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SHORT COMMUNICATIONS

Unit-cell dimensions and space group of some polyphenyls.* By C.J. Toussaint, EURATOM, Chemistry Depart-
ment, Analytical and Mineral Chemistry Section, CCR ISPRA, Italy

(Received 19 May 1966)

Terphenyl mixtures are used as coolants in some types of
nuclear reactor. Quater-, quinqua- and hexa-phenyls result
from the decomposition of these terphenyls during reactor
operation, and some knowledge of their structural proper-
ties is of interest. Therefore, in connection with a previous
investigation concerning the X-ray diffraction patterns of
a great number of polyphenyls (Toussaint & Vos, 1966), a
crystallographic study has been made on some quater- and
quinqua-phenyls and p-hexaphenyl.

Rotation, zero and first layer Weissenberg photographs
were taken in each case on at least two crystallographic
axes, with Cu Ka radiation. The temperature at which the
photographs were taken was 22°C. The chemical formulae
of the polyphenyls investigated are given in Fig.1. The
crystallographic data for all the compounds are presented
in Table 1, together with some brief notes on the appear-
ance of the crystals. Space groups were determined by sys-
tematic absences.

Starting with biphenyl, the linear polyphenyls p-terphenyl
(Hertel & Romer, 1933a; Pickett, 1933) and p-quaterphenyl
(Hertel & Romer, 1933b) are found to be isostructural in
the a—b section with § almost constant. This shows that the

Table 2. Comparison of observed and calculated sin? 0 values
for p-quinquaphenyl

sin2 0 sin2 8
hkl observed calculated
001 0-0012 0-0012
002 0-0049 0-0049
101 0-0108 0-0108
010 0-0197 0-0197
110 0-0282 0-0288
111 0-0304 0-0304
200 0-0368 0-0370
211 0-0589 0-0588
212 0-0610 0-0631

* Work performed as part of the ORGEL program.

long axes are directed almost or even precisely along ¢. The
increase of about 42 A in the ¢ direction is the length of
one C-C bond plus the diameter of one phenyl-ring. Fur-
thermore the same space group and number of molecules
in the unit cell was found for these first three members.
The results for p-quinqua- and p-hexa-phenyl investigated
in our study show that up to the hexa-phenyl these linear
polyphenyls differ merely in the extension of the molecules
along the ¢ axis. Since only a very small quantity of p-quin-
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Fig. 1. Chemical formulae of the investigated polyphenyls.

Table 1. Crystallographic data for some polyphenyls

22" g 2-3" g4 24 g4 2-47-2"" g W84 g5 H-B&4 g
Crystal system Tetragonal Monoclinic Monoclinic Triclinic Monoclinic Monoclinic

a (A) 1172 +0-02 12-:00 +0-02 9-68 +0-03 11-89 +0-02 8-:040 + 0-005 8-09 +0:02

b (A) — 7-70+0-02 10-16 + 0-05 9-10+0-02 5-485 +0-005 5:60 +£0-01

c (A) 31'2+01 11-07 + 0-02 22:25+0-15 10-57 +0-02 2199 +0-01 26:24+0-15

a (%) — — — 91-5+04 — —

B — 121-2+ 02 127-:2+£0-2 106:5+0-4 92:0+0-2 91-:8+0-2

y () — — — 102-0+0-4 — —

U (A3) 4286 875 1743 1073 970 1189

z 10 2 4 2 2 2

M 306-41 306-41 30641 382-51 382-51 458-68

Deaic, (g.cm~3) 1187 +£0-005 1-163 + 0-005 1-167 + 0-005 1-183 +0-005 1-309 + 0-005 1-280 + 0-005

Space group Pad/nmm P2y/c P2/c P1or P1 P2i/a P2i/a

Appearance Bipyramidal Small bars Needles Twinned Leaflike Needle-shaped

crystals with [010] along {100] needles crystals crystals
along along [001] along [010]

longitudinal
axis






