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ABSTRAGT

&

The uranium (VI ) content of uranium tetrafluoride can be determined
rapidly by a direct polarographiec procedure. The metvhod differs from
previous methods in that totsl dissolution of the sample is carried out
with negligible oxidation of the uranium (IV). The values obtained with
the procedure zgree well with caleulated values. : . -
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Immediately place & Z0-ml. a11quot in & polarographic cell,
éeaeraﬁe for 10 mimites, and record the uranium (VI) wave at dbout
.20 volts ve. 5.C.E. (saturated calomel electrode) abt the highest
‘senamtzv%tg consistent with good wave form, mﬂd Toor 2 mi.oof a
standard uranium (VI) solution of 2 mg./ml. in 2 M hydrochloric dCid
to the polarogreaphic cell, deserate for Z more minu@es§ and record ©
urenium (V1) wave again.

Caleulate the uranium (VI) concentration in the solution by the
following tion:

2i, v
iy)

1 0(20+v)+i,v

where:

= concentration of uranium (VI), mg./ml,
i, = wave height in first polarogram, mm.
» = wave helight in second polarogram, mm.

v volume of standsrd solution added, mi.

Caleulate the percentage of uraniunm (Vi) as uranyl fluoride by the
following equation: ~
6.47 C

Sample Weight, grams

U0sTs, % =

Us -.am (1v). Pannel?® has shown that the oxidation of
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by‘(é) iner irg the~cc3d,coﬂcenﬁra iong (2) decreasing the
yranium {11 Gmcenﬁration; (3) increasing the ionie strength of the
hydrochloriec scid solution. At the lowest pH tested, 0.9, oniy L%

of a 0.026 M'traﬁia (IV) solution was oxidized to uraniunm (ﬁ”} by one

hoar of vigorous serabion at 20°0.

Although the concentration of uranium (IV) in the concentrated
hydrochloric acid solution cbtained in the procedure given here is
greater than (.026 M, this unfavorable factor is opposed by the
faverable effect of the concentrated scid with 1ts low pH and high
ionic strength. Accordingly, it was assumed that during the 5- o
T-minute dissolubion step, in which 1ittle oxygen 1s present, neg-
1igible oxidation octurs despite the elevated temperaturs. The

agresment hetween the ecaleulated values of uranium (VI) and those
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the semples snalysed shows that this assumplion

importance of recording Lhe polarogram immediately after the
dilution step was shown by a brief study in which the firal solution
obtainad after dissolution and dilution was deaerated and polarographed
at various times after the dilution. The apparent uranyl fluoride
percentage increased from 1.70, the value obtalned with the recommended
procedure, to 1.81 and 1.89 after a delay of 20 and L0 mimtes,
respectively. Therefore, if the polarographic deaeration is started 1
to 2 mimutes after the solution 1s diluted to volume, the error due
bo oxidation is not seriocus.

Calibration., The standard addition method is used to ecalibrate the
ranium (Vi) wave because it has been shown by Kolthoff and Harris?
that the wave height, in agid concentrations over 0,02 M, is depend-
ent upon the asid concentration.

The standard addition technique, however, requires that the wave
height be proportionsl to uranium concentration. These same authors'
have presented data to show that this requirement is not strictly
met in 2 M hydrochlorie aeid gsolutions. On the other hand, calculations
with their values of 14/C for the concentration range of uranium (VI)
normally found in uranium tetraflnoride samples reveal that the error
in assuming linesrity between concentration and wave height generally
is less than 2%. ~

Interferences., Gommercial-grade uranium tetrafluoride generally con-
tains less than 50 ppm each of copper, chromium, nickel zud iron as the
major metallic impurities. 0f these elements, only copper can be
expected tc interfere on the basis of half-vave potentials. However,
the conecentration of unranium (VI) normally found is grester than

5000 ppm, or at least 100 times the copper concentration. The sopper,
therefore, ls effectively diluted outb.

The addition of 50 v of copper to 50 nl., of hydroehleric acid-boric
acid mixture, a quantity equivalent to 100 ppm of copper in the sample,
gave 1o wave ab =0.1 to ~U.4 volts vs.5.C.E. with the sensitivity
ordinarily used, 0.06 pa/mm. Chromium (IIT), chromate, molybdate, tin (IT)
and tin (IV), tested in the same soncenbtration, also gave no waves.
Bismuth and snbimony in this concentration showed interference equiva-
lent to slightly less than 0.05% of uranyl fluoride. These elements,
however, sre found in concentrations rarely exceeding & ppm. None of
the elements tested, therefore, will ordinarily interfere.
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Results. The resulbs found on & variety of uranium tetrafluoride
samples together with the caleuwdted,va$aes are shown in Table 1. 1In
Table IT are presented a series of results on a single sample to illus~
trate the precision of the procedure,
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Average value of 2 to L1 determinations
Aversge wvalue caleulsbed from the resulis of three different lab-
oratorises.

TagE IT
PRECTSION OF SUGGESTED METHOD

; Uranyl Fluoride, %
Sample Deglignation Found Calculated

C-T656 d.700 1.64
1.70
1.66
1.66
1.66
1.69
1.79
1.69
Average 1,69
handard deviation,
ghsolute, % 0.0
Standard deviation,

' relative, 4 2.3
- Confidence 1imit of average (95%), % + 0.03.
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