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ABSTRACT

Thermal decomposition /combined TG and DTA/ of a secondary
uranium mineral curite, approx. 3Pb0.8U03.5H 0, was studied.
The Loss of water /dehydration and dehydroxylation/ was observed
followed by a probable volatilization of PbO during the thermal
decomposition process. The formation of a lead uranate as the
endproduct of the thermal decomposition is supposed, The results
were correlated with infrared absorption spectra of curite and
1ts decomposition product and with published data of crystal
structure analysais.

INTRODUCTION
On the basi1s of X-ray structure analysis the chemical formula
of curite was proposed as 3Pb0.8U03.SH20 /ref.1/ or [Pbs_XIOH/
/HZO/Zx][/U°3/8°8/0H/6]2' /x=1.34<2/ /ref.2/ or [USOXIOH/30_X]
Pb3/0H/24_x/x-21/H20, /242 x> 21/ /ref.3/. TG curve of natural

and synthetic curite, 1ts IR spectrumS and 1nfrared spectroscopic

4-2x

study of thermal decomposition of cur‘1te6 were published.

In this paper, which 1s a part of the scientific reassessment
of secondary uranium minerals from the collections of the National
Museum 1n Prague, thermal decomposition of natural curite 15 stu-
died by use of T6, DTA and X-ray diffraction analyses and infrared
spectroscopy. The results are correlated with published X-ray

1-
structure analysis of curite 3.

EXPERIMENTAL

The curite specimen used for this study was chosen from the
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collections of the National Museum in Prague. It was 1dentified
using the X-ray powder diffractometer Rigaku Denki, Cu-Ke radia-
tion, N1 filter. The X~ray diffraction data were compared with
JCPDS Selected powder diffraction data for minerals /14-267/;

DTA curve was recorded by use of micro-DTA apparatus by BLaiek7
/heating rate 10°c.m1n-1, static air atmosphere, reference sample
AL203, sample weight 20 mg/. No chenges were observed on the DTA
curve. TG analysis was carried out with Stanton Redcroft Thermo-
balance TG 750 /heating rate 10°c.m1n-1, dynamic air atmosphere
10 mL.m1n-1, sample weight 18.208 mg/. The help of Dr. J. Ederova,
Prague Institute of Chemical Technology, 1n recording the thermal
analysis curves, 1s acknowledged. Infrared spectra were measured
with Perkin-Elmer 325 Spectrophotometer /KBr disks/. TG curve

of curite 15 given 1n Fig.1 and IR spectra of curite and 1ts de-
camposition product 1n Fig.2.

RESULTS AND DISCUSSION

Curite contains not only molecular water in its structure,
but also hydroxyl ions. OH 1ons are mostiy bound 1n tayers formed
by uranyl polyhedrons, while remaining OH™ 1ons together with
water molecules /their mutual ratio may vary/ and with Pb2+ 10ons
are Located 1n the i1nterlayer space'and participate 1n the forma-
tion of hydrogen bonds 1n the layer structure of curite. From
the TG curve can be 1nferred that the release of all water contai-
ned in curite passes continuously 1n the range cca 20-700°¢ and
may consist of two overlapping stages, corresponding to the pro-
cesses of dehydration and dehydroxylation. An analogous course
was observed on the TG curve of synthetic curite‘. It was, howe-
ver, determined on the DTG curve of cur1te3 that the mass decrease
characterized by peaks at 50°C /0.43 %, the removal of loosely
bound H,0 molecules at 20-120°¢/ and at 350°C /3.46 %, the remo-
val of molecular water and OH™ 1ons at 120-400°%¢C/ corresponded to
the release of all present water, while the peak at 460°%¢ could
be due to lLoss of Pb as Pb0O. The decrease of Pb content 1n the
endproduct of the thermal decomposition of curite in comparison
with the 1nitial sample observed by us agrees with this conclu-
sion. We observed on the TG curve of curite, the character of
which was similar to the TG curve of kasolite, a small mass de-
crease in the range 700-900°% corresponding evidently to the men-
tioned release of a part of PbO, It was determined that the mass
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decreases were in the range 20-510°%¢ 4.39 %X, up to 700°¢ 4,55 %
and up to 900°C; altogether 4.82 %Z. It 1s evident that the whole
water content found 1n natural or synthetic curites may vary8’9
however, 1t 15 always Lower than the mass decrease found in our
curite 1n the range 20-900°C. We infer from these results, 1n
agreement with the chemical analyses, that i1n the course of the
thermal decomposition of curite not only all water contained in
curite 1s released, but also a part of Pb0 chemically not bound
to the uranium present volatilizes. From the IR spectrum of curi-
te, the presence of two types of molecular water /JHZO 1590 and
1625 cn~'/ in the crystal structure of curite is inferred. The
presence of two structurally nonequivalent uranyl groups could be
supposed 1f the absorption bands at 909 and 867 cm  are assigned
to the antisymmetric stretching vaibration 03 U0§+. Ih§ Latter
agrees with the crystal structure analysis of curite . The X-ray
diffraction data, infrared spectrum, the presence of Pb and the
reddish brown colour prove that the endproduct of the thermal
decomposition of curite is not U3°8' but a lead uranate., Because
of the lLead to uranium ratio 1n curite /approx. 3:8/, the compo-
s1tion of the lead uranate may probably be PbU3010. The surplus
Pb0 continuously volatilized. If uranium is 1n excess /Pb:U =

1:5 or more/, U3°8 iioformed, ;? other cases not yet defined

lead uranates result ., Péters did not found U3O8 in the end-
products on studying the thermal decomposition of 1.15Pb0'2u03‘
1.75H,0 /1000°C/, Pb0.6U05.10H,0 /900°C/, 2Pb0.5U0.3H,0 /600°C/.
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Fig. 1 TG curve of curi}e /18.208 mg/
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The system Pb-U-0 1s evidently i1nsufficiently defined, the vola-
tilization of PbO may be one of the causes. The system Pb-U-0 and
the detailed determination of the chemical composition and crys-
tal structure of the endproduct of the thermal decomposition of
curite will be subjects of our further investigation.
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Fig. 2 Infrared spectra of curite /1/ and 1ts decomposition
product /2/



