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Abstract

The aims of this research to develop glass-based ambliconite gems. Glass was prepared from
the formula (40-x)SiO,: 20B,05: 25Na,0: 15Ca0: xHo,05; mol% where x is the concentration of Ho,O5 (0.0,

0.5, 1.0, 1.5, 2.0 and 2.5 mol%) have been synthesized by conventional melt quenching technique at

1,200 °C for 3 hours. Studied the physical properties and the optical properties of glass The results
showed that density, molar volume and refractive index tends to increase according to the increasing
concentration of Ho,O5. The absorption spectra of glass in the wavelength range of 200 to 2500 nm
showed nine absorption broadbands at 355, 415, 451, 486, 536, 641, 898, 1150 and 1946 nm, caused by
the energy level change in the ground state () to the excitation state °Gs, °G,’G)s, °G, °Fs, °Fq, °Fs, °ls,
’l, and °I; respectively. Color analysis in the CIE L*a*b* system showed that the illuminance (L*) was
independent of the amount of Ho,O5; concentration added, with the a* value ranging from -0.1455 to -
3.5214, and b* value ranging from 1.3944 to 32.0402. It was found that ¢lass doped with Ho,0O; at 0.5
mol% had L* value of 89.2480, a* value of -3.5670, and b* value of 16.4869. The color value was close

to that of real ambliconite in nature and have similar physical characteristics.
Keywords: Color glass, ambliconite, physical properties, Optical properties
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(40-x)Si0,: 20B,0,: 25Na,0: 15Ca0: xHo,0,
29 1 ummegraiiseenlenves Ho,0s TuuSunausnaiy

NaNITIATITRANBUILLLLAzUSUInSIT A
PNNTIATIERNAIANUAUILLLTD AR 19 TIRNBBN9AYDY Ho,0, NiAMtudu 0.0, 0.5, 1.0,
1.5, 2.0 uag 2.5 Sovarlaglua NUINAIANURUILL LT LUHIR LT UANUS LI NAMUTUTUIBY Ho,0; 7L
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AMLINTY Ho,0, AURUY Usuasigslua
(Sovazlnglya) (nSusiagnurAnLguRLLNT) (anunAfisuRunssalua)
0.0 2.5690 & 0.0002 24.0814
0.5 2.5826 1 0.0002 24.5692
1.0 2.6024 & 0.0001 24.9933
15 2.6340 1 0.0002 25.2962
2.0 2.6513 & 0.0001 25.7308
25 2.6833 1+ 0.0001 26.0165
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NaN15AATIIINIAINY TN (Refractive index)
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1.5, 2.0 way 2.5 Sovazlnelua lngldip3es Abbe refractometer fidunassuindunasalelaion Aifinnue
Ad 589.3 wiluwms wuiAdsErnuduwTtuRudunuSnannududuees Ho,0; Aifiuanniu fuan
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A15199 2 APBERNLUVDILAINLAL Ho,05 NIAITNTUAE9)

ANududy Ho,0, (avazinglua) autlinea
0.00 1.5123 + 0.0001
0.01 1.5175 + 0.0001
0.02 1.5236 + 0.0001
0.03 1.5294 + 0.0001
0.04 1.5361 + 0.0001
0.05 1.5416 + 0.0001

o

Weuaziann vugIuATEENa BCG gnisnisiaiunyseinaegedstiu



NSUTERAVINTIHAVYIR ASIN 15 WnTIne1desviguasugy

13 - 14 n3nfIAU 2566

1.550
1.545 -

x 1540 - y = 0.0119x + 15119 74»
3 R? = 0.999 , 1 g
21535 - . .
2 1,530
S 1525 : |
()
1,520 - I/I
1515 { 1 '
© |
1510 ‘ | | |
0.0 0.5 1.0 15 2.0 25

Concentration of Ho,0; (mol%o)

AN 3 AIAUALIMULLEZATUTUIRITLATRIMITIEN Ho,O5 NAMULTLTUSNGY

HAN3AATIEVAINTIAANGLUES (absorption spectra)
‘-ﬂ’]ﬂﬂ’]'ﬁ’?Lﬂi’]%ﬁﬂl’]ﬂ’]i@jﬂﬂauLLﬁﬂuﬁf’Nﬂ’J’mEJ’]’Jﬂgu 200 - 2500 wlwns vauiaRIeg19TLAY
sonledues Ho,0; ifAadudu 0.0, 0.5, 1.0, 1.5, 2.0 way 2.5 Sosazlnslug NWUITNAYBIAINITAANTUES
Tug29ANE71IAAY 200 - 2500 wluwas @unsautseandy 9 919 fie FreanueAaulszana 355, 415,
451, 486, 536, 641, 898, 1150 way 1946 WiluwAs MU Fefinueninaulugis 355 uiluwns Wuda
nsganduludissansilaletan uazauenaulugie 898, 1150 waz 1946 uiluwms aglurisdurusalng
ylufaildlaifd dauflaruemadulutedy 4 ind1nan Snsganduuasing thidu wdesemden wasuns
WnlavesuiiiveniiuifivdoseududiudumunudaduvesUsina Ho,0, Mifitannd Imaﬁﬂmi@mﬂﬁuﬁ
AINNE1IAA Y 355, 415, 451, 486, 536, 641, 898, 1150 waz 1946 wurluluns Winann1sgandundsauly

anuziu Cly) Wdsanuenszdu °Gs, CG,°G)s, °Gg, °Fs, °Fo, °Fs, °ls, °lg Wag *Laua1siu fan1ni 4

4.0

“
n
|

-

w
=
1

L]
n
1

Absorbance (arb.units)

2.0 5 5 2.5 mol%
1.5 - 2.0 mol%
b S ~—— _//\‘\W____,_-J«
T 1.5 mol%
I.O _ A _,_A____'__“____,....ﬂ""‘
1.0 mol%
) o Je—— FsnA
0.5 —_\\,L 0.5 mol%
——\ 0.0 mol%
0.0 T : . : - - : .
500 1000 1500 2000 2500
Wavelength (nm)

AN 4 AUNATUNTAANAUYBIUAINIAL Ho,05 TAHITHTUAN9Y

o

Weuazian vugIUATEERY BCG gmsmsiaudssimeegnadagu



MUTEPIVINITEAVYIR ATIN 15 W INedesviguasusy

13 - 14 n3nYIAU 2566
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1.0, 1.5, 2.0 uar 2.5 fovarlnelua wuimauadne (L9 litufuuSinamnundudures Ho,0, i Tag
A1 a* AeilA19gIEnINe -0.1455 fia -3.5214 dudn b* Agilrnagsyning 1.3944 fia 32.0402 Fauandlumsed 3
Tneradiidnogluun —a uaz +b Jadufitrvesunudindes uazde Fuiliuimedailddy azldnsmuans
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AN UVDY Ho,04 Color measurement
(Sowazlnelua) L* a* B*
0.00 88.9247 -0.1455 1.3944
0.50 89.2480 -3.5670 16.4869
1.00 83.4986 -4.4732 23.2523
1.50 84.0112 -4.2970 27.4773
2.00 75.5236 -3.4926 28.5586
2.50 85.7545 -3.5214 32.0402
35 -+
& 25mol% L =79.7545 YELLOW
2.0 mol% L =80.5236 30 A
¢ 15mol% L =83.0112
25 A
¢ 1.0 mol% L = 85.4986
20 A
¢ 0.5mol% L =87.2480
15 A
10 -
5 |
0.0 mol%
| GREEN | | | | L:‘89.9247 00 RED |
-6 -5 -4 -3 -2 -1 0 1
5 BLUE
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