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Abstract
The aim of this study was to measured the alpha emitters concentration of (15) different kinds
of imported cigarettes.
The nuclear reaction used U-235(n, f) obtained by the bombardment of U-235 with thermal
neutrons from (Am-Be) neutron source with thermal flux of (5×103 n. cm−2. s−1).
The Results obtained showed the values of the Uranium concentration, and varies from
(0.041 ppm) in five stares kind to (2.374 ppm) in Macbeth (chocolate) 100΄s kind. All the result
obtained are within the limit levels as given by UNSCAR data.
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the water we drink and the air we breathe and
also by absorption through the skin. When we
breathe the dust of the α- emitting material,
some of it is exhaled and some stays in our
lungs. The size of these dust particles and how
easily they dissolve determine where in the
body the α- emitting element goes, and how it
leaves our bodies [3].

Introduction
Radioactive material is also found
throughout nature. It is in the soil, water,
and vegetation. Low levels of uranium,
thorium, and their decay products are
found everywhere. Some of these materials
are ingested with food and water, while
others, such as radon, are inhaled. The dose
from terrestrial sources also varies in different
parts of the world. Locations with higher
concentrations of uranium and thorium in their
soil have higher dose levels [1].
Dependent on aerosol properties, inhaled
daughter products are deposited on air way
surface throughout the human respiratory tract
by subsequent transfer to the blood by
elearance mechanisms the radio nuclides are
transported via the blood circulation to the
other organs to the body [2].
Alpha- emitters like Uranium, for example,
enters the body through the food we eat, or

Theory
CR-39 track detector
CR-39 is a polymer (C12H18O7) with a
density of 1.3g/cm3. Operation of the solid
state nuclear track detectors is based on the
fact that a heavy charged particle will cause
extersive ionization and excitation of atoms
along their path. They produce narrow trails of
material damage on an atomic scale (about 10
nm in diameter) [4]. With the chemical form
shown in Fig.(1).

Fig.(1) The chemical form of CR-39 plastic [5].
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etched using (NaOH) solution at 600C for 7hr.,
after etching, the detectors were washed by
distilling water then dried and count the
number of tracks under an optical microscope
with magnification of (400×) as shown in
Fig. (3) & (4) [8].

Experiment
Irradiation method
In the irradiation method an AmericiumBeryllium (Am-Be) neutron source with
thermal flux (5×10 3 n/cm2.s) was used. It emits
fast neutrons from the (α, n) relation such as:
This source consists of a rod of (Am- Be)
surrounded by a paraffin wax. This wax is
usually used for moderating the fast neutrons
to thermal energies [6] show in Fig. (2)

Fig. (3) represent the etched track of fission
fragment in sample No.12.

Fig.(2) The irradiation of the detectors and
the samples to the neutron source.
Determination of Uranium Concentration for
Sampling
The samples had taken from the (15)
imported cigarettes, (0.5) g for each sample
was pressed with (3000kg) into a pellet. The
pellet were covered with CR-39 track detectors
where cut into small piece each of [1cm×1cm]
area, on one side and put in a plate of paraffin
wax at a distance of (5 cm) from the neutron
source[7].

Fig. (4) represent the etched track of fission
fragment in sample No.15.
Result and Discussion
The density of the fission tracks (ρ) in the
samples was calculated according to the
following relation:-

The samples were putting in front
of the neutron source with thermal flux
(5×103 n/cm2.s), as shown in Fig. (2).

Track density ( ρ ) =

After seven days of exposure to an
(Am- Be) neutron source with total influence
(3.024×10 9) n/cm2, the CR- 39 detectors were

Average of total pits (tracks)
Area of field view

.................................. (1)
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ρX = track density for the sample.
CS/ρS = is the slop between the track density
and Uranium concentration (ppm) for standard
sample [9].
Fig.(5) shows the relation between track
density in CR-39 detectors and uranium
concentration in the standard samples.
The kinds of imported cigarettes for show
in Table (1).

The Uranium concentration is determine
by comparing mean track densities recorded in
CR-39 detector covering samples pellets, by
using the following formula:C X (Samples ) C S (Standard)
=
................ (2)
ρ (Samples) ρ (Standard)
x
s

Where:
CX = Uranium concentration for the sample.

track density (no.of track/mm^2)
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Fig. (5) Shows the relation between track density CR-39
detectors and uranium concentration (ppm) in the
standard samples.
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Table (1)
Demonstrates the types of imported Cigarettes.
Sample

Sample Code

country

1

Gauloises Blonds(Ultra lights)

S1

European Union

2

Gauloises Blonds(lights)

S2

European Union

3

Pine (low tar cigarettes)

S3

Korea

4

Miami (fine Virginia)

S4

Jordan

5

Aspen Export (King Size)

S5

Germany

6

Craven (A)(Virginia)

S6

Jordan

7

Maddox (Sweet Blend)

S7

Holland

8

Royale Club (menthol)

S8

France

9

Zesty (feel moment)

S9

Korea

10

Pine (Light)

S10

Korea

11

Ghamdan

S11

Yemen

12

Macbeth (Chocolate) 100's

S12

Brazil

13

Pleasure (lights)

S13

Korea

14

Ishtar (Original)

S14

Jordan

15

Five Stars

S15

Jordan

The minimum value of uranium
concentration was in sample 15 (type of Five
Stars) and the maximum value of uranium
concentration was in sample 12 (type of
Macbeth (Chocolate) 100's) as showen in
Fig.(6), Table (2). All the results obtained are
with in the international levels as given by
UNSCAR
(United
Nations
Scientific
Committee on the Effect of Atomic Radiation)
data [10].

