, a,/3, co;
space group P(3)12/m) which is common to all polytypes —no matter whether
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periodic or non-periodic — of pyrophyllite and tale, respectively. Therefore also
these diffractions are sharp and common to all these polytypes, and useless for
their identification.

The diffraction of the second type correspond to a fictitious 3-fold average
structure. This structure is identical (for the ideal ditrigonalized model only) to
the superposition structure defined according to the OD theory. Such a structure
is generated if all possible positions of any OD layer in any polytype of the family
are realized simultaneously [10] and its symmetry is obtained by completing
any OD grupoid of the family to a group [11]. The superposition structure is by
definition triperiodic and thus the corresponding diffractions are always sharp.
For the reasons given in the last paragraph of [9], there exist two subfamilies 4
and B with different OD symmetries and thus also two superposition structures
characteristic for these subfamilies within the respective pyrophyllite or talc
families. The superposition structure corresponding to the subfamily A has the
symmetry Hp(3)12/m and basic vectors a;, @z, 3¢y (the subscript R means the
possibility of selecting a smaller rhombohedral cell). The other superposition
structure (B) has the symmetry H(3)12/m and the basic vectors a,, a;, €¢,. These
symmetries are the same in the talc and in the pyrophyllite family and the cor-
responding superposition structures (e.g. 4 in both families) differ only in the
occupation of the octahedral position containing one Mg atom and 2/3 Al atom,
respectively. The above space groups and basic vectors can be easily derived
if one takes any polytype of the analyzed subfamily and realizes in a schematic
drawing simultaneously all Z positions for any of its constituting OD layers
(Table IV in [9]). It should only be kept in mind that in the diffraction pattern
of a given polytype, the diffractions of its superposition structure acquire diffraction
indices related to the lattice geometry of this polytype and not its own lattice
geometry given above.

The superposition structure is the first fundamental geometrical characteristics
for classification of polytypes. As shown in [1], [7], [12], its symbol can be obtained
from the fully descriptive symbol of a polytype in a routine way by an appropriate
conversion of the characters. Since the corresponding diffractions are always
sharp, the distribution of their intensities can be used to range the polytype —
no matter whether periodic or non-periodic —into its appropriate subfamily.
It should be emphasized here that all polytypes of the same subfamily have also
the same XZ projection (common diffractions &01).

The diffractions of the third type are sharp only for periodic polytypes, otherwise
they are diffuse. They are characteristic for individual polytypes, but it is not
necessary to inspect all of them if a polytype has to be identified, since there are
diffractions 0kl among them and these correspond to the projection of the structure
into the YZ plane. All polytypes with the same YZ projection have also common
set of these diffractions. All MDO polytypes within a family can be classified
according to their respective YZ projection into MDO groups. In a way analogous
to that for the superposition structures, also the symbols for YZ projections can
be determined from the fully descriptive symbols of individual MDO polytypes
[1], [7], [12]. As a result, the 10 non-equivalent MDO polytypes of talc derived
in [9] were ranged into 7 MDO groups, and the 22 nonequivalent MDO polytypes
of pyrophyllite [9] into 16 MDO groups. The YZ projection of the structure
is the second fundamental geometrical characteristics for the classification of
polytypes. Together with the superposition structure it suffices to characterize
unambiguously any polytype [7], [12].
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A fullimportance of these factsis evident from a ‘‘cross — reference”’ classification
table which can be constructed for any family and which contains in any of its
columns the MDO polytypes belonging to the same subfamily, and in any of its
rows the MDO polytypes belonging to the same MDO group. It is thus enough to
known the distribution of intensities of the selected diffractions of the second
and the third types to identify any MDO polytype. The experience has shown
that the diffractions 4 20! or 4 13! (2nd type) and the diffractions 02/ or 04
(3d type) are most suitable for these purposes. There is no need to analyze the
whole diffraction pattern.

The above considerations refer to the classification of the MDO polytypes
within a given family (talc or pyrophyllite). Such a classification, however, can
be extended in such a way that it includes also the relations of homomorphy
between the polytypes of these two families assigning in general three meso-
octahedral pyrophyllite polytypes to one homo-octahedral talc polytype with the
same framework of all atoms except those in the octahedral coordination. All these
polytypes will have identical or closely related basic vectors, the space group
of the homo-octahedral polytype will be their common super-group and their
diffraction patterns will also be similar. The assignement of polytypes according
to these rules can easily be made if all even and odd orientational characters in the
fully descriptive symbols of a meso-octahedral polytype are replaced by the charac-
ters e and wu, respectively, leading thus to the corresponding homo-octahedral
polytype.

The classification of MDO polytypes of talc and pyrophyllite together with the
relations of homomorphy between them is shown in Tab. I. The individual MDO
groups of the homo-octahedral family are labelled by Roman numbers I to VII
and the meso-octahedral polytypes within any of these groups by Arabic numbers
1to 3. Theindividual polytypesin Tab. I labelled by such numbers are represented
by their fully descriptive symbols (without enantiomorphous counterparts).

Tab. II shows the same relations as Tab. I. It differs from it only in the form of
polytype symbols which are replaced by new indicative symbols suggested for
cases when the use of fully descriptive symbols would be too awkward. The new
symbolsrespect the traditional Ramsdell symbolism as well as the new classification
based on structural characteristics, and denote unambigously the corresponding
polytypes in contrast to the commonly used Ramsdell symbols which do not
suffice for these purposes any more. Such a new indicative labelling of polytypes
can be made for all phyllosilicates [13]. Any symbol consists, as a rule, of three
identifiers: the first one is identical with the traditional Ramsdell symbol, the
second —as a subscript —denotes the subfamily, and the third, following after
a hyphen (—) is a combination of the numbers of the appropriate MDO groups,
separated by dashes (,). There is one or two such numbers for homo- and meso-
octahedral polytypes, respectively. E.g. the symbol 1M 4-T denotes a talc polytype

, 1T64-I1,1 denotes a pyrophyllite

with the fully descriptive symbol ’ e?; e3

polytype with the symbol |2 621\ , etc. Such a complete indicative designation

of polytypes can be simplified in cases when some of the identifiers are redundant.
The hierarchy of the importance of the individual identifiers is determined accord-
ing to their sequence (see Tab. II where the non-redundant indicative symbols
are given in parentheses).
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Table 1

Classification table of MDO polytypes of talc and pyrophyllite.
Full symbols of MDO polytypes are given in the respective lines

