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Abstract

The purpose of this experiment was to study the effect of heat treatment temperature of sugarcane
leaves on chemical composition for use in glass preparation. Sugarcane leaf samples were collected from
agricultural areas in Nakhon Pathom Province. Then, sugarcane leaf ashes were prepared by heating them
at various temperatures (400, 600, 800, 1000 °C) and then analyzed for their chemical composition. It was
found that the main chemical component of sugarcane leaves is silica (SiO,), which has an amount of 68.87
wt%. Additionally, contaminants known to influence color formation in glass, such as MnO, Fe,O3 and CuO,
were detected. When baked at an increased temperature, it did not significantly affect the amount of silica
(SiOy). Following this, a glass formula was developed using sugarcane leaf ash instead of SiO; at the following
mole ratios: 55S5i0, : 13B,03 : 20NaO : 6.3Ca0 : 4.5Ba0 : 1ALOs : 0.25b,03 mol%. The glass was then

melted continuously at a temperature of 1200 °C for 6 hours, followed by anneal at 500 °C for 3 hours.
The cooled glass was then polished to dimensions of 1.0 x 1.5 x 0.3 cm’ for property analysis, including
density, refractive index, absorbance, color, and hardness. It was found that the glass samples obtained at
all temperatures were clear. It has a light-yellow color. The color of the glass samples is not significantly
dependent on the higher heating temperature. The hardness of the glass sample is approximately 5.5 on
the Mohs scale, which is comparable to the hardness of apatite. It was also found that the temperature
used in heating sugarcane leaf ash had no effect on the hardness of the glass. Density value and the
refractive index tends to increase as the heating temperature increases. Analysis of the absorbance value
in the wavelength range of 200 - 1100 nm found that the peak of the absorbance value in the wavelength
range of 200 - 1100 nm occurs at a wavelength of approximately 1,048 nm, which is caused by the change

of energy lever from *E(D) to *T4(D) of Fe”* ions.

Keywords: Sugarcane leaves, Chemical composition, Heat treatment temperature, physical properties,
Optical properties
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M13199 1 aeRUsEnauMaaiivestitvinmseulagamgiligadu (400, 600, 800, 1000 BaFLEALTEE)

CefUsEnauTA] guuQiin1Tau (asAnwaLgys)

lsiau 400 600 800 1,000

SiO2 68.87 69.15 69.70 68.65 69.00
P20s 2.15 2.08 1.91 2.20 2.69
MgO 2.00 2.60 2.40 2.70 2.50
503 2.64 2.95 3.13 3.54 1.08
K20 4.65 4.63 4.40 3.20 3.72
Cao 18.98 17.95 17.88 18.78 20.06
TiO; 0.07 0.06 0.06 0.11 0.09
MnO 0.08 0.08 0.08 0.09 0.10
Fe20s 0.54 0.48 0.44 0.70 0.73
CuO 0.02 0.02 0.02 0.03 0.04

37U 100.00 100.00 100.00 100.00 100.00

%630, : 13BO;: ANO: 63C0: 458:0: 14,0, : 0290,

Fawv A0°C d0°C 8g0°C
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Y

anin1sau AURULLUY o
Y v . . - AU IANLA
(29ALYALYEE) (NFUABYNUIANLYURLUAT)
Raw 2.5743 £ 0.0009 1.5477 £ 0.0001
400 2.6173 £ 0.0033 1.5487 % 0.0001
600 2.6161 £ 0.0015 1.5497 % 0.0001
800 2.6249 £ 0.0020 1.5509 & 0.0001
1,000 2.6393 £ 0.0012 1.5509 & 0.0001
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NAN1TAATIENAINIIAANAULAS (absorption spectra)
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NAN5ATILIEUIEUY CIE L*a*b*

nnieneidlussuy CE Lra*b* vasufasogneiinionlasldtidludesdahmseuiigumafisng q
wuheauai (L) litutugamgdiflilunseviidludesfifistu Tneen a* asdidregsewing -0.45 & -1.27
drue b* aeiiAnegsening 2,01 fa 2.88 fuandlunsait 3 Tnemadiidnegluunu -a ua +b Judufitavesuny
Avdes wazden Fuiliuiiedidmdesou q aldnswuanadaning 4

a

= A Py I ) vl v I ) ::4'
M99 3 ﬂqﬁGUENLLﬂ’JC‘]'JE]EJPNV]Wﬁﬂlﬁ,@EJELGUGULﬂ']lUE]E]EJQJQV]']ﬂ']iE]UV]Qmﬂﬂumq\‘1 ‘)

Y

auuniin1sau Color measurement

(@9AALYYH) L* a* b*
Raw 91.32 -1.27 2.88
400 91.78 -1.02 2.54
600 92.14 -1.08 2.31
800 92.21 -0.78 2.16
1,000 91.89 -0.45 2.01
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