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(1) This document is based on work performed for the Atomic Energy Commission at
the Oek Ridge National Laboratory.

In the course of an ultracentrifugal investigation of uraryl fluoride solutions,
their densities and refractive indices were measured as a function of concentration.

The measurements were carried out near 25 and 30°C and if necessary extrapolated
to 25.0 and 30.0°C from the observed tonpai”eture coefficients. Most density data
were obtained pycnometrically (25 cc ssnples) and a few with gradient tubea”# The

(2) a. K Linderstrom-Lang? and H. Lana, Conpt. Rend. trav. lab. Carlsburg 21, 315*

(1938).
b. C. Anflnsen, Preparation and Measurement of Isotopic Tracers. J. Edwards,
Ann Arbor, Michigan, p. 6l.

refractive index measurements were carried out with a Bausch and Lonb dipping refrac-
tometer (calibrated with "known" solutions) using sodium-D light (reproducibility
- .0000l).

The materials used and the analytical procedures were described earlier”™. Al-
(3) J« S. Johnson and K. A Kraus. J. An Chem. Soc. 7U« Uli36 (1952).

though the accuracy of the density measurenents was approximately one part in 10,000,
the accuracy of the determinations at high UOY., concentration is considerably less,

In view of the uncertainty in the uranium analyses ( #0.2$ in the uranium concentra-
tion).

1« Density. The density data which are listed in Table 1 could be fitted to

the quadratic equation

I/d “ Vdo & aT. * (1)
where d is the density of the solution, dO the density of the pure solvent, and £2
the woight fraction of Tb* empirical constants a and b were obtained from the
intercept and slope of a plot of (I;d V-0 « 22 V3 At a - -.9120 and

b o .0587, and at 30°C. a ¢ -.9120 and b *.0569 give aa*-isfa' tory fit as shown in

Table 1 and Figure 1. For comparison, the earlier data of Dean- have been incladea
(lay 0. R Dean. Report QC 2092. September
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In figure 1. Since Dean reported his densities only to 0.1$, his values are in ex-
cellent agree—nt with the ones determined here and thus indicate that there is no

systematic error In the uranism analyses.

Assuming that the density of uraryl fluoride solutions follows Equation (1), the

apparent molal volume at 2$°C was computed by the equation

iy mM (I/*0 + » ¢ Wj) * 308.07 (0.0909 ¢ 0.0567?,) m 28.0 ¢ 175 F, (2)
where Jj® * 308.07 is the molecular weight of uranyl fluoride*

Since it had been shown earlier”™) (5) that uraryl fluoride in the concentration
(5) J. S* Johnson and K. A* Kraus, J* At Chen™ Soc* (in print).
range studied does not appreciably dissociate into ions (i*e* essentially is a non-
electrolyte under these conditions), the large Tariation of ~ with concentration is
surprising. Tor non-electrolytes » would have bean expected to change little with

concentration”™). 1t Is of interest that extrapolation of # to F2 m 1 yields

(6) See for example, H. S. Harned and B. B. Owen. Electrolytic Solutions* Reinhold
Publishing Co#, New Tork, 1950 (Second Edition) p. 260.

iy m U5*5 ec which may be compared with the molal volume V » U8.3 co of solid UOgHy
which was calculated from the crystallographic value of the density (f - 6*38)")*

(7) V. H Zachariasen, Acta Cryst* 1, 277 (19ii8).

2. Refractive Index* The results of the refractive index measurements are

also listed in Table 1. The refractive indices were fitted to the equation

2d s 1T ¢ (3)
where ¢ is the concentration (molarity), ot and® are oonstanta, and where and
Wy are the measured refractive indices of the solutions and of water at temperature t
respectively. Satisfactory fit of the data to Equation (3) was obtained at 25°C using
°< § 0.02055 tnd/5's -0.00185. and at 30° using o< m 0.0?01»9 ud/3 = -0.00183. The
deviations between experimental and calculated values are shown in Table 1. It is

believed that the scatter is due, to s large extent, to the Inaccuracies in the ana-

lyses of the ur&nixmi solutions*
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Values of tho solo refraction (R) of ~"0"2 vtr9 eAoa™id aeoording to the
equation™)

a2l 1 @r-1 1L 100  ®
n**2 d (™)2¢2 dO =

© W. Qeffcken, I, Phya. Chen., BS$, 81 (1929).

where n la the Molality of the solution* The results of the calculations are also
listed in Table 1* Within the accuracy of the date, R gppears to be constant
R* 17*1 - 0*1 o) and hence does not reflect the considerable change in the degree

of dineriaation of uracyl fluoride which occurs In this concentration range™
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Table )

Density and Refractive Indexz of Urenyl FMiuoride Solutions

DENSTYY REFRACTIVE IIDRX

ws 2ot St tractia)
way | 4[240 | o A0V ] 8 |25 W 08| &R
1,002 L339 | =1 [1.33266| <& 17,
2495 D.0202®| 0 137 o [1.33968] 5 | 1100
ko905  PL.OBA3 0 |1.0829 0 [1.33886] o0 [1.3B0N]| -2 17.0
$.05 [.obk8 | -1 1.33597| <8 171
70080 Lote| -2 [1ams| 2 | wa
9.607 133958 | =10 [1.33868 | <7 17.2
10,20  [1.0983 0 |1.0967 0 233963 ] <5 |1.33907| 7 171
15.01 133333 =6 |13u275 | o7 17.0h
20.09 [t | <2 J1.2246 0 |LAUTS6| -5 |1.3u692] o2 17.09
0.8 L2 -2  frwres| -2 uwal| o | na
2h.89 135188 | -1 |1.350h| 17,06
30,10 |2.3632 | 0 L3515 0 17,09
.18 |1.3632 | +13 [1.3607 415 |1.35705 | 6 1.35636) 1 | 17.2
33.39 1.36059 | #1 |[1.35988 | o5 17.09
10,30  [1.5509 | +#b [1.5uB1 +6 '

4027 1,36888 | -5 |1.360%5 | <5 17.1h
k6,36 137726 =1 137647 | o6 17.18
S0.27 |L.7893 | +2 [1.7859 21 {13836 +1h [1.38239 | 628 | 17,13
50,90 138039 | <5 [1.38370) -1 | 17.18
56490 1.39503 | «1 |1.3%08| +30 | 17,13
$7.10 139502 0 |1.w87| 9 1.3
.12 140392 | =26 [1.40303 | <25 1.4
Q.6 |2.1627 -1 |2.1589 =15 |2.40U7S | ¢2 J1.0LO7 | -9 1.1

(s) Ad and An are the differences: caloulated values mimus experimental values.
(V) Measured by gradient tube method,
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