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Properties of Epoxy—Modified Mortars with Alkali Activators and Ground Granulated
Blast Furnace Slag

Wan-Ki Kim""

Abstract: The purpose of this study is to investigate the properties of hardener-free epoxy-modified mortars(EMMs) using ground granulated blast
furnace slag(GGBFS) and alkali activators. The hardener-free EMMs with a GGBES content of 20% using 4 types of alkali activators were prepared
with various polymer-binder ratios, and tested for strengths, water absorption, carbonation depth, chloride ion and H,SO4 penetration depth. The
conclusions obtained from the test results are summarized as follows: The compressive strength of the EMMs with a GGBFS content of 20% attains
a maximum at a polymer-binder ratio of 10%. The flexural strength of the hardener-free EMMs using Ca(OH); as a alkali activator is improved with
increasing polymer-binder ratios. However, the flexural strength of the EMMs using NaCO3, Na,SO;4 and Li;COjs is gradually decreased with increasing
polymer-binder ratios. Regardless of the type of alkali activator, the water absorption, chloride ion penetration and carbonation depth are remarkably
decreased with increasing polymer-binder ratios due to the epoxy film formed in the EMMs. The H,SO4 penetration depth of the hardener-free EMMs
with a GGBFS content of 20% is gradually increased with increasing polymer-binder ratio. In this study, the properties of hardener-free EMMs using
Ca(OH), as a alkali activator are more excellent than those of other alkali activators.
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Table 1 Experiment factors in this study

Factor Level

Ordinary portland cement (OPC)

Binder Ground granulated blast furnace slag
(GGBFS)
Sand Silica sand (0.04 ~0.60mm)
Alkali activator NaCO3, Na2S04, Ca(OH)2, Li2CO3
Polymer Bisphenol A-type epoxy resin
Mix Binder : Sand 1:3
design  Polymer- binder
ratio (P/B, %) 9,5, 10, 20
GGBFS
replacement for 20
binder(%)
Alkali
activator 1
content (%)
Fresh mortar Flow

Compressive strength, Flexural
strength, Water absorption, CI- and
H2S04 penetration depth. Degree of
hardening

Test item Hardened

mortar

Notes: Polymer-binder ratio : weight ratio of epoxy resin to binder
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Table 2 Properties of ground granulated blast furnace slag
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Table 3 Properties of bisphenol A-type epoxy resin

Molecular Hue Density Viscosity
weight  (Gardner) (207, g/lem®) (mPass, 207)

13,000

Epoxy
equivalent
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Table 4 Mix proportions of hardener-free EMMs using GGBFS with
4 types of alkali activators

Type of GGBFS Polymer- Water-
ype ¢ Binder: replacement . Y pinder Flow
alkali . binder ratio .
activator Sand for binder %) ratio (mm)
(%) ’ (%)
0 64 167
5 62 169
None
10 62 167
20 62 169
0 64 168
5 62 173
NaCO;
10 62 171
20 62 166
0 64 171
5 62 173
Na,SO, 1:3 20
10 62 169
20 62 168
0 64 169
5 62 168
Ca(OH),
10 62 165
20 62 171
0 64 172
5 62 170
Li,CO;
10 62 168
20 62 166
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Fig. 1 Crosssection of hardener-free EMMs after Cl- penetration

depth test
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Fig. 2 Crosssection of hardener-free EMMs after
carbonation depth test
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Fig. 3 Polymer-binder ratio vs. compressive strength of
hardener-free EMMs with a GGBFS content of 20%
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