The 8" NPRU National Academic Conference
Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 31" March - 1% April 2016

NISANWINAYDY Bi,0O, ADENUANIINIEATNLAZNISLEBILN5zUUTgn ladiuaLsn
Effect of Bi,O; on Physical and Optical Properties of
Na,O - CaO - B,0; Glasses System
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Abstract

In this research, the effects of Bi,O; to soda lime borate glasses on physical properties have
been investigated. The glass samples were melted in formula xBi,O5: 10Na,O5 10Ca0: (80-x)B,0O5 (where
x=15, 20, 25 and 30 mol%) by melt quenching technique. The result found that, the glass shown yellow-
brown color with increasing of Bi,O; concentration. The absorbance of glass in the wavelength rang 190-
1000 nm. were measured which shift to longer wavelength. Moreover, the density and molar volume of
glass increased with increasing of Bi,Os; concentration and the hardness in Mohs' scale of glass samples

was about 7.5
Keywords: bismuth borate glass, physical property, optical property
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uflenilasl (soda lime glass) u1a1nAIEAN (soda) waneds leeueenlen (Na,0) wazladl (lime) Ao
upadeueenlen (Ca0) vsouunii@eousanlen (MgO) @ulia (glass) Ao TdwUsznauvesdant (S0, 1Ju
dusznoundn Sefagiflindnuiviadazinagn Wesngamgdiflilunsruiunawasligenniin orgmsld
ufiuny (endurianuan) yenantuaiunsatnduurldldlminunssuiunsileda (recycle)  1desndne
A mveskivintauegiudunaumand Tasluasny Cao aglutium 8-12% uay Na,0 12-17% uoniu
Wu Sio, mnuiifidunaunes Cao wnseinanseuiunsnaniasassiagivsdiuindunan mnildiunas
Y89 Ca0 oy (Na,O 11n) axvluiagaruduldfiomadufasiuiisenfuils eanedild) vildergmsld
mué?um [2]

Frunsiseutssuulsanlasivewsn (Soda-lime-B,0.Glass) Wunfidslsiauoonlas (Na,0) uaaides
oanlari(Ca0) Wseulseenles (8,0, adlu viliiAnlassadrvdnvosudassuulsalaiveisniu ddusoulneenles
(8,0,) Wushteiiviliutidulsyansmsuenessn mumudeanmzanudunsa-ms wazarudeu Julnagldidu
dunanlunsnaniaieauiluesfiinsgunsafluniaBeuvielivthsnsud dues waaidousenles (Cao) i
fmsiidestumagaauduvents uasludensenled (Na,0) usilangamgiilunssuiunisvasuvesuia
annsoiUAsunladining 4 v lEnudndused uii xBi,0, :10Na,0 : 10Ca0 : (80-x)B,0; (ilo x =15, 20, 25
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wiszuulenladuelsnaingnsuia xBi,05:10Na,0:  10Ca0: (80-X)B,0; (o x=15, 20, 25 waz 30
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Sahuieenanm antushuidlgldiadiaumuiuduresuiafienissdinanea (4-digt  sensitive
microbalance A&D, XB-200A) LLﬁaﬁﬂmmmmﬂ%mmﬂ%ﬂm‘ifﬂmmmwﬁaé’wm%ﬁmwmmLﬁﬂmmmmgm
anavesiud LLaz"J”mmmi@mﬂﬁuLLanﬁwLﬂ%aﬂ UV-Visible Spectrophotometer (CARY 50 Scan) Tun1sinaiunnsy
nsgandulugasdaud 190 Fa 1000 ulusns
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3.2 NANTIATIZAAMUNUILLUY (Density) wazUsunsitelua (Molar Volume)
mMsleTsimmAuLiueeta (3] lnedsmsdaiminvewiiiddiunauves 8,0, Usinanan
Wt 15, 20, 25 war 30 Wesiudlnslua wuindleuSuna Bi,O, WisTu A umuwiukarA USRS Rduaves
widleniua Fso19aguUlsindinaiAn Non-bridging oxygen (NBOs) Fululpseade Inendle Bi,O, gnidsdluly
ieufnsusengisailu Network modifier Ssagansazmusendiuiideusswindlessy uasriliAntosing
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% Bi,O, Density (g/cm’) U3aasigalualcm’/mol)
15 3.3432 + 0.0058 37.9736
20 3.6410 + 0.0030 40.3105
25 3.8341 + 0.0005 43.4493
30 3.9401 + 0.0011 47.3085
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3.3 NANTTAATIZNNIIAANEULENS (Absorbance)
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91NN13ANBIIY Haves Bi,O, AoauUA NN LAz LaasLIszuulenladuelsaiifiesdusznou
nanmaadvesuiissuulgalagdueisa Ao B,O, CaO, way Na,O %agmm%aﬂugm xBi,05 : 10Na,0 : 10Ca0:
(800B,0; Wilo x=15, 20, 25 waz 30 Wosdudlnelua Imﬁwmwaamﬁaﬁqwmﬁ 1,200 °C udr@inwnasaudn
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NAYDY Bi,O, ADENUANIINIEATN LAZNIUEVDIUNIEATOUTEUINUNALTYNUDLIA
Effect of Bi,O; on Physical and Optical Properties of SrO-K,0-B,0; Glasses
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anasudlennisinwasinienenn UaENUFIYOIUNIGAT (80-x)B,05 : 10S1O : 10K,0 : XBiOs
(iflo x=15, 20, 25 Uz 30 luallesidus) Inewmadanimasuuazvilidusiasesnsanss lnsdvesurailios s
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AdfAgy: autivnienienmeaet, windadn, audainiuaseuwi?
Abstract

