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A Study on Chloride Threshold Level of Polymer Inhibitive Coating
Containing Calcium Hydroxide

Ha-WonSong", Chang-Hong Lee,"* Kewn-Chu Lee,” and Ki-Yong Ann"

YDept. of Civil and Environmental Engineering, Yonsei University, Seoul 120-749 Korea

ABSTRACT

Various types of coatings have been developed for use as reinforcement in concrete and to resist chloride envi-

ronment. The most commonly used coatings are inhibited and sealed cement slurry coating, cement polymer compositing coating
and epoxy coating. Cement slurry offers passive protection, epoxy coating offers barrier protection whereas polymer coating offers
both passive protection and barrier protection. Moreover, damage during handling of the steel may result in disbondment of the
epoxy coating, which would increase the risk of localized corrosion. In the present study, inhibiting technique was used to increase
the calcium hydroxide content at the interface up to 20%. Calcium hydroxide provides a high buffering capacity that resists a local
fall in pH and thus maintains the alkaline environment necessary to prevent chloride corrosion. This study examines the use of a
calcium hydroxide coating on the steel surface to enhance the pH buffering capacity of steel-concrete interface. Finally, the chloride
threshold level (CTL) of polymer inhibitive coating calcium hydroxide is evaluated.
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Table 1 Oxide composition of OPC, PFA and GGBS used in
this study (in %)
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Oxide OPC PFA GGBS
CaO 64.7 1.7 412
SiO, 20.7 48.7 342

Al,O; 4.6 18.8 11.7

Fe,0; 3.0 7.7 1.43
MgO 1.0 1.0 8.81
Na,O 0.13 0.4 0.29
K,0 0.65 1.9 0.31

Mn, 03 - - 0.3
TiO3 - 0.9 0.58
SO, 3.0 0.64 -

Ignition loss 1.30 1.52 1.29

Table 2 Mix proportions for concretes used in this study

Unit weight ¥
Mix | wic |SemP nit weight (kg/m )
(mm) |Cemen{ PFA |GGBS| Water | Sand |Gravel
OPC 1 0as | 140 | 282 | - - 127 | 709 | 1307
(lean)
OPC 045 | 130 | 350 | - - | 158 | 519 | 1355
(rich)
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65%
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Table 3 Mix proportions of inhibitive coating used in this study

Coating | Water (g) | Polymer (butyl digol) (g) | CH (g)
I 50 0 40
I 25 25 40
111 12.5 37.5 40
v 7.5 425 40

714 | st==32|E5tE

=27%| M20A 65 (2008)



A= =]
T’T_/i]

5 A o] gt
3 E FNTES =
FAste] FAPAE A9 A

i
iz
o3
rir

3}
=

o
=

ZAYE AHE &
I 45 &<t 20+1°C
WA ST SHE,
AN EPIHE TR,
o] 4Me] NaCl &9dellA 25°Ce] =02 4%
T 2 Ady #AEE dA 23 NS =E Fig
1] reRH AT
Az FAYES YfZlole 9 HAFALE I
ste] 15mmZE A5 o, A4 F A
/;ll

Hekr WA olgstel Zuiy 3z 3 F ¥

A% FAYE A9
oA AAE AF Mas T3l 2y
H7IE 315t Fig. 20l S3ZE AJHA]

2 TR o] F AAZ 24

> o
2 3 o Mo R

- A8
2]
of We HZy ZIAYE AHore Fi
A& gske] Yepg ik
Fig. 2& Zve ARFSAHLE F5 F20] 4FF
2 Al o] AHE Zl o A A @A
APAFE ] 7 (scanning electron microscopy: SEM)
g3sto] FfEYP3 F 0|2 Scion image TEIYL o]
g&to] 71%¢] 256 bitmap Z &= BSE image”|H< ©]

2o

S
=2 =2 =
O
=

°|

Heater

Coated

L

i
S8 Uncoated

_'| Solution

Titanium
mesh

(-

Fig. 1 Schematic of experimental set-up for CTL testing
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Fig. 2 BSE image of steel-concrete interface
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Fig. 3 An example of corrosion monitoring by galvanic current
measurement between the anodic steel in concrete and
an external cathodic titanium mesh
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Fig. 4 The thickness of inhibitive coating measured by a
micrometer and by the weight method

Table 4 Thickness of calcium hydroxide polymer coating on

the steel
. |Thickness calculated from| Thickness measured by
Coating . .
density (mm) micrometer (mm)

0.45 0.45

| 0.66 0.70
0.68 0.68
0.64 0.64
0.62 0.61
0.61 0.61

II
0.73 0.72
0.36 0.37
0.84
0.76

I N/A
0.55
0.71
0.73
0.62

v N/A
0.68
0.70
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Fig. 5 Time to surface carbonation of inhibitive coating with
various proportions of polymer in the solvent
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Fig. 6 Chloride threshold level for the inhibitive coating as a

function of the entrapped air void content at the steel-
concrete interface
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