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14 ABSTRACT

15 Geopolymer and Alkali-Activated Binders (AAB) has recently emerged as a new, green material with 

16 the potential to replace Portland cement in several applications. They can reduce the CO2 footprint of 

17 concrete by up to 80% and this is in addition to being more durable in certain aggressive environments. 

18 However, commercial alkaline activators contribute significantly to the cost and CO2 footprint of AAB 

19 concrete mixes. This research investigates the production of a low cost, low environmental impact 

20 sodium silicate solution (waterglass) from Rice Husk Ash (RHA) and more specifically RHA from 

21 Vietnam. A hydrothermal process for the dissolution of RHA in sodium hydroxide solution was 

22 developed. Sodium hydroxide solution concentration, process temperature and duration were studied. 

23 Optimised procedure parameters were found to be: NaOH concentration 3M, heating temperature 80 ℃ 

24 and heating duration 3h. The obtained solution was used for the production of AAB mortar made with 

25 a blend of fly ash and ground granulated blast furnace slag. Obtained compressive strength of mortar 

26 was in the range of 60 MPa at 28 days, matching the strength obtained from control samples produced 

27 with commercially available activators. Microstructural investigation (isothermal calorimetry, infrared 

28 spectroscopy, X-ray diffraction and thermogravimetric analysis) on pastes confirmed the equivalence 

29 between the solution produced with the optimised method and commercially available options. Cost 

30 analysis indicated that the proposed method could allow a reduction of almost 55% of the cost for the 

31 activation of AAB. Results from a simplified preliminary environmental analysis suggested increased 

32 sustainability of the RHA-derived solution when compared with commercially available waterglass.
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