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Data of Inorganic Solvent Extraction (1)

) Summary

Distribution behavior of more than sixty elements was studied in the following solvent

extraction systems :

(1) 100% TBP-HCI (2) 50% TBP toluene-HCI

(38) 25% TBP toluene-HCl 4) 10% TBP toluene-HCl

(5) 100% TBP-HNO, 6) 25% TBP CCl-HNO,

7) 1% TBPO toluene-HCI 8) 5% TOPO toluene-HCl

9) 5% TOPO toluene-HNO, 10 10% TBMDP xylene-HNO,

@) 10% TBEDP xylene-HNO; @ 5% TIOA xylene-HCI

@ 5% TIOA xylene-HNO; 19 10% Amberlite LA-1 xylene-HCI
@ 10% Amberlite LA-1-HNO, (1§ 109% Primene JM-T xylene-HCI
@ 50% HDEHP toluene-HCI 1® 3% DBSA-HCI

0. 1m tetraethyl-benzyl-ammonium chloride CHCl,~ammonium thiocyanate
0. Im dimethyl—benzyl—phenyl ammonium chloride CHCI,~-HCI
tetraphenylarsonium chloride CHCI,-HCl
Results are summarized in the acid dependence curves arranged according to the sequence

of the periodic table.
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(1) 1009 TBP-HCI (2) 509% TBP = y-HCI
(3) 259% TBP Fnm=x v -HCl (4) 109% TBP tw=x +-HCl

(5) 100% TBP-HNO, (6) 25% TBP CCl-HNO,

() 19 TBPO }w=v-HC (8) 5% TOPO } w=-HCl

@ 5% TOPO } = »-HNO, (0 10% TBMDP %y v »-HNO,

() 109 TBEDP % v v >-HNO; 12 5% TIOA % i/ v w¥-HCI

19 5% TIOA * ¥ v v-HNOQO, 4 10% F7vA—F4 t LA-1 % 1 v-HCl

(33

) 10% 7 v-i—F4 ¢ LA-1-HNO, (9 10% 774 2 v JM-T %y vv-HC
509 HDEHP } x> -HCl ~

§ 3% FFywYEYANVK vEeF ) v 4-HCl
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JAERI 1047 1

1 INTRODUCTION

Since 1958, the solvent extraction of inorganic ions had been studied both in Division
of Chemistry and in Division of Health Physics, JAERI, aiming the concrete elucidation of
differences in the extraction behavior of various ions.

In these surveys, diluted or undiluted organic extractants are taken as the organic phase,
whereas nitric or hydrochloric acid of known concentrations are chosen as the aqueous.
Determination of Ka values were performed radiometrically.

The present paper gives the accumulated basic data thus obtained. They are shown
as a series of 21 figures where acid dependence curves for most of chemical elements are

compiled in the periodic table presentation.
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2 EXPERIMENTAL

2.1 Extracting agents
The solvent extraction systems studied are given in Taste 1 containing the name of

the extracting agents, diluents used and the aqueous phase applied.

2.2 Radioisotopes used

Tasle 2 includes a list of radioisotopes used together with their target materials. Some
radioisotopes were imported from Oak Ridge National Laboratory, USA or Radiochemical
Centre, Amersham, UK. In some cases the chemical species of tracers could not be’clearely
defined and the most common species were chosen as far as possible. However, in other
cases the definite oxidation states were attained as is given in Taste 3. The scrubbing tech-
niques were often used in these cases in order to get definite K4 values. The oxidation
states defined are shown in [igs. 1. i~6.3. Many other details concerning radioactive tracers

are read in the references.’” ~'%

2.3 Determination of Kg values

The distribution ratios, Ka values, were determined radiometrically in the ordinary
way!. The organic phase was pre-equilibrated with the corresponding aqueous acid solutions
except for tributyl phosphine oxide, dodecylbenzensulfonic acid, tetraethyl-benzyl-ammonium
chloride, dimethyl-benzyl-phenyl-ammonium chloride and tetraphenylarsonium chloride extrac-
tion systems, in which the aqueous phase was saturated with the organic extractant before

determination of Ky values.

3 TABLES OF ACID DEPENDENCE CURVES

Results obtained are summarized in Figs. 1.1~6.3 as a series of graphs of logKy vs.
« HCI or x HNO,, where Kjq is the distribution ratio and the normality of acids.

