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Electrochemical Behavior of Steel in Concrete

in Distilled Water and in Artificial Sea Water
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ABSTRACT

The effects of sample preparation procedures and exposure environments on the electrochemi-
cal behavior of steel in concerete have been investigated. The results showed that the electrochemi-
cal potential measured in distilled water was about 0.4 V higher than that in artificial sea water.
Whereas, the type of cement used, the mixing water and the curing procedure had no discernible
effects on the electrochemical potential measurements both in distilled water and in artificial sea
water. Electrochemical impedance spectroscopy (EIS) was employed and the results showed that
the electrochemical reaction mechanisms differed appreciably for the specimens immersed in

artificial sea water for 3 and 5 months, respec
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Type I Typell TypeV
Item Cement ement Cement
Si0, % 20.68 20.80 21.12
ALO, % 5.41 5.13 3.43
Fe:Oy % 3.23 4.41 4.21
CaO % 63.95 63.80 64.99
MgO % 1.98 1.07 1.54
SO, % 2.43 2.53 2.07
Ig.LOSS % 1.4 1.31 1.26
Ins.Res. % 0.10 0.18 0.10
C.A % - 6.1 2.0
CAF+2CA % — — 16.8
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# 2 ZNABHRERAZSIKEZYELER

Item Coment Coment Coment
Finenéss, ASTM
Blaine method 331 . 340 430
(m*kg)
Soundness ( %6 ) 0.05 0.05 0.01
Compress
Strength ( psi)
3 days 3000 2810 3030
7 days 4020 3580 4050
28 days 5480 5110 5490
Time to setting:
( hr: min)
Initial set 2:30 1:58 2:27
Final set 3:50 3:58 3:31

% 3 ATHASESRARME ( ASTM D 1141-75)

iteYy B|E(g/1) L&Y ME (/1)
. NaCl 24.53 NaHCO, 0.201
CaCl: 5.20 KBr 0.101
Na,SO, 4.09 H.BO, 0.027
NaCl 1.15 SrCL 0.025
KCl 0.695 NaF 0.003
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