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GEOPOLYMER MORTAR INCORPORATING HIGH
CALCIUM FLY ASH AND SILICA FUME

V.C.PRABHAY, V.REVATHI 2

An attempt was made in the present work to study thepoessive strength and microstructure of geopolymer
containing high calcium fly ash (HCFA) and silica fume. Concentration of sodium hydroxide solution 8M, 10M,
12M & 14M, liquid to binder ratio . and sodium hydroxid® sodium silicate ratio 2.5 were selected for the
mixes. Geopolymer mortar test results indicated thamnthewith 40% silica fume by the weight of HCFA
yielded higher compressive strength under ambieribguThe XRD pattern typically shows the major portion

of amorphous phase of geopolymer. The existasfc€-A-S-H gel, N-A-S-H gel and hydroxysodalite gel
products were observed through SEM which developededemnsrostructure and thus enhanced strength of

HCFA and silica fume geopolymer.
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1. INTRODUCTION

The manufacture of cement causes emissionrbbeadi-oxide into the atmosphere which results in
environmental pollution. The increasinigmands on the strength and dhiliey characteristics of
cement concrete prompts to add agdi or admixtures or both for spiic purposes. Geopolymer,
an alternative binder produced from stronln@na silicate reactive materials and highly
concentrated aqueous alkali hydroxidesdicate solution has potential to lower the significant

carbon footprint of cement concrete [1-3].
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Materials like fly ash, GGBS, bottom ash, silfcane, metakaolin, rice husish etc. could be used
as alumina silicate reactiveaterials [4-7]. Geopolymer madé using class F fly ash and GGBS
are relatively common and acknowledged in malages [8, 9]. The most commonly used alkaline
activators in geopolymer concresaee combinations of NaOH and #a0s solutions. It has been
established that NaOH possesses greater capadibetate silicate and aluminate monomers [10].
Usually, this alkaline activator is prepared fmxing water, NaOH pellets and p&Os solution.
Further different alkalis mixtuseor other alkali metal systemsedbeing used to obtain required
strength and durability. It is important that #aution strictly must be in concentration form to
avoid the crystallization of zeolitas the end product rather than an amorphous geopolymer [11,
12]. The compressive strength of geopolymepeshels on the type of alumina silicate material and
its particle fineness. Thiine particles make higher dischargesilfca and alumina in the alkali
environment and leads to a higher strength geopolymer [13].

The compressive strength is higHer oven drying as compared to the specimens left in ambient
curing [14, 15]. Ambient cured specimens gained thength without elevated heating mainly
because of the presence of higalcium content which has the abilito harden at ambient
temperature. It is observed that the strength ofgthapolymeric gel, interfacial bonding between
the geopolymeric gel and aggregate determieectmpressive strength [16]. Previous study also
pointed out that crystalline C-S-H phase is fodnagé higher calcium concentrations, augmenting the
strength. As a result of reactions with strong alkadinBvators, the co-existence of geopolymeric
gel and calcium silicate hydrate{8-H) gel resulted in HCF4eopolymer system (Xiaolu Guo et
al). However, the strengtmieancement of HCFA is not much hi&r compared to low calcium fly
ash in geopolymeric reactions. The geoplymesgction of several aluima silicate materials does
not participate in same amount of reaction forghme condition. For instance, two types of fly ash
perform different reaatins. The HCFA geopolymers attain higher strength at early age periods
when it is steam cured [17-19]. The geopolymepared from silica fume and GGBS is reported
to develop improved strength under ambient cuf@. The inclusion of silica fume into low
calcium fly ash geopolymer optimigéhe microstructurenal yielded higher strength [21-24]. Silica
fume significantly reduced the porgsénd permeability [25-27].

Besides, there is no study made on high gaicifly ash with the addition of silica fume in
geopolymer. This present study aims to look itite compressive strengdnd micro structural

study on addition of silica fume in HCFA geopolymer.







































