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Microstructural Characteristics of Alkali-Activated Cements Incorporating Fly Ash and Slag

Jang, Jeong Gook*

Abstract: This study investigates microstructural characteristics of alkali-activated cements incorporating slag
and fly ash. Samples were prepared with four fly ashislag ratios, ie., 100:0, 90:10, 70:30 and 50:50, and they
were synthesized by using an alkali activator. Microstructural characteristics of the alkali-activated cements
were determined by XRD, TGA, SEM, N2 gas adsorption/desorption methods, and compressive strength test.
The results showed that properties of alkali-activated fly ash/slag were significantly affected by slag contents.
Alkali-activated fly ash/slag with slag content of 30-50% showed higher compressive strength than ordinary
Portland cement paste. An increase in slag content resulted in a denser microstructure, which composed of
amorphous gel, therefore contributed to strength development of the material.
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Table 1. Chemical composition of fly ash and slag

Oxide OOTDOSIUOH Fly ash Blast fumace Slag

(wt%)

SiG 46.0 210
AGs 330 170
CaC 26 56.1
FeOs 10.5 06
SCs - 08
KO 48 06
TIO, 26 0.8

Table 2. Specimens used in this study

Spgg(ijrgen Meterials
D Alkali-activated fly ash
S10 Alkali-activated fly ashvslag (90:10)
S30 Alkali-activated fly ashvslag (70:30)
S50 Alkali-activated fly ashvslag (50:50)
OPC Ordinary Portland cement paste with wic=05
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Figure 1. Test results of compressive strength
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Figure 2. XRD patterns of samples
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Figure 3. TGA results of samples
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Figure 4. SEM images of samples
(400 x magnification)
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Table 3. Pore characteristics of samples

BJH cumulative BJH average

Balli—erasﬁrr;?g)e volume of pores pore diameter
(/g (nm)
S0 2536 00023 658
S10 36462 00791 6.61
S0 52720 00766 423
S50 6.093 00128 577
OPC 15709 00373 726
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