Sub- 1
family | 4 | B
i \ i \
MDO homo- MDO, meso- homo- MDO | meso-
group octahedral group; octahedral ‘ octahedral group | octahedral
! .
| l
1 0.0 | 1 0.0
3 3] | ! 30
I €.0 2 2.4 e.e | 2 ' 2.4
33 \ 33 30 | 30
3 ' |5.11.5 I3 5.11.5
0000 0303
- - I
II e.e 1 2.2 — [ —_—
51 51 1‘ ‘
I | ‘
IIr ! ! : e.e po1 |2.2 .
; | 54 : | 54
1 3.33.3 | | 1 3.3 3.3
loeoz] | 0105
v lu.u u.u | 2 1.6 6.1 | | |wwww | @ 2 5.1 1.5
| 0402] 0402 0105 : 0105
3 5.1 1.6 3 1.6 5.1
0402 0105
v U.U UU 1 5.6 1.1 .U u.U 1 5.6 1.1
2040 2040 2343 2343
1 0.0 2.2 4.4 1
315315 |
VI ‘e.e e.ee.e 2 2.44.00.2 — | | —
3153156 2 3153156 — —
3 ||4.20.4 2.0 i
316315 !
1 0.0 2.2 4.4
3.45012
VII —_ — e.ee.ee.e 2 2.44.00.2
345012 345012
4.2 0.4 2.0
3 346012
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Classification table of MDO polytypes of talc and pyrophyllite. New indicative symbols of MDO polytypes are given in the respective lines

Table 11

(non-redundant symbols are given in parentheses)

Sub-
family 4 B
MDO homo- MDO meso- l homo- MDO meso-
group octahedral group octahedral } octahedral group octahedral
! . I e
1 IMy—1I,1 (1IM4—1) 1 IMg—1,1 (IMg—1)
I IMq—1 (1M 4) 2 IMy—1,2 (1IM4—2) | IMg—1 (1Mp) 2 IMp—1,2 (1Mp —2)
3 2M4—1,3 3 2Mp—1,3
11 1Tcy — I (1Tc 4) 1 1Tecy — 11,1 (1Tcqa — 1) — —
II1 — — 1T¢cg — III (17cB) 1 1Tcg —III,1 (1Tcp— 1)
1 2M 4 —1IV,1 1 2Mp—1V,1
v 2M 4 — 1V 2 2M,4—1IV,2 2Mp— 1V 2 2Mp—1V,2
3 2M4—1IV,3 ! 3 2Mp—1V,3
v 2M,4—V 1 2M4—V, 1 2Mp—V 1 2Mp—V,1
1 3T, — VI, 1 (3T4—1) — _
Vi 3T4— VI (3Ta) 2 3T4— VI, 2 (3T4—2)
3 3T4—VI,3 (3T4—3)
VIL 1 3T —VII,1 (3T —1)
3Tg — VIL (3T5g) 2 3T'g— VIL, 2 (3Tp—2)
3 3T'g—VII, 3 (3T5—3)
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X-RAY IDENTIFICATION OF POLYTYPES OF TALC AND PYROPHYLLITE

From the classification of polytypes carried out in the previous paragraph it
follows that in order to identify any MDO polytype it suffices to determine its
subfamily and its MDO group. Nevertheless, the identification may be complicated
by the fact that the diffraction patterns of talc polytypes are very similar to
analogous pyrophyllite polytypes and it is therefore advisable to determine the
family first, using also other than X-ray methods (e. g. chemical analysis). Besides,
it is known that homo-octahedral talc has its lattice geometry slightly different
from that of meso-octahedral pyrophyllite so that in their respective powder
diagrams the coinciding diffractions 060, 331 and 331, yield a diffraction peak at
0.1495 nm and at 0.1529 nm in pyrophyllite and tale (17%), respectively.

The identification of a polytype within a family is influenced also by the experi-
mental technique used, and according to it is possible to perform the idenfitication
at various levels using:

a) single-crystal data obtained by the refinement of the structure of a particular
polytype,

b) visual comparison of the distribution of intensities of selected diffractions
obtained by single-crystal technique with calculated identification diagrams,

c) special preparation techniques of a polycrystalline sample, special methods
of recording the diffraction pattern and comparison of experimental diffraction
pattern with the calculated patterns with respect to the corresponding techniques.
In this context e.g. powder diffraction method using specimens with removed
texture or oblique texture method in electron diffraction [14], [15] and X-ray
diffractometry [16], [17] can be mentioned.

The ‘‘resolwing power” of these methods of investigation and therefore also the
quality of the results thus obtained differ considerably. The choice of a particular
approach depends on the formulation of the concrete problem, i.e. on the amount
and quality of the information which we wish to obtain, but also on the accessible
experimental technique and on the nature of the investigated samples. E.g.
a higher degree of disorder may cause the diffractions of the third type to be smear-
ed out into continuous streaks without well-developed maxima, so that it makes
no sense to attempt to identify a particular polytype and only a determination
of the subfamily is possible.

The aim of the present paper is to identify MDO polytypes and therefore we
exclude the complete structure analysis as mentioned in a) from our further
considerations and concentrate upon the points b) and c),i.e. on the determination
of identification criteria of the MDO polytypes derived in [9]. From the classi-
fication presented in the previous paragraph it is known what types of diffractions
have the same distribution of intensities within a subfamily or within an MDO
group, and it was now necessary to determine concrete values of these distribut-
ions. For this purpose we have performed systematic calculations of theoretical
diffraction patterns of individual MDO polytypes using a special computer pro-
gram DIFP. As a side effect of such calculations we have expected a verification
of our classification scheme. The calculations consisted of an automatic generation
of the coordinates of all atoms within the unit cell of a polytype using the atomic
coordinates within an OD packet in its standard orientation, and the fully descrip-
tive symbol of the considered polytype. The effect of the ditrigonalization was
not taken into consideration since our experience [1], [3] has shown that is has
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Table 111

Lattice parameters of the individual MDO polytypes used for calculation of thoir diffraction patterns. Equations for calculation of /, indices
(corresponding to the six-layer orthogonal cell) with respect to the different types of lattice geometry are given in the last column. The

06 ‘b 'R KIPAIS

€6¢

k., kr and I, indices correspond to the lattice geometry of individual MDO pelytype.

