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Introductions Diagnostic

Exposure Technique

Voltage: 40 - 120 kVp
Current : 100-400 mA

Time : 0.01-10 s
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Lead (Pb) 

https://www.siamchemi.com/wp-
content/uploads/2017/04/%E0%B9%81%E0
%B8%A3%E0%B9%88%E0%B8%95%E0%B8%
B0%E0%B8%81%E0%B8%B1%E0%B9%88%E
0%B8%A7.jpg

http://www.x-
raymate.com/images/DSC
0064%20%E0%B8%89%E0
%B8%B2%E0%B8%81%20
11.JPG

Toxicity

https://png.pngtree.com/el
ement_origin_min_pic/17/
07/16/

https://cosmoneochayawut.f
iles.wordpress.com/2016/05
/00.jpg?w=1400

http://haamor.com/th/%E0%B8%A3%E0%B
8%B0%E0%B8%

https://www.health2click.com/wp-
content/uploads/2018/07

https://www.matichon.co.th/wp-

content/uploads/2018/03/%E0%B8%A0%
E0%B8%9B-
%E0%B9%84%E0%B8%95%E0%B8%A7%E0
%B8%B2%E0%B8%A2.jpg
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Glass

High Transparency

Doped Concentrations

Low toxicity
https://upload.ecvv.com/upload/UserImage/20150728/Lea

dGlassforShieldingXray_75b244d5-341e-4d8c-8f33-
ff68fe74f134.jpg





Glass Formula
P2O5-NaF-ZnF2-AlF3-BaO

High Atomic Number (Z = 56)

Low toxicity

High Density

High Transparency 

Colorless

High Reflective index

Strong structure 

P2O5-NaF-ZnF2-AlF3

BaO

Thermal stability

Chemical stability

Enhance Radiation Absorption 
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The glass samples with composition 

70P2O5-15NaF-5ZnF2-10AlF3-XBaO 

(where x = 0, 3, 9 and 15 mol%)

P2O5 NaF ZnF2 BaO

Chemical compositions using 

in glass composition

Preparing 20 g. following by 

glass composition

Melting at 1150 °C 

for 1.5 hrs.

AlF3
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Melting at 1150 ° C

 for 1.5 hrs.

Pouring on graphite plate 

at room temperature

Annealing at 350 ° C for 3 hrs.

M E T H O D O L O G Y
The glass samples with composition 

70P2O5-15NaF-5ZnF2-10AlF3-XBaO 

(where x = 0, 3, 9 and 15 mol%)



70P2O5

5NaF

5ZnF2 

10AlF3

xBaO

70P2O5-15NaF-5ZnF2-10AlF3-XBaO 

(where x = 0, 3, 9 and 15 mol%)



Radiation Characterization

Linear Attenuation Coefficient ()

Half Value Layer (HVL)

Tenth value layer (TVL)

Mean free path (MFP)



 

    100cm 

Solid water phantom 

    4 cm 

30 cm 

30 cm 

Solid Water Phantom 

Cathode Anode 

              

X-ray tube 

Collimator 

Ionization chamber 

Lead

Collimator

Center 

Lead

 

Table

Detector

10 cm

X-ray Tube

10 cm

AnodeCathode



Linear Attenuation Coefficient (µ)  

Ba La
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https://www.canva.com/design/DAGGr8rMqZI/CdUjB6l3oJ_1qLbB3VNnCA/edit
https://www.canva.com/design/DAGGr8rMqZI/CdUjB6l3oJ_1qLbB3VNnCA/edit


Half Value Layer (HVL)  

Bi
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Mean Free Path (MFP) 

Bab La
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5 HVL Compare with standard materials at 120 kVp

BaSb
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Lead equivalent thickness

Linear attenuation coefficient 

Thickness

x
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Concentration 
of glasses

Concentration 
of glasses

ConclusionConclusion

MFP, HVL, TVLMFP, HVL, TVL

µµ

29
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Thank you
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Thank you
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