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Table 1 Rc and Sc of the aggregates.

Aggregate Rc / mmol L1 Sc / mmol L1
A 10 43
B 35.0 88
C 11.6 496
700 —
600 |- O Aggregate A
O Aggregate B
é 500 - A Aggregate C
[=]
M
é Aggregates
300 Considered
Aggregates Potentially
Considered Deleterious
200 Innocuous Aggregates
Considered
—— " Deleterious
100 —
0 gl ||n|ﬁ| 1|§|||r|
1 10 100 1000
Sc / mmolL!
Fig. 1 Results of ASTM C 289-81 on aggregates

in this investigation.
O Aggregate B, A Aggregate C.
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Fig. 2 Expansion of mortar by mortar bar
method (ASTM C 227-81).
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Fig. 3 XRD profile of aggregate C.
o Quartz, O Feldspar, a Cristobalite.
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Table 2 Expansion and surface condition of the samples after autoclave treatment.

Alkali content Expansion Surface condition
/% /%
0.6 0.008 o
12 0.010 o
15 0.021 o
20 0419 x
30 0.830 X
o O Non-crack
x [ Crack

0.8 -

0.6 -

04 +

Expansion / %

0.2

1

0 1
0.5 1 1.5 2 2.5 3 3.5
Alkali content / %

Fig. 4 The relationship between expansion
and total alkali content in mortars.
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(b)

Fig. 5 Photographs of mortars
after autoclave treatment.
Alkali contents were (a) 0.6%
and (b) 2.0%.
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Table 3 Sc of the samples containing Li compounds.

Sc / mmol L

Blank 591
LiNO; 73
LiOHOH,0 207
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Abstract

The inhibiting effect of lithium compounds on the Alkali-Aggregate Reaction (AAR) was investigated. An aggregate
that has a high reactivity during the AAR was selected using the potential reactivity of the aggregates (chemical
method), mortar bar method, and XRD measurement. LiOH, LiNO;, LiCl, and Li,CO; were selected as the lithium
compounds and the inhibiting effect of these on the AAR was evaluated by a rapid test which used a quantity of high
alkali content mortar and autoclave treatment. The AAR depended on the total alkali content in the mortar and an
expansion of more than 0.4% appeared when the total alkali content was 2.0%. Every lithium compound used in this
experiment showed a high inhibiting effect on the AAR and the expansion of more than 75% could be suppressed
when the lithium compound/Na,O molar ratio was 05. It was considered that LiNO; could be applicable as the lithium
compound because of its cost, inhibiting effect on the AAR and work nature. Also the inhibiting mechanism of the

lithium compounds on the AAR was the formation of a lithium-silica compound that was insoluble.
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