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Abstract

This research examines how glass waste from glass-blowing factories can be used in
creative works. There are three objectives: 1. Study the methods of reusing glass waste in
creative works. 2. Study the properties of glass waste and their appropriate usage. 3. Study
methods in glass art to be used in education and commercial development. The research
process involves surveying the factories and collecting samples. The thermal expansion
coefficient and chemical composition are examined. Samples are tested to determine
the appropriate temperature for creating works of art in the kiln-formed g¢lass process.
The results showed that glass from Thai factories had lower average silica content and higher
sodium oxide content than general soda-lime glass. Glass from different factories has different
chemical compositions. Therefore, they have different coefficients of thermal expansion,
which is a limitation for reusing in the kiln-formed glass technique. Material preparation
involves grinding, stretching a cullet into strips, and fusing glass into sheets, which are
needed before creating forms of art. Different colored glass, which has been verified to
have similar properties, can be fused together using various techniques. Colored glass fused
in overlapping or layering can create a unique pattern or rhythm of color. Glass billets are
recommended for casting. The transparency of glass changes the feeling of being heavy and
dense in sculpture. Frit, or finely ground glass powder, can be used in the pate de verre

technique. It creates a crystal texture and flowing colors as a distinctive feature.
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avAUsEnaunINAdvyanI SU 1-4

FroE1una
asAUsznaumaAdl
(sovaslneimiin) sutl su2 su3 su4
(Clear glass) (White) (Green) (Clear glass)

Na20 24.36% 17.92% 22.67% 17.95%
MgO 0.12% 0.10% 0.09% 0.10%
Al203 1.97% 7.01% 1.85% 1.88%
SiO2 65.59% 61.99% 67.33% 69.74%
SO3 0.06% 0.03% 0.03% 0.13%
cl 0.38% 0.05% 0.06% 0.07%
K20 0.55% 4.34% 0.48% 0.42%
Cao 5.79% 0.59% 6.08% 7.90%

TiO2 0.06% 0.05% 0.04% -

Cr203 - - 0.11% ]
Fe203 0.06% 0.06% 0.09% 0.05%
ZnO 0.51% 1.79% 0.52% 1.03%
NiO - - - 0.04%

As203 0.45% 0.36% 0.64% -
Zr02 0.04% 0.04% 0.03% 0.02%
Sb203 0.07% - - 0.17%
BaO - - - 0.51%

F - 5.67% - -
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A0819uA2 AduUszANSN1svEIERLlaINAUToU U9
gaumgil 50-300 °C (x 10-6 °C-1)

SU 1 (Clear glass) 11.03 x 10-6
SU 2 (White) 12.56 x 10-6
SU 3 (Green) 11.09 x 10-6
SU 4 (Clear glass) 10.21 x 10-6

é’haéwLLfﬂufrqmaaaﬁéﬂﬁmu‘iwmmam%w%msmwaau Tasnannlssnusnunanisly
UseelneBananuma wonduinesnun 18 & lusiauna SU 5-22 nan1sinsizvesauseney
maediuazendulsyanimsveneiaiiesainausou (M5 3) wuan §eenaun Black SU 10
fian1svenesa COE 1 12.59 x 10-6 %qqqmﬂaéwL@iu%’mﬁLﬁaLﬁeuﬁULLfﬁuﬁﬁu Fefimaduly
Tauesiiaviunlveunauvaoufudsy arufegnuniiian COE qﬁaqaqmswdw 11.01 x
10-6 - 11.67 x 10-6 laun unlunquauns uaswa uazau SU 8 SU 9 waz SU 15 wnilunquil
flaudsznouaiiilnadosiu Tnswannzaunayves@sreanlen (ZnO) fiUsuamnnifiulanude
Seeunauivdsulyle

