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 PERISAIAN SINARAN DAN PENCIRIAN OPTIK UNTUK TAMBAHAN 

BAO DAN WO3 PADA RANGKAIAN KACA BI2O3-ZNO-B2O3-SLS PADA 

TENAGA FOTON TERPILIH 

ABSTRAK 

Dalam kajian semasa, WO3 dan BaO telah di dopkan di dalam kaca Bi2O3-

ZnO-B2O3-SLS untuk menghasilkan perlindungan radiasi yang bebas plumbum dan 

menyelesaikan masalah warna kaca Bismuth yang perang gelap. Tambahan pula, 

lebihan kaca silika kapur soda (SLS) telah digunakan bagi menghadkan penambahan 

dalam pembaziran kaca, dimana ia memerlukan masa yang lama untuk diuraikan. Ini 

juga dapat menjimatkan penggunaan SiO2 tulen, dimana ia merupakan sumber 

terbatas. Kaedah sepuh lindap dimanfaatkan membuat sebelas sampel kaca. Ciri-ciri 

struktur, fizikal, optic, dan Pengecilan sample kaca semasa telah dipelajari. 

Keputusan XRF menunjukkan bahawa lebihan kaca SLS mengandungi pelbagai 

sebtain kimia seperti 74.1% SiO2 dan juga unsur-unsur lain. XRD menunjukkan 

bahawa semua sample kaca tersebut adalah semulajadi amorfus kerana ketiadaan 

puncak yang tajam dan garis diskret. Kepetusan fizikal menunjukkan bahawa nilai 

isipadu sample kaca WO3 menaik daripada 5.229 kepada 5.311 gcm-3 manakala 

isipadu molar tetap kekal dengan kenaikkan dalam kepkatan WO3. Selain itu, 

hubungan diantara ketumpatan dan isipadu molar bagi struktur kaca BaO adalah 

songsang. Pengecilan parameter radiasi telah dilakukan secara eksperimenal 

menggunakan XRF dan sinaran geomeri yang sempit. Pekali pengecilan linear pada 

Kawasan tenaga rendah telah menaik daripada 14.170 kepada 14.281 cm-1 dengan 

kepekatan WO3 juga menaik, manakanilai µ bagi kaca BaO telah meningkat 

daripada 10.319 kepada 11.167 cm-1. Selain itu, Half-Value Layer (HVL) dan Mean 



 

xv 

Free Path (MFP) telah dikurangkan apabila kepekatan WO3 dan BaO dinaikkan. 

Nilai HVL dan MFP bagi kaca tungsten adalah kurang daripada kaca Barium pada 

59.54 dan 662 keV, manakala keputusan bagi kaca BaO adalah kurang daripada kaca 

WO3 pada 1333 keV. Ciri-ciri optic telah disiasat dengan bantuan spectrometer UV. 

Keputusan bagi ciri-ciri optic telah membuktikan bahawa apabila kepekatan WO3 

dan BaO meningkat dalam struktur kaca, tenaga Urbach , indekspembiasan (n), 

opt) berkurang bagi 

peralihan electron secara langsung dan tidak langsung. Tambahan pula, kriteria 

penglogaman (M) mengesahkan bahawa sample kaca adalah bukan logam (insulator) 

kerana Rm/Vm 1, dimana ini membuktikan didalam teori jirim termampat yang ada 

dalam persamaan Lorentz-Lorenz.  
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RADIATION SHIELDING AND OPTICAL PROPERTIES OF ADDED BAO 

AND WO3 TO BI2O3-ZNO-B2O3-SLS GLASS NETWORK AT SELECTIVE 

PHOTON ENERGYABSTRACT 

ABSTRACT 

 
In the current study, WO3 and BaO were added to Bi2O3-ZnO-B2O3-SLS 

glass to develop lead-

brown. Furthermore, the Soda-Lime-Silica (SLS) glass waste used to limit the 

accumulation glass waste, which requires extensive time to decompose. This also 

saves on the consumption of pure SiO2, which is a finite resource. The melt-

quenching method was utilized to fabricate eleven glass samples. The structural, 

physical, optical, and attenuation characteristics were studied for current glass 

samples. The XRF results showed that SLS waste glass contained multi-chemical 

compounds such as 74.1% SiO2 and other minor elements. The physical results 

indicated that the density values of the WO3-glass samples rosed gradually from 

5.229 to 5.311 gcm-3 while the molar volume reminded constant with the increase in 

WO3 content. Also, the relationship between density and molar volume of the BaO-

glass network was inverse. The radiation attenuation parameters were experimentally 

computed using the X-ray fluorescence technique (XRF) and narrow beam geometry. 

The linear attenuation coefficient (µ) at the low energy region was increased from 

14.170 to 14.281 cm-1 as WO3 content was increased, while the µ values of BaO 

glass were increased from 10.319 to 11.167 cm-1. Furthermore, the half-value layer 

(HVL) and mean free path (MFP) were reduced when the concentration of WO3 and 

BaO was raised. The HVL and MFP values of tungsten glass were less than those of 



 

xvii 

barium glass at 59.54 and 662 keV, while the results of BaO glass were less than 

those of WO3 glass at 1333 keV. The optical properties were investigated with the 

help of a UV Visible Spectrophotometer. The results for the optical properties 

showed that when WO3 and BaO content was increased in the glass structure, the 

while the energy optical band gap (Eopt) registered a decrease in both electron 

transition direct and indirect. In addition, the metallization criterion (M) confirmed 

that the current glass samples are non-metallic (insulators) because Rm/Vm 

is confirmed in the condensed matter theory in the Lorentz Lorenz equations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


















































