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ABSTRACT

The corrosion behavior of reinforcing steel embedded in various
slag cement pastes was studied using the galvanostatic polarization
technique., The corrosion resistance is anpnreciably affected by the
degree of fineness of the dry slag cement. In pastes nroduced from
high 8laine area cement, the hehavior of embedded steel was very

close to Lhat in normal or type I movbiond cement paste, and is wuch
better than a low Blaine area conos (o0 B0 rutiun et U 2% el 100
nrovided a hetter passivating medium on compar o wilh J" R

018 and N7, Effects of lime ar gyrsum 1dd1'run wer: alsa insest-
igated and comparvatively studied for their action on Uhe corrosion -0
emhedded steel.  The results ohtained were suprorted by corrosicn
rates obtained using the Tinear polarizebion technique.

Das korrosive Verhalten von Beton-Stahl, das in verschied~nen
Hochofen Zementpaste eingesezt sk, wurde durch galvanostatische

Polarisationsnethode untersucht, Man fand, dass der Lo~ ~ive
Hiderstand von der Teilchengrisse des trockenen Zement aw,.aiq)ig
ist @ In Zementpaste von einer hiheren ausseren Zementeoberflache

ist das korrosive Verhalten des Zeanents hahe zu dieser von
Portland-Zement, und hesser als das Zement mit kleinerer oberflidche.
W/C Yerhdltniss von (0,25 und 0,1 ergibt ein besseres passives
Medium in vergleich zu W/C Yerhditnisec von 0,18 und 0,7. Der
Beeinflussung von Addition von Kalk oder Gips wurde ehenfalls
untersucht. Die Ergebnisse wurden durch_Untersuchung der
Korrosionsgeschwindigkeit mit linearer Po1ur|%at10ns methode

weiter hefestigt.
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Introduction

Part I(]) of this series describes the specific surfaco dreas and the
pore structures of hardencd siag cement mastes mixed with various wqter/cement
ratios. This paper reports mainly on the role of the initial Blaine arca of
the dry cement, presence of additives, and the water/cement ratio in relation
to the corrosion behavior of anbedded reinforcing steel.

[t is a well-known Tact Chat the corrasion of steel in alkaline media

and especiatly in concrele is slow, Previous work inlicated that, anodic
galvanostatic pelarization technicue at very low current densities is a
reliahle accelerated test for the prediction of the corrosion hehavior of
steel embedded in concrete.  This method has heen apnlied in the piresent

study,

Experimenta |

Slag cements used were of Blaine area 3600, 4200 and 6535 cmz/g, and the
water cement ratios were 0,18, 0.25, 0.40 and 0.70. Another series of exper-
iments was carried out with normal portland canert of Blaine arca 3780 cmzfg,
far comparison. The effect of admixing slag cement with 20% gypsum or wilh
10 and 20% Yime on Lhe corvasion hehavicur of reinforcing steel was also
investigated,

The galvanostatic polarization techninue, the preteealment of the elec-
trodes and the preparation of pastes are identical with those descrihed
e]seﬂherc(S‘q).

The corrosion rate of embedded reinforcing steel in the different
cement pastes was delermined using the Tinear polarization resistance technigue.
A manually operated Winking electronic standard potentiostat, Model 11-TS3

(5)

The reinforcing steel used throughout the present work was a mroduct of

was used, The procedure of Stern and Geary was adopted.

the Deita Company, Its Chemical analysis is as follows: € 0.2, S 0.07,
Fn 0.5, P 0.057%.

Results and fiiscussion

A - The corrosion behavior of stecl reinforcement in slag cement pastes in
absence of CaCl,.
Figure (1) is an ecxample of the anodic polarization curve at 2 constant

2 . . - ‘ )
c.d.of 30 pA/cm™ ohtained for embedded stee! in slag cement pastes in ahsence
of C17 ions. The corresponding curve obtainad for nortdand cement is in-

cluded. It can be seen that all the curves have the ssame characteristic form,
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