umBnnqunisiifismlnaiestu lawn nquduas SU 19 wae SU 20 Tnefitani (Si02)
namaguNTigadssenay 73.18 wariluAvuoonlen (Na20) ludnaiuvesiignil 11.03-11.53
uarauNaNTeskAalNoanlen (Ca0) fAfluseifiss 0.91-1 % WANIATIVABUSINVBIUNIADS
fhoen9il aemmansfiua1 COE Bsfiain 9.06 x 10-6 LLazqmu{]ﬁﬁLLrﬁyaaaﬁaa&mﬁSwaamw
a9MIpensBU (ensnafl 3 waw 4) mansAnw it lmiun umaesesaliimuudeiigauasay
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An5197 3
29AUsENaUNIUATYDIMNIF SU 5-22

« ™ . v
24A fNIDYIILNT
Usenau

;"J““‘ﬁ SU | SU | SU | SU | SU|SU | SU|SU|SUu | SUu|Su | Su|sSsu | su |6 Su|su, su/|su
IDYAY
5 6 7 8 9 |10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22

Tagtiwuiin)

Na20 16.99 | 17.44 | 18.14 | 18.56 | 19.36 | 23.39 | 18.78 | 12.76 | 23.35 | 1858 | 17.59 | 18.47 | 17.87 | 17.94 | 11.03 | 11.53 | 17.13 | 16.47

MgO 132 | 097 | 1.00 | 0.11 - 0.12 - 2.36 - - 0.09 - 1.00 | 1.01 - - 129 | 2.30

Al203 177 | 096 | 122 | 3.03 | 252 | 056 | 6.06 | 268 | 027 | 426 | 1.61 | 326 | 092 | 1.18 | 212 | 239 | 249 | 1.35

Sio2 6833 | 72.61 | 7136 | 66.11 | 64.91 | 67.79 | 70.72 | 61.89 | 71.15 | 69.29 | 66.97 | 69.06 | 72.31 | 71.55 | 73.18 | 73.18 | 74.31 | 69.85
503 005 | 003 | 005 | 012 | 022 | - | 032|038 | 009 | 011 | 023 | 013 | 003 | 007 | - - | 010 | 006
cl 012 | 007 | 007 | 0.08 | 008 | 065 | 029 | 0.74 | 007 | 0.19 | 008 | 0.08 | 0.06 | 0.06 | 0.06 | 0.05 | 0.10 | 0.08
K20 141 | 027 | 043 | 561 | 579 | 289 | 1.02 | 269 | 002 | 364 | 6.13 | 3.41 | 024 | 044 | 1031 | 9.69 | 0.18 | 0.39
Cao 417 | 704 | 618 | 255 | 266 | 444 | 118 | 675 | 494 | 230 | 1.70 | 219 | 695 | 6.19 | 1.00 | 091 | 322 | 7.01
Tio2 004 | 004 [ 004 | - | 003 | 003 | 005 | 410 | 004 | 005 | 005 | 005 | 0.03 | 004 | 0.04 | 004 | 0.04 | 0.05
MnO 168 | 025 | - - - - - - - - - - o2 | - |02 017 | -

Fe203 2.58 | 0.04 | 0.08 | 0.06 | 0.07 | 0.09 | 0.05 | 032 | 0.07 | 0.05 | 0.06 | 0.06 | 0.05 | 0.09 | 0.05 | 0.03 | 0.06 | 0.05