This research was studied the physical and optical properties of glasses from formula (80-x)B,0O5
:10Sr0 :10K,0 :xBiO5 (when x=15, 20, 25 and 30 mol%) by melt quenching technique. The color of glasses
were yellow-brown with the increasing of Bi,O; component in the glass. When the concentration of Bi,O;
increased, the density and molar volume of ¢lasses were increased, but the hardness of glasses was
decreased. The absorbance of ¢lasses in the wavelength rang 190-900 nm was measured. Results found
that the absorption edge was shift to longer wavelength according to the increased of concentration of
Bi,Os,

Keywords: physical properties, Bi,Os glass, optical properties
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2. N1INAADY

gasumansoulTeulnunaBeuuaisnaNgnsuid xBi,05 : 10S10 : (80-x)B,05 : 10K,0 e x =15, 20,
25, way 30 luawesidud) warihdndiuvesasiafifildinannisdmamnuSinavesansaiiiierhnisdasad
dwdunmsihlunasusegauia Tnemswienansiedfdudumauiomn 15 ¢ Tunsnasuuisndugedinn
Souunsetadouimaeuarmefudodoriu Inslumided fedrsargniaeniigaumagl 1,200 °C Tnglunisli
arfourzsinualitinfisanuieuludnn 5 esmusaioadeund auflguugifidosnsuasamumnidudy
nan 3 $lusdelnen wazddesliguuniifuasaunseiafagaumaiivies udh3niumesnainie wdnhufadildly
SapanuuLtugseIostiRanea (4-digit sensitive microbalance A&D, XB-220A) L&IANUIMIAIUTUINTLT
Tua Jarnisganduuadluyas 190-900 nm feiA3ee UV-Visible Spectrophotometer (Cary 50 Scan) wazinen
auudesepias HVS-1000 Digital Micro Vickers Hardness Tester
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(80-x)B,0; (110 x =15, 20, 25, uar 30 Wwawesidud) Insvasuiigaumnd 1,200 ssriwaidea Wuia 3 Falus
hufilgamnfigeasuuuuy wesihufudumeuiigumgfl 500 ssrmeaidoa Wy a1 3 dalus wazUdeslidudh
asmglumevauivgamgiivies iethufoonainim wuiuffidmdesima esnesdusenauves 81,0, lu
ouf wasiiioUsun BL,O, Wndy dealsiufiAdudunudiu wansdeguammd 1
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A197199 1 AURUILUUIBILAINAMUTNTUBS Bi,O, TuUSHannIeiy

% Bi,0, AAUNLILLY (¢/cm’) U3umsi@slua (cm’/mol)
15 3.4637 £ 0.0011 38.9546 + 0.0121
20 3.6914 + 0.0022 41.9207 + 0.0246
25 3.9221 + 0.0036 44.5075 + 0.0414
30 4.0793 + 0.0020 47.6502 + 0.0236
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3.3 KAN1TAATIZRAINIRANAULES
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3.4 HANITAATISHANAULDS
INMTIATIERAIANLLTIMEIATES HVS-1000 Digital Micro Vicker Hardness Testerluwiiiifiy Bi,Os
a3lugns xBi,0; : 10510 : 10K,0 : (80-x)B,05 (il x =15, 20, 25 uaz 30 lwawesidus) lananwmi3197 2

a | I & Y A I . a A )
M9 2 ﬂ']F"I'J']:LILL‘UQTL!LU?]GU@QLLﬂ'JV]ﬂ')']lILGU@JGUUSUf’N Bi,O4 IUUSquwmqﬂﬂu

% Bi,0; Hardness (HV)
15 355.00 + 15.52
20 346.63 + 1551
25 287.07 + 25.00
30 241.73 +17.72

yndlevinisieszsimaanusdduiefagudituiinatlumsei 2 uazihluadnsnuwanseing
wddluilovaauiiNaududuyes Bi,O, A9 wudn Weusua Bi,O, Wisdy A1AnLLdsweiuiia1anas
audiu Tnedidunanyindu 355.00 HY wasilentdesgaindu 241.73 HV lansndegunind 4

350 4

300
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250

T T T
18 24 30

Concentation of Bi,0, (mol%)

sUn A 4 nsmluansenanuudsluiioveuimiinnududuves Bi,0; luunaiiniu
4. gyunan1InaaDg

31nNA15ANYITATITRIMIAIAINRUIRUIY AIN15ANEULEY warAIANLTTesuiIanTe UL
Tnuna@enuelse S'TjaLm%sJaJiugmi XBi,03: 105r0: 10K,0: (80-%)B,0; Mifldunanves Bi,O, Usunaninadudy 15,
20, 25 wag 30 luaesidud wuin

- AMAUNUILUUYDILAD

dlouUSua Bi,O, Wity AumunutuwesuAaidinunusdu wazdlousina Bi,O, Wity U3anms
ddluavesuiadianfisdumunnududuses BL,O, lnedatosgavinfiu 38.9506 cm’/mol  wardidunniige
wihiu 47.6502 cm’/mol

- AINNIOANGULAIVBINAT

mamamﬁmeﬁmmmi@mﬂf‘ﬂmmsumLLﬁfLuﬁd’Nmmmmé‘u 190-900 WNlULLAT WUI1 YBUAIT
Qmﬂﬁuu,mﬁmmﬁauﬁ%mﬁﬂﬂmwm auUSnaRLEd U8 BiLO, TiiinTy SedsnaliuidiEduay

- AN uRaua

dloUSunes Bi,O, Wisdy Apnuudwesniafesiimanamuddu TnedlAungamiiu 355.00 HV way

v '

frdegaawviniu 241.73 HV
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