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Effect on the Corrosion of Steel by Unburnt Carbon in Fly Ash Cement Mortar
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Abstract - The increase of activated carbon contents in fly ashes accelerate the corrosion of steel embedded in
ordinary portland cement(OPC) mortar. Cement losses its identity of colour when the % of carbon is increased. More
than 60[%] area was rusted when carbon content is increased beyond 8[%] for the exposure period of one year.
Comparable corrosion rate with OPC was obtained up to 6[%] carbon level only. The tolerable limit of replacement for
various admixed carbon system under aggressive alternate wetting and drying condition with 3[%] NaCl was found to
be 6 to 8[%].
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Table 1 Composition of OPC and fly ash

Q8 OPClwt%] Ee}o] oA [wt%]
Ca0O 63.80 3.26

Si0; 22.80 51.63
Al0O3 510 29.40
Fe:03 370 520

MgO 1.70 2.80

SOz 2.00 0.40

LOI 0.80 6.31

7V} 0.10 1.00
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Fig. 1 Potential vs. number of cycles of exposure for OPC
and fly ash with different percentages of carbon
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Table 2 Gravimetric weight loss of rebar due to corrosion
g4 £ 4 & [mmpy]

OpPC 00735

OPC + FA 0.0557

OPC + 2[%] &4 &3 FA 0.0674

OPC + 4[%] &4 &3 FA 0.0723

OPC + 6[%] &4 &% FA 0.0734

OPC + 8[%] B4 & FA 00735

OPC + 10[%] &4 &% FA 0.0995

OPC + 12[%] &4 €% FA 0.1360

OPC + 24[%] &4 EF FA 0.2409
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Table 3 Qualitative estimations of corroded area
Alga 74 g 9%]
OPC 30
OPC + FA 30
OPC + 2[%] &4 &% FA 32
OPC + 4[%] &4 &% FA 34
OPC + 6[%] &4 &% FA 32
OPC + 8[%] &4 &% FA 40
OPC + 10[%] &4 &% FA 60
OPC + 12[%] &4 &3 FA 65
OPC + 24[%] &4 % FA 65
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