
Experimental Study on Waste Glass Cullet as Fine Aggregates in Geopolymer Concrete

Hong Lich Dinh1

Jeung-Hwan Doh1,2

1 School of Engineering and Built Environment, Griffith University
2 Cities Research Institute, Griffith University

Waste glass stockpiling is a significant issue in Australia. Researchers have recently focused a 
significant amount of attention on the topic of recycling and utilising solid wastes as building 
materials. As a result, geopolymer mortar containing waste glass cullet as 100% sand 
replacement with various aggregate to binder ratios (1.0, 1.5, and 2.0) and conventional 
geopolymer mortar which containing sand for comparison are carefully considered. Apart from 
the compressive strength tests for 7, 28, and 90 days in ambient temperature, the durability 
performance of geopolymer with waste glass is comprehensively analysed, such as chloride 
penetration and water absorption. It was observed that, the compressive strength when using 
waste glass experienced a reduction of 25% at 28 days and 20% at 90 days compared to the 
conventional geopolymer mortar. On the other hand, waste glass cullet significantly improved 
the long-term durability. Water absorption and chloride penetration of waste glass specimens 
was greatly improved by 24.23% and 38% lower than the conventional geopolymer mortar, 
respectively. This research also includes a detailed calculation of greenhouse emissions. The 
results indicated that geopolymer emissions were approximately 16.42 - 27.76% lower than 
those of original Portland cement concrete.


