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INTRODUCTION
Surely there is no more unsettling task than considering how to defend

against individuals and groups seeking to advance their aims by killing and injuring
innocent people. But recent events make it necessary to take almost inconceivably
evil acts seriously. Analysis of this threat has reached next principle conclusions:
1. Radiological attacks constitute a credible threat. Radioactive materials that could
be used for such attacks are stored in thousands of facilities all around the world,
many of which may not be adequately protected against theft by determined
terrorists. Some of this material could be easily dispersed in urban areas by using
conventional explosives or by other methods.
2. In the past ten years, 175 cases have been recorded worldwide of nuclear
materials (not bombs) being smuggled out of former Soviet territories and other
countries.
3. Osama Bin Laden has made no secret of his ambition to join the nuclear club- he
has even proclaimed it a "religious duty" for Muslim states to acquire nuclear,
chemical and biological weapons to attack the West.
4. While radiological attacks would result in some deaths, they would not result in
the hundreds of thousands of fatalities that could be caused by a crude nuclear
weapon. Attacks could contaminate large urban areas with radiation levels that
exceed safety health and toxic material guidelines.
5. Materials that could easily be lost or stolen from research institutions and
commercial sites could contaminate tens of city blocks at a level that would require
prompt evacuation and create terror in large communities even if radiation
casualties were low. Areas as large as tens of square miles could be contaminated
at levels that exceed recommended civilian exposure limits. Since there are often
no effective ways to decontaminate buildings that have been exposed at these
levels, demolition may be the only practical solution. If such an event were to take
place in a city like New York, it would result in losses of potentially trillions of
dollars.

Beside terroristic attack we must take into consideration also the accidents
(because of the different reasons). One of such cases (because of doctors' neglect)
was the accident in Goiania-i, in Brasil. After they closed the oncological clinic
(1985), doctors left unsafety stored teleterapic facility. In 1987 aboandoned facility
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was broken by local poor citizens and taken to the material disposal. With terrible
consequences.

In experimental some possibilities of immobilisation of radioactive material
are described. Different processes are used for immobilisation of low and medium
radioactive material to protect the people and environment from the radiological
contaminations. The synthetic medium and low level radioactive material (MLRM)
was expeimentally solidified by teh. use of white and portland cement, in
combination with epoxy resin, and by epoxy resin as the matrix.

The measurements were performed at 298 K and 313 K. The analysis of the
leaching from the syntetic MLRM was performed by examining strontium by
atomic absorption spectrophotometry (AAS). The results showed different
dependences of the course of the leaching on the total share of MLRM (10 — 30 %)
in the solidified MLRM. By the combined use of epoxy resin significantly best
with the lowest leaching results were obtained.

EXPERIMENTAL
The incorporation of radioactive material into different solidification matrix

results in high solid structures. Depending on the solidified matrix used, the
immobilisation is taken place on 298 K and 313 K. During the experiment the
mixture of simulated radioactive material was:

• 95 % of NaNO3

• 2.5 % zeolites (mordenite, zeolite A, zeolite X)
• 2.5 % Fe(OH)3

Sodium in zeolite was exchanged with strontium. The series of the samples with
different composition of compounds are shown in Table 1.

Table 1. Samples with different composition of compounds
No. of
sample
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

%of
RAM

10
20
30
10
20
30
10
20
30
10
20
30
10
20
30

% of matrix

90
80
70
90
80
70
90
80
70
90
80
70
90
80
70

Matrix

White cement
White cement
White cement

White cement + epocon
White cement + epocon
White cement + epocon

Portland cement
Portland cement
Portland cement

Portland cement + epocon
Portland cement + epocon
Portland cement + epocon

Epocon
Epocon.
Epocon
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In the teflon model the cylindric samples were prepared. For every model it
was prepared 10 samples. Matrix was prepared in the different combinations of
RAM with white and portland cement and epocon resin.

The sampling schedule is defined by «Leaching testings of immobilized
radioactive material solids» and is as follows:

1. every day during the first week
2. then weekly for the following five weeks
Leaching is measured in closed system (iuvidure kivets). Relation of

geometrical surface of sample and the volume of liquid phase is expresed by the
quotient 1:10 according to IAEA standard. The rate of releasing is measured by
analysis of strontium in the liquid phase by AAS Perkin Elmer 3030B.