Type Trans-
Family of Polytype a (nm) b (nm) ¢ (nm) a (°) B (°) y () formation
lattice of indices
Tale a 1Mg—1 0.5293 0.9179 0.9381 90 90 90 lo = 6l,
b 2Mp—1IV;2Mp—V 0.5293 0.9179 1.8762 90 90 90 lo = 3
c 3T4— VI; 3T — VII 0.5293 0.5293 2.8143 90 90 120 lo = 21,
d IMq—1;1Tcq — 11 0.5293 0.9179 0.9545 90 100.6 90 lo = 6l + 2h,
e 1Tcp — 111 0.5293 0.9179 0.9867 108.1 90 90 lo = 6l + 2k
f 2M 4 —1IV;2M4—V 0.5293 0.9179 1.9090 90 100.6 90 lo = 3l + by
_Pyro- a IMg—1,1;1Mp—1,2 0.5160 0.8966 0.9190 90 90 90 lo = 61,
phyllite [ .. _ - e — S — o —
2Mp—1,3;2Mpz —1V, 1
b 2Mp—1V,2;2Mp—1V,3 0.5160 0.8966 1.8380 90 90 90 l, = 31,
2Mp—V,1
3T4—VL1;37,—VI12
3T,—VIL3 0.5160 0.5160 2.7570 90 90 120 lo =2l
c 3Tg — VIL,1;3Tp—VII,2
3Tg — VIIL, 3
IMg—1,1;1M4—1,2 .
d 17cq4 — 11, 1 0.5160 0.8966 0.9350 90 100.6 90 lo = 6l + 2h,
e 1T¢cpg — 111, 1 0.5160 0.8966 0.9663 108.6 90 90 lo = 6lp + 2k,
2M4—1, 3;2M ,—1IV, 1
f 2M4—1V,2;2M ,—1V,3
0.5160 0.8966 1.8700 90 100.6 90 lo =3l + Ay
2M4—V, 1
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no significant influence on the distribution of intensities. The following chemical
composition was assumed:

Mg3(Sis010)(OH), for talc and
Al,;(Si4040)(0OH); for pyrophyllite.

The lattice parameters used are given in Tab. ITI.

Identification of polytypes from data obtained
by single-crystal diffraction

As we have already stated, the distribution of intensities of 4 20/ or + 13¢
diffractions may be used with advantage for identification of the subfamily.
Calculated values | F' |2 of the above characteristic diffractions corresponding to
subfamily A and B for talc and pyrophyllite are shown in Figs. 1 and 2 for purposes
of visual comparison with observed diffraction patterns. The indexing refers to an
orthogonal six-layer cell a, b, 6¢co which is the smallest C-centered common super-
cell for all MDO polytypes. Equations for calculation of I, indices (corresponding
to the six-layer orthogonal cell) with respect to the different types of lattice geo-
metry are given in Tab. III. The subfamily 4 can be immediately recognized by

% - ® % - ®

% - l % — @

8 - ¢ 8 - |

20 - ' 20 -

22 - 2 -

. - ¢ . .
% - ’ 7 ® - #

Fig. 1. Visual representation of calculated | F |2 values (the strongest | F |2 value of each subfamily

is drawn as the biggest circle) for charateristic diffractions 20! of MDO polytypes of talc

and their classification into the subfamilies A and B. The indexing refers to an ortohogonal 8iz-

layer cell. For calculation of indices the equations corresponding to d) type of lattice for subfamily
A and a) type of lattice for subfamily B were used (see Tab. I11I).

Fig. 2. Visual representation of calculated | F |2 values (the strongest | F |? value of each subfamily 18

drawn as the biggest circle) for characteristic diffractions 20l of M DO polytypes of pyrophyllite and

their classification into the subfamilies A and B. The indexing refers to an orthogonal siz-layer cell.

For calculation of indices the equations corresponding to d) type of lattice for subfamily A and a)
type of lattice for subfamily B were used (see Tab. I1I).
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extinctions due to its rhombohedral superposition structure*). Let us just recall
that due to the Laue symmetry 3m corresponding to the superposition structures
in both A and B subfamilies, the distribution of intensities along the reciprocal
rows 200y, 131, 131,, 20i,, 131, and 13i, are the same.

The diagrams of | F' |2 values corresponding to 02! diffractions for identification
of MDO groups of both families are shown in Figs. 3 to 7. For homo-octahedral
family (talc), these groups are denoted in the same way as in Tab. I, i.e. I to VII.
The designations is analogous for meso-octahedral family (pyrophyllite), i.e. I, 1;
I, 2; 1, 3; ete.

As it may be deduced from the diagrams quoted above, the distinction of sub-
families is possible using the proposed visual comparison (Figs. 1 and 2). However,
the 20! diffractions do not suit for distinction of the families. Within a family, the
visual techniques is suitable for the distinction of the MDO groups from the
distribution of the intensities of 02! diffractions. Our calculations revealed however
that the complete diffraction patterns of the MDO polytypes 37 4-VI,1 and

021 K +l -1 .l -l v v Vi vil

‘ l + 021 2l st : 2l
0 -

|
! ., @

3
L 4
*—
@

20 -
3 - ’ Y 4 22 -

Fig. 3. Visual representation of calculated | F' |2 values (the strongest | F |2 value of each MDO

group is drawn as the biggest circle) for characteristic diffractions 02l of M DO polytypes of tale and

thetr classification into the MDO groups I, II and II1. The indexing refers to an orthogonal siz-
layer cell. The equations for calculation of indices are given in Tab. I11.

Fig. 4. Visual representation of calculated | F |2 values (the strongest | F |2 value od each M DO

group ts drawn as the biggest circle) for characteristic diffractions 021 of MDO polytypes of talc

and their classification into the MDO groups IV to VII. The indexing refers to an orthogonal siz-
layer cell. The equations for calculation of indices are given in Tab. I11.

¥ B 8 @
. &

*) Zvyagin [15] rafers this superposition structure to an one — layer monoclinic cell a, b/3
cp—a/3 which — but only by its geometry — corresponds evidently to one third of the correct
cell.
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m, w1 v,2
I L2 13 IR} 021t .t -t ol ot

02 ¢l n st .t - 0

¥

5 i ¢ 6
Fig. 5. Visual representation of calculated | F |2 values (the strongest | F |2 value of each MDO
group ts drawn as the biggest circle) for characteristic diffractions 02l of M DO polytypes of pyrophyl-

lite and their classification into the MDO groups I, 1; 1, 2; 1, 3; II, 1. The indexing refers to an
orthogonal sixz-layer cell. The equations for caleulation of indices are given in Tab. III.

Fig. 6. Visual representation of calculated | F |2 values (the strongest | F |2 value of each MDO
group is drawn as the biggest circle) for characteristic diffractions 021 of MDO polytypes of pyro-
phyllite and their classification into the MDO groups III, 1; IV, 1 and IV, 2. The indexing refers
to an orthogonal siz-layer cell. The equations for calculation, of indices are given in Tab. III.

