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A Development of the Stabilization Technology for

the Solid Form of Ion Exchange Resin
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Abstracts

In this study, a modified bituminization technology has been developed, which
needs no grinding of the granular resin waste, and enables the solid form to keep
its shape stability as good as that of a cemented solid form. Also, the study
intended to apply the developed technology to the practical treatment of
radioactive resin waste. In the experiment, the granular type resin was used and
the straight-run distillation bitumen with penetration rate 60/70 was used as the
solidifying agent. The PE was used as the additive. The shape stability increased
remarkably with the additive of PE, which act as a binder in the solid form. The



shape of the solid form was maintained without failure during the long—term
exposure test when the additive content of spent PE is more than 10wt %. The
proper ranges of bitumen content, PE content and operating temperature are
30-50wt%, 10-20wt% and 180T respectively. The bituminized solid form of
radioactive resin waste by the technology of this study has the remarkably
superior quality than the conventional solid forms, partially for the shape stability.
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Table 1. Physical properties of Bitumen

Property

Value

Specific density

Coefficient of cubical expansion
Specific heat

Thermal conductivity
Permeability of H2O vapour
Surface tension

Total surface energy
Resistivity / conductivity
Dielectric strength

Dielectric constant

Dielectric loss

Viscosity

Heat combustion
Compressibility

Permeability of Hy diffusivity

1.04£0.03 kg/t (at 257C)
6.1x107*C"" (in the range 157 2007C)
1.88 Jg ™!

0.54 kJrm™"-C"h!
9.75x10 ' g'h™em ™ *Pa”! (at 25C)
(29+1)x10™° N/cm (at 100C)
51+0.1 pJ/cm®
10"Q-cm (at 30C)

20730 kV/mm (at 20C ; flat electrodes)
2.7 (at 20C)

0.015 tan § (50 Hz ; 20C)
10~ 10% P (in the range 50~ 0C)
4.2x10" J/g
~4x107° cm“/kg
~3x107"% g'h™em “Pa”! (at 257)

O_|>i rkq.

& 5K g o
o
[>
ik
[
ki
ot
—_&4
i
o
N
~

)
>~

i}
il
o
=2
S
28
I, BN
N
it
>
p
2
v

o2
9,

QL
ol It & B

fe koo

o
s
ol
i,
o
=
[>
Pal m&r_li
[t
=2
il
=
i
off
o
N
do
ol
o

E|
_&
W
g
[m
il
_>;

-

= o 01:0
‘W i, ol
>
1o
N
N
N,
g
o

ol
=2,
»

o{:oéo_{gml
2
N

@
o
=

ol\
i3
i)
2
o b




Table 2. Properties of Polyethylene

Property

Low density

Medium density

High density

Compression moulding
temperature

Density

Tensile strength

Water absorbance
(24 h, 1/8 in thick)

Flammability(burn rate)

Average extent of

burning

Average time of burning

Effect of weak acid

Effect of strong acid

Effect of weak alkalies

Effect of strong alkalies

1357 1777C

0.91 7 0.925g/cm
3

<0.01%

1.04 in/min
0.8 in
<6725 s

Resistant

Attacked by
oxidizing acids

Resistant

Resistant

1507 3157C

0.926 ~ 0.94g/cm®

<0.01%

1.00 7 1.04 in/min
0.6 in
10760 s
Very resistant

Attacked slowly

Very resistant

Very resistant

1507 230TC
0.941 7 0.965g/c
m
18.61 7 24.82
MPa
2700~ 3600
Ib/in®
<0.01%

1.0071.04
in/min

Very resistant

Attacked slowly

Very resistant

Very resistant

Effect of organic| Resistant below | Resistant below Resistant
solvents 60T except to | 60T except to below 80T
chlorinated chlorinated
solvents solvents
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Fig. 1. View of heated mixing vessel and mixing blade for the

production of laboratory scale asphalt waste forms
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