The rate of leaching is determined using the equation:

(mL/m s) M s rciL Ms c V M s

R = - — - = — =
At m s A t m s A t

Where:
• Ris the rate of releasing radionuclides,
• mL is the ammount of ion which rate of leaching is measuring in the liquid

phase, calculated on the total number of mL (c V; c - concentration of the
ions in g/ml, V - volume of the liquid phase),

• M s is the mass of the solidification agnt in g,
• Ms is the mass of the element which rate of leaching is measured in the mass,

Ms of the solidification agent,
• A is the surface of solidification agent,
• t is the time of exchange of two liquid phases.

X-ray analysis was made by Phillips difractometer PW 1370. X-ray analysis
shows the stability of the structure of the solidification agent. Leaching shows that
the immobilisation matrixes are of great quality, but that there are a significant
difference between different types of matrix, that the leaching is different on 298 K
and 313 K.

The leaching depends on the ammount of RAM in solidification agent.

RESULTS AND DISCUSSION
The results of measurements of leaching are presented in Table 2.

According to the results the level of the leaching is the highest in the systems whith
white cement, and the lowest with epoxy resins. Cement samples show the
corrosion on 313 K, while epoxy resin rise the quality of both cements.
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Table 2.

R
, 2

g/cnr
day

The results of measurements of leachinj

%
RAW

10

20

30

Material

we
PC

WC +ESN
PC+ESN

ESN
WC
PC

WC+ESN
PC+ESN

ESN
WC
PC

WC+ESN
PC+ESN

ESN

298 K

1
0.07396
0.13130
0.03500
0.01587
0.00547
0.05530
0.21480
0.00209
0.05696
0.00089
0.01754
0.29020
0.03337
0.09150
0.00123

14
0.00251
0.00135
0.00270
0.00038
0.00028
0.00222
0.00042
0.00021
0.00048
0.00014
0.00399
0.00104
0.00232
0.00075
0.00031

313 K

1
0.02350
0.01300
0.00166
0.00065
0.00176
0.04080
0.04000
0.00742
0.00916
0.00145
0.04702
0.07300
0.00619
0.02714
0.00274

14
0.00042
0.00016
0.00025
0.00022
0.00016
0.00123
0.00031
0.00055
0.00035
0.00017
0.00231
0.00083
0.00062
0.00009
0.00010

CONCLUSION
Materials that could easily be lost or stolen could contaminate tens of city

blocks at a level that would require prompt evacuation and create terror in large
communities even if radiation. The synthetic MLRM was experimentally solidified
by the use of white and portland cement, in combination wih epoxy resin, and by
epoxy resin as the matrix. The measurements were performed at 298 K and 313 K.
The analysis of the leaching from the synthetic MLRM was performed by
examining strontium by atomic absorption spectrometry. The results showed
different dependences of the course of the leaching on the total share of MLRM (10
- 30 %) in the solidified MLRM. By the combined use of epoxy resin significantly
best results with the lowest leaching were obtained.

A number of practical steps can be taken that would greatly reduce the risks
presented by radiological weapons.
1. Reduce access to radioactive materials: Measures needed to improve the security
of facilities holding dangerous amounts of these materials will increase costs.
2. Early Detection: A program should be put in place to find ways of improving
upon existing detection technologies as well as improving plans for deployment of
these systems and for responding to alarms.
3. Effective Disaster response: An effective response to a radiological attack
requires a system capable of quickly gauging the extent of the damage, identifying
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appropriate responders, developing a coherent response plan, and getting the
necessary personnel and equipment to the site rapidly.

In the end, however, we must face the brutal reality that no technological
remedies can provide complete confidence that we are safe from radiological
attack. Determined, malicious groups might still find a way to use radiological
weapons or other means when their only goal is killing innocent people, and if they
have no regard for their own lives. In the long run our greatest hope must lie in
building a prosperous, free world where the conditions that breed such monsters
have vanished from the earth.
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ABSTRACT
During the Cold War, every information about weapons of mass destruction

was treated as top secret, regardless of whether the information concerned friend or
foe. The most serious threat in our post Cold War era are terrorist radiological
dispersal devices. "Dirty nukes" are what you may choose to build if you're unable
to create a real nuclear bomb, i.e. one whose explosion is based on a nuclear
reaction. A dirty bomb is a conventional explosive salted with radioactive isotopes
in order to spew out that nuclear material and contaminate a wide area. The
military usefulness of such devices have always been in dispute. In fact, the TNT in
such a bomb may still be more dangerous than the nuclear material. Its destructive
power would really depend on the size of the conventional bomb, and the volume
and nature of nuclear material. This paper addresses the possibilities of
decontamination and preparedness in the case of a terrorist attack or accident.
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