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ABSTRACT

The absorption spectrum of pure uranyl sulfate

solution in the visible and ultraviolet regions has

been studied, and plots of absorbancy measurements

and of molecular extinction coefficient are pre

sented;
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Introduction

The absorption spectrum of uranyl sulfate solution is of interest

both from the theoretical standpoint and because of its importance in

the analytical chemistry of uranium and of this compound. The informa

tion in the literature dealing with this subject is limited in scope,

however, and an investigation of the absorption spectrum in the visible

and ultraviolet regions has been made.

There are few reports in the literature dealing with the absorp

tion spectrum of uranyl sulfate solution. Some of the early work in

volved the photography of the absorption spectrum using a quartz

spectrograph with a carbon arc as the radiation source. These

early data, however, are incomplete and are not readily interpreted

for use in spectrophotometric determinations. In a more recent

investigation by Betts and Michaels,v^' which was carried out in con

nection with a study of ionic association in aqueous solution, the

absorption spectrumwas determined in the range of 3^0 to 500 nua for

a solution which was 0.1 M in uranyl ions and 0.082 M with respect

to bisulfate.



Experimental Procedure $

Absorbancy measurements for the present study were made by means

of a Beckman DU Spectrophotometer equipped with a tungsten lamp for

measurements in the visible region and with a hydrogen discharge

lamp for those in the ultraviolet region of the spectrum. The solu

tions were maintained at a constant temperature (25.2 - 0.1°C) in

matched quartz cuvettes by means of an attachment ("thermospacer").

The sensitivity of the instrument remained constant throughout the

series of measurements, while adjustments were made by varying the

slit width. The wavelength calibration of the spectrophotometer was

checked with the lines of a mercury arc source.

Standard solutions containing 2.168,. 5»^2, and 10.84 mg of uran

ium per ml were prepared from a stock solution which had been found

to be free of impurities and excess sulfuric acid by analysis, and

absorbancy measurements were made on these solutions.

Plots of the absorbancy measurements at the various concentra

tions of uranyl sulfate are shown in Figure 1. The calculated

molecular extinction coefficients at the maximum (1*18 nai) are 13.50*

13.kd, and l^okk, respectively, for the solutions containing 2.168,

5.42, and 10.84 mg of uranium per ml. This indicates that Beer's

absorption law is adhered to at this wavelength.

In Figures 2 and 3 the molecular extinction coefficient of

uranyl sulfate is plotted as a function of the wavelength In both

the visible and ultra-violet regions of the spectrum. The measure

ments were made on solutions whose uranium concentration allowed

optimum accuracy of absorbancy measurements in the region of the

maximum. The wavelength of the maximum and the fine structure



of the spectrum conforms closely to that reported by Betts and

MichaelsS3)
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INSTRUMENT: BECKMAN SPECTR0PHC

— METER, MODEL DU

_ CUVETTES: SILICA, 1.000cm PATI
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_ TEMPERATURE: 25.2 ± 0.1° C
— SLIT WIDTH: 0.06 TO 0.07mm F<

WAVELENGTHS FR0N
600 TO 400 rryi

— 0.18 TO 0.25 mm F0
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— REFERENCE SOLVENT: H20
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FIGURE I. VISIBLE ABSORPTION SPECTRUM OF URANYL SULFATE SOLUTION
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FIGURE 2. ABSORPTION SPECTRA OF URANYL- SULFATE SOLUTION
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