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Estimation on the Sulfate Ion Diffusivity in Concrete
by Accelerated Test
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ABSTRACT

When concrete structures are exposed to sulfate or marine environments, sulfate ions
penetrated into concrete make it deteriorate. An accelerated test under potential difference
method was performed to evaluate not only the sulfate ion diffusivity in ordinary portland
cement and ground granulated blast-furnace slag cement ‘concretes but the effect of slag
replacement and water-cement ratio on the sulfate ions diffusivity.

As the result of this study, we assumed the sulfate ion diffusivity was significantly related
with total passed charge and initial current in concrete. Moreover sulfate ions penetration
resistance of ordinary portland cement concrete was superior to that of ground granulated
blast~furnace slag cement concrete.
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Item | SiO. AlOs FeOs Ca0 MgO SO3 Ig. loss Specific Blaine
Type (%) (%) (%) (%) (%) (%) (%) gravity (cm’/g)
OPC 19.88 487 3.11 61.56 295 2.82 293 3.15 3,480
GGBFS 31.83 12.64 0.39 42.46 6.38 3.63 0.65 292 4,930
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Items Ginax Slump Air w/C S/a Unit weight (kg/m®)

Types (mm) (cm) (%) (%) (%) w C S G GGBFS
OPC-40 25 1515 | 45%1.0° 40 41 187 468 640 962 -
OPC-50 25 1515 | 45%1.0 50 43 187 374 703 973 -
SG40-40 25 15£15 | 45%1.0 40 41 187 281 663 955 187
SG40-50 25 1515 | 45*1.0 50 43 187 224 730 968 150
SG60-40 25 15+15 | 45*1.0 40 41 187 187 661 951 281
SG60-50 25 1515 | 45%1.0 50 43 187 150 728 965 224
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