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Abstract
This study aims to develop non-sintered cement that can replace the Portland cement by utilizing industrial
by-products. As a suggestion, the physical properties of non-sintered cement mortar depending on the curing method
were investigated with ground granulated blast furnace slag, class C fly ash, and class F fly ash. As a result of the
study, it was found that the strength performance and absorption rate were improved through the heat treatment
process after steam curing. It was confirmed through crystal phase analysis that the hydration was accelerated after
heat treatment, and the bonding material formed a dense internal structure.
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Figure 1. XRD patterns of (a) GGBFS and (b) FFA, (c) CFA
raw materials
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Table 2. Mix proportions of mortars

Binder proportion (%)

Twe  WB Tosers oA FFA oOpc | BS
Plan 04 - - - 00 13
C5F15 04 80 5 5 -3
CIOF10 04 80 10 10 - 13
CI5F5 04 80 15 5 - 13

Table 3. Curing regime

Table 1. Chemical composition of raw materials Step Procedure Temp. (C) Time (hr)
| Steam 60+5 5
: . 100 24
Chemical composition (%) I Heatin
Materials 9 250 24
Si02 A|203 F9203 Ca0O MQO 803
OPC 1516 413 38 6753 359 325 Table 4. Evaluation ltems

GGBFS 31.08 1366 0.49 46.79 2.55 3.05
CFA 3.80 1.32 0.51 62.05 3.34 27.55
FFA 6649  19.21 5.08 3.86 1.50 0.48

Flexural Strength (day)
Compressive Strength (day)

Water Absorption (day) 3,7, 14
XRD, SEM (day) 7

Form removal and 3, 7, 14, 28, 56
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Figure 2. Flexural strength for mortar
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Figure 3. Compressive strength of mortar
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Figure 4. Water absorption of mortar
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Figure 5. X-ray diffraction analysis of specimens in 7 days
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Figure 7. SEM image of specimens in 7 days
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