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Study on Physical Properties of Soda Lime Silicate Glasses Doped
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Abstract

Physical and optical properties of mixed Co-Fe ions in soda lime silicate glasses were measured
and calculated in this research. The results show that, the densities increased with the increasing of
Fe,O; content. This indicates that increasing the molecular weight of oxide ions used in the ¢lass was
due to the replacing SiO, by Fe,Os; The refractive indices were increased with increasing of Fe,Os
concentration. The absorption peaks of CoO doped glasses occurred at the wavelength around 530, 590
and 660 nm.

Keywords: CoO, fe,Os, soda lime silicate glasses, physical properties, refractive index
1. uni

uiddinaduuiildfunionnarldfuegisnirwndugramnss iesndaudfimalasiaine uas
mamenmitany Jadlaudilunisnesududunialsie nufogun)ilas 1%@mmﬁﬁﬂumw§mlﬁa LarnIs
LU§&JuLL‘Umqm‘m_]ﬁaﬁiNﬁuﬁﬁﬂﬂiﬁizﬁuwﬁn vonaniftinnudnunuseansieiildneauns Insunfufalen
lasfazlaiffd wianansaagsilsiiideing qlalnsnsinaseenleafifidadly wuasusznovvessignsmdduuisie
(Terczyn” ska-Madej A., 2011 :33) miwﬁzmLLf’hIsum"LaﬁLuﬂmgﬂ’uﬁvLaJmauaﬂ%mﬂiuiaﬁlaisﬁ’u%'au Snvanin
Iszjm"LaﬂLfJuLLﬁaﬁﬁﬁﬂ’]Qﬂ Jununzaunen1sdiuAnwitenisiindluuna (Cetinkaya  S.C, 2011 :509),
(Ruangtaweep VY., 2011 :18), (SUDHAKAR R.B., 2007 :30), (Chen L., 2011 :357), (Ping L., 2012 :132), (Kang U.,

212 | Integration of Art and Science toward the Local Research and ASEAN Community



NSUTEYIVINTILAUIA ATIN 8 uMINedesuiguasUsy
wImeduTuiguassy | Swdauasusy | Usswelne | 31 Swien - 1 wwieu 2559

o

1999 :258), (Krishna Kumari G., 2012 :47) fatuluauddetazgsinn1sanwauiinen nyeawnlenaisudanni
WulorauvassalaveadsIniusnmean

2. 31151899

uilemansuddinaiislessuvassinlaveassuiusgminlunuideilgnsdsstuinlnglissu
asfusznoumueiilu (64.99 — XS0, 10Ca0: 25Na,0: 0.01Co0: xFe,0 e x Ao Usinaeududuves
Trusasoenlasluiiowt (0.0, 0.2, 0.4, 0.6, 0.8, 1.0 WeosWuslaelua) Ingldinaiansvasunasyilndusogng
Tan$7 Tawgamgdil 1,200°C e 3 wu. visnindu asedifivasumandananiaggnineonuadluusfius
mﬁﬂammaaﬁqmmqﬁﬁaaLﬁaﬁ’mgﬂLflu%umu %umuﬁﬁwé’qLﬁué'f'agﬂﬁwlﬂauwmﬁauﬁqmmﬁ 600 °C 11U 3 .
ileanarnessaiiintuannsfuiluidends thufiduiudludaliitoun 1.0 X 1.5 X 03 cm’ iitethly
Sinsreiaudigusing o vewdsoll doldfedrufannisasuuds ndeniusanfnviasetauinig
NEAINLAENIUES Laln AFsEinvuedias A1AEVIILILY ANTSgANAULEITe - 3dTa TunsfnwidAiaiy
MuuvILiIiegaElinanN13vete15ATA (Archimedes principle) neldaunsallulasurauduuy d-digit
sensitive (AND, HR-200) w§anTuAA NIl d U waiemAUSIna i @slua (Molar volume;
Vi Taserdeannuduius v, =m / p e m Ae tuiinluanalaesiuvesesdusznevmaeiiluufiaedng
msfacmssaitnimeiildlunuideadaillfiades Abbe refractometer Ju 3Tua3U3EM ATAGO UssinAdu
ﬁm%uamff@mi@mﬂﬁuu,msuaaLLﬁuﬁuﬂzﬁﬂwﬁaaLﬂ%q UV - visible awnlasinlndwes (Hitachi, U — 1800)
Tuga9rnueAaY 200 — 1,100 uluwns

3. HAN15398
uwilemansuddinefiislessuvessnlaveadsiuiusmmdnnuiuiiegeiililady Fe,0, ufiaeld
Rugadudninen Coo uwaziloy  Fe,0, avlaumniianwuziden wardddeduduilaoiinusuiiuning