Table (2)
Radionuclides for imported cigarettes
measured by using the irradiation method.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

101

ρ(No. of tracks/mm2)

Cx (ppm)

5207.1005±3.84
35443.786±24.566
30443.786 ±19.519
29881.656±12.028
3047.337 ±3.278
5650.887 ±3.491
31745.562 ±5.117
38195.266 ±7.826
32603.550 ±49.216
23905.354 ±29.869
10059.171 ±5.059
76035.502 ±24.217
14378.698 ±4.716
11153.846 ±8.015
1331.360 ±2.598

0.161
1.102
0.946
0.929
0.0947
0.175
0.987
1.187
1.013
0.743
0.312
2.374
0.447
0.346
0.041
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Fig. (6) The diagram of the concentration of radio nuclides (ppm) in samples.
[9] Jim T. Smith, "Are Passive Smoking, Air
Pollution and obesity a greater mortality
risk than major radiation incidents", Bmc
Public Health, 2007.
 "ﺒﻌﺽ ﺘﺄﺜﻴﺭﺍﺕ ﺍﻷﺴﻠﺤﺔ ﺍﻟﻤﺸﻌﺔ، ﺭﻭﺍﺀ ﺯﻜﻲ ﻴﻭﻨﺱ.[ ﺩ10]

Conclusions
1- The Uranium concentration varies from
samples from 0.014 to 2.374 ppm in study
samples and less than the allowed limit, for
U-235 varies from(7.4-3.7Bq/kg) level as
given by UNSCAR [11].
2- All the result obtained are within the
allowed level as given by UNSCAR
(united nations Scientific Committee on
the Effect of Atomic Radiation) data.
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ﻴﻬﺩﻑ ﺍﻟﺒﺤﺙ ﺇﻟﻰ ﻗﻴﺎﺱ ﺘﺭﺍﻜﻴﺯ ﺒﺎﻋﺜﺎﺕ ﺃﻟﻔﺎ ﺒﺎﺴـﺘﺨﺩﺍﻡ

 ﻟﺨﻤﺴﺔ ﻋﺸﺭ ﻨﻤﻭﺬﺝCR-39 ﻁﺭﻴﻘﺔ ﻜﺎﺸﻑ ﺍﻷﺜﺭ ﺍﻟﻨﻭﻭﻱ
(n, f)  ﺍﺴﺘﺨﺩﻡ ﺍﻟﺘﻔﺎﻋل،ﻤﺨﺘﻠﻑ ﻤﻥ ﺍﻟﺴﻜﺎﺌﺭ ﺍﻟﻤﺴﺘﻭﺭﺩﺓ
ﻜﻤﺼﺩﺭ ﻟﺸﻅﺎﻴﺎ ﺍﻻﻨﺸﻁﺎﺭ ﺍﻟﻨﻭﻭﻱ ﻭﺬﻟﻙ ﺒﻘﺼﻑ

U-235

ﻨﻭﺍﺓ ﺍﻟﻴﻭﺭﺍﻨﻴﻭﻡ ﺒﺎﻟﻨﻴﻭﺘﺭﻭﻨـﺎﺕ ﺍﻟﺤﺭﺍﺭﻴـﺔ ﻤـﻥ ﺍﻟﻤـﺼﺩﺭ
( ﺒﻔـﻴﺽ ﻨﻴﺘﺭﻭﻨـﻲ ﺤـﺭﺍﺭﻱAm- Be) ﺍﻟﻨﻴـﻭﺘﺭﻭﻨﻲ

.(5×103 n. cm−2. s−1)
ﺘﻡ ﺍﻷﻋﺘﻤﺎﺩ ﻓﻲ ﺘﺤﺩﻴﺩ ﺘﺭﺍﻜﻴـﺯ ﺒﺎﻋﺜـﺎﺕ ﺍﻟﻔـﺎ ﻋﻠـﻰ
ﺍﻟﺤﺴﺎﺒﺎﺕ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻟﻨﻤﺎﺫﺝ ﻋﻨﺼﺭ ﺍﻟﻴﻭﺭﺍﻨﻴﻭﻡ ﺍﻟﻘﻴﺎﺴﻴﺔ ﻭﻤﻥ
ﺨﻼل ﻫﺫﻩ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﻤﺴﺘﺤﺼﻠﺔ ﻨﺠﺩ ﺃﻥ ﺘﺭﺍﻜﻴـﺯ ﺒﺎﻋﺜـﺎﺕ
ﺃﻟﻔﺎ ﻓـﻲ ﻨﻤـﺎﺫﺝ ﺍﻟﺴﻜﺎﺌـﺭ ﺍﻟﻤﺴﺘـﻭﺭﺩﺓ ﺘﺘـﺭﺍﻭﺡ ﺒﻴـﻥ
 ﻨﺴﺘﻨﺘﺞ ﻤﻥ ﺫﻟﻙ ﺍﻥ ﺍﻟﺘﺭﺍﻜﻴﺯ ﻓﻲ.(0.041-2.374) ppm
ﺍﻟﻨﻤﺎﺫﺝ ﺃﻋﻼﻩ ﻀﻤﻥ ﺍﻟﺤﺩﻭﺩ ﺍﻟﻤﺴﻤﻭﺤﺔ ﺩﻭﻟﻴﺎﹰ ﻭﺤﺴﺏ ﻤـﺎ
.ﺍﺼﺩﺭﺘﻪ ﺍﻟﻬﻴﺌﺔ ﺍﻟﺩﻭﻟﻴﺔ ﻟﻠﻁﺎﻗﺔ ﺍﻟﺫﺭﻴﺔ
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