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CHAPTER III

TREATMENT PROCESSES

3.1 Matcrials

3.1.1 Chemicals

ig ion-cxchangers

Material ‘ Particle Size
Titll‘liul LD 7. d ﬂ.ﬂﬂl al.
0.001 mm.

llnlinity N
Zeolite ™ "/ H\\Qaagﬁ <0.001 mm.

T;H:'ﬁ de A 0.01 amm.
- 0.1 mm.
0.001 mm.
0.01 mm.

0.01 nmm.

3.1.1.2, Vi
L7/ A radioa lﬁfl (*9Tc)  stock

solution was prnpnrﬂh} diluting sodium pertcthnctate (Na??Tc0,)

having an activity lewt)loof 2.6259 u@is25 ml with de-ionized water

to 100 ml. rhﬂ usganﬂqw rob Pertsoldp} Broduction Division

of OAEP.

QI QI ARG A o
was prepared by dilution of a 0.049 uCi/ml standard Cesium-137
solution with de-ionized water to 100 ml.

3.1.1.3 Liquid Scintillation Cocktail
3.1.1.4 De-ionized Water

3.1.1.5 Nitric acid

3.1.1.8 Sodium hydroxide

3.1.1.7 Portland Ccaent
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3.1.2 Glassware and Plasticware

3.1.2.1 Cylinders: 50 ml, 25 ml, 10 ml
3.1.2.2 Beaker, 10 al

3.1.2.3 Volumctric flask, 100 ml
3.1.2.4 Glass bottle, 1 litre

3.1.2.5 Plastic bottle, 5 ml

3.1.2.8 Polycthylene centrifuge tube
3.1.2.7 Polycthylen
3.1.2.8 Plasticwi

or cement mixing
>r, 3.8 cm and height 5.5 cm

| —
3.5 ml.a ca and height 4.2 ca

3.1.2.9

3.2  Apparatus

3.2.5 Balance I <
Autu+pipcttnfigf;fg;yq;
3.2.7 Machasichl Shake: fodel ciondific
3.2.8 Mixerd _ X
3.2.9 Canrnjﬂive Strenght Tester Iﬂ

3.2.10 ﬁﬂﬂmﬁ% ﬂnﬁ mﬂq ﬂ ﬁe following components:

1{1 1 A Rack Bet& Liquid Scintillatiomyfounter (LSC)

vode1 18} 89 AR FUNRAIINHIR G horese.
A Frintuut device: PC Computer and a Printer Epson LX-B00.

3.2.10.2 A Nuclcus Personal Computer Analyzer (PCA-II) Card
Multichannel Analyzer with 100 MHz Wilkinson ANALOG TO DIGITAL CONVERTER
(ADC). The Nuclecus Ge detecter with a Nucleus Model 5020 Spectroscopy Amplificr
and 2000 voltages supply.

3.2.10.3 OAEP Portable Survey Mcter model 1205. A GM counter

detector.
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3.3 Procedure

3.3.1. Experimcnts on Sorption Characteristics

3.3.1.1 Investigation of the cffect of pH and residual contact time

sorption of radivuctife’Fosiun-137 (**7cs) vere determined
by the batch method usii

1210 (3 g. of ion-ox

hanger to water ratio of

cd water). The optimum pH and

on-cxchanger was weighed

in polyethylene cenldf thw;- }y pH he simulated liquid wastes,
*es tracer, were adjusted
by using HNO, and NaOHJ 7| ot one Vo djusted to pH of 1, 3, 5,
7, 9, 11 and 13. Each s ;7-":?:-: 29 ml aquecous solution and

1 nl radioactive tracer wvas addod ta 2 polycthylene bottles containing

- 2
B e e e

the ion-exchangersy) ¥ hen a by using a mechanical shaker

43 Figure 3.1. Following

I rif@:d (2000 rpm) and 1 ml aliquot
of the clecar supcrnatdnt, solution wege collected with a micropipette.

wttor = contf® TN RIS IBRIT R Se. 1 10, 2 e, + 1o

and 24 hrs. reﬁ%Ltive]r, Lhe rnélunctivltr in each uf clear supernatant

sn]ut.ioa W"]cw "}m"ﬂ“ﬁ "}F}%{l B’ﬂla— Bnlyzer (PCA-IT)

card MulBichannel Analyzer. The detector consisted of a Ge(Li) combined

(300 rpm) at room @)
the shaking pnrindsiﬂthe saeples

with a Nucleus Model 5020 Spectroscopy Amplifier and a 2000 volt supply.

The counting system is shown in Figure 3.2.
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3.3.1.1.2 Sorption of Technetium-99

The sorption of radicactive %97¢ was determined using the
samc method as for *7'Cs above. However, the residual contact times
were as follows : 1 hour, 1 day, 5 days and 10 days. The activity
levels of the clear supernatant solutions were counted with a Rack Beta
Liquid Scintillation Counter(LSC), Model 1209-005, having a 230 Volt

supply at a 50 Hz. frequency seb The data werc obtained using an

Epson LX-800 Printer. The used is shown in Figure 3.3.

