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ABSTRACT

Cement is a material used for bonding other materials together, and as a binder in
concrete. The term cement is most commonly used to refer more specifically to powdered
materials, which develop strong adhesive qualities when combined with water. These
Portland cement is by far the
most common and most important hydraulic cement in modern construction. Gypsum
Using ground granulated blast-

materials are more properly known as hydraulic cements.

plaster and common lime are not hydraulic cements.
furnace slag (GGBS) with three different levels of basicity ranging from 1.63 to 1.90, this
study evaluated cement strength development at 10, 20, and 30°C and analyzed the
hydration products.
composition of C-S-H was determined by SEM-EDS, and pore size distribution was
measured by MIP. The strength development of cement with lower basicity GGBS was
found to improve at higher temperatures and longer ages of curing, showing its higher
temperature-dependency compared to that with higher basicity GGBS.  The cement paste
with lower basicity GGBS was found to have a higher proportion of C-S-H in its hydrates,
which suggested a significant contribution of C-S-H formation to the strength enhancement
in lower basicity GGBS cement.

The hydration analysis was made by XRD/Rietveld, chemical

Keywords : Portland cement, Lime, Ground Granulated Blast-furnace Slag, Basicity,
Strength development, Temperature, Hydration
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Table 1 Physical properties and chemical composition of cement and GGBS

(£ 4 >~ & GGBS D¥IRYFIE & 1L ZEHEAL)

Density | Blaine Chemical Composition (%) Basicity
Sample | om®) | (on2/e) [LOI] Si0; | AlOs | FesOs | Ca0 |Me0 | S0s [NagO | K0 [Ti0, [Po0s [MnO| CI | JIS | Ref. ©
N 3.15 3250 |1.7]20.6| 5.1 | 2.9 |64.2|2 3[1.90[0.190.34[0.27]0. 1900, 05 0. 030 | - -
SA 2.91 4390 10.0]34.0]14.8] 0.3 |43.26.5(0.04[0.210.39/0.56[0.0000. 21{ 0.000 [1.90| 1.
SB 2.91 5000 |0.1]36.6|12.5| 0.4 |39.9|7.500. 040 36(0.74{0.64]0.01[1.67/ 0.010 | 1.64 | 1.45
SC 2.90 | 4320 |0.0|37.2[15.2| 0.7 |44.3]1.2(0.04]0. 360. 280. 64|0.00[0. 24| 0.010 | 1.63 | 1.59

Table 2 Mineral composition of cement and GGBS
(A2~ & GGBS D ElipfARL)
Mineral Composition (Rietveld, %)

Sample 70 TTGS | CA | GAF |F. MeOF. Ca0| CaC0; | Gypsum | Bassanite | Gehlenite | Akermanite | Glass
N 696 | 7.6 | 41120 0.9 | 0.0 | 3.1 1.4 1.3 - - -
SA N I A - ~ 00| 00 0.0 0.1 0.7 99. 3
SB A I R - ~ 100 | 00 0.0 0.0 0.6 99. 4
SC A B A - ~ 108 | 00 0.0 0.1 0.6 985
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Fig. 1 Compressive strength of slag cement
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Fig. 3 Relationship between compressive

strength of slag cement and reaction
rate of GGBS
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Fig. 4 Components of hydrate phase
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Fig. 5 Chemical composition of C-S-H
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Fig. 7 Relationship between amount of hydration
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Fig. 8 Relationship between C-S-H volume and
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Fig. 9 Pore size distribution of mortar
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