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Abstract

Portland cement production is under critical review due to high amount of CO2 gas released to the
atmosphere. Attempts to increase the wutilization of a by-products such as fly ash and ground
granulated blast-furnace slag to partially replace the cement in concrete are gathering momentum. But
most of by-products is currently dumped in landfills, thus creating a threat to the environment. Many
researches on alkali-activated concrete that does not need the presence of cement as a binder have
been carried out recently. In this study, we investigated the influence of alkali activator and
superplasticizer on the flowability and compressive strength of the alkali-activated mortar in oder to
develop cementless alkali—activated concrete using blast furnace slag. In view of the results, we found
out that the type and mixture ratio of alkali activator, the type and adding order of superplasticizer
results to be significant factors. When cementless alkali-activated mortar using blast furnace slag
manufactured with 1:1 the mass ratio of 9M NaOH and sodium silicate, and added superplasticizer
before alkali activator in the mixer, we can be secured workability with 180 mm of flow during 1
hours and compressive strength of about 50 MPa under 20C curing condition at age of 28days.
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Table 1 Properties of blast furnace slag

Items SiO, Al,O3 Fey03 CaO MgO SO3 Lol Specific surface area Density
Types (%) (%) (%) (%) (%) (%) o (crffg) (g/ci)

Blast furnace
lag(BS) 33.33 15.34 0.44 42.12 5.70 2.08 0.03 4,159 2.90
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Table 2 Experimental design

Factors Variables
Type 2 | KOH, NaOH
Concentration of
Alkali NaOH (V) 712 3, 4,569, 12
Activators
(AAS) Type of SS 2 | Liquid, Powder
Mixture ratio 5 0:100, 25:75, 50:50, 75:25,
(SS:SH) 100:0
Naphtalene(NP)
Type 4 Malamine(ML)
P Lignosulphonate(LG)
Polycarbonate(PC)
Super-
o Dosage
plasticizers BXWLY%) 510, 05, 1.0, 1.5, 2.0
First SP(SP—AAS)
Adding order 2 | At the same time
(SP+AAS)

Type of Binder

3 | BS, Fly ash, BS+FA

SH : Sodium Hydroxide(NaOH)
SS @ Sodium Silicate

Table 3 Mixture proportions

Unit mass(kg/nt)

Mixture ;
W BS Alkahne S
activator
BS 104 500 184 581
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