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R M8 | g (mol) | B4 VBE (mol) | SLoe P B LOIRA + V35 U2
AA v (| OH~ ClI- NOy~ | SO4% | Nat K* Ca2t | CI"/OH™ | CI'/NOy™ | ()4 A v | (=) 44> | (+)=(—)
1 0.213 0 0 0.002| 0.079| 0.084| 0.007 0 0 0.170 0.215 ~0.046
3 0.226 0 0 0f 0.124] 0.104| 0.011 0 0 0.240 0.226 0.014
0% 7 0.285 0 0 0| 0.197| 0.129| 0.006 0 0 0.333 0.285 0.048
28 0.333 0 0 0.001 | 0.219| 0.159 | 0.005 0 0 0.374 0.334 0.040
BA 90 0.380 0 0 0.002 | 0.249| 0.168| 0.005 0 0 0.421 0.382 0.040
Fid 1 0.258 | 0.156 0 0.003 | 0.321| 0.095| 0.007 0.606 0 0.423 0.417 0.006
i 3 0.352 | 0.073 0 0.003 | 0.361| 0.106 | 0.009 0.207 0 0.476 0.428 0.048
0.56% 7 0.444 | 0.038 0 0.002 | 0.401| 0.128| 0.004 0.086 0 0.534 0.485 0.049
£ 28 0.485 | 0.032 0 0.004 | 0.419| 0.129| 0.005 0.065 0 0.553 0.521 0.032
b 90 0.518 | 0.032 0 0.004 | 0.441| 0.153| 0.004 0.061 0 0.598 0.554 0.045
il 1 0.288 | 0.362 0 0.006 | 0.506 | 0.103 | 0.007 1.258 0 0.616 0.656 —0.040
3 0.444 | 0.207 0 0.005| 0.529| 0.115| 0.005 0.466 0 0.648 0.656 —0.008
1.0% 7 0.523 | 0.137 0 0.007 | 0.532| 0.123| 0.005 0.262 0 0.660 0.667 -0.007
28 0.587 | 0.114 0 0.009 | 0.593| 0.143| 0.004 0.194 0 0.740 0.710 0.030
90 0.596 | 0.111 0 0.011} 0.598| 0.146| 0.003 0.187 0 0.748 0.718 0.030
1 0.224 0| 0.174{ 0.002| 0.326| 0.097{ 0.010 0 0 0.433 0.400 0.033
3 0.320 0| 0.133| 0.001| 0.383| 0.114| 0.005 0 0 0.502 0.454 0.048
0% 7 0.376 0| 0.120} 0.001| 0.389| 0.125| 0.005 0 0 0.519 0.497 0.022
L 28 0.443 0| 0.108| 0.003| 0.428 | 0.146 | 0.004 0 0 0.578 0.544 0.033
i 90 0.443 0| 0.102| 0.002| 0.427| 0.147| 0.005 0 0 0.579 0.547 0.032
i3 1 0.240 | 0.222| 0.217| 0.005| 0.544| 0.114| 0.008 0.926 1.026 0.665 0.684 —0.018
+ 3 0.385| 0.075| 0.167 | 0.004| 0.550 | 0.119| 0.005 0.194 0.448 0.673 0.630 0.043
0.5% 7 0.455| 0.049| 0.154| 0.003| 0.565| 0.118| 0.004 | 0.108 0.319 0.686 0.662 0.022
b 28 0.533| 0.047| 0.146| 0.006 | 0.621| 0.139 | 0.003 0.089 0.324 0.763 0.733 0.033
1 90 0.565| 0.035| 0.131| 0.006 | 0.631| 0.140| 0.003 0.062 0.266 0.774 0.737 0.032
72 1 0.255| 0.469| 0.238| 0.008| 0.795| 0.120 | 0.009 1.840 1.969 0.923 0.970 —0.048
3 0.450 | 0.227| 0.204| 0.007| 0.805| 0.118| 0.005 0.505 1.113 0.927 0.889 0.039
1.0% 7 0.504 | 0.190| 0.188| 0.008 | 0.809| 0.119| 0.004 0.377 1.009 0.932 0.890 0.042
28 0.614| 0.155| 0.171| 0.012| 0.819| 0.140 | 0.003 0.253 0.906 0.962 0.952 0.010
90 0.637 | 0.150| 0.166| 0.012| 0.832| 0.141| 0.003 0.235 0.904 0.976 0.964 0.012
1 0.149 0| 0.135 0| 0.103| 0.104| 0.030 0 0 0.237 0.284 —0.048
3 0.158 0| 0.094 0| 0.148| 0.127| 0.013 0 0 0.288 0.252 0.035
0% 7 0.227 0| 0.082 0| 0.196| 0.142| 0.009 0 0 0.346 0.309 0.038
® 28 0.289 0| 0.076 | 0.001| 0.236| 0.168 | 0.007 0 0 0.411 0.366 0.046
i 90 0.317 0| 0.074| 0.001| 0.250| 0.178 | 0.008 0 0.435 0.392 0.043
B 1 0.200 | 0.144| 0.160 0| 0.358| 0.120| 0.064 0.722 0.901 0.542 0.505 0.036
% 3 0.282 | 0.059| 0.136| 0.001| 0.379 | 0.120| 0.009 0.209 0.434 0.507 0.478 0.030
0.5% 7 0.370 | 0.038| 0.120| 0.001| 0.399 | 0.137| 0.007 0.102 0.315 0.543 0.5629 0.013
v 28 0.416 | 0.033| 0.107| 0.003| 0.427| 0.152| 0.006 0.079 0.306 0.585 0.559 0.026
v 90 0.426 | 0.027 | 0.108| 0.002| 0.436| 0.158 0.006 0.064 0.252 0.600 0.564 0.036
1 0.207| 0.389| 0.233| 0.005| 0.609 | 0.121| 0.081 1.800 1.670 0.811 0.834 —0.023
3 0.308 | 0.212 0.186| 0.004 | 0.612| 0.124| 0.006 0.689 1.143 0.742 0.710 0.032
1.0% 7 0.456 | 0.115| 0.148| 0.004 | 0.614| 0.134| 0.006 0.253 0.782 0.754 0.723 0.031
28 0.481| 0.109| 0.135| 0.007| 0.631| 0.143| 0.006 0.227 0.810 0.780 0.732 0.048
90 0.560 | 0.090| 0.134| 0.006 | 0.662| 0.149 | 0.006 0-160 0.670 0.818 0.790 0.028
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Pore Solution Composition and Electrochemical Behavior
of Steel Bars in Mortars with Ca(NO)z: and NaNO,

