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ABSTRACT

The aim of th is study Is to investigate  the possib ilities of producing ceram ic  
radiation sources. For this purpose, an uranium  com pound, uranylacetate  pow der w as  
m ixed w ith  a type of glaze and poured on a ceram ic plate so as to form  a thin layer 
on its surface, then heated in the oven to solid ify. The counts taken before and a fte r  
the glazing procedure showed that the glaze m ateria l, containing the uranium  pow der, 
did not reduce appreciably the am ount of radiation reaching the detecto r, particularly  
and surprising ly the num ber of alphas.

ÖZET

Seram ik radyasyon kaynaklarının yap ılab ilirliğ i konusunda bir incelem e ve başlangıç  
nite liğ i taşıyan bu çalışm ada, bir uranyum bileşiği olan u ran ilasetat tozu, s ır'la  karış­
t ır ıld ı. Karışım , seram ik bir plaka üzerine ince bir tabaka oluşturacak şekilde döküldü 
ve fırında katılaşıncaya kadar ıs ıtıld ı. S ırlam a işlem inden önce ve sonraki saym aların  
birb irine çok yakın oluşu sır m addesinin seram ik kaynak yapım ına olanak sağlıyacağı 
sonucunu verd i. En ilginç gözlem  ise, alfa  saym aları arasındaki farkın  ihmal ed ileb ile ­
cek düzeyde olm ası idi. * 1

INTRODUCTION

Radiation sources have been used in numerous radioisotope appli­
cations for industrial, scientific , educational and etc. purposes. The 
sources em ployed are m ostly in m etallic form and compared to ceram ic  
types, they may be more costly, more d ifficu lt to m anufacture and less 
flex ib le  in shaping according to the application. Therefore, it was thought 
that a ceram ic radiation source could be a good alternative to the m etallic  
one in some applications.

In this prelim inary study, a prototype ceram ic radiation source was 
attem pted to produce, using uranium as the radioactive m aterial.

MATERIALS AN D M ETHODS

1. Radioactive m aterial
Uranium was chosen as the radioisotope used in the source, because 

of its availability  at the tim e of the experim ent and was in the form  of 
uranylacetate, (C H 3C 0 0 2) U 0 2.2H20 .
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2. Glaze

A  brown coloured and high quality type of glaze, the composition  
of which was known only to its m anufacturer * was used to fix  the  
radioactive powder on the surface of a ceram ic plate.

3. Heating

An electric  oven w as utilized to solidify the glaze layer on the cera­
mic plate, through heating.

4. Counting

For gamma plus beta counting, an LND G M  tube No. 7233 and for 
alpha counting, an EBERLINE scin tilla to r M odel R D -1 3  w ere used.

EXPERIMENTAL PROCEDURE

Two d iffe ren t amounts of uranylacetate powder w ith  the w eights  
of 0.074 g and 0.234 g w ere taken and numbered 1 and 2, respectively, 
and mixed w ith glaze, then poured on two ceram ic plates. Im m ediately  
afterw ards, they w ere le ft in the oven and heated at 1300°C for 1 hr. 
Following heating and w aiting for the sam ples to cool down to room 
tem perature, counts w ere  taken w ith  the instrum ents mentioned above.

RESULTS

The counts taken both w ith the GM tube and the alpha scintillator, 
before and a fte r the glazing, together w ith other details , are all given 
in Table —  1.

TABLE —  1. Sum m ary of the results

Sa
m

pl
e

No
.

!
U ranylacetate

A m ount
(g)

G M  
C ount 

per 0.1 m in

Alpha  
Count 

per 0.1 min

G laze
Layer

|
before I a fte r before

'
a fte r

thickness
(m m )

area
(cm 2)

1 0.074 882 ± 3 0 I 860 ± 2 9 54 ±  7 50 ±  7 1.05 1.32 0.126 1563 ± 4 0 ; 1529 ± 3 9 96 ± 1 0 9 4 ±  10 1.95 1 3.2

DISCUSSIO N AND CO NCLUSIO NS

The results given in Table —  1. have shown th a t:
(a) The glaze m aterial, containing the uranium powder, did not 

reduce appreciably the number of counts read on the counter.

* A rslan G e rc ik - A rslan S eram ik Koli. Ş ti.
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(b) M ore im portantly, the alpha counts w ere m easured to be al­
most equal, form ing such a speculation that the uranium com­
ponent of the uranylacetate compound had concentrated on the 
surface of the glaze, follow ing the glazing and heating.

Testing for contam ination was applied to the sources, in that, the 
sources w ere wiped w ith a swab, m oistened w ith  alcohol and w ater; 
the activity removed w as no greater than the background. The testing  
method employed here was very s im ilar to that used for the Am ersham  
products.

From these observations, one can conclude that a glaze m aterial 
when mixed w ith radioisotopes w ill make the production of ceram ic  
radiation sources possible.

The next step of the work w ill, naturally, be the exam ination of 
different glaze - radioisotope combinations.
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