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STUDIES ON TRACE ANALYSIS OF URANIUM BY
~ LASER INDUCED: FLUORESCENCE SPECTROMETRY -

"I THE DETERMINATION OF TRACE URANIUM IN
PHOSPHORIC ACID AND PHOSPHATE SOLUTIONS
. WANG ZHI’LINJ TAN FUXING zﬁENq CHENGFA
| | (qut;ah University, Shanghéu‘) |
| ABSTRACT

The determination of traceé uranium in phosphoric acid and phosphate, solutions by .

. means of the laser induced ﬁuorescence method 1s mvestlgated with detailed study on

~ the 1nten51ty and lifetime of uranium fluorescence in ortho—phosphorlc ac1d ortho—phos—‘

phate _meta-phosphate and pyro—phosphate media.

: Ortho—phosphonc acid ‘énhances the fliorescence mtensnty more strongly than sulfuric
acid or sulphate. The intensity of uranium fluorescence increases with an increase of
phosphoric acid_ concentration, ‘and a saturation 'value of intensity is reached when the
concentration exceeds 1 M. The fluorescence intensity of uranium in phosphoric acid solu-

(T#2%517], Continued on p.17)
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through. The adsorption takes place in<3 seconds, permitting a flow rate of up to 90
ml/cm?-min, while in elution, the flow rate should not exceed 10ml/cm?-min to avoid
longer tailing.

The elution efficiency depends greatly on two factors: the amount of I"adsorbed and
the concentration of NaOH in the eluant. Through the 1.5cm® column, for>80ug I"and
. with 10—15 V. of=0.3 N NaOH, the recovery is nearly quantitative.

Na+, K+, Cs*, Cu?t, Zn**, Fe**, Al**, Sb(I), and SO:~, PO, TeO:?:™, citrate,
tartarate etc., and NO,™, CI~ as well (in the pH range of 4—5.5 and with enough Na,SO,
present), exhibit no apparent effect on either adsorption or desorption of I=.- The presence
of large quantity of Br— interferes both processes. The separation( or decontamination)
factors for Al, Te(VI), Sb(Il) are>10°—105,

In 0.1 N NaOH eluate, the contents of absorbent material (Cu and Pt) and other im-
purities are all<l ppm, and the radiochemical purlty of radioiodine in the product is>=
' 99.9%, with no reducing agent in it..

The column can be used repeatedly. A dose of 1x10° rads of ®°Co p-rz¥s has no
effect on the effectiveness of the CBPA.

This inorganic selective adsorption method inight fid applications in many fields.

Key words Tuorganic chromatography, Selective adsorption, Radioiodine, Separation
and piroduction, Copper, Platinum,

v

(k#:453757, Continued from p.37)

. tion can be enhanced with the addition of ammonium phosphate which is best suited for
fluorescence enhancement.

The detection limit of uranium is 0.02 ppb in 0.3 M H,PO,-1.0M NHH,PO, me-
dium, and better than 0.01 ppb in 0.01 M Na,P,0,-pH 7.2 phosphate buffer medium.

The lifetime of uranium fluorescence is 216 ys in orthophosphoric acid medium and
about 50 us in ammonium phosphate or sodium pyro-phosphate medium. When the
medium is fixed, the fluorescence intensity is directly propertional to the fluorescence
lifetime.

The effects of .the interference of nineteen ions on the determination of uranium are
measured, and it is found that most of the ions have no interference. However, Fe, Pb,
Mn interfere moderately, whereas Ag interferes strongly.

‘Key words Laser induced fluorescence spectrometry, Uranium, fluorescence intensity,
fluorescence lifetime, phosphoric acid and phosphate.



