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GEOPOLYMER/SLUDGE/FLY ASH

Sludge-Fly Ash Geopolymer, which is a mixture of sludge, fly ash (FA) and
liquid alkaline activator, is green construction material. Sludge was obtained from the
Bang Khen water treatment plant of the Metropolitan Water Work Authority of
Thailand (MWA). FA was obtained from the Mae Moh power plants of the Electricity
Generating Authority of Thailand (EGAT). A liquid alkaline activator, L is a mixture
of sodium silicate solution (Na,SiO3) and sodium hydroxide solution (NaOH). This
research studies influences of wetting-drying (w-d) cycles on compressive strength of
sludge-fly ash geopolymer, which is an important parameter for service life design.
The Na,SiO3z/NaOH ratio used was 50:50, 70:30, 80:20, 90:10 and 100:0. Heat
temperatures were 65, 75, 85 and 95°C and heat durations were 24, 48, 72, 96 and 120
hours. The samples w-d cycle test were prepared according to the American Standard
for Testing and Materials (ASTM D 559 — 03). Number of cycles were 1, 3, 6, 9 and
12 cycles. Results show that the optimal Na,SiO3/NaOH, providing the highest
strength, is found at 90:10 in which the strength is greater than 2.5 MPa (allowable
strength for non-bearing masonry units specified by Thailand Industrial Standard).
The water absorption of the samples at this optimal Na,SiO3/NaOH with heat
temperature lower than 95°C is lower than 14.3% (allowable value for both bearing

and non-bearing masonry units). The optimal heat temperature and duration,



providing highest strength, is 85°C and 72 hours. The 12 w-d cycle strength of
samples prepared at optimal Na,SiO3/NaOH and heat temperature and heat duration is
greater than 7.0 MPa, which is the allowable value for bearing masonry unit. Finally,
a predictive w-d cycle strength equation is proposed in terms of initial soaked strength
and number of w-d cycle. The proposed equation facilitates mix design to attain the

required strength at a target w-d cycle.
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