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Abstract: The distribution of U(IV), U(VI), Pu(III) and nitric acid
between 30 vol.% TBP in dodecane and aqueous nitrate solutions, also
containing hydrazine nitrate, was studied in batch experiments.
Distribution ratios of the components were measured as functions of
the concentrations of nitric acid and of uranium(IV), uranyl, pluto-
nium(III) and hydrazine nitrates. Major part of the data was obtained
at 25°C and temperature dependences of the distribution ratios of

U(IV) and nitric acid were measured at 15 to 55°C.

VERTEILUNG VON U(IV), U(VI), Pu(III) UND SALPETERSAURE ZWISCHEN 30
Vol.% TRIBUTYLPHOSPHAT IN DODEKAN UND WASSRIGEN NITRATLUOSUNGEN

Zusammenfassung: Die Verteilung von U(IV), U(VI), Pu(III) und Salpe-

tersdure zwischen 30 vol.% TBP in Dodekan und wdssrigen Nitratlosun-

gen, die auch Hydrazinnitrat enthielten, wurde in statischen Versuchen
untersucht. Verteilungskoeffizienten der genannten Komponenten wurden
als Funktionen der Konzentrationen von Salpetersdure sowie von U(IV)-,
U(VI)-, Pu(III)~ wund Hydrazinnitrat gemessen. Die Daten wurden zum
groBeren Teil bei 25°C gewonnen und die Temperaturabhdngigkeit der
Verteilungskoeffizienten von U(IV) und Salpetersdure wurde bei 15 bis

55°C verfolgt.




Knowledge of distribution ratios of actinides and nitric acid in

the extraction with tributyl phosphate (henceforth TBP) is of impor-

tance in the modeling of extraction operations performed'in the Purex’

process for the reprocessing of irradiated nuclear fuels. Detailed
information is available on the extraction of ufanyl and plutonium(IV)
nitrates and of nitric acid (see [1], Part I), but rather little is
known about distribution equilibria under the conditions of & reduc-
tive séparation of plutonium from uranium. Especially of interest "are
data on the distribution of uranium(IV), uranium(VI) and pluto-
nium(III) between 30 vol.% TBP in an aliphatic diluent and aqueous
nitrate solutions, also containing hydrazine nitrate which is used as
nitrite scavenger. Wherever possible, the distribution ratio of nitric

acid, or at least the nitric acid concentration in the equilibrium

aqueous phase, should be measured together with the distribution’

ratios of uranium(IV,VI) and/or'plutoniumCIIIj. Only a part of data
published before 1981, namely those obtained in this Institute and
listed in Part II of [1], fulfilled these requirements. The data
illustrate  the effect of nitric acid on the distribution of
uranium(IV) and the mutual influence of uranium(IV) and urénium(VI).
More detailed information on these effects, and also information on
the salting-out action of hydrazine nitrate and on the distribution of
plutonium(III) is of great interest. Thus we continued our previous
experimental work, gained such data, and present them numerically in
this paper. The aim of this report is to give a complete list of
distribution data obtained in this Institute in the investigation of
sytems involving TBP in dodecane, wuranium(IV) and hydrazine nitrate,
and also to 1list results of distribution measurements made with
uranium(VI) and nitric acid in the presence of hydrazine nitrate. An
evaluation of the data will be published elsewhere.
+
| EXPERIMENTAL

Reagents

Uranyl nitrate, nitric acid, ammonium oxalate, sodium fluoride,
diethylenetriaminepentaacetic acid (henceforth DTPA), pyridine-2,6-di-
carboxylic acid (henceforth PDCA), acetic acid and sodium acetate (all
Merck, reagent grade), and n-dodecane (Fluka, olefine free), were used

as received.




Stock solutions of uranium(IV) and plutonium(III) nitrates were
prepared by electroreduction of uranium(VI) and plutonium(IV) respec-
tively in solutions containing nitric acid and hydrazine nitrates. The
stock solutions contained ~1M U(IV) and ~0.4M Pu(III) respectively,
each together with <1M nitric acid and ~0.1M hydrazine nitrate. The
content of U(VI) in the U(IV) solution was <2% and the oxidation of
U(IV) did not exceed 2% during several weeks, if the solution was kept
in a dark bottle at <10°C.

A stock solution of plutonium(IV) nitrate was provided by the
reprocessing plant WAK at Karlsruhe, Germany. It contained 0.85M
Pu(IV) and 6.5M nitric acid, and the fraction of Pu(IV) was ~2%.

A stock solution of hydrazine nitrate was prepared by careful
neutralization of hydrazine hydrate with nitric acid to pH~4. The
reaction mixture was cooled during the neutralization to <20°C. The

content of hydrazinium ions was determined by alkalimetric titration.

Distribution measurements

The aqueous phase was mixed directly in a thermostated stirring
vessel, in taking volumes of stock solutions needed for reaching desi-
red starting concentrations. The starting volume of the aqueous phase
was adjusted to a known volume (mostly 12 ml) by water. Plutonium(III)
was added either directly to the starting aqueous phase, or produced
by an addition of a small amount of plutonium(IV) in the presence of
excess uranium(IV). A 30 vol.% solution of TBP in dodecane was added
to a phase volume ratio of 1 and the phases were appropriately
dispersed by a mechanical stirrer. A phase contact time of 10 min was
sufficient for thermostating the system and for reaching the
distributioﬁ equilibrium. The phases were then separated by gravi-
tation, and samples were taken for analyses at the temperature of the

exXperiment and cooled to the room temperature if necessary.

Analytical procedures

Solutions for complexometric titrations were prepared as follows:

An aliquot of an aqueous phase was pipetted into a titration vessel

containing 5 ml water or <0.4M nitric acid and the content of the ves-
sel was diluted with water to a final volume of 50 - 60 ml. Nitric
acid had to be present in the titration vessel only if an actinide-

(IV), especially Pu(IV), was to be determined. The amount of the acid




in the titration vessel was chosen so that a pH value suitable for the
determination was reached by the dilution to the final volume, . but
pH~2 was never exceeded during the preparation of the titrated
solution. Without this precaution taken the actinide(IV) was hydro-
lyzed, a subsequent addition of nitric acid did not dehydrolyse it
fastly enough, and no reliable complexometric titration was possible.
Nitric acid had not to be present in the titration vessel in the pre-
paration of a solution for a titration of uranium(VI) and a pH value
needed for the titration was adjusted after the dilution to the final
volume by adding solutions of a buffer and, eventually, sodium hyd-

roxide. An aliquot of an organic phase was pipetted into a titration

vessel containing 5 - 10 ml methanol and, if an actinide(IV) was to be
determined, 2 ml 2M nitric acid. The actinide to be determined was
transferred from the aliquot into the methanol phase by a short,
careful stirring and the content of the vessel was treated as
described above.

To prepare solutions for alkalimetric titrations, an aliquot of
any phase was pipetted into a titration vessel containing 50 - 60 ml
water and 50 mg of each ammonium oxalate and sodium fluride.

Uranium(IV) was determined by complexometric titration with 0.0025
- 0.01M DTPA at pH 1.5 - 2.0 in unbuffered solutions. Xylenol orange
was taken as an indicator. Uranium(VI), even if present in excess, and
plutonium(III) do not interfere.

Uranium(VI) was determined by complexometric titration with 0.01M

PDCA at pH 3.6 (acetate buffer) with Arsenazo I used as an indicator
[2].

Plutonium(III) was oxidized by sodium nitrite or air to pluto-
nium(IV) and determined by titration with DTPA analogously to U(IV).

