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STUDY QN CRYSTAL STRUCTURE AND GROWTH OF PYROELEC-

TRIC PHASE OF TRIGLYCINE SULPHATE. By X. Solans, H. Font-Altaba C.
Miravitlles and M. Aguilé. Dept. de Cristal.lografia, Univ. Barcelo-
na, Granvia 585, (Barcelona-11); Instituto Jaime Almera, CSIC-Barce-

lona, and Facultat de Quimica, Tarragona.

France et 2l. has shown the inhibition of ferroelectric swit-
ching, when TGS crystals are treated during 1000 hours with an
electric potential. In order to determine whether the inhibition
nay be explained in terms of the structure, we have determinsd the
crystal structure of a switching fatigued crystal. The results

obtained are:

ini = =12.6¢& =5. 1
C6H17N30105. Monoclinic, le’ a=9.152(2), b=12.540(2), ¢=5.768(1),

@ =105.5(2)°, Z=2. The structure was solved by dirsct methods with
the MULTAM system of computer programs and refined by full-matrix

least squares. R Final 0.066 {Rw=0.072).

The main difference among the crystal structure of the
virgin TGS and the switching fatigued, are the cell pa-
rameters. The glycine I is twisted about 180° around the
a-axis and 44.80 around the b-axis with respect to the
position of these groups in the virgin crystal, and the
sulphate ion is twisted only 44.8° around the b-axis;
these rotations produce a non-simple movement in glycine
IT and III.
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The dielectric constant and both the A.C. and

D.C. electrical conductivity of pure and doped
single crystals of TGS are investigated in the
temperature range 300-4500K. The influence of

Ni, Cu,Co,Cr and Fe ions on the type of conduct-

ion, type of transition,transition temperature,
Curie Wiess constants and the dielectric cans-
tant are studied. The effect of sample thick-
ness and pressure contact on the electrical
conductivity is also discussed. Some interest-
ing features of the correlation between the
valency and ionic radii of the dopant is
presented.
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Crystal~chemical stability analysis is made

for tetragonal tungsten-bronze structure type
A,A; 70 BgB] 04 (where £ and A" "are large ca-
tions in five- and four-sided channels of the
structure, C are cations in three~gided chan-

nals, B and B ‘are multi-valent cations in
two types of octahedra) in case when A are ca-
tions of alkaline and alkaline-earth metals.

. 8ingle crystals of some golid solutions of

this type are grown. The stability field of
ferroelectric crystals having this structure
type is determined for (Ba,Sr,Ca)¥b,0, system.
This field is shown to be. much broa§e§ than
for ceramic samples studied earlier (G.A.
Smolensky et al., Fizika tverdogo tela, Mos—
cow~Leningrad, 1959, v.2, p. 244). Dielectric,
optical and electrooptical properties of
(Ba,Sr,Ca)Nb206 single crystals are studied.

Curie temperatures eand half-wave voltage va-
lues increase and ﬁielectric constant at
room temperature £, widths of 8;(T) maxima

and extent of broadening of ferroelectiric
phage transition decrease with increasing Ba
contents in the crystals. Line widths of

Gd3+ ESR spectra in the crystals increase
with increasing of phase transition broade-~
ning. Structural reasons of this are givene.
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Two structural types of TRAIB[BO3]4 crystals

are known. The one, possessing a R32 space
group (structural type of hunbtite) is more
stable. It exists in the entire series of ra-
re—earth-aluminium orthoborates. At tempera-
tures exceeding 1270 K, TR=Pr-Eu compounds
are crystallized according to the C 2/c space
group as well.

There is a direct relationship between the
development of hkl faces and the experimen-
tally observed total intensity of X-rays ref-
lected from the corresponding atomic lattices
(e.g. 1001+IOO2+IOO3+"'+1001)'Faces {110},

{110} and {010} of monoclinic crystals corres—
pond to two trigonal prisms (1120} and {27110}
in huntité~structured crystals. The base-pi-
nacoid {001} conforms to that having the same
index in the trigonal crystal. The huntibte
rhombohedron {1071} of the monoclinic crystal
is represented by a rhombic prism {111} and
pinacoid {202}.The violated significance of
the faces in monoclinic crystals as compared
with the trigonal ones is due to the peculi.
arities of their internal structure.
TRA13[BO3]4 crystals possess pilezoelectric

and nonlinear-optical properties. These pro-
perties wvanish in the phase transition into*
the monoclinic modification.



