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Effect of Treating Temperature of Mortar and Four Kinds of Silane Penetrant on
Its Surface Protection Ability after Three Days Curing Period.
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Abstract Surface protection ability of specimens consisted of mortar and four kinds of silane penetrant both
treated at 5°C, 20°C and 60°C, respectively, was measured after three days curing period. In the case of
penetrating depth, it became long when the silane temperature was 5°C and the mortar temperature was
raised. On the other hand, it became shot when the mortar temperature was 5°C and the silane temperature
was raised. As for the ability defined by ratios of permeability, absorption and carbonation depth, it
improved when the silane temperature was 5°C and the mortar temperature was raised. When the mortar
temperature was 5°C and the silane temperature was raised, the ability defined by ratios of permeability and
absorption improved. In the case of a ratio of carbonation depth, however, it improved in using three silanes
and declined in using one silane.
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Fig.1 Reaction scheme of silane

(1) Fixing on the pore surface by silane hydrolysis

(2) Forming surface protection layer of siloxane bond by condensation reaction
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Fig.2 Image of silane condensation reaction on
pore surface in mortar
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Fig.3 Relationship between saturated water vapor and
temperature in the air
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Table 1 Mix proportion of mortar
- " p
WiC Unit Content (kg/m?) Ad A'Propemelv; oiFre;]I
o, CX% ir ortar Flow
(%) w C S ( 0) %) (mm)
50 265 530 1590 0.2 45 160
Table 2 Materials used in concrete
Material Symbol Substance Specification
Ordinary Portland Density:3.16g/cm’
Cement ¢ cement Specific surface area:3.280cm?/g
Water W City water —
Fine Air-dry density:2.61g/cm’
rcorcaate s Pit sand FM.2.75
£eres Water-absorption rate:2.25%
High-range
air-entraining and Polycarbonate
. water-reducing
Chemical Ad admixture
admixture - .
Air-entraining and
water-reducing [Lignin sulfonate and oxycarbonate
admixture
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Fig.4 Flow chart of specimen manufacturing

Table 3 Silane penetrants

Penetrant Structure [ Carbon chain | Hydrophobic group| Functional group
Sample A | CyH,0;Si (Cg) Hexyl Methoxy
Sample B | Cj,Hp05Si (Ce) Hexyl Ethoxy
Sample C | C3H;3005Si (Cy) Decyl Methoxy
Sample D — — Methyl Methoxy
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Fig.5 Penetrating depth after coating
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Fig.6 Water permeability after coating
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Table 4 Temperature of silane and specimen

Temperature of specimen
5C 20°C 60°C
5C o) o o
T t o
emperature 20°C o — —
of silane
60C o) - -
(O : Penetrating depth, Water permeability, Water absorption
: Carbonation depth

Table 5 Testing items and standards

Testing item

Testing standard

Curing periods [day]

Surface moisture
of specimen

(Type HI-520)

Surface temperature
of specimen

(Type AD-56111A)

Viscosity of silane

(Type TVB-10M)
JIS 7 8803 : 2011

Penetration depth

Water permeability

Water absorption

Carbonation depth
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Fig.7 Relationship between surface moisture and
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Fig.8 Surface temperature after silane coating
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Fig.13 Relationship between temperature and
ratio of Carbonation depth
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