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CHAPTER V

CONCLUSIONS

From the results of this study on the treatment of low-level
radioactive cesium-137 and technetium-99 liquid wastes, the sorption
efficiency of cesium-137 and technetium-99 for inorganic ion-

exchangers such as Titanium dioxide, Zeolite, Bentonite, Kaolinite,

Sand, Sandy soil, HAP and ide have been determined

under a variety of expe he optimum conditions

for the sorption of ces ined from the data

shown in Table 5.1, b

Inorganic Exchangers Exchanger’ |% Sorption

Weight(g) |Efficiency

~ ..-i-_T rffqr,f._r

Titanium dioxide w513 — 8% 1090 > p 25 .50 3 55-70
Zeolite ¥ __ . mﬂ 0.3 90-99
Bentonite | 1 -13| 10-20 25 = 50 1 65-80
Kaolinite itn ST =y 0.3 90-98

ﬂu Ej—ijﬂs ﬁﬂ' 1 80-86

S““’”lima Aaldniteiay | =

Antimony pentuxide 1 -9] 10-20 25 - 50 1 B5-98

Note = (#) The volume of solution is 30 ml.
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The data on the sorption efficiency of technetium-89 by inorganic
ion-exchangers shows that Antimony pentoxide was the only exchanger with
high sorption efficiency (about 80-30 %). The optimum conditions for this
system can be described as follows:

The optimum pH was in the range of 1-9, the optimum contact time
was about 5 days and the optimum ratio was 3 g.of exchanger to 30 ml of

stock solution.

During the immobilization xchangers by cementation, it was
found that titanium dioxide, zeo

sand can be incorporatedesith-cenent I;e-nh suitable waste forms.

The physical st.a.hilit.
7{f . aft

It was found that the™lhomgteds Q_-J-g | hypes of waste forms was

ite sample which had a high

t&. kaolinite and

_were tested in regard to
homogeneity, percent weig er the curing time.
satisfactory, with thefexg
degree of porosity, ca 1l in the presence of water.
A comparison of the alues for waste forms
containing the various exchs qers shoked them'to be in this decreasing order;
- ' yite > bentonite.

e Lhe most suitable
Ry |

sand > titanium dioxide ?___

According to these

inorganic exchanger %o liquid waste not only
because of its high annt.mn efficiency but nlsomts high compressive
and dvadlabil

s AL YIS W DT s o

Lhe treatment of t.euhnet.iu:-sﬂ liquid vastesmHowever, fusbher vork is

reauired 10| 110 4 Uik {thtd G4 thidAethrded/ beehide e fibe nigh cost.
The re!u]t.s of the leaching tests indicate that the leach rate of

cesium-137 in the kaolinite waste form was in the range of 10~ g/cm .day.
The prediction of leachability of cesium-137 for 200 days at

25°C and 50 °C was found to be 0.4542 g‘.ﬂ'l‘:lt and 0.7176 g!c::",respectivelr.
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