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Abstract

This research studied properties of Portland cement mortars containing fly ash (FA) and
sugarcane bagasse ash (SCBA). Firstly, SCBA was improved by calcining at the maximum
temperature of 600°C and then ground by ball mill for 12 hours. FA and SCBA were used as a
Portland cement replacement at 20 by weight. Water to binder ratio (w/b) and sand to binder
ratio (s/c) are 0.5 and 2.5, respectively. Portland cement, pozzolans (FA and SCBA), sand and
water were mixed together to produce mortars and then cured in saturated lime water until
test. The compressive strength, density, water absorption and porosity of the mortars were
tested at 7, 14, 28 and 90 days. Paste samples were also prepared using water to binder ratio
(w/b) of 0.5 for crystal morphology and microstructure analyzes. X-ray diffraction (XRD) and

scanning electron microscope (SEM) were used to study these characteristics, respectively.

The results showed that compressive strength of all mixes was increased with
increasing curing time. The compressive strength at all ages of the mortar mixes with FA and
SCBA were found to be similar to that of PC control mix, especially, in the 10FA10SCBA and
5FA15SCBA mixes. For density results, the mortar mixes with pozzolans were found to similar
to that of the PC control mix while water absorption of Portland cement blended with FA and
SCBA was found to be lower than that of the PC control at the later age (90 days). Moreover,
the water absorption and porosity of all mortars were directly correlated. From XRD results, it
was found that FA and SCBA were reacted with hydration products, indicating by the lower
detection of calcium hydroxide (CH). Microstructure of paste sample was also confirmed the
reaction of pozzolans, which occurred on pozzolan surfaces. Therefore, the Portland cement
replacement by fly ash and sugarcane bagasse ash is deemed to improve the mechanical and

physical properties of Portland cement mortars.
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This work invesligales the effecl of Ihe calcinalion temperalure on pozzolanicity of sugarcane
bagasse ash (SCBA), Ihrough Ihe strenglh aclivity irdices as following ASTM C311. SCBA are calcined atlhe
different lamperalure is belwean 500°C-900°C. The morphology and phase analysis of SCBA are
characlenized by using a scanning eleclron microscope (SEM) and x-ray diffraclion (XRD), respeclivaly. [he
resulls show 1hal the microstriclure of SCRA is fourd 1o ba porous malerials and mainly composed of silica.
Moreover, the slrenglh aclivily indexes of Lhe morlars wilh 500°C-SCBA and 600°C-SCBA (7 and 28 days) are

higher 1han 75% which are indicated as a good pozzolan for construclion as followirg ASTM C618.
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