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Separtion und Purification with Synthetic Inorganic Ion Exchangers(I)
Structure and Properties of Several Exchangers, and Their
Solubilization Properties in Nitric Acid Solutions.

Takao TSUBOYA
Shin-ichi NEMOTO
Tadaya HOSHINO

Abstract

With reovery and removal.of radicelements from the highly
active liquid wastes of Purex Process being discussd as one of
the up-to-date subjects, the use of solvent extractants or ion
exchange in the process is limited because of their instability
under intense radiation. On the contrary, incrganic ion exchangers
which are essentizlly stable under radiation, may be widely used.

At firét, the structure and ion exchange properties of
hydrous zirconium oxide, zirconium phosphate, antimonic acid,
phospho-antimonic acid, and tungstic acid are discussed from the
reéults of X~ray diffraction patterns, katitration curves, Na -01”
exchange capacity, etc.

Secondly, the solubilization properties of those exchangers
in nitric acid sblutions'are studied, and,result is that all but
hydrous zirconium oxide are stable to the solution at roow
temperature, but the solubility of phosphorous component in
phospho~-antimonic acid increases markedry with ascending of the

temperature.
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Fig, 1 Schematic Diagram of the Synthesis of
Exchangers,
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* Titration Carve and Na*— C¢~ Exchange Capacity of HZO,

Conditions: 02% of exchanger comtacted while shaking
with 20m¢ of 0.10N (NaOH+NaCg) or 0.10N (HCE+NaCg) for 18hrs.

at 30t (Nz atmosphere) .
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Conditions and legend : as for Fig.2,
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Fig, 6 Titration Curve and Na+—C£_ Exchange Capacity of TA

Conditions and legend : as for Fig.2,
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Table 1

Compositions of Exchangers

exchangers water content of metals Molar ratio
contents state of crystal
used (w0 ) {w/0) of metals
HZO1) 28253 Zr : 5313 amorphous
7P 2) 5080 2262 P : 1513 P/Zr @ 197 amorphous
Paa’) 2636 4575 P : 5671 Sb/p : 207 semicrystalline
AA 4) 27469 Sb ! 5443 _— crystalline
5) . . .
TA 171 w . 658 semicrystall ine

1) Hydrous Zircouinm Oxijde.

4) Antimonie Acid,

2) Zirconium Phophate,

5) Tungstic Acid

3) Zhospho— Antimonic Acid
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Fig.7 X-Ray Diffraction Patterns for AA(A) and PAA(B).



N841—70—33

e

TN
\’MWW\HNW\WW\‘MMN*#M M

k
,Jﬁ\j ("
!z'"'-'-'\w s namgt! h‘“\‘\W\,

1 i .
2g 30° 40° 50° 60°
Fig., 8 X—Ray Diffraction Pattern for TA,

%
100 |-
—&— 70T
—&b— 50T
—o— 30T
10
T -
0.1
0.81 ; i
0.01 0.1 1 10

HNOg (N)
Fig,? Solubilization of HZO at Various Concentrations of

Nitric Acid (200% HZO,/5 0nt),

—17—



N841—70—-33

%
100
—ec— 70T
~4— 50%T
—&8— 30%C
10 Shaked for 17hrs-.
o
- ——-’"\3/ f&
e ~ (o] o
14 ( A/fa
P 1-A ) A A/fo’}:-‘
7
— . D___,mm{,@
4
01 1 /A
Zr{ /‘5?
0.01 . : |
0.01 0.1 1 10
Fig, 10 Solubilization of ZrP at Various
Concentrations of Nitric Acid(200m ZrP 5 Onf)
%
i00
~o— 70T
-H— 50T
- 30¢C(<001% of solubilization)
Shaked for 17hras.
10 '
1
01 F
a2
- ,
) 0______9____._-—5/7:‘3
0.0 1% : . ! P el
0.01 0.1 1 10
HNO; (N)
Fig. 11 Solubilization of AA at Various Concen—

trations of Nitric Acid(200%¥AA/50x¢),

—18—



N841—~70-—-33 .

% —-70T
100 [ —A-50T
—L+30%C

o
e g0 B

. 9]
l

0 PN
o BT m .
11 | Shaked for 17hrs.
a1 /O/
&
,!, o 'Q_ O-_'#J Dy
Sb N PN vy
‘ A & A
| 00t l l 1| ; 10
\ 001 | 01 HNO, (N)

Fig 12 Solubillzation of PAA at Various Concentra-
tions of Nitric Acid (200%¢PAA 750nt),

100 | : _0_\
—r @

‘ : —O—70%
'{h::::§ 70

—&—50%C

10 —O-30T
Shaked for 17hrsi
N > S N
1 A e
0t
w1, X 01 : 70
0.0 ] _
HNO; (N)

Fig 13 Solubilization of TA at Various Concentra=-
tions of Nitric Acid {200#TA/50x=f) .

S -