Wutuves Fe,0, vy dsanslugunind 1 dsaenadeaiumd@nieseilaainssuy CIE L¥a*b* Asuandly
sUa AN 2

0.0 0.4 0.6 0.8 1.0

0.2

(64.99-x)8Si0;: 10Ca0: 25Na,0: 0.01Co0: xFe,05

sUa i 1 umlemarsuddinaiiiulessuressimiaueaniisiuiusgmaniuliuaea

ysannsmansuasfad muideviesdulnewarUssmanendeu | 213



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

10 9 vellow
¢ 10 mol% 8 -
L=14.1642
6 4
0.8 mol%
¢ 1= 19.9426 4 -
0.6 mol%
®1=28.1477 2 -
0.4 mol% Red
Green 1=33.9383 .
-10 8 -6 -4 0s -QW 0 2
.D Mol o
[=37.1168 ¢ 00mol%
L=38.1318
-4 - Blue

sUn i 2 Ardvesuiilamansuddineifvlessuvesiglaveadnsiuiusiaumanluuiunasiig 9

NATAATIEAMIAIANUAUILUUNUIIAIANRUILUUY IR0 19NN A NANL N T UL DAL AU TLTY
194 Fe,0; IngdiA1ag5e1i1e 2.5337 + 0.0021 §4 2.5679 = 0.0004 nIusegnUIAEUAWNT AalanslugunIni 3
FUANIINNTIANTUVRY Fe,0, Wavihnisandsunames SO, Wesnnumiinluanaved Fe,0; dAunnit Sio,

2.575

2.570 -
2.565 - y =0.0331x + 2.5354
R?=0.9914

2.560 -
2.555 -
2.550 -
2.545 -
2.540 -
2535 §
2.530

Density (g/cm3)

0.0 0.2 0.4 0.6 0.8 1.0

Concentration of Fe,O; (mol%)
sUnil 3 AAuvuwivvenialemarsuddnefiiulessuressiglaveadfisiuiusimmaniuUiuanig 9

INUULIAIAINUNUILUUYDILNIAIDE1UIAIUINNAIUSUIRTLTILLE NUINAIUSUINTITIUAVDILAT
Magdiiniiudulliaiiunnudutues Fe,0, fdwanduzunmi 4

214 | Integration of Art and Science toward the Local Research and ASEAN Community



NSUTEYIVINTILAUIA ATIN 8 uMINedesuiguasUsy
wImeduTuiguassy | Swdauasusy | Usswelne | 31 Swien - 1 wwieu 2559

23.82
+

23.80 - .

23.78

23.76

23.74 ¢

Molar Volume, V,, (cm3/mol)

23.72 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Concentration of Fe,O; (mol%)

sUn i 4 ervsuesdsluavesuimleniarsuddinaiiiulessuvessislaueadniisauiusigmaniud3uamig

PNNTIATIEIANTTVTRNW NUNAIRTITIRNIVTRsag sumSiA LN TwdaLiuAI TNt UveS
Fe,05 lnafiAagsgning 1.5155 + 0.0002 §i1 1.5434 = 0.0002 dauanstuguamd 5 Fadulumundnnguilad
ENASNRUUALAL Fanssviirnivasluegiuainunukiy waganmnisiintilavesssneuluian (Kaewkhao

J,, 2011 :18)

1.550
1.545 -
1.540 -
1.535 -
1.530 -

Refractive Index

1.525

y =0.0286x + 1.5148
R?=0.9938

1

1.520

1.515 # ‘ ‘ .
0.0 0.2 0.4 0.6 0.8 1.0

Concentration of Fe,O; (mol%)
sUn i 5 Anssviidnmuilenarsuddnaiiulessuressinlaveadfisauiusgmanluliuuea 4

PNMTTATEvaUNn SN sganauLasluYIsnNe1IREY 200-1,100 Ululing veauwilenaisudang
Mifulosouvessinlaveadisiuiusinmanluuiuinmig g wanslugunind 6 wuifian1sgandunasgaganus
gonilu 5 929 lagazdl 3 979 1Anannsganduuaes CoO Minuaglugasmnuenadulszuin 530 590 uway

=% a o ) o 4 2 q 4 q 4 2
660 UluLUAT FUANINNITIUAEULUAUDITEAUNSIU T (F) = T H), ALF) — T,(P), T, —> T
AR (Rajyasree Ch., 2013 :1033) @udn 2 419 LAAINNIIYANTULAIYEY Fe,0, NUBEIUYIAINY1IATY
Usedned 420 wag 1,050 wiluwas Naflagnuindleynnisiiudsunuees Fe,0, infiaaug1iaay 1,050 Wiluiins
= X o &4 a:' 24+ &% a 4 2 I3 3+ =
wLiugwunsililosannmsiUdsuaniugves Fe” Jafnfiaueniaiu 420 wiluues Wiy Fe™ finnue1inau

1,050 W lULUAT

ysannsmansuasfad muideviesdulnewasUsenanendeu | 215



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

T (P T,0H)

Fe O
y BARe=Em T

2
\ 2T2 5

1.0 mol%

0.8 mol%

0.6 mol%

0.4 mol%

Absobance (a.u.)

