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Abstract

The determination of some rare earth elements such as
lanthamm, cerium and neodymium in coal ash samples has been car-
ried out by utilizing various spectroscopic techniques, namely
X-ray fluofescence spectrometry, photodensitometry and spectro-
fluorimetry. The coal ash samples originated from coal mines in
the northern part of Thailand. A non-destructive X-ray fluores-
cence spectrometric techniqﬁe, employing a home-made sample
holder, was employed for the simultaneocus determination of
lanthanum, cerium and neodymium. Each sample was mixed thoroughly
with starch (as a binder) to facilitate the making of a pressed
pellet which.could be analysed by X-ray fluorescence spectrometry.
The characteristic X-rays emitted from the samples were obtained-
by irradiating the samples with a radioactive source, americium.
By this technique, the rare earth element contents were found to
be in the ranges of 10.1-50.3 ug/g, 50.3-318.0 ug/g and 77.7-
109.3 ug/g for lanthanum, cerium and neodymium. respectively.




(v)

Analysis of the rare earth elements in the coal ash samples by
TLC-photodensitometry and spectroflucrometry required appropriate
sample-pretreatments, i.e., sample dissolution and separation
technique.

_Acid mixtures containing various ratios of concentrated
nitric acid, hydrochloric acid and hydrofluoric acid were investi-
gated as digesting reagents for determining traces of lanthanum,
ceritm and necdymium in the coal ash samples. The moét suitable
acid mixture was found to be a mixture consisting of concentrated
nitric acid, perchloric acid and hydrofluoric acid in the ratio
of 1:1:1 by vohime, on the basis that it provided a relatively
rapid means for decomposing the sample and gave an average
recovery of the added cerium of 97.94 %. The rare earth element
group could be separated from other elements by means of an ion-
exchange chromatographic technique based on a gradient of nitric
and hydrochloric acids. Lanthanum, cerium and neodymium in the
eluate could be simultanecusly determined by X-ray fluorescence
spectrometry. The results obtained were in good agreement with
the pellet method. Alternatively, individual rare earth elements
in the eluate could be separated by thin layer chromatography
using a mixture containing 1.0 M tri-—n-octyl phosphine oxide in
paraldehyde and concentrated nitric acid in a 9:1 ratioc by volume
as developing solvent. The rare earth element contents in the
spots were determined by photodensitometry. The results obtained
compared favourably with those obtained by X-ray fluorescence
spectrometry. After appropriate sample pretreatments, cerium(III)-
in the coal ash samples could be determined by spectrofluorometry.
Measurements of fluorescence intensities. were made at 350 nnm,
exciting at 260 mm. The method was very sensitive, with as

little as 2.5 x 10 M of Ce(III) determinable with the

coefficient of deviation of 1.72 %.




