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SERMSAK TIYASANGTHONG : UNIT WEIGHT AND STRENGTH OF
LIGHTWEIGHT CELLULAR WATER TREATMENT SLUDGE-FLY ASH
GEOPOLYMER. THESISADVISOR : PROF. SUKSUN HORPIBULSUK,

Ph.D., 75 PP.

SLUDGE/FLY ASH/LIQUID ALKALINE ACTIVATOR

This paper investigates unit weight and strength of the lightweight cellular
water treatment sludge - fly ash geopolymer. The sludge was obtained from the Bang
Khen water treatment plant of the Metropolitan Water Work Authority of Thailand
(MWA) and the fly ash was obtained from the Mae Moh power plant of the
Electricity Generating Authority of Thalland (EGAT). Liquid alkaline activator is
sodium hydroxide (NaOH) with a concentration of 10 molars. The influential factors
studied are fly ash replacement, liquid akaline activator (NaOH) content, air content,
heat temperature and heat duration. Test results show that the unit weight of
lightweight cellular sludge-fly ash geopolymer decreases with increasing the liquid
alkaline activator content (L), air content, heat temperature and heat duration. The
optimum liquid alkaline activator providing the maximum compressive strength of
lightweight cellular sludge-fly ash geopolymer is 0.95LL for all heat temperatures
where LL is sodium hydroxide content at the limit liquid state. The heat duration
providing the maximum compressive strength is 96, 72 and 48 hours for temperatures
of 45, 65 and 85 °C, respectively. Microstructural images show that the L lower than
0.95LL is not enough to react geopolymerization as seen by very few reacted fly ash

particles. The L greater than 0.95 LL leads to the evaporation of liquid in the test



samples when being heated and hence the large amount of pores and the shrinkage
and micro-cracks in the samples. Consequently, with increasing L, the strength of
lightweight cellular sludge - fly ash geopolymer increases when L < LL and decreases
when L > LL. It is also evident from this research that the foam addition to reduce
unit weight is more advantage than the L addition in term of strength. Based on an
analysis of the test results on the unit weight and strength of the lightweight cellular
sludge - fly ash geopolymer, a mix design charts for lightweight concrete types C14
and C16 for non-bearing units according to the Thailand Industrial Standards are
proposed. These charts are useful for manufacturing the lightweight cellular sludge -

fly ash geopolymer at a reasonable cost.
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