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Abstract
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This research investigates the possibility of using fly ash (FA) and polyvinyl
alcohol (PVA) geopolymer to improve strength of soft clay for using as construction
materials. The influential factors include mixing ingredient (FA content, water content,
liquid alkaline activation content, Na,SiO3;/NaOH ratio, concentration of NaOH, PVA
content, concentration of PVA) and curing time. The microstructural analyses of soft clay
stabilized with FA and PVA geopolymer is undertaken using Scanning Electron
Microscopy (SEM) to understand the role of influential factors controlling the strength
development. The leaching test was undertaken on the soft clay stabilized with FA and
PVA geopolymer in order to understand the environmental effects of using the soft clay
stabilized with FA and PVA geopolymer in construction materials needs to be
ascertained. Moreover, the carbon footprints of soft clay stabilized with FA and PVA
geopolymer are calculated and compared with soft clay stabilized with cement. The 7-
day UCS of SC-FA geopolymer increases with increasing FA and L/FA content, due to
higher geopolymerization products. However, the excessive water content (more than
LL) causes a diluted NaOH concentration (less dissolved Si and Al from FA) and a large
pore space. The Na,SiO;/NaOH ratios were found to have a small effect on 7-day
strength. The maximum UCS was found to be 1,990 kPa at LL and Na,SiO;/NaOH = 1
and 90 days of curing. The optimum ingredient considering workability and cost of SC-
FA geopolymer was found to be at 1.5LL, Na,SiO3/NaOH = 1, FA = 30% and L/FA =
0.6, which gave the 28-day compressive strength of 682 kPa and meets the minimum
UCS requirement of Departmant of Highways Thailand (> 5 00 kPa) for soil cement
column. The highest 7-day compressive strength was found at PVA content of 15%,
where the maximum compressive strengths are 600 kPa for PVA concentrations of 2 %.

According to benchmark mandated by the U.S. Environmental Protection Agency (EPA)



for storm-water sampling, these results indicate that the SC-HFA-PVA geopolymer
sample are within allowable limits. The emission CO2-e of HFA-PVA geopolymer (FA,
Na2SiO3, NaOH and PVA) is 221 kg CO2-e/ton compared with the emission CO2-e of
cement of 246 kg CO2-e/ton. The emission CO2-e of cement is higher than that of
HFA-PVA geopolymer which is about 10.16%. The strength and microstructure
development in soft clay stabilized with agricultural ash and polyvinyl alcohol (PVA)

geopolymer should be further studied.
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