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ABSTRACT

Recently, the deterioration of concrete structures have been increased by the damage from salt, carbonization,
freezing & thawing and the others. Therefore, the measures for the deterioration of concretes have been taken.
Among them, it has been often used that surface treatment which cut off the deterioration factors of durability by
protecting the surface of concrete. The water proof and repair materials for concrete mainly use organic materials
such as epoxy, these materials excel in intial bonding force and resistance to chemical agents. But they cause
difference in the modulus of elasticity and the rate of shrinkage and expansion of concrete, and thus result in such
problems as scaling and spalling in the progress of time. Therefore in this study it develop the performance
improving agent of concrete surface that can block a deterioration cause such as CO: gas, chloride ion and water
from the outside and enhance waterproofing ability by reinforcing the concrete surface when applying it to concrete

structures.
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Table 1 Properties of silicate

Ttem Silicate types
A B C D
Density (g/em”)| 126 1.38 159 1.69
Iron (%) 0.03 0.03 0.05 0.05
Sodium (%) 6 g 14 17
Silica (%) 23 28 34 36

Table 2 Properties of reaction reinforcing material

Item Kind of material
S P
Source Marine algae Protein
Water content(%) 7.013 3.015
pH 12 7.1
Viscosity(cP) 20~400 50~600

Table 3 Properties of penetration reinforcing material

Kind of material
Item Fluorine type Silicone type
Anion Nonion Anion Nonion
Solid (%) 25 40 27 45
Density (g/em®) | 1.03 1.06 1.05 1.08
Ignition point (T) 21 22 23 23
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Table 4 Properties of performance improving agent

Materials Main properties
A Density 1.26 g/cm’, Iron 0.03 %,
. Sodium 6 %, Silica 23 %
Silicate - 3
B Density 1.38 g/cm”, Iron 0.03 %,
Sodium 9 %, Silica 28 %

Reaction reinforcing Marine algae S, pH 7.2, Water
material content 7.013 %
Penetration reinforcing | Fluorine type, Density 1.06 g/cmz,
material Solid content 40 %

Table 5 Mix proportions of performance improving

agent
Materials Mix proportion
Silicate A, B
Reaction reinforcing material(%) 0, 0.05, 0.1, 0.2, 0.3
Penetration reinforcing agent(%) 0.01
Distilled water-silicate ratio(%) 0, 15, 30, 45, 60, 75

Table 6 Mix proportion of concrete

W/C | S/a Air | Slump Unit content(kg/m’)
(%) | %) | %) | em) | W C S G

549 | 477 2.0 10 168 | 306 | 871 | 963
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Fig. 20 Influence on carbonation block performance
of biochemical material
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