To determine a tetravalent actinide and uranium(VI) in one sample,
first the actinide(IV) was titrated with DTPA as described above. Care
was taken to avoid addition of any excess DTPA in this step of the
procedure. Then acetate buffer was added to the solution, the pH value
was adjusted to 3.6 with sodium hydroxide under checking with a glass
electrode, and uranium(VI) was titrated with PDCA. It is most impor-
tant to wuse particularly DTPA for the titration of ﬁhe actinide(IV),
because ethylenediaminetétraacetic acid tends to the formation of

mixed actinide(IV)-uranium(VI) complexes and severely interferes with




the subsequent titration of U(VI) by PDCA. The determination of U(VI)
is reliable if the initial ratio of actinide(IV) to U(VI) is <1 and
the accuracy of the determination is remarkably lowered as the intital
actinide(IV) to U(VI) ratio is increased above 1.

Alternatively, in early experiments (denoted by fivé-digits expe-
riment numbers in Tables 1 and 2) U(IV) was determined by titration
with DTPA, total wuranium was determidend by the x-ray fluorescence
method, and the concentration of U(VI) was calculated from the
difference.

Nitric acid was determined by alkalimetric titration after com-
plexing actinides by ammonium oxalate and sodium fluoride [3]. Due to
favourable ratios of the concentrations of nitric acid and actinides
in lower valence states, changes of the acid concentration eventually
caused by the oxidation of U(IV) or Pu(III) during the titration could

be expected to be negligible.

RESULTS

The data are gathered in Tables 1 to 5. Data obtained at 25°C are
divided into four groups (Tables 1 to 4) according to the number of
components present in the system. Table 5 gives results obtained at
temperatures other than 25°C. To facilitate orientation in the Tables,
we further grouped the data according to the concentrations of some
components and, in Table 5, according to temperature. The subgroups
are separated within the Tables by lines filled with asterisks. The
Tables are computer-printed and for technical reasons the number of
necessary decimal places had to be kept constant in each column. Thus
last decimal places may in some cases have no physical significance.
Results denoted by five-digits experiment numbers had been obtained in

earlier work and are also given under the same numbers in Part II of

[1].




REFERENCES
1. G. Petrich and Z. Kolarik, Report KfK 3080 (1981).
2. E. Celon, S. Degetto, G. Marangoni and L. Baracco, Talanta 26, 160
(1979).
3. D. Ertel, P. Groll, G. Knittel and W. Thessis, J. Radioanal. Chem.
32, 297 (1976). '




Distribution

ratios of uranium(IV)

TABLE 1

and nitric acid at 25°C.

Initial

organic phase: a 30 vol.% solution of TBP in dodecane. Initial aqueous

phase: a solution of uranium(IV) nitrate, hydrazine nitrate and nitric

acid.

Equil. aq. molar concns. Distribution ratios
Expt.no.  =-=-=----=----c-mrmcmcmmms emeecccm e
U(1v) HNO3 N HSNO u(Iv) HNO3
59 0.0220 0.100 0.0022 0.018
72 0.0415 0.150 0.0041 0.068
50131 0.0027 0.580 0.0006 0.204
50101 0.0437 0.580 0.0104 0.348
50132 0.0063 0.610 0.0014 . 0.254
50135 0.0279 0.630 0.0063 0.287
50134 0.0211 0.640 0.0047 0.256
50133 0.0139 0.660 0.0030 0.223
50136 0.0531 0.670 0.0131 0.407
50137 0.0662 0.710 0.0164 0.409
50138 0.0762 0.710 0.0193 0.444
50102 0.0884 0.770 0.0242 0.555
50122 0.0024 0.870 0.0006 0.288
50123 0.0052 0.910 0.0013 0.385
50127 0.0441 1.030 0.0125 0.617
50124 0.0107 1.060 0.0029 0.561
50126 0.0234 1.090 0.0064 0.564
50125 0.0170 1.110 0.0047 0.559
50128 0.0537 1.110 0.0155 0.639
50129 0.0652 1.170 0.0188 0.644
50108 0.0180 1.690 0.0068 1.161
50105 0.0183 1.720 0.0069 1.137
50118 0.0185 1.720 0.0067 1.076
50114 0.0019 1.740 0.0007 1.105
50117 0.0116 1.740 0.0043 1.129
50120 0.0462 1.740 0.0166 1.050
50115 0.0043 1.750 0.0015 1.023
50116 0.0074 1.760 0.0028 1.149
50119 0.0372 1.770 0.0135 1.070
50104 0.0185 1.780 0.0069 1.130
50121 0.0537 1.780 0.0193 1.047
50106 0.0457 1.810 0.0169 1.101
50107 0.0170 1.860 0.0063 1.12¢4
128 0.0880 1.960 0.0375 1.102 0.168
135 0.0730 2.260 0.0300 1.356 0.137
50130 0.0573 2.580 0.0165 0.635
50112 0.0154 2.590 0.0069 1.545
50150 0.0104 2.650 0.0050 1.731
50153 0.0354 2.650 0.0163 1.624




TABLE 1 (continued

)

Equil. aq. molar concns. Distribution ratios
Expt.no.,  ==o=----ecmmeeeemmmmem s e
U(Iv) HNO3 NZHSNO U(1v) HNO3
50148 0.0035 2.660 0.0017 1.771
50151 0.0147 2.660 0.0070 1.714
50149 0.0071 2.670 0.0034 1.746
50147 0.0017 2.700 0.0009 1.882
50152 0.0288 2,700 0.0136 1.681
50154 0.0403 2.710 0.0188 1.650
50110 0.0152 2.800 0.0073 1.717
175 0.0235 2.900 0.0145 2.170 0.183
50109 0.0136 2.930 0.0069 1.875
174 0.0534 2.980 0.0300 1.753 0.151
130 0.0490 3.130 0.0250 1.837 0.169
173 0.0710 3.260 0.0300 1.761 0.144
134 0.0440 3.400 0.0384 2.114 0.144
50111 0.0119 3.560 0.0072 2.429
172 0.0956 3.590 0.0300 1.611 0.125
133 0.0380 4,070 0.0307 2.579 0.143
132 0.0360 4,150 0.0285 2.722 0.152
50139 0.0016 4,190 0.0011 2.750
50140 0.0026 4,200 0.0018 2.962
50141 0.0052 4,230 . 0.0034 2.731
50142 0.0077 4.280 0.0051 2.792
50143 0.0106 4.330 0.0070 2.783
50144 0.0215 4,330 0.0135 2.577
50145 0.0259 4.350 0.0166 2.645
50146 0.0304 4,360 0.0191 2.572
50103 0.0092 4,650 0.0076 3.696
176 0.0320 4,960 0.0210 3.156 0.133
50113 0. 0080 5 830 O 0073 4.177
127 0.1310 1.450 0.0375 0.748 0.228
171 0.1510 3.310 0.0389 1.331 0.145
170 0.1320 4,000 0.0294 1.636 0.110
Sededriededeloildededeleiiolelelolo i einlololodole el doledodo e el dedelededede ol el dede e e el ks
131 0.3060 0.400 0.0818 0.510 0.125
126 0.2570 0.640 0.0600 0.490
177 0.5440 2.530 0.0830 0.585 0.087
179 0.5640 3.050 0.0810 0.652 0.079
178 0.6420 4,250 0.0860 1.218 0.073
el de s Tt et el d i il R el el
14 0.0433 0.038 0.1000 0.079
8 0.0640 0.038 0.1000 0.141
1 0.0665 0.050 0.1000 0.132
15 0.0433 0.051 0.1000 0.088
21 0.0298 0.054 0.1000 0.048
11 0.0677 0.056 0.1000 0.161
78 0.0714 0.058 0.1000 0.085




TABLE 1 (continued)

