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Abstract. This study was conducted to detennine the factors that may affect the compressive 
strength of fly ash-based geopolymer. With so many kinds of fly ash available and has its different 
characteristics, it would be very influential on geopolymer produced. These effects is classified into 
internal and external of the fly ash material. Internal influences include the physical and chemical 
properties of the fly ash, while external influences associated with mixture of geopolymer and the 
manufacturing process. From the experiment results, it was found that the size of the granules the 
content of CaO and MgO, and carbon content in fly ash that are internal factors that may affect the 
compressive stTength. While the ratio of sodium silicate and sodium hydroxide in the alkaline 
solution and NaOH molarity used can also give a direct influence on the compressive strength of 
geopolymer. 

Introduction 

(i) e of the use of fly ash is as a raw material for manufacturing geopolymer concrete, because 
the fly ash contains silica (Si) and alumina (Al) so it can form a polymerization reaction when 
mixed with strnng alkali [ l]. In the making of geopolymer concrete, the quality of fly ash used, both 
physical and chemical characteristics influence the process and the end result. ln general, the 
characteristics of fly ash is close! related to the type of coal used. This is consistent with studies 
that have been carried out [2] that the physical properties and chemical content of fly ash influenced 
from the type of coal, coal burning techniques, the mineral content, method of collection, long 
storage time, and the sampling period. Therefore, although the fly ash comes from the same place 
can have different characteristics. 

eactivity of fly ash in its use as a geopolymer concrete is also eatly influenced by the particle 
size (surface area), the content of amorphous materials (glass content), and the chemical 
composition of the constituent (glass composition) (3]. The main chemical content in fly ash in the 
form of SiO2 , Fe2O3 and AhO3 are generally used to classify the fly ash type. The content of CaO 
also contribute to the characteristics of the fly ash. ln previous studies [ 4,5], high levels CaO in fly 
ash has an advantage that it can produce high compressive strength, because the polymerization 
reaction and hydration reaction occurs togetl1er. CaO content is related to the pH value measured in 
fly ash (6,7]. 

In the formation of geopolymer concrete, alkaline activator is needed as an activator of the 
polymerization rea lion of silica and alumina contained in fly ash. The alkaline solution most 
commonly used is a combination of sodium hydroxide (NaOH) and sodium silicate (Na2 SiO3). 
With the high concentration (molarity) of a sodium hydroxide solution, the resulting compressive 
strength also becomes higher. Similarly, tl1e ratio between sodium silicate and sodium hydroxide, 
with higher ratios used, produce geopolymer concrete compressive strength of the higher [8]. By 
looking at various factors that could potentially affect the compressive stTength of geopolymer, this 
study intends to detennine the contribution of these factors from the properties of the fly ash and the 
mixture composition. 
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