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Abstract

This research investigates the influence of manganese ions on the physical and optical properties
of glass synthesized from sugarcane leaf ash (SLA) obtained from biomass power plants. The SLA was
utilized as the primary raw material to replace pure chemicals, specifically silica and calcium oxide.
Chemical composition analysis via the EDXRF technique revealed that SLA contains SiO, and CaO as
major constituents at 66.77% and 17.26% by weight, respectively. Glass samples were prepared using
the melt-quenching method at 1,200°C, followed by an annealing process at 500°C. Experimental results
indicated that increasing the concentration of manganese dioxide (MnO,) from 0.0 to 0.5 mol% led to a
decrease in glass density from 2.8756 to 2.8501 g/cm?, while the molar volume increased from 22.2437
to 22.4892 cm?/mol. This phenomenon reflects the expansion of the glass network due to the formation
of non-bridging oxygen (NBO). Regarding optical properties, the refractive index showed a declining trend
from 1.5703 to 1.5651, consistent with the density variations according to the Lorentz-Lorenz theory.
The optical absorption spectra exhibited broad absorption bands centered around 500 nm, resulting
from the 5Eg - 5ng electronic transition of Mn®>* ions. This led to a significant physical color
transformation from the brownish-yellow observed in the control group to an intensified brownish-yellow
hue. These findings align with the CIE L*a*b* color analysis, which showed a decrease in brightness (L*)
and an increase in the b* value (yellowness) as the dopant concentration increased. In conclusion,
sugarcane leaf ash demonstrates high potential as a sustainable alternative material for developing

functional glass with unique optical properties and environmental benefits.
Keywords: Glass, Physical Properties, Optical Properties, Sugarcane Leaf Ash, Manganese Oxide
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3.1 NaNTIFIATIRAMURUILLY USunsidelua wazauiivinm

MnMsiesaLtimanenmusstinntidludesideseussniialneonlas (MnO,) lugasnany
Wududesaz 0.0 89 0.5 Taeslua wuirAanumuwduivnlduanased1aseiiieanin 2.8756 + 0.0002 f
2.8501 + 0.0004 n3usognuIAiisuRims TearunatuaUimnndsluafifingeduan 22,2437 f 22,4892
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Tup19ft 2 Saduirmensuasuslasiisrtuannumuiuauseazdoalunised 2 ‘Uﬁﬂgmsajﬁ
annsnedueldiie nqufanuduiusues Lorentz-Lorenz fesyyindudinimuesTanuusiunssiuaiy
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MnO, lunmil 3

AINI 2 AIAUALIMLY ATUTHIRSIESTIE wazAAYTEMTEIUATIRL MO, N1A2LLTNTUS9Y

ANULNTUVDI MO, AUALIRUY Usunaalua o oau
(Sovazlnglua) (nSusiegnuiAnigufns) | (@nuianisuRunseelua) s
0.00 2.8756 + 0.0002 22.2437 1.5703 + 0.0000
0.01 2.8705 + 0.0003 22.2920 1.5697 + 0.0002
0.02 2.8653 + 0.0003 22.3424 1.5691 + 0.0002
0.03 2.8595 + 0.0003 22.3968 1.5673 + 0.0001
0.04 2.8550 + 0.0003 22.4419 1.5664 + 0.0001
0.05 2.8501 + 0.0004 22.4892 1.5651 + 0.0001
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3.3 NANT5IASILIE LUSTUU CIE L*a*b*
a 5 wa CY & Y £ 1 v dy v 2
NMTBATIaNTRirumansiunsinAdvaswiatiludsumusyuuNInsgIuaIng CIE La*b*
nunsiAsuwUadiuslnenssivUSinausnialaeanlen (MnO,) Aviiudu TneAinauaang (L¥) Suwuilds
anAtaY19RaIeIRN 82.4684 g 60.4741 UaFinumilanuiiuiasuaziinailosninnsiiauduvesnnuidudy
losousdiganiuuas lurasiian a* (wnudder-ung) danduausinuain -4.4580 10w -5.6771 uanafedvizna
yoslmudiderinutaiudnies wazNddgfignfenn b* (Wnuduidu-nies) danduviniiuduegieiig
nselanan 12.6090 lUauds 22.2441 sauanslumisnad 3 feazvioulmdiuinuiiniswiswandluniadnud
& K oA v v X Y| & a ) oA Y a v k3 P '
whss-thmaniduduiumudadiunisde mgenduainesuuatludidiiuazidulduniu uasfideswu
= A ' a ' a A a ' v a 3 a Y o v v
panunIunieissdisnnugndulugudiviiouasduns dawaliidn b* iugWuuazdvesuiidauduty

ganadestunginssunsganduuaiiusngluanaiuegradusyuu duandlunnd 5

a ] Y o a = Y v
AT 3 ANFVDILNINEN MnO, NAMUYUVURNE)

AMULNTUVDS MNnO, Color measurement
(Govazlaelua) L* a* b*
0.0 82.4684 -4.4580 12.6090
0.1 77.4108 -4.6221 14.5909
0.2 76.2620 -4.9374 16.8682
0.3 75.7509 -5.1908 18.0073
0.4 68.0231 -5.3578 20.4369
0.5 60.4741 -5.6771 22.2441
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