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Abstract: This research aims to study the effects of high-volume ground palm oil fuel ash (GPOFA) on the
properties of concrete blocks, following the TISI 58-2560 standard for hollow non-load-bearing concrete
masonry blocks. The binder-to-fine aggregate ratio (cement + GPOFA : stone dust) was set at 1 : 6 by
weight, with four different mixtures containing 0, 50, 60, and 70 wt% of binder. Compressive strength tests
were at curing ages of 7, 28, and 56 days, while water absorption and dry density were tests at 28 days.
Additionally, the study analyzed production costs and the environmental assessment of the concrete blocks.
The results indicated that replacing 70% of the cement with ground GPOFA wt% of binder, produced
compressive strength up to 5.02 MPa or approximately 73% of the concrete blocks with cement as the binder
material at 28 days, met the minimum specification of the standard for hollow non-load-bearing concrete
masonry blocks (TISI 58-2560). However, concrete blocks with high volume of GPOFA decrease average
density and an increase water absorption as the rate of cement replaced by GPOFA increased. Furthermore,
using a high volume of GPOFA in concrete blocks reduced overall material costs by approximately 28 - 39%
and decreased carbon dioxide emissions during production by up to 42 - 63% compared to concrete blocks

made with cement as the binder.

Keywords: Circular Economy; Compressive strength; Eco-Friendly concrete blocks; Ground palm oil fuel ash;

Low carbon society
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OPC GPOFA SD Water 7 28 56 28

Days Days Days Days
CT 156.0 - 936.0 624 5 5 5 5 20
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