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Table 1. Atomic coordinates, in fractions of
corresponding cell edges.

x z

S, 0.1470 0.0695
S, —0.0150 0.0865
C, 0.1635 0.1365
C, —0.0135 0.1550
N, 0.0760 0.1750
N, —0.1060 0.1885
0 0.25685 0.1450

B = 95 1/2°. Preliminary results of a com-
plete crystal structure determination of
rhodan hydrate are given here.

The space group of rhodan hydrate was
found to be either O2/c or C/c. The mor-
phology of the crystals indicates ® the pre-
sence of & twofold axis and thus the correct-
ness of the centrosymmetric space group.
The average test’’ and ’zero moment
test” ¢ also indicated centrosymmetry.

Attempts to solve the structure from
Patterson projections did not succeed, and
the solution was then sought by means of
Harker Kasper inequalities and the “multi-
plication rule’” ?. This led to three possible
sets of signs for the 35 strongest reflections
in the b-axis projection. The molecule was
recognised in one of the corresponding
Fourier maps, and after three Fourier-
refinements the reliability factor E was
0.115. The electron density map is re-
produced in Fig. 1. The map shows that
the cyclic form of rhodan hydrate, anti-
cipated by Soderbéck 3, is correct. Further
refinement will be carried out by means of
(Fo— F¢)-technique.
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The o-Phase Ta,Al
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n the course of a study of the tantalum-
luminium system recently started at this
Institute, the existens of a o-type phase
has been observed in samples of the appr-
oximate composition Ta,Al prepared by
arc-melting in an argon atmosphere.
The dimensions of the tetragonal unit
cell obtained from & Guinier powder pat-
tern were found to be:

a =9.828 A ¢ =5232 A

The axial ratio c/a = 0.532 is similar to
that found for other g-phases such as the
one occurring in the nickel-vanadium sys-
tem studied by Kasper and Waterstrat !
using neutron diffraction techniques. Since
the ratios of the atomic radii rra/ra1 and
rv/rNi are comparable, the atomic distri-
bution reported for the nickel-vanadinium
phase was tentatively adopted for Ta,Al:
Space-group: D}t —P4[mnm.

Unit cell content: 10 Ta,Al.

Table 1. The Guinier powder pattern of Ta,Al
(CuKa, radiation).

kil 8in?@obs 8in2@calc  fobs  Icale
110 0.01228 0.01228 vw 0.5
200 - 0.02457 — 0.0
101 0.02782 0.02781 st 5.5
210 0.03068 0.03071 st * 2.5
111 0.03396 0.03396 w 2.0
220 0.04911 0.04914 vw 0.8
211 0.05238 0.05238 vw 0.8
310 0.06142 0.06142 vw 1.0
221 — 0.07081 — 0.0
301 0.07696 0.07695 w 2.2
320 0.07982 0.07985 vw 1.1
311 0.08311 0.08310 m 4.5
002 0.08670 0.08668 vw 0.7
400 0.09831 0.09828 vw 1.5
112 0.09898 0.09897 vw 1.3
321 0.10153 0.10152 VVW 0.6
410 0.10443 0.10442 vst 10.7
330 0.11059 0.11057 st 5.8
202 0.11130 0.11125 st 6.8
212 0.11739 0.11739 vst 10.0
420 0.12285 0.12285 VVW 0.5
411 0.12603 0.12609 vst 9.5
331 0.13224 0.13224 m 4.0

* Line overlaps line of neighbouring phase.
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( I)2Alin 2(b).

( II) 4 Ta in 4(f) with =0.103.

(III) 8 Ta in 8(¢) with 2=0.371, y=0.037.
(IV) 8 Al in 8(¢) with =0.566, y=0.240.
( V) 8Tain 8(j) with £=0.316,z =0.250.

The powder diffraction pattern required
by this atomic arrangement was found to
be in satisfactory agreement with the
observed data (cf. Table 1) which evidently
shows that the o(Ta,Al) phase is essentially
ordered.

The existence of a ¢-phase in the nio-
bium-aluminijum system was recently re-
ported by McKinsey and Faulring 2. The
composition (NbyAl) and powder diffrac-
tion data suggest that this phase is analo-
gous in structure to Ta,Al.

Further studies on the tantalum-alu-
minium system are in progress.

The authors wish to express their sincere
gratitude to Dr. Arne Magnéli for his never-
failing interest and many valuable discussions.
Thanks are due to Mr. A. Eriksson for his skil-
ful experimental assistance.
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The Crystal Structures of Hf;Al,
and of Hf;Al,0,
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The existence of the phases Hf,Al,, HfAl,,
and HfAl, in the hafnium-aluminium
system was reported in a previous note !
which also gave the structure types of the
two latter phases. Further studies on this
system carried out on specimens obtained
by arc-melting in an argon atmosphere
followed by quenching to room tempera-
ture has revealed the existence of two
further phases having the compositions
Hf,Al, and HfAI

It was also observed that samples of
compositions HfAl,,_,; gave a few very
weak extra lines which could not be attri-
buted to any of the phases mentioned
above but were found to be greatly remi-
niscent of the strong reflexions ! given by
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the oxygen-stabilized phase Zr;Al,0,. The
isomorphism thus suggested between the
hafnium and the zirconium alloy phases
was confirmed by gradually adding oxygen
(as HfO,) to the samples. Attempts to pre-
pare & hafnium analogue of the oxygen-
free phase ZrsAl; of D8m type were un-
successful.

The unit cell of Hf;Al, was found to be
toetragonal with the following dimensions:

a =153 A ¢ = 6.906 A

The powder pattern of the phase de-
monstrates clearly that it is isomorphous
with the corresponding phase in the zirco-
nium-aluminium system. The space group
is D{} — P4,/mnm and the atomic positions
are the same as given by Wilson ? for
ZrAl,:

1
8 Al in 8(j) with x = —

4 Hf in 4(f) with = = 0.3
4 Hf in 4(g9) with z = 0.2
4 Hf in 4(d).

The agreement between observed and cal-
culated powder patterns is satisfactory.

The powder pattern of Hf;Al;0, could be
indexed assuming a hexagonal unit cell
with the dimensions:

a = 8.066 A ¢ =5.678 A

The following structure of Hf;Al;0, was
derived from the powder data:

Cell content: 2 Hf;Al,0,.
Space-group: D}, —P6s/mcm.

4 Hf in 4(d).
6 Hf in 6(g) with 2 = 0.23.
6 Al in 6(g) with = = 0.59.

The oxygen atoms have been neglected
and no attempt was made to estimate the
oxygen contents. It seems likely, however,
that the oxygen atoms are located in inter-
stitial positions 000 or 00} as suggested
by Aronsson?® for various DS8; phases
stabilized by small non-metal atoms.

z = 0.21,

4.
0.

The author wishes to express his gratitude
to Dr. A, Magnéli for his kind encouragement
and many helpful discussions.
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