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Experimental Study on Sulfate Corrosion Resistance of Nano-modified Concrete
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Abstract; To analyze the influence law of nano—calcium carbonate content and sodium sulfate solution corrosion time on the nano—modified
concrete service performance, 5 groups of nano—modified concrete specimens with different nano — calcium carbonate content were
prepared, and the sodium sulfate solution corrosion test was carried out for 0-300 d. The mechanical properties and resistance to sulfate
corrosion were measured under different nano—calcium carbonate content and sodium sulfate solution corrosion time. The results show
that: (1) the nano—modified concrete compressive and flexural strength increase with the time of soaking sulfate solution. (2) With the
increase of soaking time in sulfate solution, the mass loss rate of concrete can be significantly improved by adding nano - calcium
carbonate. (3) Nano-calcium carbonate can effectively reduce the thickness of the corrosion layer of concrete sulfate solution. (4) The
optimum content of nanometer calcium carbonate in nanometer modified concrete is 1. 8%.
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Table 1 The main chemical composition of cement /%
AT Si0, AL O, Fe,0, Ca0 MgO S0, L P Bedk it HAt
RS 23.32 8.36 3.98 58.21 1.73 2.84 0.5 1.91 0.06
PR - - - - <5.0 <5.0 <0.6 <3.0 -
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Table 2 Main performance indicators of nano—CaCO,
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Table 3 Nano-modified concrete ratio

. BEHEPPRY (ke/m) HLEPR AV x WA
RIS WK KGO,/ (kgm')  / (kymd)  / (ke/md) (ke
NMCRO00 357.00 63 0.00 1177 662 151 3.34
NMCRO6 354. 48 63 2.52 1177 662 151 3.34
NMCR12 351.96 63 5.04 1177 662 151 3.34
NMCR18 349. 44 63 7.56 1177 662 151 3.34
NMCR24 346.92 63 10. 08 1177 662 151 3.34
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Fig.1 Schematic diagram of corrosion layer thickness
of nano—modified concrete specimen
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Fig. 2 Variation curves of compressive strength of nanometer calcium
carbonate modified concrete with immersion time in sulfate solution
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Fig.3 Variation curves of flexural strength of nano—calcium carbonate
modified concrete with immersion time in sulfate solution
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Fig.4 Variation curves of mass of nanometer calcium carbonate
modified concrete with soaking time in sulfate solution
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Fig.5 Variation curves of dynamic elastic modulus of nanometer
calcium carbonate modified concrete with soaking time in sulfate solution
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Fig. 6 Variation curves of corrosion layer thickness of nanometer

calcium carbonate modified concrete with immersion time in sulfate solution
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