CHAPTER 1

INTRODUCTION

1.1 Statement of Problem
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chemical prnnnssing and waste water treatment. Onc of the most attractive
techniques, particularly from considerations of cfficicncy and volume
reduction, is the use of ion-exchange processes.

In some cases, radionuclides are sorbed from waste by natural or
artificial media at decontamination factors cxceeding 10°. Large varictics
of ion-exchange materials are available in different physical fores with

a wide range of capacities.



¥any nuclear facilities throughout the world have included ion-exchange
techniques in their radiocactive waste control programmes. Advantages of
selected materials and methods have often determined ion-exchange as the
most economically feasible waste control tool.

Adequate management of radiocactive wastes involves a series of steps

from the arising of the wastes to their safe disposal, including collection,

segregation, treatment, conditieni pansport, interim storage and disposal.

Each step is defined by the need t te to the preceeding one and to

One key step is tha gtk i on 'qa;:‘HEStES to transform them into
stable and solid forms \\
Ideally, it would be”

ﬁ.--spﬂrtntlan and disposal.

orms remain essentially stable
throughout the hazardet
on the half-life of thg

clides. However, depending
pt. always technically or
esses for waste immobilization

is frequently a balance of E*g ONLC. B 1i@bility factors versus a

The cundltlnnagﬁ ediate level radioactive

wastes are part.icu] f‘ ensure the health and

L

safety of the environagnt. Cemenl:

on bas been ae most extensively used
conditioning media throfigheut the world/for the past 45 years. Some of Lhe

ruin resons. 1o b denbl bid HhB L W ot e ey

incorporate aqueous wvastes, and grocess si 1n1ty.

e QARSI URASNEAN Lo
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1.2 Objective

1.2.1 To develop processes for the treatment of radiocactive
cesium-137 and technetium-99 in liquid wastes, by inorganic ion-
cxchange Lechniques. _

1.2.2 To study the immobilization process for conditioning of

radioactive wastes by ccmcentation.

1.2.3 To deccrecasc the cconomic cost of liquid waste treatment.

1.3 Scope
1.3.1 A study o

] exchnngnrs such as titanium

dioxide, kaolinite, zcold pentoxldn (HAP), antimony

hu treateent of low-level
xﬁ\\\fueuus vastes.

pentoxide, bentonite,

radiocactive cosium-13748nd Bt ﬂg__
1.3.2 An inve#tightiog ﬂ% the off ‘ Cime, pH, tcmperature and
. .i
optimum ratio of iondexgha DrIH o'Mastc Wy‘ Ons.
1,3.3 Basic stud¥ fﬁ -{' process by cementation

1.3.4 Basic study «f.anuﬁw ,w properties of waste foras.
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1.3.4
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Literature Sc rdﬁ Previo
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The st.ud:r of inorganic i®n-cxchangems has in thaupast been
over shQ-nw%a ﬂﬂ ;;:m ut“eq%mgy;;] a-%)jnhangn resin.
Hawnvnr.qkecurds indicate that the phcnomenon of inorganic ion-exchange,
though not recognized as such, served the carlier civilizations as far
back as lristnt]n(ﬂillnr.lﬁﬂﬁ) for purificalion of sca and polluted waters
using sand filters. Little is beard then until the writing of Sir Francis

Bacon who described purification by passage of salt water.



The clay of the pots apparently deionized the water. Natural exchange
vas investigated in the early nineteenth century by Sir Humphrey Davy,
Lambuschini, Huxtable (Way, 1850), Liebig(1855), Thompson(1850), Grahanm,
Esprit and Fuchs (Liebig,1855). Most authorities agree, however, that the
English agriculturist Thompson (1850) was the first to actually recognize
the"base exchange" phenomenon and to publish descriptions. The study, in

o changed,was thoroughly investigated
' Wg investigated by many others,

vhich calcium and ammonium ion

(Kunin, 1958). This great
but it was not until la ding of ion-exchange was
materially increased. I on experiments wvhich
demonstrated the sto by of this phenomenon.
Lemberg and Wiegner(1§ ) exchangers and early
efforts vere made to i lx;]ant operations and to
synthesize similar subs

Harm and Rumpler (1308 pre %'?‘; o f i -¢\5*nthetic industrial ion-

exchanger. Gans is credital tessful large scale industrial

application. His synthetic erial, of the Na, Al, Si, ﬂin-Hn*
type, was applied to wates treatnent.

The volume fai-change studies appearing

annually since the endously.

Pratipasen M. and Mongkolphantha S.tlBTE)?g!d "Study of The

Utilization o o {Wjﬂﬂﬂ te Treatment"

In June 1@13?33&1]@ a paper at :E 1AEA Technical
Comnitte i , :mj: vﬁ ﬁ for Chemical
Prucessiqm ﬁ:ﬂ:ﬂgﬁ giﬂti 1 mm cEﬁIun of Inorganic

Ion-Exchangers to The Treatment of Alpha-bearing Waste Streams”.
Hooper, Phillips and Dagnall (1384) reported their experimental work
on absorber preparation and performance, in a paper entitled "The Study of

The Behaviour of Inorganic Ion Exchangers in the Treatment of Medium

Active Effluents".



Ion-cxchange is now firmly cstablished as a unit chemical process,
a chemical engincering tool on an cven par with such processcs as
cvaporation, distillation and precipitation. This process has been
universally adopted for trecatment of radioactive wastes gencrated at
nuclear power plants and other facilitices.

It is anticipated that the work accomplished in this study will

further contribute to the underst ¢ and applications of ion-exchange
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