3.3.1.2 Invoskdg®¥ionof Lho EfLEH Temperature
The samples m \simila ose described in 3.3.1.1.1

and 3.3.1.1.2, a @ onkimun, pi ] sidual time. The various

temperatures used w and 50 °C.

3.3.1.3 Calculghighof the" g cn age of Sorption Efficiency

The percentage offfso v ol e y were calculated by comparing
the activity of the snlpln = —standard solution as follows.

3% Sorption Efficieacy initfal act ;- activity) x 100

Yo foity

e

y a

3.3.1.4 Bntnrpnat.ion of the th.iuul Weight Ratio

The mﬂhuﬁl @\ﬁnﬂmuw:ﬂ:q 795} 1, and 3 5. These

amounts were sed to detorlinn the uptilul ratio of iun-nxchnniﬁr to

RN TRI I TINY TA B
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3.3.2. Ccmcentation Process Experiment

In the cementation process experiment, the following sclected

exchangers were used: TiO,, Zeolite, Bentonite, Kaolinite and Sand.

3.3.2.1 Density Mcasurcments for Inorganic Ion-exchanger and

Portland Cem ’ ,ﬂ/

Each sample ' ked -weighnd no.2 vial (volume

62.38 cm ). These sai then weightdwsand computed for density.

Bl flic \XX‘ s by Woight
The ratio Jof /e 4: / ’\\\\

follows: 25 = 75, 30 |

d in this study were as
: 55, and 50 : 50 percent

BM":

by weight. (Sce Appcn =

3.3.2.3 8 - |
Vi ; d
Each excgnge rt%‘d ccment to obtain
exchanger to ccment r;t. 0s as st.at.n ve in section 3.3.2.2.

Thﬂpﬁﬁ%wﬁm WH’H ﬂz‘% required to hydrate

the ccment, va¥ added to the l‘jxt.urns whmh were then npt.nt.nd by a mixer

at a swquar,&rrﬁlmm%q?ﬂ ﬂ"l ﬂh omogencous
mixturcsdwere then transfered to the molds, being ¢arnl‘$tu avoid cntrapped
air bubbles and after 2 hrs., the cxposed specimen surfaces were leveled
off in preparation for compressive testing. The specimens were cured for

28 days, after which time, the molds were removed and the specimens were

labelled, as shown in Figure 3.5.
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3.3.2.4 Basic Propertics of Cement Waste Forams

3.3.2.4.1 Physical and Mcchanical Property Tests

3.3.2.4.1.1 Homogencity
The specimens were checked by visual observation.

Any discoloration on the waste fo ould be an indication of non-

T

homogeneity cither through se \'-\-\.1- gndtog by incomplete mixing.
oy,
3.3.2.4.1 2Percent s ight-loss and Density

Wunns were weighed,

he agount. of weight losses

\\\

During
mcasured, and calculatg
observed during and a bed to loss of water

by vaporization.

3.3.2.4 o DApPYLS ___* 1’1 l-_-. ths Test

The cfapyfs ; \ \ bested after 28 days of
curing time at ambicnt Tog tn g the mechanical compressive
strength tester, as show "i..;. 3

3.3.2.4. Ratio

Sinee_tho oxc) : ipomont ral !f re related to compressive
strengths (nurlallrmt 16 ower the strength), the

sts were used to determine

the optimum rﬁutaw‘]qn Uﬂ?wcﬂv\rﬂ aﬁtlsfact.orr vaste form.
%ﬁgaﬁﬁ*&ﬂiﬁmnﬂnﬁﬂm

(Fuhrmsann, 1990). The specimens were preparcd by mixing b

results obtained from thr.r cnlpressive at.rnngt.h

adsorbed-exchanger (Kaolinite vas used in this study) with Portland cement
and water, in proportions used to obtain the optimum ratio as determined in
3.3.2.4.1. The leach test was performed as follows:

Twenty-six specimens were prepared using the ratio

of 24 % Kaclinite ¢ 76 % Ccment by weight. Vials no.S5(diameter = 1.8 cm,



hight = 4.2 cm) vere used as molds. After curing for 28 days, tLhe
specimens were weighed and placed into glass containers. 500 ml of
de-ionized water was added into glass containers. Then, specimens were
scparated into two groups. The lecaching test for the first group was
performed at room-temperature (25°C) and the sccond group was performed
at 50°C (Figure 3.7)

Leaching time for 13 time intervals as follows:

9 ,10 and 11 days.

neis wert removed and the 200 ml
'‘Nucleus” Multichanncl Analyzer
with Ge detector. Th * 3yt | A ported and calculated for the leach

From € ults df the iing test, comparisons
+ fraction leached, and

prediction of leach r -e-‘fnpﬁ;ﬁf i s can be obtained.

]

U

quﬁﬁwaw%ﬂawni
RINNTUUNININY



Figure 3.2 Nucleus Personal Computer Analyzer (PCA-11) Card

Multi-channel Analyzer.
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Figure 3.3 Beta Liquid Scintilation Counter.
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Figure 3.5 Conditioned Specimens.



Figure 3.8 Compressive Strength Test.



Figure 3.7 Accelarated Leaching Test.

A) at 25°C
B) at 50°C
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