374-VI,3 are so similar that their visual distinction is impossible. The same
holds for the MDO polytypes 37 5-VII, 1; 3Tp-VII, 2 and 37 5-VII, 3 (see Fig. 7).
However, there will be difficulties if we try to use the distribution of the intensities
of 02! diffractions also for the distinction of the families, e.g. for the distinction
of MDO groups I (tale-family) and I, 2 (pytophyllite-family). In some cases, the
distinction of MDO groups (within a family) can be very difficult if the influence
of stacking disorder or desymmetrization of structure will be considered. Fortunat-
ely, it turned out that the desymmetrization of the structure caused minor changes
in the distribution of the intensities of 02! diffractions but major changes in the
distribution of the intensities of 4 20! diffractions. These changes were found
to be more pronounced in pyrophyllite than in the talc. If we take the ditrigonalizat-
ion of the tetrahedral sheet as a ‘“‘measure’’ of the desymmetrization of the structure
we may explain the above changes by the magnitude of the angle of rotation of
the tetrahedra. In pyrophyllite, this angle « = 10.2° [18] and in talc [19] « =
= 3. 4°. The above mentioned facts are evident from a comparison of theoretical
| F |2 values calculated for the structure of 17c4-II,1 and 17c4-II polytypes
with an idealized symmetry and the | F |? values obtained from the structure
analysis of real samples [18], [19] as shown in Figs. 8 and 9.
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v i A -
V3 v s w2 oz i
wiia calc obs. cole obs.
021t 11 L1 R4l E1} st 201 o2t

o-+ ‘
2- 3

|
e 0t
e e
? et

7. % 8

Fig. 7. Visual representation of calculated | F |2 values (the strongest | F |2 value of each MDO group

€8 drawn as the biggest circle) for characteristic diffractions 021 of MDO polytypes of pyrophyllite

and their classification into the MDO groups 1V, 3; V, 1, VI, 1 (VI, 3); VI, 2 and VII, 1 (VII,

2; VII, 3). The indexing refers to an orthogonal siz-layer cell. The equations for calculation of indices
are given in Tab. II1.

Fig. 8. Comparigon of the characteristic | F(201) |2 and | F(02l) |2 values calculated from the structure

data of Lee and Guggenheim [18] — (obs) with the theoretical values calculated for M DO polytype

1Tcq — I1, 1 of pyrophyllite — (calc). | F' |2 values are normalized to the strongest diffraction. The
indexing refers to actual one-layer cell.

A (]
colc. obs. cale obs.

201 ozt

. ! 5

3 ‘

2 3

1 2

o 1

-1 0

2 “

-2 -2 T Fig. 9. Comparison of the characteristic | F(200) |* and

| F(021) |2 values calculated from the structure data of
Rayner and Brown [19] — (obs) with the theoretical

values calculated for MDO polytype 1Tcy — II of
tale — (cale) . | F |2 values are mormalized to the

strongset diffraction. The indexing refers to actual
ane-layer cell.

299

Silikdty ¢&. 4, 1984



Z. Weiss, S. Durovié;

Table IV

Calculated X-ray powder diffraction patterns of MDO polytypes of pyrophyllite
belonging to subfamily 4. The calculated intensity of diffraction lines
corresponds to the analysis of the sample with random oriented particles.
The values of relative intensities of diffraction lines are indicated
in the lines corresponding to interplanar spacing d.

| - !
-~ R B - R = ™
d } =5 | <EE |1 = 2 B | & > -
(nm) by Lo L L L
R ' NI ‘ By | N
B=ENNE-CEE - - - S - - N
i \ !
0.919 s e s | e } 59 56 58 50
0.916 ; J ‘
0.459 '~ 43 . 31 . 38 | 39 ; 38 39 ' 38 33
0.458 i ; ‘; |
' 0.448 100 | 40 ; ‘ 42
[ 0.447 ‘ ; 42 |
0.446 | > i 54 100 45
0.441 ! Co87 | } ‘ \
0.436 \ L6234 |6l
0.435 } | ‘ : ‘
0.434 i | | j ! ‘ j
0.425 | 45 ¢ 100 | 66 o2 63 62 . 100 |
0415 ; | ! i : 18 | %
0.414 | ‘ i ;95 | 58 | 24 ! i
0.403 o2 24 13 Co23 22 21
0.402 ‘ i : ‘ ;
0.389 ‘ ‘ ; f7 21 1 49 5
0.375 Coo88 30 14 23 3 ., 28 3, 28
0.362 | ‘ 21, 42 68 2 4
0.361 | : : ‘
0.347 |42 12 24 11| S § S9
0.341 ; R ; i
0.334 ! : L5 L2 32 | 4
0.321 o7 2 ¢ 32 3 | 18 | 3 18 25
0.320 ; \ ‘ ‘ |
i 0.307 j ) O | ‘
! 0.306 67 | 54 68 | | 80 68 66 58
0.305 j ! \ { | |
0.296 8 | 23 24 | 3 | 16 3 | 16 23
0.294 ! , ‘ 1 ? ,
0.290 : ; i L2
0.284 ‘ | | 5 | 1] 1 1 18 2
0.273 15 0 4 | 12 ' 4 ‘ L4 3
0.263 ; i 6 , 18 @ 22 3 2
0.258 ; | | ‘ ;
0.254 58 | 40 . 46 | 49 | 45 46 45 | 42
0.263 { ‘ : ‘
0.249 ‘ i |
0.248 i | !
0.242 100 80 100 100 | 100 95 100 84
0.235 5 | 13 | ‘ 6 ! 6 4 |
0.234 | 3 i | 3 ; 3 i |
0.230 4 3, 5 | 5 5 4 4 4
0.227 ! i o2 3, 3 2
i , | i
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Continuing Tab. IV

Polytypism of Pyrophyllite and 1'alc 11

(nm)

IMs—1I,1

3ry—VI1, 2

IMs—1,2

3T4— VI, 1
34— VI, 3
ITGA —1II.1

2M4—1IV,1

IM4—1V,2

2M,—1IV,3

2Myu—1,3

2My—V,1

0.225
0.223
0.222
0.221
0.219
0.218
0.217
0.216
0.213
0.211
0.207
0.204
0.201
0.198
0.194
N 1a°
0.191
0.189
0.188
0.186
0.184
0.181
0.180
0.177
0.175
0.174
0.172
0.171
0.170
0.169
0.168
0.167
0.166
0.164
0.163
0.162
0.161
0.160
0.159
0.157
0.156

27

14

13

11

33

[\ N &

~1

10
28

(S V-

= N

10
12

29

5]