Equil. aq. molar concns. Distribution ratios
Expt.no,  ===ce-cccecccmccccacadoreccs cmemccecnrcc e

U(1v) HNO3 NZHSNOB U(1v) HNO3
24 0.0650 0.063 0.1000 0.155
25 0.0683 0.065 0.1000 0.155
26 0.0671 0.066 0.1000 0.155
27 0.0677 0.066 0.1000 0.154
63 0.0296 0.070 0.1000 0.010
60 0.0195 0.071 0.1000 0.042
61 0.0195 0.071 0.1000 0.042
20 0.0305 0.071 0.1000 0.059
16 0.0439 0.072 0.1000 0.093
73 0.0523 0.075 0.1000 0.035
79 0.0668 0.075 0.1000 0.067
64 0.0365 0.077 0.1000 0.035
12 0.0549 0.080 0.1000 0.133
28 0.0542 0.081 0.1000 0.138
29 0.0597 0.090 0.1000 0.152
17 0.0427 0.091 0.1000 0.098
22 0.0151 0.094 0.1000 0.042
19 0.0292 0.095 0.1000 0.068
74 0.0535 0.095 0.1000 0.048
13 0.0555 0.098 0.1000 0.141
5 0.0658 0.103 0.1000 0.148
80 0.0688 0.104 0.1000 0.080
4 0.0665 0.115 0.1000 0.154
10 0.0677 0.121 0.1000 0.166
3 0.0668 0.130 0.1000 0.160
62 0.0200 0.140 0.1000 0.045
18 0.0414 0.142 0.1000 0.128

362 0.0827 0.148 0.0940 0.245 0.226
70 0.0390 0.160 0.1000 0.067
65 0.0354 0.176 0.1000 0.069

372 0.0896 0.178 0.1000 0.245 0.130
81 0.0683 0.192 0.1000 0.125
56 0.0186 0.209 0.1000 0.037
2 0.0650 0.211 0.1000 0.190
75 0.0515 0.213 0.1000 0.092
9 0.0659 0.220 0.1000 0.193
66 0.0345 0.257 0.1000 0.105

261 0.0826 0.320 0.1160 0.360 0.167
6 0.0610 0.335 0.1000 0.291
23 0.0616 0.335 0.1000 0.292

384 0.0981 0.336 0.1000 0.345 0.166

383 0.0894 0.340 0.1000 0.311 0.171
76 0.0482 0.383 0.1000 0.205
71 0.0333 0.400 0.1000 0.204
57 0.0170 . 0.419 0.1000 0.135
67 0.0311 0.420 0.1000 0.240
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TABLE 1 (continued)

Equil. aq. molar concns. Distribution ratios
EXpt.no. = =-==--s-s-ccmammmesemrccmes cmemen e cea e
U(IV) HNO,, N,H.NO, U(IV) HNO,,
68 0.0273 0.620 0.1000 0.380
82 0.0525 0.709 0.1000 0.415
77 0.0330 0.720 0.1000 . 0.420
69 0.0266 0.740 0.1000 0.443
58 0.0134 0.755 0.1000 0.388
7 0.0239 0.798 0.1000 0.544
294 0.0162 1.580 0.1000 1.150 0.224
295 0.0129 2.440 0.1000 1.700 0.209
296 0.0104 3.320 0.1000 2.320 0.205
297 0.0088 4.330 0.1000 2.970 0.180
defededededvdelodelodedololo el delodololdodelodelodeledededrlodededeledeliieledele deledede el dele el el el il ek
363 0.1090 0.088 0.1000 . 0.286 0.407
376 0.1040 0.099 0.1000 0.266 0.111
377 0.1650 0.128 0.1000 0.449
378 0.1900 0.153 0.1000 0.464
373 0.1080 0.183 0.1000 0.290 0.121
375 0.1580 0.204 0.1000 0.404 0.239
379 0.1800 0.206 0.1000 0.496 0.065
374 0.1330 0.208 0.1000 0.370 0.102
382 0.1660 0.252 0.1000 0.437 0.118
364 0.1330 0.256 0.0980 0.405 0.134
369 0.1620 0.263 0.1000 0.425 0.114
368 0.1040 0.304 0.1000 0.312 0.154
381 0.1360 0.327 0.1000 0.406 0.146
365 0.1520 0.355 0.1000 0.443 0.155
380 0.1160 0.358 0.1000 0.347 0.158
K e e B e e o e T e e e S e A T e R e e S
370 0.2230 0.280 0.1000 0.473 0.059
371 0.3060 0.280 0.1000 0.455 0.036
366 0.2220 0.360 0.1000 0.491 0.172
367 0.2900 0.366 0.1000 0.510 0.086
el il b delnbin bl de e e de el ek le e deledededede e dedededede el e de e
260 0.0700 0.383 0.4920 0.652 0.177
292 0.0096 2.550 1.0000 2.430 0.209
293 0.0113 2.570 0.5000 2.010 0.214
291 0.0066 2.610 2.0000 3.670 0.194
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TABLE 2
Distribution ratios of uranium(IV), uranium(VI) and nitric acid at

25°C. Initial organic phase: a 30 vol.% solution of TBP in dodecane.

Initial aqueous phase: a solution of uranium(IV) nitrate, wuranyl

nitrate, hydrazine nitrate and nitric acid.

Equil. aq. molar concns.a) Distribution ratios

EXpt.no., =-rreecmree e e n e iecaisss me et

U(VI) U(IV) HNO3 N2H5N03 U(vI) U(Iv) HNO3
116 0.0097 0.053 0.0626 0.017 0.0560
117 0.0097 0.052 0.1204 0.017 0.0790

118  0.0097 0.037 0.8012 0.017 0.5260 0.195

119 0.0097 0.033 0.9148 0.017 0.6270 0.198
50161 0.0281 0.085 1.8400 0.021 6.758 0.4033
50159 0.0357 0.078 1.8600 0.018 6.485 0.2905
50185 0.0333 0.151 2.0900 0.036 6.667 0.3451
50166 0.0266 0.072 3.0200 0.019 8.538 0.5160
50170 0.0321 0.120 3.0900 0.032 6.866 0.5367
50174 0.0288 0.112 4.3700 0.032 7.958 0.6299

B e L e T e e R s S S e
50201 0.0338 0.232 2.2200 0.056 5.473 0.3668

Frnlh bbb de b e e delede ol e e e el el e e e el e de e el e dedenk

50155 0.0478 0.087 1.1900 0.018 4.611 0.2092
50182 0.0628 0.168 1.5100 0.036 4.299 0.2008
50181 0.0436 0.158 1.5700 0.036 4.982 0.2924
50160 0.0529 0.086 1.9500 0.018 5.231 0.2023
50186 0.0548 0.163 1.9700 0.035 5.164 0.2254
50167 0.0420 0.082 3.0900 0.019 7.017 0.3162
50171 0.0479 0.136 3.1400 0.032 5.975 0.3417
50168 0.0604 0.089 3.1500 0.019 5.674 0.2097
50221 0.0504 0.150 4.6100 0.036 6.131 0.3780

! ! atant atealewtentententantentsntas! NI at b ato ot e T wle st ate ate nleat st st ntants ol T TP R PPN T L N T PRNL DO BT IT ST PRI PN o
K B L e e e e e L e R e

50189 0.0654 0.182 0.7500 0.037 3.425 0.1724
50177 0.0550 0.204 1.0000 0.044 3.927 0.2190
50193 0.0571 0.268 1.1800 0.057 4,249 0.1981
50198 0.0534 0.261 1.5600 0.055 5 0.2048
50197 0.0438 0.245 1.6100 0.056 4.893 0.2947
50213 0.0623 0.307 1.7500 0.069 3.637 0.2837
50202 0.0486 0.254 2.1000 0.055 5.632 0.2421
50203 0.0674 0.276 2.1000 0.056 4,852 0.1551
Fedeledeleddededodededrdedededoleololededededededoleiodededededede dede e dedededeiede el ledrloleloledelololedo deiede lede e e e ek

