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Durability and Bioassay of a Sulfur Polymer Surface Protecting Agent
for Concrete Structures

Byoung-Yoon Seokl, Byung-Jae Leez, Yun-Yong Kim**

Abstract: In this study, to examine the use of sulfur polymer as a coating agent for concrete, durability and hazard evaluations were performed. The
result of the evaluation indicated that the chemical resistance of the coating agent for concrete was outstanding against acidic, base, and alkaline solutions.
The evaluation of the bond strength after an accelerated weathering test depending on the mixing condition indicated that the most outstanding strength
characteristic was obtained when silica powder and fly ash were mixed at the same time. The bond strength exceeded 1 MPa in every mixing condition
even after the repeated hot and cold treatment of the coating agent specimen for concrete, and the SFS mix proportion showed the highest bond strength.
The examination of the accelerated carbonation and chloride ion penetration resistance of the concrete coated with the coating agent indicated that
the specimen coated with the coating agent using silica powder as a filler showed the most outstanding durability. When a fish toxicity test was performed
to examine the hazard of the use of the functional polymer as a coating agent for concrete, the functional polymer was found to have no effect on the
organisms. When the chemical resistance, freezing and thawing resistance, carbonation, and chloride ion penetration resistance of the coating agent
were considered, substituting silica powder and fly ash as the fillers of the functional polymer by 20%, respectively, was the optimal level in the range
of this study.
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Table 1 Properties of sulfur polymer

Table 4 Mix proportions
Mix No. SP” (%) Fly ash (%)  Silica powder(%)
Plain 100 - -
SF? 60 40 -
SR 60 - 40
SFS? 60 20 20

SP" : sulfur polymer

SF” : sulfur polymer+Fly ash

SS” : sulfur polymer+Silica powder

SFSY : sulfur polymer+Fly ash+Silica powder
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Density (g/cm’) Viscosity Melting point Ignition point Sulfur content  Dicyclopentadiene Styrene
25°C (cP, 135°C) (°C) (%) (%) (%)
1.90+0.02 25~100 90~110 84~96 2~8 2~8
Table 2 Properties of fly ash
Density (g/cmg) Fineness (cmz/g) Water content (%) Loss on ignition (%) Activity factor (%)
2.11 3,990 3.04 89
Table 3 Properties of silica powder
Type Density (g/cm3) Average particle diameter (£m) Si0, (%) AlLOs3 (%)
#8 2.6 =>93.0 2.0
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Photo 2 Thermal cycle test

(a) Application of the coating  (b) Accelerated carbonation test

agent

Photo 3 Accelerated carbonation test

(b) Chloride ion penetration test

(a) Application of the coating
agent

Photo 4 Chloride ion penetration resistance test
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Fig. 2 Alkali resistance test result
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(a) Before the test

(b) After the test

Photo 5 Accelerated weathering test specimen
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Fig. 3 Accelerated weathering test result
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Fig. 4 Thermal cycle test result
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Fig. 6 Chloride ion penetration resistance test result
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