—
o

—
LN PRDIRPRD

W 00

—

NN

w

25

13

[

O O

30

—
QAR WIS

[ N =)

12

23

- [SUN

w

When making the refinement of the structure of investigated polytypes — which
is the best identification possible — the calculated values of structure factors
based on the ideal model may be used with advantage as initial models. These
values corresponding to individual MDO polytypes are available on request from

the present authors.
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Table V

Calculated X-ray powder diffraction patterns of MDO polytypes of pyrophyllite belonging
subfamily B. The calculated intensity of diffractionlines corresponds to the analysis of the sample
with random oriented particles. The values of relative intensities of diffractionlinesareindicated
in the lines corresponding to interplanar spacing d

IMpg—I, 1
1Mp—I,2

1Tep—III, 1

2Mp—IV, 1
2Mp—IV,3

|
2Mp—IV, 2
oMp—V, 1 |

2Mp—I1, 3 ’ 3Tp—VII, 2

l 3T5—VIL, 1

3Tp—VII, 3

0,919
0.916
0.459
0.458
0.448
0.447
0.446
0.441
0.436
0.435
0.425
0.415
0.414
0.403
0.402
0.397
0.389
0.377
0.375
0.362
0.361
0.347
0.341
0.334
0.321
0.320
0.307
0.306
0.305
0.296
0.294
0.290
0.284
0.273
0.263
0.258
0.254
0.253
0.249
0.248
0.242
0.235
U.234
0.230
0.227
0.225
0.223
0.222
0.221

42
30

71

100

48

48

25
81

43

60
39

94

86

50

35

68

24

15

45

45
29

25

100

28

57

14

51

25

11
86

48

52

37

37

100

45 i

56

23

59

24

17
100

56

48
33

71

20

100

10

49

54

25
93

49

49

32

71

62

19

41

31

10

56

19

13

100

52
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Continuing Tab. V

37p—VII, 1
d 1Mp—1T, 1 2Mp—IV,1 | 2Mp—IV, 2
mm) | 15Tz |"TrHUE T oar, Vi3 | oppv,1 | 2Ms—D3 13Ta—VAL 2

! B— »
|

0.219 8 | 7
0.218 6 | 2
0.217 5 5 5
0.216 ‘
0.213 5 3 J
0.211 5 4 2 | 1
0.207 4 | 3
0.204 8 2 5 8 ; 3
0.201 7 2 4 6 3 3
0.198 8 12 8 9 9 9.
0.194 5 4
0.192 5 3
0.191 5 5 1
0.189 3 |
0.188 3 ; 3
0.186 5 4 2 E !
0.184 6 6 8 8 7 " 7 !
0.181 6 2 3 3 6 ;
0.180 3 ; 3
0.177 '
0.175 |
0.174 5 4
0.172 14 10 16 18 16 17
0.171 12
0.170 5 8 9 7
0.169 7 10 9 10 7 8
0.168 10 8
0.167 11 4 : 6
0.166 5 5 10
0.164 7 6
0.163 7 7 2
0.162 6 5
0.161
0.160 6 2 2 3 6
0.159 8 2 4 7 2
0.157 2 2 1
0.156 3
0.155 4 4

Identification of polytypes using powder diffraction

Using the powder diffraction methods, the identification of polytypes becomes
much more complicated than the identification based on single-crystal data.
Even supposing that a sample with random orientation of particles could be pre-
pared for the X-ray analysis (for reflexion or transmission techniques) and that
the differert polytypes will not be mixed in the sample, an unambiguous identific-
ation of all MDO polytypes will be impossible. As deduced from calculations of
powder diffraction patterns performed using the DIFK program [20] for random
orientation of particles, a powder diffraction patterns contains, in addition to
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Table VI

Calculated X-ray powder diffraction patterns of MDQO polytypes of talc. The calculated intensity
of diffraction lines corresponds to the analysis of the sample with random oriented particles
The values of relative intensities of diffractionlines are indicated in thelines corresponding to
interplanar spacing d

i 1
‘ 1 g
d - = > i >
C ) IR T 1 ] =17
-« S 3 = @ al Qo
! = ‘ & = = = S =
| |
0.938 99 \ 99 99 | 96 100 100 100
0.469 17 16 16 | 16 19 ‘ 15 16
0.459 44 ‘ 64 21
0.457 1 45 37
0.453 ) 61
0.446 ! 23 42 86
0.436 66 | 23 12 21 55
0.425 40 12 |
| 0.412 10 41 5 4 90 | 23
! 0.398 l 5 36
0.384 36 | 18 10 10 37
0.370 31 2 48
0.356 14 21 4 4 28
0.342 24
0.328 15 15 5 5 43 11
0.313 63 63 69 61 64 64 64
0.302 15 10 5 5 18
0.290 1 13 21
0.279 4 10 1 2 P12
0.268 10 2
! 0.264 11 11 11 10 |
i 0.260 27 25 25 24 |
0.258 25
: 0.255 100 99 99
0.248 100 100 100 100
0.240 2 7 7
0.235 2 2 2 2
0.232 5
0.231 2 66 66 70
0.229 2 2 2
0.228 3
| 0.226 3 2
‘ 0.223 11 5 6 2
0.221 30 30 30 30
0.218 4 3
0.216 4 4
0.215 4
0.212 18 17 17 17 3
0.209 5 7 2
0.206 3 6 2
0.202 2 3 16 16 16
0.199 3 2 1 1 4
0.196 4 1 4 1 3 4
0.193 7 7 6 6
0.192 3
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strong diffractions + 20/, + 13/, 02/ (which are decisive for the identification of
polytypes according to the above mentioned classification), also strong diffractions
00l and + 11! The latter overlap the former to such an extent that the distinction
of some polytypes by means of powder diffraction method is practically impossible,
i.e. these polytypes have the same diffraction powder pattern. From the above

calculations it follows that the following MDO polytypes have the undistinguis-
hable powder diffraction patterns:

a) MDO polytypes of talc:
1M 4T and 3T 4-VI; 1Teg-ITI and 37 5-VII;
2M -1V and 2M 5-V

100 1 wn REFLEXION (RANDOM ORIENTATION OF PARTICLES) »»

[ ] a)

a0

40

20

0

[} 10 20 30 40 50 80 20
100 1 wn REFLEXION (RANDGM ORIENTATION OF PARTICLES) ww
80
40
20

04 — 20

[ 10 20 30 40 S0 &0
100 1 #% FAEFLEXION (RANDOM ORIENTATION OF PARTICLES) mm
]

c)

80
“
20

0

[*] 10 20 30 40 50 80 G

Fig. 10. Calculated X-ray powder diffraction patterns of three MDO polytypes of talc (experimental
arrangement: diffractometer, Cu radiation, random orientation of particles tn the sample):

a) |e.e
| 33 (IMa—1I)
BYfese (1Tes — II)

e)

‘N«O. u4. u.. 142 (gMA . IV)
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b) MDO polytypes of pyrophyllite:
1M 41,1 and 3T4-VI, 2; 1M 41, 2 and 3T4-VI, 1 and 374-VI, 3;
3T4-VI, 1 and 3T 4-VI, 3;1Mp-1,1 and 1M -1, 2;
2Mg-VI, 1 and 2M -1V, 3; 2Mp-IV, 2 and 2M5-1, 3;
3Tg-VII, 1 and 3T 5-VII, 2 and 37'-VII, 3.

