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PRAPATSARINN THAMMARATTPATTANA : THE STRENGTH
DEVELOPMENT IN LIGHTWEIGHT-RECYCLED GLASSES
GEOPOLYMER. ADVISOR : PROF. SUKSUN HORPIBULSUK, Ph.D., P.E.

The recycled glasses geopolymer is a green material which does not require
Portland cement as a cementing agent. Recycled glasses were used as aggregates to
develop the lightweight-recycled glasses-fly ash (FA) lightweight geopolymer block
according to the Thailand Industrial Standard (TIS). The strength requirement is 2.5
MPa. The dry unit weight requirement is between 800 and 1200 kg/m’. This research
aims to study unconfined compressive strength and dry unit weight of recycled
glasses-FA geopolymer to ascertain its performance as a lightweight geopolymer
block. The development of mix design method is also suggested. Test results indicate
that dry unit weight of lightweight-recycled glasses-FA geopolymer sample is not
governed by the concentration of NaOH solution. Unlike the unit weight, the strength
of lightweight-recycled glasses-FA geopolymer increases as the concentration of
NaOH solution increases. Dry unit weight and compressive strength of recycled
glasses-FA geopolymer decrease as air content increases. For a particular
Na»Si03:NaOH ratio and air content, dry unit weight of lightweight-recycled glasses-
FA geopolymer sample is essentially the same for the ratio of liquid alkaline activator
(L) and FA (L/FA) ranging between 0.6 and 0.8. In comparison with TIS 2601-2556,
the lightweight recycled glasses-FA geopolymer meets the standard class C10 and
C12 for 6 and 9 mixtures, respectively. Only samples with air content of 3%
Na;Si03:NaOH ratio of 50:50 meet the standard class C10 and C12 for 5 and 7
mixtures, respectively. Using the concentration of NaOH solutions ranging from 1 to
7 mol and L/FA ratios ranging from 0.6 to 0.8, samples can meet the standard class
Cl0and C12.
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