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SURACHET BOONGRASAN : THE STRENGTH DEVELOPMENT IN
LIGHTWEIGHT-SLUDGE GEOPOLYMER. ADVISOR : PROF. SUKSUN
HORPIBULSUK, Ph.D., P.E.

The sludge-fly ash geopolymer is classified as one of the green materials which
needs not use cement as cementing material. Sludge and fly ash (FA) are both waste
products from water treatment plants and Mae Moh power plants, respectively. A
liquid alkaline activator, L is a mixture of sodium silicate solution (Na,SiO;) and
sodium hydroxide solution (NaOH). This research investigates the compressive
strength behavior of sludge-fly ash geopolymer. The influential factors in this study
are the fly ash replacement, liquid alkaline activator content, Na,SiO;:NaOH ratio,
foaming agent, heat temperature and heat duration. Test results show that the
Na,SiO3:NaOH ratio of 80:20 gives the maximum compressive strength, which is
approximately 20, 10 and 12.5 MPa for the heat temperatures of 65, 75 and 85°C,
respectively. The influence of heat temperature conditions on strength development is
divided into two groups: the optimum heat temperature of 65°C and higher than 65°C.
The heat temperature higher than 65°C may cause the immediate decrease of liquid in

the sample and induce structural creaks on the sample.
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ACI = American Concrete Institute

ASTM = American Society for Testing Material
FA = Fly ash

LL = Iasinamad (Liquid Limit)

LOI = Loss on Ignition

Na,Si0, =  IyPeudamna

NaOH =  Iwdouleasonlud

PL = Yadiawa1adn (Plastic Limit)

SEM = Scanning Electron Microscope
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Chemical composition (%) Sludge Fly ash
SiO, 41.03 49.32
ALO, 14.57 12.96
Fe,O, 18.60 15.64
Ca0O 0.39 5.79
MgO 17.13 2.94
SO, 0.59 7.29
Na,O N.D. 2.83
K,0 6.85 2.83

LOI 0.84 7.29
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L/FA ratio at liquid limit state
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Heat temperature = 65 °C
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