This fact may be also deduced from Tables IV, V and VI where calculated in-
tensities of diffraction lines are given together with their interplanar spacings
for individual MDO polytypes of talc and pyrophyllite. As shown in the tables,
the distinction of MDO polytypes belonging to the A subfamily from polytypes
belonging to B subfamily is possible using the method of powder diffraction.
However, the distinction of polytypes within a subfamily is not unambiguous.
In some polytypes, the differences in the theoretical diffraction patterns are
small and even supposing that the experiment was performed with high accuracy,
their distinction can nct be guaranteed. MDO polytypes 1M 4-1, 2 and 2M 4-1, 3 of
pyrophyllite may be quoted as an example of it. The point is whether the identificat-
ion of polytypes may be based on a not very pronounced difference of intensity
in one or two diffraction lines, particularly if we take into account that real struc-
ture of the investigated sample or other influences associated with the preparation
of the sample could alter the observed diffraction pattern. For example, if we
consider as sufficient for the distinction of MDO polytypes of talc 1M 4-1, 17'¢c 4-11
and 2M 4-IV the differences of intensities of a number of diffraction lines (in the
angles from 18.8 to 27.3° 21@¢yk.), then we can make the distinction within this
limitation. Calculated powder diffraction patterns of these polytypes are shown
in Fig. 10.

Nevertheless, when applying the proposed identification diagramsino the practice,
we must bear in mind that these diagrams were deduced from an idealized sym-
metry of structures. Therefore, we must decide to our own discretion, whether
such differences are sufficient for identification of polytypes with respect to our
exrerimental technique.
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POLYTYPISMUS PYROFYLITU A MASTKU
Gast I1. Klasifikace a rentgenograficks identifikace MDO polytypu

Zdensk Weiss, Slavomil Durovic*
Védeckovyzkumny uhelny ustav, 716 07 Ostrava

* Ustav anorganickej chémie, Centrum chemického vijskumu, Slovenskd akadémia vied, 842 36 Bratislava

MDO polytypy pyrofylitu a mastku byly podle jejich superpoziénich struktur rozdéleny
na dv§ subfamilie. Podle projekce struktury téchto polytypu na rovinu YZ byly tyto rozdsleny
do sedmi (u mastkové familie) a patnacti (u pyrofylitové famile) MDO grup. Tato geometrické
klasifikace, ktera souvisi 8 difrakénim obrazem téchto minerali, byla potvrzena systematickymi
vypoéty rentgenovych difrakénich obraza viech odvozenych MDO polytypu. Kromé toho umoz-
nily provedené vypocéty sestaveniidentifika¢nich diagramu pro uréeni subfamilie a MDO grupy,
podle distribuce intenzit difrakei 420! (13!) a 02l. Tyto dvé charakteristiky dovoluji uréit
jakykoliv MDO polytyp. Zminéné identifikace je zaloZena na srovnini monokrystalovych di-
frakgnich dat s vypoéitanymi identifikaénfmi diagramy. Casteéna identifikace je také moZn,
pouzijeme-li praskové difrakéni zdznamy potizené analyzou vzorku s nahodné orientovanymi
¢ésticemi.

Obr. 1. Schematické zndzornéni vypoéitanijch hodnot | F |2 (nejvyssi hodnota | F |* kaidé subfamilie
je zndzornéna nejvét§im kruhem) charakteristickych difrakci 201 pro MDO polytypy mastku
« jejich klasifikace ao subfamilii A a B. Indexace je vztaZena k Sestivrstevné ortogondini
burice. K vypobtu indext u subfamilie A byla pouZita rovnice odpovidajici mFitkové geo-
metrit typu d) a u subfamilie B odpovidajici m¥Fifkové geometrii typu a) — viz tab. III.

Obr. 2. Schematické zndzornéni vypocitanych hodnot | F |2 (nejvydéi hodnota | F |2 kaZdé subfamilie
je zndzornéna nejvétsim kruhem) charakteristickych difrakci 201 pro M DO polytypy pyro-
Sfylitu a jejich klasifikace do subfamilii A a B. Indexace je vztakena k Sestivrstevné ortogo-
ndlni burice. K vypoctu indexi u subfamilie A byla pouZita rovnice odpovidajici m#itkové
geometrii typu d) a u subfamilie B odpovidajici m¥iZkové geometrii typu a) — viz. tab. II1.

Obr. 3. Schematické zndzornéni wvypoéitanych hodnot | F |* (nejvyssi hodnota | F |* kafdé MDO
grupy je zndzornéna nejvét§im kruhem) charakteristickych difrakci 021 pro M DO polytypy
mastku a jejich klasifikace do MDO grup I, II a I1I1. Indexace je vztaZena k Sestivrstevné
ortogondlni burice. Rovnice pro vypodet indexv jsou uvedeny v tab. I11.

Obr. 4. Schematické zndzornéni vypoéditanych hodnot | F |2 (nejuy$si hodnota | F |2 kaZdé MDO
grupy je zndzornéna nejvétsim kruhem) charakteristickych difrakci 021 pro M DO polytypy
mastku a jejich klasifikace pro MDO grup IV a VII. Indexace je vztatena k Sestivrstevné
ortogondlini burice. Rovnice pro vypoéet indexu jsou uvedeny v tab. I11.

Obr. 5. Schematické zndzornéni vypolitanych hodnot | F 2 (nejvy$§i hodnota | F |2 kaidé M DO
grupy je zndzornéna nejvétsim kruhem) charakteristickych difrakcs 021 pro MDO polytypy
pyrofylitu a jejich klasifikace do MDO grup I, 1; 1, 2; I, 3 a 11, 1. Indexace je vztaiena
k estivrstevné ortogondlni burice. Rovnice pro vypolet index?d jsou wvedeny v tab. III.