Figures 7~13 show the exact Kq values for some solvent extraction systems.
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JAERI 1047 ‘Tables
Taste 2 Radioisotopes used
Tracer Target (irradiated in) and chemical treatment
#Na Na,CO; (JRR-1) *
Mg Mg metal (JRR-1)
28A1 . Al metal (JRR-1)
z2p Interim Facilities for Radioisotope Production, JAERI
355 ”
38C] NH,(Cl (JRR-1)
12K KNO; (JRR-1)
45Ca Imported*?
463c Imported ; Sc,0; (JRR-2) *3
51T Ti hydroxide (JRR-1)
52y NH,VO; (JRR-1)
51Cr Interim Facilities for Radioisotope Production, JAERI
86Mn MnO; (JRR-1)
55,589 e Imported
60Co Imported
65N Ni sponge (JRR-1), separated from Co
84Cu Cu metal
65Zn Imported ; Zn metal (JRR-2)
"2Ga Ga:0; (JRR-1)
"Ge GeO; (JRR-2)
"6As As;O; (JRR-1)
"5Se Imported
80m, 823 NHBr (JRR-1)
8Rb Imported
B85Sy Imported
808y Imported
8y Y.0; (LINAC) #*
0y Milked from °°Sr-Y
0y Imported
95Z¢r~Nb Imported
9Nb Imported ; milked from °Zr-Nb
%Mo Ammonium molybdate (JRR-1)
99™ T Milked from *Mo-**"Tc
¥Tc Imported
106R Yy Imported
109p Pd metal (JRR-1), purified from MAg i
1087 & AgNO; or Ag metal 4
HomA & AgNO; (JRR-1)
115m(C ] Imported
1] Imported
1138y Imported
124G Imported
127,129 TeO; (JRR-2)

ISII

Interim Facilities for Radioisotope Production, JAERI
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(Continued from the previous page)

Tracer . Target (irradiated in) and chemical treatment
131Cs Imported
139Ba Ba(OH).-2H,0 (JRR-1)
1408, Imported ‘
140] 5 La,0; (JRR-1)
e Imported
147Pm Imported
152,154 Ky Imported
R WY Lu,0; (JRR-1;JRR-2)
181 Hf Imported
182y Imported
185W Imported
186,188R e Re metal (JRR-1)
181()g Imported
10z]yp Imported
194 Ir sponge (JRR-1)
195,197,199p¢ Pt sponge (JRR-1), separated from Au
198A 4 Au metal (JRR-1)
203H g Imported
204 Imported
21z2Ph Radioactive deposit of Th
210Rj Milked from Ra DEF
2R Milked from *®%Th
BThH ThO, (LINAC), separated by TBP extraction
3Th Milked from uranyl nitrate
233Py Th(NO;): (JRR-1), separated by TBP extraction
2a3]J ThO, (JRR-1)
) UO, .(LINAC), separated by TBP extraction
239Np Uranyl nitrate, separated by TBP extraction
239Py UQ,, separated by TBP extraction
241Am Imported
22Cm MAm (JRR-1), separated by ion exchange

*]  neutron flux=10"n/cm?/sec
#2 {rom ORNL, USA or from Radio Chemical Centre, Amersham, England
*3 neutron flux=10"n/cm?/sec

*4  (y, n) reaction was used
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Tables

TABLE 3 Oxidation state and chemical treatment

Element and
oxidation state

Fed*
Asi+
Asi
Sett
Sn**
Sh3*
Shs*
Hg**
T+
TP+
Ce?*
Cet+
Np*+
Np®+
Npé+

Treatment
in HCl in HNO;

Oxidized with ceric ammonium ”

nitrate

Reduced with ascorbic acid ”

Oxidized with KBrO; or KClO, in 6nx HCI ”

Warmed in 2~4x HCl ) ”

Oxidized with KClO; ”

Reduced with ascorbic acid ”

Oxidized with KBrO; ”

Heated in conc. HNO; ”

Reduced with hydroxylamine

hydrochloride ”

Oxidized with KBrO; Ceric ammonium nitrate
Reduced with hydroxylamine
hydrochloride

_— Ceric ammonium nitrate
. : Ferrous sulfamate, or processed

Reduced with hydroquinone & KI by TTA extraction

Warmed in dil. perchloric acid ”

Oxidized with Cl; in water bath Ceric ammonium nitrate
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Fig. 13 K4 values in 109% LA-1-HNO; system
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Data of Inorganic Solvent Extraction (1) JAERI 1047
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Fig. 14 Kg values in 0.05m tetraphenyl-arsonium chloride-hydrochloric acid system
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