0.2 mol%

0.0 mol%

d T v T v T T T
200 400 600 800 1000

Wavelength(nm)

sUnA 6 anasunisganiuuaeuimlsnarsuddinaiiinlessuvesislaueasisauiusigmantuyiun
FN9 9

4. #5UNaN3IY

wilgnansudaneiidislessuvessiglaveadfisauiusigmanluUiinmmie q wuauifmedieildle
a v AN S a 4 & ad a A a Y v ada o a aNa A v £ A
Wi Fe,0, unlagidiniudadudninen CoO wazvilady Fe,0; azlaumniianwueiden uaviiddenduiudle
WNUSHIUANUTNTUTBS Fe,0; THunnTu Taga1auiuILuuLasAIA1n I3 dinineoeiiog1aunasaiuanau
A A v v a ¢ o A | A
WAt Fe,0, NMTITwaUnasunisganduuaslugaueaiu 200-1,100 uiluwns ves
wifegranuifianisganduuasgegauioandu 5 929 gzl 3 933 1ARINNIRANGULEAIEY CoO NInuag
lugraaueIndulsennas 530 590 uaw 660 WIlUWAT @8N 2 39 LAINNTAANAULAIYEY Fe,05 NUBg
Tug9aueInauUsEaa) 420 kag 1,050 UNluung

5. Anfinssuuszna

fRYeveveunnAuditewisaududamanaluladuiuas Janeans uninendesivdguasigy Ak

Y 9

nsatuayuwIdeiiduegned

216 | Integration of Art and Science toward the Local Research and ASEAN Community



NSUTEYIVINTILAUIA ATIN 8 uMINedesuiguasUsy
wImeduTuiguassy | Swdauasusy | Usswelne | 31 Swien - 1 wwieu 2559

6. LANE15919949

Cetinkaya S.C. and Aral E., 2011, “Optical and thermal properties of P,O5 — Na,O — CaO - AlLO;: CoO
glasses doped with transition metals”, Journal of Alloys and Compounds, Vol. 509, pp. 4935-
4939,

Chen L., Chunlei V., Lili H. and Chen W., 2011, “Spectroscopic properties of Co’+ ions in La,05~MgO-
ALO,-SiO, glass-ceramics”, Journal of Non-Crystalline Solids, Vol. 357, pp. 3486-3489.

Kang U., Zhilin AA., Petrovsky G.T., Dymshits O.S. and Chuvaeva T.l., 1999, “Structural transformations of
nanometer sized crystals in CoO-doped b-eucryptite-based glass-ceramics”, Journal of Non-
Crystalline Solids, Vol. 258, pp. 216-222.

Krishna Kumari G., Muntaz Begum Sk., Rama Krishna Ch., Sathish D.V., Murthy P.N., Rao P.S. and Ravikumar
R.V.S.S.N,, 2012, “Physical and optical properties of Coz+, Ni** doped 20Zn0O + xLi,O + (30 - x)K20
+ 50B203 (5<x<25) glasses: Observation of mixed alkali effect”, Materials Research Bulletin, Vol.
47, pp. 2646-2654.

Ping L., Wang S., Jibiao L. and Wei Y., 2012, “Structural and optical properties of Co-doped ZnO
nanocrystallites prepared by a one-step solution route”, Journal of Luminescence, Vol. 132, pp.
220-225.

Ruangtaweep Y., Kaewkhao J., Kirdsiri K., Kedkaew C. and Limsuwan P., 2011, “Properties of CoO doped in
Glasses Prepared from Rice Hush Fly Ash in Thailand”, IOP Conference Series: Materials Science
and Engineering, Vol. 18, pp. 1-6.

SUDHAKAR R.B. and BUDDHUDU S., 2007, “Spectral analysis of Cu2+ and Mn2+ ions doped
borofluorophosphate glasses”, Bull. Mater. Sci, Vol. 30(5), pp. 481-486.

Terczyn' ska-Madej A., Cholewa-Kowalska K., 2011, “Coordination and valence state of transition metal
ions in alkali-borate glasses”, Optical Materials, Vol. 33, pp. 1984-1988.

ysannsmansuasfad muddeviesdulnewarUssmanendeu | 217