50156 0.0785 0.091 1.2300 0.018 3.619 0.0955
50183 0.0835 0.179 1.4800 0.036 3.832 0.1349
50187 0.0811 0.176 1.9500 0.036 4,059 0.1538
50172 0.0726 0.150 3.2600 0.032 4.817 0.2060
50222 0.0871 0.165 4.9600 0.036 4,202 0.2521

aleatan bt bt wlent n s ot ale bt atanbonle stantontontintontanton! ! ! ala et atants otenle =t lenlante ol otumty sl nfe clunte la wto s tes! AR PP T T
R T e O L e R e e e e T DL L b b e T D s D T o
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TABLE 2 (continued)

af

Equil. aq. molar concns. Distribution ratios
EXpt.no. ===--cesmmocccmm e mcccmmn s e e
U(VI)  U(IV) HNO N, HNO,  U(VI) U(Iv) HNO,,
50190 0.1020 0.188 0.7400 0.037 2.814 0.1101
50205 0.0878 0.283 0.7800 0.056 3.200 0.1226
50206 0.1156 0.296 0.7800 0.056 2.824 0.0823
50209 0.0905 0.355 0.8400 0.070 3.381 0.1197
50178 0.0760 0.213 0.9900 0.043 3.539 0.1533
50218 0.1123 0.341 1.0100 0.067 2.917 0.1160
50179 0.1020 0.223 1.0200 0.043 3.108 0.1081
50217 0.0854  0.329 1.0500 0.066 3.361 0.1445
50194 0.0795 0.282 1.0900 0.056 3.761 0.1309
50195 0.1130 0.290 1.2100 0.056 3.004 0.0962
50214 0.0823 0.324 1.4200 0.068 3.354 0.1970
50215 0.1013 0.352 1.5600 0.071 3.248 0.1399
50199 0.0787 0.265 1.5800 0.053 4,097 0.1309
50175 0.0921 0.200 4.5500 0.042 4.017 0.1900
deledeleledadedededieielednlel dede e e o de e e de et et el el el e Y e e e e e e e e e e e e el de e el e de e e
50163 0.1628 0.104 0.7600 0.019 2.035 0.0548
50157 0.1201 0.093 1.0700 0.017 2.732 0.0679
e R g e
50191 0.1420 0.191 0.7500 0.036 2.320 0.0763
50207 0.1596 0.302 0.7800 0.056 2.337 0.0542
50210 0.1216 0.366 0.8000 0.069 2.903 0.0738
50211 0.1654 0.377 0.8100 0.069 2.366 0.0454
50219 0.1465 0.345 1.0500 0.065 2.485 0.0803
50200 0.1586  0.287 1.4600 0.053 2.491 0.0593
50184 0.1593 0.1%4 1.5100 0.036 2.482 0.0612
50216 0.1726 0.369 1.5700 0.069 2.370 0.0639
50204 0.1460 0.295 2.0600 0.056 2.763 0.0708
50188 0.1370 0.190 2.1000 0.036 2.927 0.0737
e e o e L e e S A e e e T e R e
50164 0.2832 0.103 0.7500 0.019 1.381 0.0261
50224 0.3106 0.104 1.7400 0.019 1.442 0.0143
50162 0.3016 0.102 1.8600 0.018 1.455 0.0217
50173 0.2632 0.174 3.2600 0.033 1.660 0.0967
50169 0.2377 0.111 3.5500 0.020 1.866 0.0533
Sedelelleleddeledelebdolniede ol dedededeledoleledololedeledodedololeleledololalolododededolelelololedvlelelelolodofedeloedede ks
50192 0.2407 0.192 0.7800 0.035 1.635 0.0443
50208 0.2850 0.307 0.79500 0.055 1.494 0.0229
50212 0.2925 0.384 0.8400 0.069 1.497 0.0187
50220 0.2504  0.338 1.0700 0.061 1.723 0.0284
50196 0.2160 0.305 1.0900 0.056 1.921 0.0439
50180 0.2590 0.249 1.3600 0.045 1.660 0.0297
50223 0.2937 0.189 5.1700 0.036 1.530 0.0892
50165 0.3970 0.103 0.7400 0.018 1.064 0.0165
50158 0.3331 1.2400 0.018 1.308 0.0131

0.100 .




TABLE 2 (continued)

13

Equil. aq. molar concns.a) Distribution ratios
EXpt .o, =-cseemccmcm e cmecic e s e e e e e e
UvI)  U(Iv) HNO,, N HNO,  U(VI) U(Iv) HNO,,
50176 0.4230 0.173 4.7700 0.033 1.075 0.0924
R e T e e A e e e e e e R e S T S e b
97 0.0097 0.051 0.0520 0.100 0.0990
200 0.0003 0.006 0.0845 0.100 0.0410.
199 0.0018 0.038 0.0845 0.100 0.0800 0.144
198 0.0034 0.067 0.0883 0.100 0.1660
206 0.0064 0.108 0.0902 0.100 0.3090
205 0.0108 0.165 0.0912 0.100 0.4540
197 0.0070 0.118 0.0984 0.100 0.3510
93 0.0097 0.050 0.1406 ~ 0.100 0.1490
94  0.0097 0.046 0.3544 0.100 0.2660
236 0.0306 0.099 0.3610 0.116 3.830 0.2180 0.124
235 0.0130 0.093 0.3710 0.116 4.470 0.2970  0.150
95 0.0097 0.042 0.5441  0.100 0.3890
302 0.0374 0.031 0.5780 0.105 4.030 0.2210 0.127
303 0.0300 0.074 0.5860 0.111 4.680 0.2580 0.126
304 0.0320 0.118 0.5860 0.116 4.860 0.2720 0.124
305 0.0352 0.159 0.6240 0.122 4.660 0.2720 0.103
96 0.0097 0.037 0.7781 0.100 0.5470
188 0.0032 0.044 0.8260 0.100 0.6360 0.195
186 0.0051 0.071 0.8260 0.100 0.6360 0.189
184 0.0067 0.092 0.8260 0.100 0.6450 0.186
185 0.0087 0.120 0.8350 0.100 0.6500 0.187
183 0.0044  0.060 0.8400 0.100 0.6410 0.194
189 0.0124 0.170 0.8740 0.100 0.6600 0.152
187 0.0099 0.136 0.8830 0.100 0.6590 0.164
308 0.0206 0.037 0.9460 0.105 5.940 0.3760 0.146
309 0.0294  0.154 0.9960 0.122 5.720 0.3410 0.116
B L s e i s iy i e S e e
204 0.0151 0.221 0.1032 0.100 0.5260
203 0.0220 0.315 0.1150 0.100 0.5520
202 0.0169 0.249 0.1272 0.100 0.5350
196 0.0173  0.257 0.1490 0.100 0.5340
201 0.0239 0.355 0.1610 0.100 0.5310
195 0.0230 0.340 0.1704 0.100 0.5330
306 0.0357 0.207 0.6200 0.127 4.620 0.2790  0.107
307 0.0360 0.279 0.6380 0.133 4.900 0.2600 0.107
WISl Sl de e R e N e el dededeiedeledededeleleledoie el ke dloldo o dolodolodededededo el dodedolededs
237 0.0516 0.101 0.3690 0.116 3.140 0.1630 0.100
254 0.0646  0.106 2.3500 0.116 5.480 0.1250 0.063
B e e e e e e e L e e S e
238 0.0726 0.106 0.3760 0.116 2.920 0.1180 0.089
252 0.1110 0.108 0.8340 - 0.116 2.830 0.0695 0.065
253" 0.0951 0.110  1.3000 0.116 3.470 0.0855 0.062