Obr. 6. Schematické zndzornéni vypolitanych hodnot | F |2 (nejvys§i hodnota | F |2 kaZidé M DO
grupy je znazornéna nejvétsim kruhem) charakteristickych difrakci 021 pro MDO polytypy
pyrofylitu a jejich klasifikace do MDO grup III, 1; IV, 1 a IV, 2. Indexace je vztaZena
k Sestivrstevné ortogondlni burice. Rovnice pro vypoclet indexii jsou uvedeny v tab. III.

Obr. 7. Schematické zndzornéni vypoéditanijch hodnot | F |2 (nejvoyséi hodnota | F |* kaidé MDO
grupy je zndzornéna nejvétsim kruhem) charakteristickych difrakci 021 pro M DO polytypy
pyrofylitu a jejich klasifikace do MDO grup IV, 3; V, 1; VI, 1 (VI, 3); VI, 2 a VII, 1
(VII, 2; VII, 3). Indexace je vzddlena k Sestivrstevné ortogondlni burice. Rovnice pro vy-
poéet indexwi jsou uvedeny v tab. I111.
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Obr. 8. Srovndné charakteristickych hodnot | F(201) |2 a | F(021) |2 vypoéitanych na zdkladé struk-
turnich dat, které publikovali Lee a Guggenheim [18] — (obs) s teoretickymi hodnotami vy-
poéitanymi pro MDO polytyp 1Tcq — II, 1 pyrofylitu — (calc). Hodnoty | F |* jeou
normalizovdny vzhledem k nejsilnéjsi difrakei. Indexace je vztaZena ke skutetné jednovrstevné
burice.

Obr. 9. Srovndni charakteristickych hodnot | F(201) |2 a | F(021) |2 vypolitanych na zdkladé struk-
turnich dat, které publikovali Rayner a Brown [19] — (obs) s teoretickymi hodnotam:i vy-
poéitanymi pro MDO polytyp 1Tcs — II mastku — (calc). Hodnoty | F |? jsou normalizo-
vdany vzhledem k nejsilnéj&i difrakci. Indexace je vztafena ke skuteéné jednovrstevné burice.

Obr. 10. Vypodbitané rentgenové prdskové difrakéni zdznamy t¥i MDO polytypi mastku (experimen-
tdlni uspordddni : difraktometr, zdfeni Cu, nahodnd orientace édstic ve studovaném vzorku):

@) "“3”3 (IM4—T)
Prjece | ames—1n
c)

uUu.u.u.u ’
0 4 02| BMa—IV)

MMOJUTHIIHA ITHPOD®IIJUTA H TAJIDBRA

Yacre 1I. Raaccednkauua n peHTresorpaduyeckasi nieHTA(GHKALA
MIOO mosTHIIOB

31ener Beitce, CraBomuit JepoBuu*

H ayuno-uccaedosameavckuis uncmumym, 716 07 Ocmpasa
* [ nemumym neopeanuveckoil cumuu, Ifenmp zumuneckozo uccaedosanus
Caosayran Axademus Hayx, 842 36 Epamucaasa

MO nosmmtunst nupodMIIIATa A TaJlbKa OBIIN pa3jesieBsl B ABa cybGceMelicTBa, OTBeYaio-
mue AX CYNepPIo3HIMOHHBIM CTPYKTYPaM. B coOTBeTCTBHYU ¢ IPOeKIHHeil CTPYKTY PBI 3THX HOJIH-
THIOB B ILIOCKOCTb Y Z, AaHHbIE IIOJIMTHIBL ObIiIM pasfiesieHsl B cemb MO rpymn (B ciryqae
cemejicTBa TaipKa) M nATHaAUATE MJIO rpynn (B caydae ceMeiictBa mmpodmminrta). Taxas
reoMeTpuyecKas KJiaccuukauun, oTBesaonas ARGOPAKOAOHHEIM CIIEKTPaM 3THX MUHe-
paiioB, Obl.1a HOATBEPIKACHA CHCTEMAaTHIeCKHMH pacdeTaMd PeHTreHOBCKHMX AUPPpaKmu-
OHHBIX CLIEKTPOB Bcex BrIBejeHHHX M/TO mosutumos. Kpome Toro, Ha OCHOBe BEHIIIE yKa-
3aHHBIX PacueToB OBL.I0 B®3MOKHO OCTABHTb J{MArPAMMH I naeHTHGUKAaNUU cyOceMeiicTBa
1 MO rpyitisl B 3aBECMMOCTH OT pacupese.1eHest AHTeHcuBHOCTH auddpaxmuit 4+ 201 (£ 131)
i 02/, OTH }Be XapaKTePACTHARU IMO3BOIAIOT IpPOBecTH HiaeHTHOHMKALHIO JwGoporo MO
nosmTuna. MgeATuduranusa ocHOBaHA Ha CPaBHEHMH MOHOKPUCTAJUIHYeCKHX Auddpaxnu-
OHHHIX JIaHHBIX C PACYETHBIMH NaHHBIMH VKA3aHHHIMA B MJeHTH(QUKAIMOHHBIX JHarpaMMax.
Boamo:kHa Taxke yacTHIHAA WEHTUPUKAIHA B TOM Cjydae, ecid IPAMEHAIOTCA IODOMKO-
Bue andPpaKIOHHLIEe COEKTPhl, MOJTyYeHHbpIe NyTeM aHAJIA3a IPOOLI O CIydadHO OPHEHTH-
POBAHHKIMA YaCTHLAMH.

Puc. 1. Cxemamuuecroe uzobpaxcenue pacuemrubiz dankbiz | F|? (evicwan eeauvuna | F|?
kanc0o20 cybcemelicmea 0603HAuEHA 60ALULUM KOADYOM) COOMEEMCMEYIOWUT Ta-
pakmepucmuneckum dupPparyusm 201 M JO noaumunos masvka w ux pasdeaerue
6 cybcemeiicmea A u B. Indexcayus omHocUmMca & wecmucioucmoli npamoy20abHoli
avelixe. [las pacuema undercos cybcemelicmea A Grina npumenera gopmyaa omse-
uaiowan eeomempuu pewemru muna d) u 048 pacuema urdexcos cybecemeiicmea B
ceomempua pewemru muna a) (cmompu ma6. I111).