ZnO 0.07 - - 342 | 3.79 - 0.02 | 1.86 - 133 | 515 | 291 - - 178 | 1.84 - 0.04
Se02 0.03 - - 0.04 | 0.04 | 0.04 - - - 0.02 | 0.08 - - - - - -
Sro 0.02 - - - - - 0.02 | 0.10 - - - - - - - - - 0.03
ZrO2 0.02 - - - - - 0.03 - - 0.03 | 0.04 | 0.03 - - 0.02 | 0.02 | 0.02 | 0.02
Sb203 | 019 | 0.22 - 0.19 | 0.17 - 0.18 - - 0.12 | 022 | 020 | 0.21 - - - -
BaO 1.22 - 0.06 - - - 121 | 311 - - - 0.09 - 0.06 - - - 1.60
Cr203 - 0.06 | 0.02 - - - - - - - - - 0.07 | 0.03 - - 0.24 | 0.28
CuoO - - 0.32 - - - - 0.14 - - - - - 0.32 - - 044 | 013
As203 - - 0.29 - - - - - - - - - - 029 | 012 | 0.11 | 038 | 029
PbO - - 0.74 - - - - - - - - - - 0.73 - - -
cdo - - - 0.12 | 032 - 0.07 - - 0.03 - - - - - - -
Se02 - - - - 0.04 - - - - - - 0.03 - - - - -

VL), mmaawﬁmLLazﬂ%mmawﬂuﬁaaéwﬁ%ammﬁﬂ Wavelength-dispersive XRF spectrometry technique,
S8 Tiger, Bruker AXS,; Wan1TAlATIEMaIN Aslenig dyne nauiandeadezuazmaluladindeuin nesiagimnssy
ﬂiﬁwmmam%ﬁms; $18M5UNIEF9E1e: Raw Sienna (SU 5), Cobalt Blue (SU 6), Ultramarine Blue (SU 7), Red
Rose (SU 8), Dark Crimson (SU 9), Black (SU 10), White (SU 11), Naples Yellow (SU 12), Light Yellow Ochre (SU 13),
Cadmium Yellow (SU 14), Scarlet red (SU15), Topaz (SU 16), Cerulean Blue (SU 17), Passion Blue (SU 18), Purple
(SU 19), Light Purple (SU 20), Emerald Green (SU 21), Sap Green (SU 22)
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fns1ed 4
KANTIATIVINAIGUUSEANGNI1TVENEF A TDI919AIIUTOUYDIMUAIT SU 5-22

PR COE Tg Tm

50-300 °C (x 10-6 °C-1) (@) (@)

SU 5 (Raw Sienna) 9.56 x 10-6 513.2 579.9
SU 6 (Cobalt Blue) 9.30 x 10-6 529.1 580.5
SU 7 (Ultramarine Blue) 9.02 x 10-6 536.2 597.7
SU 8 (Red Rose) 11.11 x 10-6 495.0 5559
SU 9 (Dark Crimson) 11.01 x 10-6 487.5 564.5
SU 10 (Black) 12.59 x 10-6 482.9 544.8
SU 11 (White) 9.19 x 10-6 511.3 571.3
SU 12 (Naples Yellow) 9.37 x 10-6 525.5 592.0
SU 13 (Light Yellow Ochre) 11.18 x 10-6 495.5 553.5
SU 14 (Cadmium Yellow) 9.70 x 10-6 5134 574.5
SU 15 (Scarlet red) 11.67 x 10-6 506.6 565.5
SU 16 (Topaz) 9.52 x 10-6 522.1 592.2
SU 17 (Cerulean Blue) 9.07 x 10-6 535.7 597.2
SU 18 (Passion Blue) 9.2x 10-6 531.0 592.9
SU 19 (Purple) 8.98 x 10-6 544.1 612.3
SU 20 (Light Purple) 9.06 x 10-6 548.5 615.3
SU 21 (Emerald Green) 8.21 x 10-6 536.1 586.0
SU 22 (Sap Green) 9.17 x 10-6 513.9 581.2

y7evg. COE: mMduUseansnisveneiiilosannanusey, Te: gaumginisilfguaniugyeund, Tm: gumaiin
WNSUNABY MFIVINAEUUSEANTNSVEIEFIVRILNINLLATRAaNTWas dilatometric method NETZSCH
DIL 402 PC; Nam1s3As1EnaIn As.ensy 4ye nauiandansevuazimaluladindeuil nesiagimnssy

ASUANYIANENTUIANS
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