Sententontentastenty bttt bt OO
L e i L e e e R

L o O e e T L o e e e S e R S

WIERWT DX WRHWIWRR
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TABLE 2 (continued)

a)

Equil. aq. molar concns. Distribution ratios

U(VI) U(IV) HNO N, H_NO U(VI) U(Iv) HNO

250
239
251

0.1540 0.107 0.1780 0.116 1.810 0.0560 0.061
0.1340 0.113 0.3760 0.116 2.200 0.0567 0.064
0.1240 0.110 0.6100 0.116 2.470 0.0691 0.063

DROR OO SCORROROROSOT SRR SRR ORI
feveedededededeededeks ity el ok

ST PP U SRR WL SR AP ST IR S DU T IO PR SO O S D TR O AR PR S S T DO SO Y UL S R S O T DU TR T DK SR DU U SO T T »
A L o L A I A I o T e o o I A A A A D e i I A I e A i o Ak ) Wy DRI b e har s OO D A Dy

240
1335
337

0.2180 0.116 0.3930 0.116 1.590 0.0301 0.048
0.2460 0.150 1.4600 0.159 1.840 0.0047 0.045
0.2300 0.148 2.6600 0.159 2.060 0.0130 0.037

wta 7L D o ol b\ T PSP IS P S SR SRPE TP I PRV V0N JOPR DA TP JOPR, PPN RPN R R R DAL SR X PR PO . TR L N R PO PO, PN T TN VIR VRN, DT P L P PP P T PC SR ST L P ISR SR SO O S D )
W W ki wy W WY W

WETERW

241
336

X A i A D A A L o D ey DR L S D A T A bl D i i A A i T i A ey OO N e IS i 1 N iy

0.4380 0.119 0.4180 0.116 0.976 0.0092 0.026
0.3420 0.137 2.0100 0.145 1.400 0.0080 0.031

L ST P YL AT PYL U SR SPCIOY PPC P JPR PPN TS SOL WO DI SRS, SN SRS IR P astartoats wtastastants antanteutontectonta cha ute atantas) JOOR DRSPS JX SOOI P
p T T S A L S0) e e e e e e e e e e e e e e e T e e e e e e e T YT e e e e e e e e e e e e e e e e ey

99

98
100
181
101
310
311
102
103
180
182

LN DR A i i e e o d i A i 7 AR A i D A i ey D A N o o L D h o A D T i o )Y bk Wi iy

0.0097 0.047 0.0453 0.200 , 0.1820
0.0097 0.047 0.0896 0.200 0.1830 0.172
0.0097 0.047 0.1743 0.200 0.2130
0.0020 0.038 0.2640 0.200 0.2670 0.162
0.0097 0.043 0.3823 0.200 0.3390
0.0327 0.029 0.4710 0.205 4,050 0.2000 0.124
0.0345 0.159 0.4900 0.222 4.660 0.2760 0.106
0.0097 0.039 0.5662 0.200 0.4580
0.0097 0.036 0.7752 0.200 0.6190
0.0020 0.020 1.7950 0.200 1.4400 0.211
0.0025 0.019 3.0000 0.200 2.1300 0.198

alamtentontuut,. T T PP T DN P P PT S T ATE SOX FYN uf B B o e e e o e e e e e T e T T T T T e e T L T PYR DY PR AN
Sefeelnieideledeieieieiiele o ioTede i ieinl dede de el T T R el e TR e e el e e dee fedededededelededededen

WA

347
350
344
346
349
342
348
345
386
343
385

LTS UL I S PN ut wlast atan u wt ot
FEeTe ek dedek e de el dede e bt ek

340
339

wlontautynty!
wldedeked

389
390
388
387

-Lvl‘-LuL;L-LJ.x
" LKA I e o o T iy i i I ol o 1y

DX iy

104
105

TR WHRWWHEWHRWHN GED LR N N A D A i i S i

0.1670 .298 0.7810 0.212 2.480 0.0440 0.078
0.1580 .298 1.0810 0.212 2.688 0.0525 0.060
0.1620 .289 -1.2240 0.212 2.710 0.0510 0.057
0.1490 .298 1.5760 0.212 2.870 0.0460 0.055
0.1450 .295 1.8250 0.212 3.020 0.0534 0.052
0.1490 .295 1.9600 0.212 3.030 0.0330 0.050

3.

3.

3

3.

kD i i A A I T A A A i ar e ey

0.1420 .286 2.2150 0.212 070 0.0484 0.055
0.1420 .291 2.7230 0.212 086 0.0617 0.049
0.1430 .292 3.0000 0.212 0.0770 0.048
0.1440 .286 3.5600 0.212 163 0.0970 0.045
0.1460 .229 4.9000 0.212 2.840 0.1440 0.043

OO OO COOOOOOo

Iy

oot bt cte sttt oo ol sl stantesla st st ot ot st st st steatcta st nta staolontante ot st stontu st st nta e stantatants
AT oo dea el e el dede e e el e e de el e dele e e e le e el e e e e el

0.2570 0.150 0.8730 0.212 1.680 0.0120 0.085
0.2580 0.143 1.2500 0.212 1.750 0.0106 0.068

bl ] ol mlen st whes e ntunlontsnts ntonbe sta ataatunty ute nts ! \ATA TS atan PLSTRITLN atamtaatita Lt wbenta slactsctonlsntantantanto cte ol le ol ot
dedededededoieloleiedeiolelolniololoiloloieviedeloledeie ol ledeloleloiodedol el dededdedededededodoledede

WY VIV IVETS VTR RWR TRWHWEWHRWHN

0.2260 0.311 0.5930 0.212 1.812 0.0305 0.061
0.2110 0.317 0.7410 0.212 2.060 0.0315 0.065
0.2050 0.332 0.8880 0.212 2 0.0367 0.056
0.1910 0.330 0.9020 0.212 2.230 0.0382 0.052

fanta ntontostenbeotuntoateatostenteatontente bt atealnleata ntauty ot e nfe nta h ottt bt o B e I T . S P P PP P
el R e e e e el el e e e Mol e el e el e i e de el el e b e e

O D b I D A 19

0.0097 0.037 0.0414 0.500 0.4890
0.0097 0.039 | 0.1059 0.500 0.4480
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TABLE 2 (continued)

a)

Equil. aq. molar concns. Distribution ratios

U(vI) U(Iv) HNO N, H_NO U(VI) U(Iv) HNO

106 0.0097 0.036 0.1974 0.500 0.4660
107 0.0097 0.036 0.3948 0.500 0.5850
242 0.0082 0.082 0.4170 0.492 8.540 0.4450 0.147
243 0.0340 0.088 0.4220 0.492 3.765 0.3350 0.117
108 0.0097 0.031 0.7800 0.500 0.8390
109 0.0097 0.026 1.0920 0.500 1.0100

LR UK O, PSRRI S JCTOU TR T YL TR T T PR TR TR U T SR SO SO SO DU K S DU U S AL SOC SIE DR CORCINC DRCIRU SRCIUC I SUU R DR SR DU DUR P UK IO TC JHC SR DU SR SR SO0 O O DK | [ORONCR R)
E A A A A i L e o L L o i e o L e A Dl D e T D i S e A e e e D ik e A i D o A e I S o S e e N A e ek iy