Puc. 2. Cxemamuuecroe uaobpaxcenue pacvemuvix Oannwvix |F|? (ebicwas eeauwuna |F|?
xaxndoeo oybcemelicmea 0603HaAMEHA OoabULUM KEOLDYOM) COOMEEMCMEYIOWUT TaA-
parmepucmuseckus  Oupppaxyuam 200 MO noaumunos nupoguaiuma u ux
paadeaenue ¢ cybeemeiicmea A u B. Hndexcayua omrocumcs x wecmucaoucmot
npamoyeoabHoll Aueiike. [aa pacuema urdexcos cybeemeticmea A Gbira npumerera
Popmyaa omeeuatowgan zeomempuu pewemku muna &) u Oaa pacvema undexrcos
cybcemeticmea B 2eomempus pewemku muna a) (cmompu ma6. I111).
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Puc. 3. Cxemamunecrkoe usoépancerue pacuemmubiz Oannwz |F |2 (cvicwas seauduna |F |2
kaxedoti M O z2pynnet 060aHauena Goabuiium KO1bYOM) COOMEEMCMEYIOUIUT TAPAK-
mepucmuyeckum dugPparyuar 020 M JO noaumunos masvka u ux pasdeserue
6 MJO epynnw I, 11, u Ill. Hrdexcayus omrocumcs k WeCMUCAOUCION NDAMO-
yeoabroil sueitke. Dopmyart daa pacwema undexcos yxazanst 8 mabauye I11.

Puc. 4. Cxemamuneckoe usobpaxcenue pacuemnbuiz dannbizr | F {2 (ebicwas eeauswuna |F|?
rancdoic M JO epynnv 060snaueHa 60abUUM KORLYOM) COOTNEEMEMEYIOWUT TAPAKME-
pucmuneckum duggparyussm 020 M JO nosumunos maavka u ux paadeserue ¢ M0
epynnvy [V—VII. Hulekcayus omHOCUMCA K WECMUCAOUCON N PIMOYS0AbHO L
auelice. Dopmyabl 0as pacwema urndercos yrasanv, 6 mab. 111.

Puc. 5. Cxemamuuecrkoe usobpancerue pacwemmnwvir Oanmbvir |F |2 (evcwas eeaununa |F |2
kancdoti MO epynnwi o6oanauena Goabuium KOAbBYOM) COOMEEMCMEYIOWUT Ta-
pakmepucmuveckusm Ouggparyuam 020 M JO noaumunoe nupodussuma u ux
pasdeaernue 6 MJJO epynnel, 1; 1, 2; 1, 3 ull, 1. Hndercayua omrocumcs k wecmu-
caoucmoli npamoyzoasHoli  suetike. (Dopmyavt 0as pacvema unlexcos YKasaMbi
6 mab6. I111.

Puc. 6. Cxemamuueckoe usobpascerue pacwemnvx Jdarnvx |F|2 (ewcwas seaununa |F|3
kancdole M JO epynnw 060snauena 60abutusm £0abYOM) COOMEEMCMEYIOUUT TAPAKME-
pucmuneckum Ouggparyusm 020 MO noiumunos nupofussuma u uxr pazoeserue
6 MJO epynnw {11, 1; IV, 1 u IV, 2. HnOekcayua omHoCUMCA K WECMUCAOUCON
npamoyzonvHol auelive. Dopmyabt dasn pacuema urndexcos yxaaamwv: 6 mao. I11.

Puc. 7. Cxemamunecroe uaobpaxcenue pacuemnsiz Oawnvlr |F[* (icwan eeaununa |F[?
kaxcOoti M JJO epynnbi 0608HAUEHA GOADUUM EOLDYOM) COOMEEMCMEYOUWUL TAPAKME-
pucmuneckum uggparyuam 020 M JO noasumunos nupoguasuma u uz pazdeaerue
e MJO epynnulV,3; V,1; VI,1(V1, 3); VI,2uVII, 1(VII, 2; VII, 3). Hndexcayus
omHocumcs k uecrucaoucmoli npasoyeoavrol suelice. Popmyas. O0ar pacwema
uhdercos yrazandt ¢ mab. 111.

Puc. 8. Cpasnenue xzapaxmepucmuueckuzx ceaunun |F(201)|2 u | F(021)|? noayuennwzr pac-
uemom uz cmpyrmypHulT OaHHWET, onybaurosannbir ¢ [18] — (obs), npuvesm meope-
muveckue eeauvuns Ovlau ucwucaensl 0av MO noasumuna 1Tc—II1, 1 nupogfua-
auma — (calc). Beauwunw | F|? nopmasusuposanisl 6 omHowenuu x camoli uMmer-
cugroli dugppparyuu. Hrdexcayus omuocumcs k Hacmosweii o0nocaoucmoil Aveiike.

Puc. 9. Cpasnenue zapaxmepucmuueckur eeaunurn |[F(201)[2 u |F(020)|> noayuernox pac-
uemom ua cmpykmypubixr 0arHuT, onybaurosannux ¢ [19] — (obs), npuvesm meope-
muneckue eeaunumbl 6btau ucuucaenst 0aa M JJO noaumuna 1T -1 masbrka — (ca{c).
Beauuunbe | F |2 nopmaauaupoganst ¢ omroweHuu K camoli unmencusnoll duggparyuu.
Hndercayus omrocunica k Hacmosugell 00HOCAOUCIMOL Ruelixe.

Puc. 10. Pacuemnwie penmaenosckue nopowrosvle Ougdparyuonnsie cnexmpvr mper MO
noaumunog maabka (ycaosus sxcnepumenma: Oupgdparmomemp, usayuenue Cu,
CAYMAUHAR 0PUEHMAYUR “ACMUY 6 UuYyuaemoll npobe):

9| e.e (IMa-1)
6) |e.

Ve, (ITca-IT)
6) |u.u.u.

04 0| MLV

CERAMIC POWDERS, PREPARATION, CONSOLIDATION AND SINTERING.

Proceeding of the 5th International Meeting on Modern Ceramics Technologies (5th CIMTEC)
Lignano-Sabbiadoro, Italy, 14—19. June 1982. Edited by P. Vincenzini (Keramické prasky,
ptiprava, konsolidace a slinovani. Sbornik 5. mezindredni konference o modernich keramickych
technologiich, které se konala v italském Lignano-Sabbiadoro ve dnech 14.—19. Zervna 1982).
Vyslo v edici Materials Science Monographs, 16 ve vydavatelstvi Elsevier Scientific Publishing
Company, Amsterodam—Oxford—New York 1983, s. 1025. V USA a Kanadé je tuto knihu
mqgné ziskat v nakladatelstvi Elsevier Publishing Co. Inc., P. O. Box 1663, Grand Central Sta-
tion, New York, NY 10163.
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