By Mitsunori Kawamura, Shin Tanikawa and Hidefumi Koto

Concrete Research and Technology, Vol. 8, No. 1, Jan. 1997

Synopsis The effectiveness of Ca(NOjy); and NaNOy as a corrosion inhibitor has been confirmed.
However, it may be important from the viewpoint of corrosion of reinforcement in the concrete contami-
nated with Cl- ion to reveal the behavior of NO,™ ion in relation to Cl™ ion concentration in pore solutions
in concrete. In this study, the analyses of pore solution in NaCl containing—mortars with and without in-
hibitor were carried out to elucidate effects of the inhibitors on the chloride binding capacity of mortars.
NO,™ ion concentrations in the pore solution in NaCl-containing mortars treated with 195 Ca(NOy); by
mass of cement were lower than in the corresponding mortars with NaNO,. The addition of NaNO, a lit-
tle raised OH™ ion concentration, but OH™ ion concentration was reduced in the mortars containing
Ca(NOg);. However, CI7/NOy™ ratio in the pore solutions in mortars containing Ca(NOy), were lower
than in mortars containing NaNOy because of the dissipation of greater amounts of Cl™ ions from the
pore solutions in the former than in the latter.

Keywords : concrete structures, reinforcement steel, corrosion inhibitor, pore solution, sodium nitrite,

caluciaum nitrite
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