244 0.0532 0.103 0.4430 0.492 4.340 0.1560 0.082

Lontontontentontontanl CSSCRC RO S ST IR DR SR T SO S L TN | COPCITC N I )
AR AR A Al L e Al o S A i 1 A e b A A A o i o Eo e d A wrak A Tt e A A i i A A i e e A e e N A e A e e X

327 0.1720 0.291 0.7900 0.584 2.396 0.0476 0.067
331 0.1656 0.296 1.0810 0.584 2.540 0.0553 0.047
324 0.1539 0.299 1.1940 0.584 2.713 0.0531 0.052
330 0.1530 0.295 1.3770 0.584 2.825 0.0659 0.060
326 0.1543 0.296 1.5240 0.584 2.763 0.0541 0.055
334 0.1476 0.298 1.6210 0.584 2.870 0.0596 0.054
322 0.1547 0.296 1.7730 0.584 2.733 0.0682 0.047
329 0.1623 0.296 1.7890 0.584 2.622 0.0598 0.054
332 0.1438 0.296 1.9190 0.584 2.942 0.0651 0.051
328 0.1430 0.270 2.2300 0.581 3.097 0.0710 0.048
325 0.1403 0.255 2.6260 0.577 3.069 0.0796 0.046
333 0.1284 0.239 3.0000 0.574 3.311 0.0899 0.046
323 0.1254 0.217 3.2500 0.571 3.332 0.0952 0.060

whantactantactonteatu ity wla oty nto atoatonte nbentoatwte ole nle nle wlonte e ole alamto o !
LR A Dk D b i e T D S b e e D b e b e e i % ieTeiedededededeiede

245 0.1990 0.116 0.4690 0.492 1.850 0.0302 0.039

sestetente s shrntentont et oot e stoabstoatnhs sle b ntoste slantastoste
WIS RS R RSl hedededededede do lede e B e e sededelelodeleleledelededek

246 0.4320 0.118 0.4850 0.492 1.024 0.0074 0.019

[T MC KK IR ORCRCON CORRCACT IR ORCRORCIORUORNC ROTORCRCN R DIOSCSENCIICSR N SIORESIOROMENE I SRURE COORE RCRORC ST CROSIOR
R e e R e e e e e e e e ek e e e e e e e e el e e e e dede Se e e el ek

0.0097 0.026 0.0832 1.000 1.2000
111 0.0097 0.027 0.1194 1.000 1.0400
112 0.0097 0.028 0.2196 1.000 0.9580
113 0.0097 0.029 0.3688 1.000 1.0000
247 0.0050 0.079 0.3760 0.967 27.200 0.4750 0.105
0 0 0 0
0 0 0 1
1

FORPORORORUSUSOR SOROROSOSE S RONONOROSORUSORSCROIC SIS NE SO SURCICRCORON
Sededodedededeseledeeedeele e dededededh fededeledededededededede

ESORORCTORCNONURNOR STOROTC SRR ONCEE SR RN ONE R STONC SICSONCI S DROONCSROROR O
i fedlededededededededededede el el deededele oo deeek

248 .0322 .098 .967 7.380 0.2090 0.069
114 .0097 .026 .000 1.1800

.4070
.6760

--------------------------- CINCVRC VT DIC JUC TR T S JOR OO0 DR UK P PR SR T PR R DR O PR S L O JAO JUPC O JOPR DR T S A D DR IO P L DO )
L A A AR A A A T i D de & A e T i S e A i i I o T i A i T o i T D T I I iy O R D i A D I i Dy A B S e T Ay

259 0.0556 0.096 1.8180 0.967 6.250 0.1510 0.057

[T NI SR S STC I BN SIOIE PR SRORONE SOOI DR O
wWRTERRTNRTR ekl Nk dededeo ek

255 0.1040 0.106 0.2360 0.967 3.170 0.0752 0.044
256 0.0941 0.110 0.4330 0.967 3.480 0.0819 0.048
257 0.0890 0.109 0.6590 0.967 3.820 0.0826 0.052
258 0.0828 0.107 0.8810 0.967 4.090 0.0939 0.052

ata elamtantant, nla bt ™ PLITR TN -t ulaal s a ot PR TLIN S aloatententontyntontsutsnt o mta ot f tas mls o it nle ol !
R e o L e e e S b o o T L e e S e S P e S S B S e

249 0.1770 0.112 0.4230 0.967 2.140 0.0313. 0.032

A TAITR W P wtanlaw ntanty ! bt bt whanta ! B T N N L TeL PPN P T T P ST A DI VPN PPN TS, ataatents olnts ! wta
Jeddeleede e el e e e e e Rl e el e el e e e el e el e e el e e A el e e ek

et ate nlote sl oo oot atontenti st sl sty sl sbe slontants sl sl ot sta atontastants o ot elast st ata ol ot ate
Sededelededededededeiededelodeleldololedededeloledele ol el e de oo dedekede e

i
A

O A O T A I N T T I T A i WIS TRARWR
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TABLE 2 (continued)

Equil. aq. molar concns.a) Distribution ratios
EXpPt .no, =mrmmmeeem e e e mmmen e
U(vi) u(v) HNO3 N2H5N03 U(VI) U(1v) HNO3
120 0.0097 0.013 0.1021 2.000 3.2700
121 0.0097 0.014 0.1319 2.000 2.9700
122 0.0097 0.016 0.2225 2.000. 2.4400 0.152
123 0.0097 0.016 0.4160 2.000 2.3100 0.188
124 0.0097 0.017 0.7049 2.000 2.3500 0.190
125 0.0097 0.015 1.1074 2.000 2.5500 0.194
a)

The U(VI) concentration is an intitial value, where no distribution
ratio is given for U(VI) in the same line
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TABLE 3
Distribution ratios of uranium(IV), uranium(VI), plutonium(III) and

nitric acid at 25°C. Initial organic phase: a 30 vol.% solution of TBP

in dodecane. Initial aqueous phase: a solution of uranium(IV) nitrate,

plutonium(III) nitrate, hydrazine nitrate, nitric acid and, in some

cases, uranyl nitrate,

a)

Distribution ratios

U(VI) U(IV) Pu(III) HNO, N,H,NO, U(VI) U(IV) Pu(III) HNO,

34 0.0008 0.0300 0.0015 0.095 0.100 0.065
33 0.0008 0.0365 0.0015 0.100 0.100 0.084
30 0.0008 0.0348 0.0015 0.136 0.100 0.078
83 nil 0.0169 0.0010 0.157 0.100 0.042
89 nil 0.0382 0.0010 0.177 0.100 0.068
86 nil 0.0295 0.0010 0.190 0.100 0.071
31 0.0008 0.0341 0.0015 0.265 0.100 0.135
84 nil 0.0160 0.0010 0.355 0.100 0.120
32 0.0008 0.0324 0.0015 0.380 0.100 0.246
90 nil 0.0350 0.0010 0.383 0.100 0.160
87 nil 0.0280 0.0010 0.400 0.100 0.158
49 0.0075 0.0170 0.0150 0.413 0.100 0.283
35 0.0008 0.0292 0.0015 0.503 0.100 0.348
85 nil 0.0152° 0.0010 0.600 0.100 0.320
88 nil 0.0302 0.0010 0.615 0.100 0.315
46 0.0075 0.0323 0.0150 0.688 0.100 0.514
312 0.0025 0.0319 0.0018 0.699 0.100 .7.120 0.539 0.0854 0.205
54 0.0005 0.0227 0.0010 0.793 0.100 0.542
45 0.0075 0.0260 0.0150 0.793 0.100 0.616
44 0.0075 0.0400 0.0150 0.982 0.100 0.622
55 0.0005 0.0292 0.0010 1.112 0.100 0.740
47 0.0075 0.0360 0.0150 1.225 0.100 0.840
51 0.0075 0.0299 0.0150 1.860 0.100 1.190
R e e e e e e
36 0.0008 0.0660 0.0015 0.070 0.100 0.154
39 0.0008 0.0660 0.0015 0.122 0.100 0.175
91 nil 0.0540 0.0010 0.163 0.100 0.111
40 0.0008 0.0586 0.0015 0.193 0.100 0.188
37 0.0008 0.0641 0.0015 0.204 0.100 6.210
43 0.0075 0.0562 0.0150 0.265 0.100 0.256
42 0.0075 0.0536 0.0150 0.312 0.100 0.291
38 0.0008 0.0588 0.0015 0.388 0.100 0.318
92 nil 0.0490 0.0010 0.390 0.100 0.222
48 0.0075 0.0485 0.0150 0.470 0.100 0.372
41 0.0075 0.0475 - 0.0150 0.581 0.100 0.457
50 0.0075 0.0445 0.0150 0.737 0.100 0.558
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TABLE 3 (continued)

a)

