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Effectiveness of Lithium Nitrite in Suppressing
Alkali-Aggregate Expansion

by
Mitsuru SAito*, Akio KiTaAcaAwA** and Shigemasa HAsABA***

The effect of LiNQ, on the suppression of expansion due to alkali-aggregate reactions was investi-
gated by preparing mortars with a reactive andesite sand and measuring the expansion at the pre-
scribed times of the mortars cured up to 7 months. The test results showed that the addition of LiNO,
giving a Li/Na mole ratio of 0.4 conspicuously suppressed expansion of mortars stored in a fog box
and immersed in 1N NaCl solution at 40°C. Furthermore, none of the mortar specimens containing the
amount of LiNQ, which exceeded a Li/Na mole ratio of 0.8 expanded even under the severe condition
of 6 months immersion in 1N NaOH solution at 20°C. Expansion tests of mortars using reactive sand
particles impregnated with LiNOQ, solution were conducted as well. The use of the impregnated sand
particles was found to suppress expansive alkali-aggregate reactions promoted by the intrusion of
Na*, Cl-, and OH" ions. it was also confirmed that the compressive and tensile strengths of mortars
changed little by the application of LLiNO,. The results obtained show that 1.iNQ, may be able to use

as a chemical admixture for preventing alkali-aggregate expansion of concrete.
Key words : Alkali-aggregate reaction, Expansion, Chemical admixture, Lithium nitrite,
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Table 1. Expansion tests of mortars.

(a) Tests of mortars adding LiNO,.

Curing method

Li/Na mole ratio

Storage in a fog box maintained at 40°C and
about 100% R. H.

00, 0.2, 0.3, 04, 05, 06, 09,
and 1.2

Immersion in 1N NaCl solution at 20°C or 40°C
after storing in a fog box for 4 weeks

Immersion in IN NaOH solution at 20°C after
storing in a fog box for 4 weeks

00, 02, 0.3, 04, 05, 06, 0.8,
1.0, and 1.2

(b) Tests of mortars using reactive sand particles impregnated with LiNO, solution.

Series

Curing method

Contents

Storage in a fog box maintained at 40°C and
about 100% R. H.

A Immersion in 1N NaCl solution at 40°C after
storing in a fog box for 4 weeks

Oven-dried sand particles are immersed in 0.0,
15, 3.0, 50, 7.5, 10, 15, and 25% LiNO, solu-
tions for 3 hours

Immersion in LN NaOH solution at 20°C after
storing in a fog box for 4 weeks

Storage in a fog box maintained at 40°C and
about 100% R. H.

Air-dried sand particles are impregnated with

B Immersion in 1N NaCl solution at 40°C after
storing in a fog box for 4 weeks

0.0, 15, 30, 50, 75, 10, 15, and 25% LiNO,
solutions corresponding to the amount of wa-

Immersion in 1N NaOH solution at 20°C alter
storing in a fog box for 4 weeks

ter which they are capable of absorbing
further
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Fig. 1. Expansion of mortars adding LiNO,
stored in a fog box at 40°C.

0.201 Li#Na mole ratio
—o— 0
—a— (0.2
—— 0.3
—a— 04
S~ D
—a— 0.6

015F

Expansion(¥)
o
=)

]

0.05

0.00 g .n‘

ST 3 3 5 & 7

Time(Month)

Fig. 2. Detailed expansion behaviors of mortars
adding LiNO, stored in a fog box at 40°C.
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Fig. 3. Expansion of mortars adding LiNO,
immersed in 1IN NaCl solution at 40°C.
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Fig. 4. Expansion of mortars adding LiNO,
immersed in 1IN NaOH solution at 20°C.
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Fig. 5. Expansion of mortars using processed
reactive sand particles stored in a fog box
at 40°C (A series).
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