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Abstract

Inductively coupled plasma atomic emission spectrometry (ICP-AES) was applied to the
determination of uranium in phosphate rare earth minerals such as xenotime and monazite.
The detection limits of uranium was ca. 0.4 ppm. The relative standard deviation was ca.

2%. There was no influence of the inorganic acids in the concentration range from 3x 1073
to 0.1mol/dm3, but signal suppression was observed at concentrations above 0.2mol/dm?.
Determination of uranium in phosphate mineral solutions necessitated correction of spectral
influeces from coexisting elements. The corrections were easily made from the contents of
coexisting elements which were already known. Phosphate minerals were dissolved with
hot concentrated sulfuric acid. After insoluble residue was filtrated, the solutions were

diluted with water. These sample solutions were directly injected into the plasma. Uranium
contents in phosphate minerals were measured by calibration curve method. The Uranium

containing in xenotime and monazite were determined to be 0.39~0.69%, 0.33~0.40%,
respectively.

Key words: uranium, phosphate minerals, inductively coupled plasma, atomic
emission spectrometry.
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Fig. 1 Schematic diagram of ICP spectrometry
system (1) RF generator, (2) induction coil,
(3) plasma torch (4) lens, (5} coolant gas,
(6) plasma gas, (7) carrier gas, (8) cross-
flow nebulizer, (9) sample solution, (1() spec-
trometer, (11) photomultiplier (19 amplifier,
(13 recorder, (14 argon

FEaa4 VTROBAL TS X< b —Ficifazh 3.
TuT VY HRZHEE L VTRE U EBRIBICX - TH
HINTHR (5~T)XIPK DT 5 X< KBRS N
3, RBEEZ /e 270 -2 7 5 A - KRV LEFS
Nk, FIXRKIKEAZN, v vRIEINh 3.
CONESERTHEL, B, WIEL, FtREERD
§9 5. CORDOEBRIESHE%Z Table 1 ICT/RT,

Table 1 Operating conditions for measurements
of uranium

R F power 1.4kW
Carrier gas 0.48 ¢/min
Plasma gas 1.0 £/min
Coolant gas 14 {/min
Observation height 15 mm
above top of coil
Wavelength 263.55 nm
2.2 HE

v 5 v OB (1mgU/ml) 17 UO,(NOs),-6H0
D 0.2259g Z#ABKEMRICHER L, 100ml 1 FH,
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U: 10ppm
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Fig. 8 Effect of carrier gas flow rate

U: 10ppm
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Fig. 4 Effect of observation height above load coil
U: 10ppm
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Table 2 Effect of coexisting elements on emis-
sion intensity of uranium at 263.55nm

Coexisting

element Ix/Tu*, %

Sc
Y
La
Ce
Pr
Nd
Sm
Eu
Gd
Thb
Dy
Ho
Er

0.187
0.070
0.037
10.33
0.834
0.786
1.027
17.02
0.278
5.98
"2.583
1.690
4.091

Coexisting

element Ix/Tu*, %
Tm 1.053
Yh 0.738
Lu 1.476
Na 0.032
K 0.043
Ca 0.075
Mg 0.492
Zr 2.877
Al 0.053 .
Mn 4.545
Fe : 3.957
Th 10.78

*Emission intensity ratio of .coexisting element
(Ix) to uranium (Iu)



Table 3 Spectral interferences in the determination of uranium

Wavelength Possible interfering element
Xenotime Monazite

(nm) 5~10% 10~100% 5~10% 10~100% ~100%
424 .17 Y, Dy Tm, Ce La, Sm, Tm Nd, Pr Ce
409.01 Dy, Nd Ce Sm La, Pr Ce, Nd
398.58 Pr, Ce Y,Nd,Sm,Dy,Ho | Y, Dy, Ho, Th La, Pr, Sm Ce, Nd
288.96 Tb,Dy,Er,Tm,Yb Dy, Mn, Tm Nd, Mn, Ce, Th

263.55 Dy, Er, Th Ce Nd Th Ce
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Table 4 Effect of the synthetic solution having
the approximate composition of xenot-
ime or monazite minerals on uranium

determination
Sgﬁi?ggcasg%ple g;ﬁtfgggaéfrgp?g Uobs*Unet**
solution added

None 0 100 100
Xenotiome 20 (pg/ml) 106 102
100 121 105

250 149 108

500 181 106

Monazite 20 121 103
100 129 111

250 152 108

500 258 102

U:5ppm,* was not corrected of spectral interfer-
ences, **was corrected of spectral interferences
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