Equil. aq. molar concns. Distribution ratios

U(VI) U(IV) Pu(III) HNO3 N2H5N03 U(VI) UIVv) 'Pu(III) HNO3

315 0.0050 0.0561 0.0251 1.190 0.100 7.480 0.727 0.0714 0.205
317 0.0064 0.0516 0.0085 1.890 0.100 4.030 1.065 0.0229 0.185
318 0.0050 0.0464 0.0241 1.970 0.100 7.140 1.060 0.0318 0.202

[S2PCPPC R RSP I S SPCIIC IS DI ANC AN DO VR CSU I ORC ST SECSYCINC SN DRSS SCOURCI I SRORCSORE I SIS TORCNRSCNCSICNE ICSTONCIORORTIE ISR I E S RE TS P N
e deledede el de e e e e e e el e e e e e e e e el e e e e e e e e e e e e e e e e e e e e e

279 0.0163 0.0962 0.0387 1.020 0.112 7.120 0.509 0.0284 0.152

313 0.0166 0.0547 0.0087 1.040 0.100 1.700 0.684 0.0314 0.180
314 0.0114 0.1161 0.0066 1.160 0.100 6.290 0.567 0.0218 0.160
316 0.0110 0.1174 0.0218 1.220 0.100 5.250 0.629 0.0192 0.181
320 0.0164 0.1174 0.0991 1.250 0.100 9.620 0.511 0.0208 0.126
191 0.0110 0.0891 0.0047 1.294 0.100 0.857 0.172
192 0.0140 0.0863 0.0117 1.333 0.100 0.904 0.170
282 0.0157 0.0918 0.0393 1.350 0.112 7.520 0.599 0.0255 0.147
Fededelelelekdelededololeieiolefolololeloie dedoledede e delelodedele Tl el dedededededededed e dedede e dededededede el dedede e e dede e
53 0.0225 0.0348 0.0450 0.700 0.100 0.592
52 0.0225 0.0332 0.0450 0.857 0.100 0.693
Foerdelelolfekhdhdehdelollokodiolokidekinivinivielelelelildoledolvlolol dololelnlelelelilolilollokdelelodededelelo o dodelodoleds
193 0.0190 0.1052 0.0223 0.500 0.100 0.483 0.178
283 0.0237 0.0975 0.0392 0.622 0.112 5.170 0.357 0.0140 0.153
281 0.0220 0.0925 0.0387 0.767 0.112 5.850 0.384 0.0129 0.155
194 0.0190 0.0970 0.0223 0.842 0.100 0.655 0.185
280 0.0230 0.0887 0.0355 0.860 0.112 5.540 0.436 0.0211 0.144
285 0.0255 0.1190 0.0732 0.937 0.127 6.550 0.411 0.0170 0.173
288 0.0235 0.1230 0.0775 1.040 0.127 6.730 0.482 0.0097  0.154
319 0.0216 0.1084 0.0955 1.180 0.100 7.560 0.523 0.0480 0.122
289 0.0197 0.1240 0.0750 1.230 0.127 7.840 0.550 0.0200 0.128
190 0.0190 0.0814 0.0223 1.333 0.100 0.835 0.170
321 0.0206 0.1174 0.0973 1.390 0.100 8.730 0.499 0.0175 0.146
286 0.0187 0.1210 0.0750 1.390 0.127 8.360 0.600 0.0147 0.139

RN RN SRRONN s K RCRUCHON SORORCRCNUSURCONCICNCSEIRUONE SICIU TSN NE SN SRR IS JUSICSR SISO SRURESCIN PR )
e e e R e e e R R R e e e e e e T e e e e e el e e e e e e e e e e e e el

287 0.0313 0.1230 0.0763 0.759 0.127 5.370 0.392 0.0197 0.105
284 0.0312 0.1075 0.0392 1.260 0.112 6.850 0.360 0.0158 0.122
290 0.0363 0.1175 0.1525 1.530 0.127 7.880 0.243 0.0184 0.105

a , . ,
) The U(VI) concentration is an intitial value, where no distribution
ratio is given for U(VI) in the same line
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phase:
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a solution of uranyl nitrate,
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TABLE 4
ratios of uranium(VI)

a 30 vol.% solution of TBP in dodecane.

in two cases, uranium(IV) nitrate.

and nitric acid at 25°C.

Initial aqueous

hydrazine nitrate,

nitric acid

Equil. ag. molar concns Distribution ratios
Expt.no et e LT DT
U(vVI) U(IV) HNO3 N2H5N03 U(vI) HNO3

299 0.0273 nil 0.556 0.100 3.700 0.1290
298 0.0278 nil 0.589 0.100 3.450 0.1310
300 0.0189 nil 0.961 0.100 5.890 0.1540
Fededeieleloloioiolloledenleliele e e e e
233 nil nil 0.082 0.200 0.0970
234 nil nil 0.910 0.200 0.2100
Fefelededededelel el el el e e e e e e e e e de e e e e e e e e el e e e e de e e e el e dedede el s
341 0.3920 0.1430 0.263 0.212 1.130 0.0380
338 0.7620 0.1050 0.473 0.206 0.648

301 0.0286 nil 0.483 0 200 3.540 0.1230
dedededeleleielirinieleledoiniloioiollolelelieloiolelloloieololololnlelololnllole el kel
270 0.0372 nil 0.081 0.507 2.823 0.0940
271 0.0332 nil 0.174 0.507 3.223 0.1080
278 0.0015 nil 0.411 0.507 8.133 0.1940
277 0.0099 nil 0.416 0.507 6.182 0.1630
276 0.0250 nil 0.431 0.507 4,680 0.1290
275 0.1360 nil 0.465 0.507 2.118 0.0532
274 0.5510 nil 0.480 0.507 0.793 0.0185
272 0.0143 nil 0.866 0.507 8.601 0.1450
273 0 0094 nil 1 740 O 507 13.936 0.1450
269 0.0260 nll 0.066 1.010 4.500 0.1420
351 0.0031 nil 0.068 1.062 8.355 0.2330
352 0.0031 nil 0.144 1.062 8.580 0.2330
268 0.0232 nil 0.160 1.010 5.129 0.1330
266 0.0006 nil 0.391 1.010 21.333 0.2170
265 0.0044 nil 0.411 1,010 14.591 0.1770
264 0.0163 nil 0.416 1.010 7.730 0.1310
263 0.1120 nil 0.455 1.010 2.714 0.0414
262 0.3030 nil 0.470 1.010 1.287 0.0226
353 0.0021 nil 0.473 1.062 13.250 0.2060
267 0.0138 nil 0.851 1.010 9.130 0.1500
354 0.0016 nil 1.043 1.062 17.530 0.2050
355 0.0009 nil 2.000 1.062 30.400 0.2020
356 0.0007 nil 2.932 1.062 39.100 0.1960

etk

DG N I I A T N i I A e iy
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TABLE 4 (continued)

Equil. aq. molar concns. Distribution ratios

EXpt.no., =c=re-crmcccmcm e cme e mnm e e mm e
UvI) U(IVv) HNO3 NZHSNOB U(VI) HNO3
357 0.0011 nil 0.449 2.124 29,200 0.1250
358 0.0010 nil 0.524 2.124 34.200 0.2170
359 0.0009 nil 1.006 2.124 35.900 0.2030
360 0.0006 nil 1.784 2.124 47.200 0.1950
361 0.0005 nil 2.532 2.124 57.600 0.1900
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TABLE 5
Distribution ratios of uranium(IV) and nitric acid at temperatures (t,

°C) other than 25°C. Initial organic phase: a 30 vol.% solution of TBP

in dodecane. Initial aqueous phase: a solution of uranium(IV) nitrate,

hydrazine nitrate, nitric acid and, in some cases, uranyl nitrate.

