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The infrared studied of dioxouranium(VI) nitrato complexes have been carried out since
1941 [32], but detailed proposals for the assignment of bands were first reported by Gatehouse
and Comyn [5]. McGlynn et al. [27] and then Topping [43] reported the infrared spectra of a
series of complexes of dioxouranium(VI) nitrate, but no satisfactory explanation has been made
for deciding between monodentate and bidentate nitrate complexes. However, Curtis et al. [44]
showed that the overtone and combination bands of the nitrate group sometimes might be used
to distinguish monodentate and bidentate nitrate complexes.

Many infrared data on dioxduranium(VI) complexes can be found in a work of Bullock [45].
These data are inconsistent with the presence of bidentate nitrato groups. The fundamental
vibrational modes of the nitrate group in [UO,(DABAAPT)(NO,),] complex oceur at 1520 (v,),
1295 (v,), 1030 (v,). 805 (v,). 740 (v,) and 710 cm’ (v;). The nitrate groups seem to be
bidentate in this complex, since the IR frequencies due to this group occur in almost the same
frequency ranges as in UO,(NO,),.2H,0. UO,(NO,),.2Apy and UO,(NO,),AcApy [46, 47].

Similar to nitrato, the acetato ion also is a potentially bidentate ligand towards the uranyl
group. A number of complexes of uranyl acetate with neutral monodentate ligands like TPPO,
TPAsO, TMAO, HMPA or DPSO are reported in the literature [48). In these complexes the
acetate ion behaves as covalent bidentate and the coordination number is found to be seven or
eight, depending on whether the complexes are monomeric or dimeric. In the present case the
complex [UO,(DABAAPT)(CH,C0OO0),] is monomeric and the infrared spectra of this complex
shows two bands at 1550 and 1460 cm’ attributed to asymmetric and the symmetric stretching
vibrations of COQ’, respectively [49, 50]. A difference. Av(COO), of ~ 90 cm" suggests
bidentate COO" groups in this complex.

Thermal Studies. The thermal behavior of these complexes is summarized in Table 4. The
thermogravimetric curves of bromo, thiocyanate and perchlorato complexes are similar and
show that the decomposition of these complexes starts at 240 "C and is completed at ~ 480 "C.
The break in the curves in the 340 "C temperature region indicates that at this stage only one
molecule of organic ligand has been lost (32.16-34.27%). In the temperature range 390-480 "C
there is an additional decrease in weight due to loss of second organic ligand molecule. For
nitrato and acetato complexes the loss at ~ 340 °C is found to be 51.22-55.59%. At this stage
only the organic ligand molecule is lost. The oxide U,0, is formed around 750 “C via the
formation of UO,, following which is no measurable change in weight [51]. In summary, these
changes can be written as:

UO,X,2(DABAAPT) —¥ UOX,(DABAAPT) —¥» UOX, —¥» [UO,]
—> U0, (X=Br, NCS orClQ,)

UOX,(DABAAPT) —¥» UOX, —¥» [U0O,] —P U,

(X =NO, or CH,CO0O)

Stereochemistry. In the complex UO,(H,0),(NO,),, Glueckauf and Mckay [52] suggested that
dioxouranium(VI) nitrate forms a covalent complex possibly involving the 5f-orbitals. The IR
data of the [UO,(DABAAPT)(NO,),] complex suggest bicovalent NO; in this complex [48].
Thus, in this complex, the central metal ion has coordination number nine (surrounded by six-

oxygen atoms, two nitrogen atoms and one sulphur atom). In [UO(DABAAPT)(CH,C0OQ),], a
nine-coordinated structure is suggested as a result of the tridentate (N,N,S) nature of the organic
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