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Structural Study of Anhydrous Uranyl Diglycolate
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In the framework of investigations devoted to
uranyl carboxylates [1-4] uranyl diglycolate has
been examined. UO,(CH,OHCOQ), has been pre-
pared by dissolving UO;+H,0 in an aqueous solution
with a large excess of glycolic acid [5]. After several
days, yellow crystals of prismatic shape are obtained.
Chemical analysis agrees with the formula UO,(CH,-
OHCOO),: calculated U: 56.6%, H: 1.44%, C: 11 4%.
Found U:54.6%, H: 1.42%,C: 11.0%.

X-ray Study

The first 24 X-ray diffraction lines observed on a
powdered specimen are given in Table I. The posi-
tions of these lines have been corrected for absorp-
tion and film shrinkage, and are in fair agreement
with the uncorrected data previously reported by
Polonio et al. [6]. A preliminary structural study has
been performed on an Enraf-Nonius CAD-4 auto-
matic diffractometer, UO,(CH,OHCOQO), crystallizes
in the monoclinic space group P2,/c the unit-cell
parameters being a = 7969(6), b = 7.583(7), ¢ =
16.81(1) A, B = 123.75(1)°. The diffraction lines
represented in Table I could thus have been indexed
using the following quadratic form: 10°% sin®0 =
1353.68 h? + 1033.54 k? + 304.341*> + 713.26 hl.
The observed crystal density p = 3.248 g cm™2 cor-
responds to four formula-units per unit-cell; accord-
ingly, all the atoms are on general positions.

Infrared Spectroscopy

The infrared absorption spectrum has been
recorded at 25 °Cin a CsI matrix with a Perkin-Elmer
457 spectrophotometer (4000-250 cm™!'). To the
best of our knowledge, the ir. spectrum of solid
uranyl diglycolate has not yet been reported. The
absorption bands gathered in Table II have been
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TABLE 1. X-ray Diffraction Pattern of UO,(CH,O0HCOQ),;
CuKa radiation (A = 1.5418 A), Debye-Scherrer camera of
360 mm circumference; visually estimated intensities cor-
rected for absorption.

Iobs®  10%sin00pg 10°sin%6,q, d(A)  hkl

S 1351 1354 6.63 100
\'A) 2249 2251 5.14 012
vw 2367 2387 5.01 110
w 3352 3370 4.21 104
vw 4095 4134 3.81 020
w 4538 4578 3.62 204
m 4787 4813 3.52 2132
m 5013 5031 3.44 112
m 5450 5415 3.30 200

6448 210
w 6439 ,6429 3.04 ,115
w 7470 7504 2823 124
w 8451 8427 2650 220
m 8720 8712 2609 224
w 9017 9004 2.565 024

9485 202
w 9498 ,9527 2499 )311
m 10094 10110 2424 114
w 10466 10446 2381 132

11255 133
m 11280 11280 2293 50

11990 016
vw 12008 12041 2.222 3033

12628 324
w 12639 312637 2.167 ,323

13176 233
m 13166 )13151 2.123 3317

13619 222
vw 13611 )13594 2.088 ;23f
ww 14491 14476 2,023 227
vw 15079 15091 1.984 026

8V, v: very; S: strong; m: medium; w: weak,

TABLE II, Infra-red Spectra of Anhydrous Uranyl Digly-
colate.

=1

Iobs® cm Assignment

m 3330 vi(OH)

m 3020 vi1(OH)

mgh 2925 v»(CH,)

w 2845

W‘h 274 5 . .

Wan 2640 combinations and overtones
w 2550

(Continued overleaf)
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TABLE II. {continued)

VWsd 2505 ]
VWsd 2450 hydrogen bonding
VWgd 1789 vg+ V“(UO;')
Ssd 1607

VSgn 1564 ~

VSan 1558 WC=0)

Ssa 1508

Ssh 1475

Sen 1442 §(OH) +5(CH,)
Ssh 1403 «COO)

mgh 1332

Ssh 1279 pw(CH2)

Seh 1086

Ssh 1070 Pr(Cﬂz)

Wgh 988

Vssh 94 2 "as(UO?)

Ssa 930 wC-C)

Wsh 857 Vs(UO?)

w 805

w 720E §(0CO)

¥ 674 pw(0CO)

Mgh 578

Mgh 568 N(CO)

Mgh 538

z:hh 23 f i ring deformation
o 285 5(U03) ()

8Visually estimated. V, v: very; S: strong; m: medium; w:
weak; sh: sharp; sd: shoulder.

assigned according to the results of Nakamoto et al.
[7]. The positions of the vg(UO,) and vy (UO,)
respectively located at 942 and 857 cm™!, and of the
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combination band at 1789 cm™!, enable us to calcu-

late the mean uranium—oxygen distance in the urany!
ion as being 1.73 A [8] . The weak bands at 2505 and
2450 cm™' are ascribed to hydrogen-bonds, since
they are located in the same region for the uranyl
diformate monohydrate [1, 9]. The multiplicity of
the bands attributed to the glycolate ions indicates
the possibility of a different coordination mode for
both of them. For transition-metal glycolates, the
v(OH) band is observed at 3000-3100 cm™! [7].In
our case, the existence of two frequencies labelled v;-
(OH) (3330 cm™!) and v;;(OH) (3020 cm™ ') in Table
11 reinforce our previous assumption,

All these observations invalidate the conjectural
model lately proposed by Sbrignadello and coworkers
[10]. Furthermore, the determination of the crystal
structure of UO,(CH,OHCOO), which is presently
in progress (to be published), shows that the coordi-
nation polyhedron of uranium atom is a pentagonal
bipyramid as in most uranyl carboxylates of known
structure.
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