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Vimantana Tanomgitnuruk 2013: Improvement of Compressive Strength of
Geopolymer with Soil Sediment from Water Supply System. Master of Science
(Environmental Technology and Management), Major Field: Environmental
Technology and Management, Department of Environmental Technology and
Management. Thesis Advisor: Assistant Professor Jukkrit Mahujchariyawong, Ph.D.

82 pages.

This research is the waste utilization of coal fly ash from lignite and soil sediment from
water supply system in power plant for producing geopolymer. Fly ash and alkaline solution were
mixed at ratio of 1:0.45 (w/w) which solution content was sodium silicate and sodium hydroxide
solution concentration 10 M at ratio of 1:1 (w/w). The result showed compressive strength of
geopolymer treated at 65°C was higher compressive strength and faster forming than the one
treated at room temperature. The different contents of geopolymer samples were treated at 65°C for
48 hours and compressive strength were tested at the sample ages 3, 7, 14 and 28 days,
compressive strength of geopolymer (fly ash and alkaline solution) and geopolymer with sand were
336 and 442 ksc. Alkaline solution ratio were tested at 1:0.45 1:0.7 and 1:1 and the result showed
compressive strength decreased when alkaline solution ratio increased. Geopolymer with sediment
weight at ratio 10, 20, 30 and 40 % of fly ash, showed compressive strength 312, 375, 445 and 471
ksc respectively, while geopolymer with sand and sediment which replaced sand at ratio 10, 20 and
30 % by weight were 485, 549 and 573 ksc, respectively. Mixing sediment in geopolymer
enhanced compressive strength, but mixing sand and sediment showed higher effect. However,
mixing limitation was related to water absorption property of sediment. Feasibility Study of
geopolymer utilization was interlock-block making. Geopolymer blocks were tested at sample ages
14 and 28 days to compare with cement mixing interlock-block, and compressive strength of
geopolymer interlock-block was higher. The result of mixing sediment, sand and sediment showed
compressive strength at the block age 28 days were 35 and 43 ksc. This research showed the
potential of sediment from water supply system for utilization as mixing material in geopolymer

and for product development.

Student’s signature Thesis Advisor’s signature
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AMUNNAENDU (Drying yard)
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a
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a ] [ a 4 [ o aan 1 aa
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a d I o a aa . ey
oTndwesiluarssininegi TuGaina (aluminosilicate)  TATIA519

dauilszneunuuanyazedygIu (amorphous) LAZA1SNIHAN (semicrystalline) 1un13v13 To
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a 4 aa X 1 o aaa < @ 4
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a 1
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[

aan a 1 I g}/ 4
Ufnsent TeTnamesuiseenilu 2 Tuaou il (Davidovits, 1999)
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g I 1 A a { 1 { { A Isa
iWeadu Wuniiestamumasudumadiuved sit uaz A ina lnossauauuy 4
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Y
pyunveenFau Taswiiamaitiazinanisnszaealedluanyuzves Indwesiirouus
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2 o [l [ 1 1 I [l { X 3 [ a
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NaeumasuMumamy @ee oy wazanue laun Tnd lyezian (polysialate, PS) Tnd
Twezianlsaon Ta (polysialate siloxo, PSS) Tnalwezianlalsasn o (polysialate disiloxo,
o v W A o |Aaaa 1o 9 ~ A o E
PSDS) awday aan i 3 Tasmsilfnsergn i ld luanalimsdonvenuuniu
= . A dg! P [l A aan a ds! A A
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Poly(sialate) Ou E-L--G-'-.E -0
siAl=1  (-Si-O-Al-0-) Si, 4 ),/ AO,
Q. 0 Q
Poly(sialate-siloxo) Oa _'éi.-o.._‘l O é,.-c-
sial2  (-Si-O-A-O-S-0-) T Y
Poly(sialate-disiloxo] O Dl,,oﬂ? _,G__? ;r-..? 20
Sial<3  (-Si-0-Al-O-Si-0-8i-0-) f ' g'] j" ;

d' 9 d' @ = a 4
MNA 3 1T MU NUTLUD9D 19 InaeT

131 Davidovits (1999)
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(OH)

) I |{_}
n(OH); -8i-O-Al-0-Si-(OH); M X0 (Na,K)™ ~(-8i-0-A1-0-Si-0-) + nH;0
Yy AN 2
O 0 O Q)
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= —
g 200 Bl ———
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< 100
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0 5 10 15 20 25 30

Leaching time (min)

3 v v ' Y
ﬂTWﬁ 4 ﬂ’?ﬂllﬁiJWlJ‘ﬁ‘i%ﬁ’JNﬂ’JUJL“IBIINEISJJuﬂJEN Si4+ NUISYSINTINITFEASA1IUDN

Tmdoulanson lag

31 Rattanasak and Chindaprasirt (2009)
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140 | : |
| | |
- 120 /i ™~ —8—10MNaOH |
= / —&— 15M NaOH
= / ——5M NaOH
= 100 fommhee
= N
- |'I ,.I. \\
""".-:: S {:' IIII| III,"I ",
g 60 N
E |III -'III \'lku__ \
= A — |
0
0 5 10 15 20 25 30

Leaching time (min)

3 v o 1 Y
ﬂTWﬁ 5 mmﬁuwmszmnmmvﬁ’mﬁ’umm Al3+ NUISYSLIATNITHEASD1YUBN

Tmdoulanson laye

31 Rattanasak and Chindaprasirt (2009)
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