
ABSTRACT 

This study investigates the mechanical and durability properties of 

structural lightweight geopolymer concrete (SLWGC) exposed to 

chemical attack (H2SO4) of 5 % and 10 % concentration by mass. The 

mixes of SLWGC produced using fly ash/slag industrial waste 

materials, sodium silicate, sodium hydroxide, and water. The cement 

was replaced by fly ash class F. The binder in all mixes was consist 

of 90% fly ash and slag; and 10% cement, the cement was used to 

acquisition hardening for the first 24 hours in order to remove the 

molds. Three types of lightweight aggregate were used instead of 

normal aggregate represented by natural source aggregate (pumice 

stone), manufactured (expanded clay) and construction waste (clay 

brick).Normal weight geopolymer concrete and structural lightweight 

concrete were produced simultaneously to compare their results with 

SLWGC. All of the geopolymer concrete mixes treated by heat curing 

at 65oC for 24 hrs after removing the molds. The investigated 

mechanical properties represented by compressive strength, splitting 

tensile strength and fracture toughness test. The unit weights of 

produced SLWGC were in range (1800 to 2100) kg/m3. The 

compressive strength for the SLWGC mixes tested in two ages (7-28) 

day. The main goals of this study are to produced structural 

lightweight geopolymer concrete and evaluate the durability 

characteristics by exposed the specimens to the sulphuric acid attack 

of  5% and 10% concentration for 8 weeks, compared to ordinary 

portland cement concrete with similar mixes and degree of exposure. 

Visual appearance, change in weight and the mechanical properties 

were evaluated after acid solution exposure. The mechanical 

properties (compressive strength, splitting tensile strength, and 

fracture toughness) were evaluated before and after exposure to acid 



attack.  The results of the compressive strength obtained of LWAGC at 

28 day between (17-39) MPa, the compressive strength obtained from 

100 % replacement with crushed clay brick gives higher strength and 

higher density reached 2100 kg/m3 than (Pumice stone and expanded 

clay), the strength decreases gradually when the percentage of crushed 

clay bricks decrease. The visual inspection of the geopolymer 

specimens showed that the acid attack slightly deteriorated the surface 

of the geopolymer specimens with no signs of cracking and no change 

in color, the result indicates that geopolymer specimens were more 

resistant to chemical attack and more stable than normal concrete 

specimens and the degree of degradation is related to acid type, the 

concentration of the acid, and period of exposure. 
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