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Orawin Numnim 2014: Development of Compressive Strength of Geopolymer from
Bottom Ash Using Mixed Aggregate. 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. 86 pages.

This research focused on the development of geopolymer using bottom ash from lignite
power plant as the main material instead of fly ash. Sediment from water supply system in power
plant was mixed to improve the compressive strength of concrete element. The study on ratio of
bottom ash and alkaline solution (sodium silicate and 10 M sodium hydroxide at ratio of 1:1
(W/W) showed ratio 1:0.7 (W/W) gave the highest compressive strength at 38.40 Kgf/cmz.
However in the case of mixing aggregate, the proper ratio of geopolymer with sediment is 1:1
(W/W). The result also showed geopolymer which treated at 65°C for 48 hours was higher
compressive strength and faster forming than the one treated at room temperature. The
compressive strength test of geopolymer mixing the different kinds of aggregate, different ratio
and different curing time (7, 14 and 28 days) showed that geopolymer with sand at ratio 1:1.35
was decreased to 11.62 Kgf/cmz, geopolymer with sediment at ratio 10, 20, 30 and 40% of bottom
ash weight was 26.08, 67.78, 106.07 and 104 Kgf/cmz, respectively. Geopolymer with sand and
sediment (ratio 1:1.35) which replaced sand at ratio 10, 20 and 30% of sand, were 45.25, 87.43,
and 97.77 Kgf/cmz, respectively. Therefore, kind and quantity of aggregate were the important
factor concerning to select for concrete element application, and alkaline solution could be limited

factor and affect to mixing aggregate for the compressive strength property of geopolymer.
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5. MAITULIIOA (compressive strength)
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T™W
Unit
Parameters Method 04556 Standard
(Dry Basis)
Sludge
Arsenic mg / Kg as As Hydride Generation,AAS 3.64 <500
Barlum mg / Kg as Ba Direct Aspiration,AAS 142 <10000
Berylium mg / Kg as Be Direct Aspiration,AAS <2.00 <75
Cadmium mg / Kg as Cd Direct Aspiration,AAS 5.47 <100
Chromium
(Hexavalent) mg / Kg as Cr’ Colorimetric <1.00 =500
Chromium
(Trivalent) mg /Kg as Cr™  Colorimetric,AAS 18.40 <2500
Copper mg / Kg as Cu Direct Aspiration,AAS 41.13 <2500
Cobalt mg / Kg as Co Direct Aspiration,AAS 23.21 <8000
Lead mg / Kg as Pb Direct Aspiration,AAS 60.29 <1000
Mercury mg / Kg as Hg Cold vaporTechnique,AAS  <0.05 <20
Molybdenum mg/KgasMo  Cold vaporTechnique,AAS  <30.00 <3500
Nikel mg / Kg as Ni Direct Aspiration,AAS 42.74 <2000
Selenium mg / Kg as Se Hydride Generation,AAS 0.06 <100
Silver mg/ Kgas Ag Direct Aspiration,AAS 4.43 <500
Thallium mg / Kg as Tl Direct Aspiration,AAS <10.00 <700
Vanadium mg/KgasV Direct Aspiration,AAS <100 <2400
Antomony mg / Kg as Sb Hydride Generation,AAS <10.00 <500
Zinc mg / Kgas Zn Direct Aspiration,AAS 1662 <5000




4 0o w w [ a I'd 4 [ 1 @ 1 [
MIMUINA 2 HaMaITVLTI0A3 To Indwes NHauda a1 mindeaTazalsa1d 0.6

Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 37 35 26
2 30 31 29
3 29 28 30
Average 32 31.33 28.33

4 o @w w [ a P [ [l 9 o 1 ]
MSNUINT 3 HAMIAITULTIDAD 10 INADTNHANDATIAIUDININAA1Taza18A1d 0.7

Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 42 41 41.2
2 42 34 36
3 40.2 45 38
Average 41.4 40 38.4

4 o v w v a oA @ 1 v 1
ﬂ1§1\‘m1—!’3ﬂﬁ4 WﬁﬂWﬁQSULLiQﬂﬂ%T@TWﬁLM@iﬁNﬁi]f)@'lSTﬁ’Juligﬁﬁuﬂ@I@ﬁﬁﬁgﬁﬁlﬂN 0.8

Days Compressive strength (Kgf/cmz)

No. 7 14 28
1 21 27 30.2
2 22 29 27
3 25 25 26

Average 22.67 27 27.73
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&1

Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 18 18 242
2 15 234 28
3 16 25 27
Average 16.33 22.13 26.4
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Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 42 41 41.2
2 42 34 36
3 40.2 45 38
Average 41.4 40 38.4
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Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 11.8 30 33
2 9 25 29
3 25 26.6 30

Average 15.27 27.2 30.67
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82

Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 9.45 12.58 9.63
2 10.52 9.02 12.79
3 10.59 12.09 12.43
Average 10.19 11.23 11.62

H 0o w w [ a J 4 [ %;/ [
MS1INUINN 9 HAMIAITULTIDAD 19 TN INNAUNTI® 200 ATY L1AZN 50 AT

Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 7.11 6.33 5.04
2 8.80 5.48 9.07
3 5.43 6.35 5.76
Average 7.11 6.05 6.62

14

] ] Y
MSIWUINN 10 HafaITULTIoOND 1o TNawesSANALNTI8 275 ATY LAzl 100 NFY

Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 1.906 2414 2.236
2 2.081 2.548 1.829
3 1.800 2.404 1.238
Average 1.929 2.453 1.768
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Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 18.21 24.53 23.22
2 12.22 19.01 27.07
3 24.23 22.88 27.96
Average 18.22 22.14 26.08
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Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 57.5 70.4 58.10
2 60.3 70.2 46.65
3 69.8 59.7 101.6
Average 62.54 66.76 68.78
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Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 60.5 95 109.80
2 41.9 95.6 93
3 58.4 104.9 115.4
Average 53.60 98.50 106.07
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Compressive strength (Kgf/cmz)

Days
No. 7 14 28
1 105.4 110.9 101.4
2 104.1 121.2 122.9
3 99.5 182.3 87.7
Average 103 138.13 104

Y 0o v w v a 4 a 1 @
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UDINTY
Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 33.77 27.78 38.34
2 31.82 36.26 53.66
3 36.47 43.24 43.75
Average 34.02 35.76 45.25
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VBINTY
Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 58.2 64.4 72
2 544 61.7 86.4
3 64.9 58.3 103.9
Average 59.17 61.47 87.43
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Days Compressive strength (Kgf/cmz)
No. 7 14 28
1 55.9 85.9 132.6
2 78.6 92.6 81
3 70.2 86 79.7
Average 68.25 88.16 97.78
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