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The NO,-Hydrocalumite-Containing Material for Repairing the

Concrete Structures Damaged by Salt Injury

ooon

Hideki KOTAKI

Deterioration due to salt-induced damage is the principle cause of concrete degradation. The development of the

substance that absorbs chloride ions was carried out. This chloride ion absorber has the layer structure, and it

releases nitrous ions in its structure as counter substance. Released nitrous ions can suppress corrosion of an iron

reinforcing rod within concrete structure. Even in a concrete structure exposed to a high salt density, the index

0ONO,° 0 /0 CIP O, which signifies a rust prevention properties, is kept high value by executing the mortar added the

chloride ion absorber.
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Fig. 1 Schematic structure model of the NO,J
hydrocalumite, 3CaO0AIl,O30Ca(NO,),[InH,0.
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Fig. 2 XRD pattern of the NO,O hydrocalumite.
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Table 1 The absorbed amounts and the released amounts
of each ion in NO,- hyhdrocalumite.

Chloride ions(CI9)  Nitrous acid ions(NO,")

Theory values 121(mg/qg) 158(mg/qg)

Measurement values 44(mg/g) 168(mg/g)C

00 The measured value is larger than the theoretical
value because of existing ions in the outside of layers.
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Fig. 3 The flow chart of the Experiment (3.1).

Table 2 The composition of a mixture paste.

poltland cement | hydrocalumite

ratio 8 2

W/PO 55%

O W/P : The rations of the volume of water to the
weight of the powder. The powder amount is the sum
of the cement and the hydrocalumite.
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Fig. 4 XRD patterns of the samples.
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Fig. 5 Infrared spectra of the samples.
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Fig. 6 XRD patterns of the before and the after CI?

adsorption treatment.
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Fig. 7 Infrared spectra of the adsorbed and
non-adsorbed sample.

Table 3 The CI” O andd NO," O in the micro-porous solution of the mortar.

[CIP Imol/1 [NO," mol/1 [NO,P)/[CIP]

addgd amounts of ClI 1.0 15 10 15 10 15
(Ratio to the cement : wt%)

Added | Ratios 1.0 0.29 0.42 0.19 0.17 0.66 | 040
Calcium |to 20 0.26 0.48 0.38 041 146 | 085
Nitrite |the cement | 3.0 0.25 0.47 0.55 0.61 220 | 130

(Wt%)

added cement : hydro-

hydro- calumite | 0.08 0.17 079 | 079 988 | 465
calumite 8 : 2

CREATIVE No.l 2000
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Fig. 8 The squeeze utensil of the micro-porous solution.
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Fig. 9 The flow chart of the Experiment (3.2).
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Table 4 Composition of the mortar (Experiment(3.3)).

added Hydrocalumite| non-adeed
kinds in mortar in mortar
cement 80 100
Powder
hydrocalumite 20 d
water W/P0O 5500 W/CO 550

Added amounts of
Cl (to the cement)

0,10, 15,20, 3.0, 5.0(%)
O NaCl use
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[sizes]
mortar 1 4X4X16 (cm)
iron reinforcing rods : Diameters 1X13 (cm)

4cm iron reinforcing rods

“OT | —

Length of the mortar : 16 cm

Fig. 11 Outlook of the specimen (Experiment(3.3)).
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Fig. 12 The corrected rest potential changes on time of the
iron reinforcing rods in the hydrocalumite
containing mortar.
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Fig. 13 The corrected rest potential changes on time of the
iron reinforcing rods in the normal motar.
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Table 5 Results of the micro-porous solution in mortar by
ion-chromatographic method.

CI” addition | CI”conc. | NO," conc. | NO,"” /CIP
amounts (mol/1) (mol/1) | (mol ratio)
The ratios to the

powder (%)

1.0 0.07 0.93 133
20 031 1.10 3.6
30 0.65 117 18
5.0 1.56 117 0.8
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Fig. 14 Outlook of the specimen(Experiment(34)).
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Fig. 15 The corrected rest potential changes on time of the
iron reinforcing rods.
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Fig. 16 The analysis results of the micro-porous solution.
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