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ABSTRACT

Radiation worker in different hospitals exposure to different levels from
radiations at a linear accelerator, so it must be use personnel monitoring
.devices like, thermoluminescent dosimeters (TLD) and film badge

This study we prepared film by dissolving PVA powder (5wt%) in 500 ml
distilled water and placed in magnetic stirrer under controlled water bath
temperature at 60-70 C and continuous stirring for 3 h. after that we take
pure PVA and concentration of (0.01wt) silver nitrate we added to 50 ml
PVA, (0.02) silver nitrate we added to 50 ml PVA, (0.03) silver nitrate we
.added to 50 ml PVA and stirred for 2 hr in darkroom for three day

After prepare the film we take it and exposure to 6Mev electron beam
from the linear accelerator machine with applicator cone 10x10 cm to
different doses (0, 2,4,6,8 and 10 Gy). After that we use UV-visible light
spectrophotometer to measure the wave length of the films and optical
densitometer to measure optical density of the films. So we found when
the dose level increase the film absorption increase and when the dose
Jlevel decrease the film absorption decrease

The white color of the film has been changed to yellow, golden and black
following the radiation steps up to 10 Gy. The color change of the film

-reveals different reduction stages of silver ions by irradiation



TABLE OF CONTENT

DediCatiON. ... ueettee ettt e I
AcknOwledgment. . ......o.uviniiiiiii i e I
OOALA ettt ettt ettt b e st e et e ae et e et e naeens M1
aall
ADSITACE. . e ettt e IV
Table of CONteNt........oiuiiii e \Y
List of figures......ooieiii e VII
Chapter ome............oooiiiiiiiii i e e e 1
INrOdUCTION. ..ttt 21.1
Radiation dOSIMeters. ... ...o.uitireiiineii i eeeee e 31.2
a) lonization chamber.............ccoiiiiiiiiiii 3)
b)Thermoluminescent doSimeters...........ccovvveeiiiieeiiiiieeneennnn. 4)
C) Silicon diodes........coviiiiiiii e 4)
d)Radiographic film............cooiiiiiiii 5)
e)Polymer detector (AOSIMEters)........ouvvieeevieiineiniiiiineinneennen. 5)
Problem of the study..........ccoviiiiiiiiiii e 61.2.3
1.2.40bjective of the Study........coevriiiiiiiiiiiiii e, 6
1.2.5hesis OUtlNeS. .....couiieii e 7
CRapter tWO. ... .o e e et 8
LItETatUure TOVIOW . ...ttt ettt ettt e ettt e e e e eeeeaee e 8
Chapterthree. ..o e, 24
Materials and methods. ..........coueviiiiiiiii e 24
Materials. .. ...oneenii e 24 3.1



Tools and eqUIPMeNt........cccvuiiiiiiiii i e eeee e 24 3.1.1

Distilled Water........ooiuiiiiieii i 253.1.11
Polyvinyl alcohol (PVA)......oiiiiii e 253.1.1.2
Silver nitrate (AgINO3).....uiiiii e 27 3.1.1.3
L\ =T 0 T e 1§ () N 28 3.1.14
Petri dishes.........ooiiiii i 303.1.1.5
Uv visible spectrophotometer...........c.ccoovviiiiiiiiiiiiiniennn, 313.1.1.6
Linear accelerator..........ooeiiuiiiiiiii i 323.1.1.7
optical densitOmMetIY.......vvuiiiniiitiiiiiiiei e 34 3.1.1.8
MEthOdS. ... 36 3.2
Chapter four...........cooiiiiii e 38
Results and diSCUSSION.......o.evuiiiiiiii e 38
Chapterfive......... ..o e, 46
Conclusion and recommendations ...........cooevvueirniinierimmeennnenn. 46
CONCIUSION. .. ettt ettt e ree e eene e 46 5.1
TeCOMMENAAtIONS. ... vttt ettt ettt ettt et eree e eeeenaes 47 5.2
RefEIENCES. ... e ettt 48



List of figures

.Fig No Figure Caption Page

Figure Optical absorption spectra for unirradiated and 16
2.1 irradiated PVA-CdS NPs prepared at a Cd2+
.concentrations of (a) 13.9 mM and (b) 60 mM

Figure Optical absorption spectra for unirradiated and 17
2.2 irradiated PVA-CdS-2ME NPs prepared at a Cd2+
concentrations of 13.9 mM and 2ME concentrations of
.(@) 30 mM and (b) 100 mM

Figure Optical band gaps for unirradiated and irradiated CdS- 18
2.3 PVA NPs prepared at a precursor concentration of 13.9
.mM

Figure The absorption spectra of PVA/TTC films un- 19

2.4 irradiated and irradiated to different
radiance exposures. Irradiation wave-
length 366.025 nm

Figure Shows the UV-visible spectrogram for PVA/Ag 20
2.5 Nanocomposites film after different radiation doses
and the corresponding color change in the film
.((Mohammed et al, 2011

Figure = Atomic force microscope surface images and profile 21
2.6 of PVA films modified with Ag nanoparticles: (a)
nonoriented film; (b) oriented and cross-linked PVA
film

Figure shows the UV - visible absorption spectra for (A): 22

2.7 different weight of (wt %) AgNO; and (B): different
.Gamma dose



Figure
2.8

Figure
3.1

Figure
3.2

Figure
3.3

Figure
3.4

Figure
3.5

Figure
3.6

Figure
3.7

Figure
3.8

Figure
3.9

Figure
4.1

Figure
4.2

Figure
4.3

Figure
4.4

Figure

Shows the UV-vis spectra of a few samples of
solution-Irradiated with 6 MeV electrons at different
fluencies in the range 2 x 10" -3 x 10" e cm™

Chemical formula of poly vinyl alcohol,Where R=H
.(or COCH3 (randomly distributed

.Chemical formula structure of silver nitrate

Shows the Magnetic stirrers with control temperature,
.beaker with magnetic bar

.Shows the Petri dish for film casting

.Shows the UV-VL, Mini, 1240 spectrometer

Linear accelerator used for film irradiation with
.energy of 6 MeV

Shows the applicator with field size of (10x10) cm
.used for electron beam therapy

A densitometry used for measuring the optical density
.of film

Shows the digital micrometer for measurement of the
film thickness

Shows the UV-visible spectrum for pure PVA
Jdrradiated with gamma radiation doses of 0 — 10 Gy

Shows the correlation between the dose and the
.absorption coefficient for the irradiated pure PVA

Shows the UV-visible spectrum for PVA/Ag film
Jdrradiated with gamma radiation doses of 0 — 10 Gy

Shows the PVA/Ag film (first raw was 0.01 Ag gram
and second raw was 0.03 gram) irradiated with
.electron beam and receiving doses of 0 — 10 Gy

Shows the correlation between the dose and the

23

26

27

29

30

32

33

34

35

36

39

40

41

42

43



4.5

Figure
4.6

Figure
4.7

.absorption coefficient for the irradiated PVA/Ag film

Shows the correlation between the absorption
coefficient at A= 275 and 420 nm and the applied
radiation dose

Shows the correlation between the optical density and
.the applied dose the range of 275 and 420 nm

44

45