Expt . Eqil. aq. molar concns a) Distribution ratios
MO, =i mecmc e daccdmc e s e e e mmes e e e t
U(VI) U(1Iv) HNO3 NZHSNOS U(1v) HNO3

207 nil nil 0.083 0.200 0.119 15
214 nil nil 0.905 0.200 0.225 15
T e e e e e e e e e e e e e e e e e e e e Tl e Tl
210 0.0136 0.044 0.099 0.200 0.2490 0.000 15
225 0.0136 0.036 0.254 0.200 0.3380 0.184 15
218 0.0136 0.030 0.920 0.200 0.8210 0.208 15
222 0.0019 0.019 1.833 0.200 1.5100 0.209 15
929 O 0025 O 018 3 OOO O 200 2 2400 0 199 15
136 nll 0.312 0.440 0.075 0.5080 28
143 nil 0.314 0.450 0.075 0.4586 28
144 nil 0.233 0.830 0.050 0.5622 0.157 28
137 nil 0.137 1.540 0.037 0.8613 0.149 28
138 nil 0.089 2.120 0.035 1.2081 0.160 28
141 nil 0.060 2.980 0.030 1.5401 0.161 28
142 nil 0.051 3.540 0.021 1.9804 0.155 28
140 nil 0.042 4.270 0.030 2.5178 0.148 28
129 nil 0.032 4.960 0.026 3.1563 0.133 26
139 nil 0.037 4 970 0 021 2 9973 0.135 28
145 n11 O 320 0.470 0.075 0.4969 31
146 nil 0.243 0.870 0.050 0.5597 0.138 31
147 nil 0.142 1.560 0.037 0.8592 0.167 31
149 nil 0.065 3.130 0.032 1.6923 0.157 31
148 nil 0.058 3.660 0.023 1.8621 0.134 31
150 nil 0.042 5.140 0.023 - 2.8266 0.130 31
ek e e e et e e e e e e e e e e e e e e e e e e e e e s e e Ve e e e s e e e e e e e e e e e e e e e se e e e ek
215 n11 0. 000 0 915 0 200 O 196 35
211 0.0136 0.047 0.100 0.200 0.1280 35
226 0.0136 0.039 0.261 0.200 0.2160 0.144 35
155 nil 0.349 0.460 0.079 0.4413 0.152 34
154 nil 0.255 0.860 0.052 0.5608 0.174 34
219 0.0136 0.033 0.943 0.200 0.6630 0.191 35
157 nil 0.156 1.760 0.037 0.8782 0.159 37
153 nil 0.132 1.860 0.032 0.9545 0.167 34
158 nil 0 0.028 1.3031 0.150 37

.097 - 2.730
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TABLE 5 (continued)

a)

Eqil. aq. molar concns. Distribution ratios

U(VI) U(IV) HNO, N,H.NO, U(IV)  HNO

.082 2.830 027 1.4095 6.152 34
.018 3.000 200 2.0900 0.202 35

151 nil 0.
0.

.066 4,330 0.028 2.0575 0.132 37
0.
0.

230 0.0025
160 nil
156 nil
159 nil
152 nil

wlantentctynbonte ot laatanta ctantants Wty
Aerededelleh Al e e e el ek

164 nil 0.299 0.780 0.047 0.5017 0.141 40
163 nil 0.111 2.750 0.032 1.1802 0.142 40
165 nil 0.096 3.070 0.037 1.3613 0.137 40
161 nil 0.073 4,180 0.028 1.9456 0.134 40
162 nil 0.071 4.960 0.021 2,1530 0.115 40

PRI PR R SISO PSR IR DR S R T PR SR O S P S DR PO TP DO JAPC S O R SRR PR SIS S P SO PP SR DO SR S SR TSR U YL SR PP A R R R DO PR SR O OO S SO SR
WAV O R LR R D A A i b e D i b T T i S i S D D e e D i D T D i o Ao N Dl o D D D A i O A e e iy

208 nil 0.000 0.086 0.200 0.071 45
216 nil 0.000 0.931 0.200 0.188 45

[ 2T YN IR L SO0 PR P PUPTE PR S e P e
el dedel el e e e ek e e e e

212 0.0136 0.049 0.100
227 0.0136 0.041 0.268
220 0.0136 0.034 0.936
169 nil 0.178 1.740
223 0.0019 0.020 1.823
0 2.
0 3.
0 3.
0
J"

.054 4.510 032 2.1852 0.133 34
.059 5.080 028 2.3946 0.120 37
.048 5.190 0.025 2.7292 0.129 34

B B S T T T T T T N N FUL DYV PV PP PN 0 SO FN FER IV U P JUP O P DS R TN TS SRN S0 o e, o)
EhR A A Dy D D D A D A A i e i o A e D o T T A D D e i T Do T D A i i A i D D A e Ty

bl eNeNoNeNolo)

R B T e S B e T e S T T e B T e e e e T UL T PN FE YL DN TN W P
W e T A A D DA A D I i D T D i A Dt A e I 1Y

.200 . 0.1010 45
.200 0.1770 0.132 45
.200 0.6220 0.179 45
.037 0.8034 0.132 43
.200 1.3200 0.205 45
.027 1.0960 0.131 43
.200 2.1100 0.195 45

[en)

166 nil .125 590
231 0.0025 .018 010
167 nil .102 310 .027 1.4608 0.139 43
168 nil .086 4.120 .033 1.8203 0.126 43

ORBRRRRRN FORCRCIRO SRORCRCIRCSCRCICSICC A O DRONONC SO BONCIR DICORUCICNOSCORCVORUNCRUNTRUSURTSUROROIOR SO SORORORCSUC SR SRS
LR R R kL b o e R e b L b o S L A R TR e e L AR g S

209 nil 0
217 nil 0

ata! wlastumliafaateatnttnt wt o
e dededededededede dedeob il

CCOC OO OCOQOOC

3

00 0.084 0.200 0.063 55
00 0.939 0.200 0.181 55

o slantectinbentecto ot stootaata st st sle st st ol ot sl slontantaste st clestecbastastosto ot sta ot nt st ntastantastasluatanta dla st ntaste
e deae e de e e e e e e e lle e e e e el de e e de e e e e e e e e

213 .0136 0.049 0.104 0.200 0.0780 . 55
228 .0136 0.041 0.272 .200 0.1540 0.124 - 55
221 .0136 0.033 0.954 .200 0.6170 06.175 55
0
0

.0
.0

224 .0019 .019 1.794 .200 1.3900 0.211 55
232 .0025 .018 3.000 .200 2.1400 0.198 55

QOO OO
OO OO0

a)

The U(VI) concentrations are initial values






