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Table 1 Chemical compositions of cement lithium slag and fly ash %
Si0, CaO MgO Fe, 05 ALO; SO, Na,O K0
1.41 21.67 61.31 2.88 4.68 4.76 1.98 0.51 0.20 0.54
54.52  7.48 0.22 1.84 18.20 7.45 0.34 0.22  0.48
2.10 53.46 1.93 0.90 4.60 31.96 0.28 0.38 1.11 1.11
14d 0.156% .
14d 0.019% .
. 2
ASR
Table 2 Replacement schemes of lithium slag
2 and/or fly ash %
0
FLO 0 0
F20 20 0
F30 30 0
ASR L10 10
ASR 120 20
F20L10 20 10
F301.20 30 20
3 ASR
Table 3 Suppressing effect of lithium slag
10% 20%
and/or fly ash on ASR %
14d
€1
FLO 0.139
F20 0.010 93
F30 0.003 97
L10 0.081 42
120 0.033 76
a F20L10 0.016 88
F30120 0.016 88
10% 20% 4
76 % 14d
c Table 4 14 d-expansion of AMBT by use of
marble sand or sandstone sand %
88% .
AS
ASR St
0 0.019 0.156 0.137
10 0.024 0.146 0.122
20 0.029 0.098 0.069
30 0.034 0.048 0.014
4 13
20%  30% 0.10%
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14d 14d
e € Ae ¢, - HEBE) —HEBE 10%
- = X T 885 [ o AIHBH20% = IS 30%
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Fig.2 Expansion of concrete prisms made of
3 20% 6 lithium slag and reactive sandstone
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Suppressing effect of lithium slag on alkali-silica reaction and
separation of its self-expansion

DING Jian-tong BAI Yin CAI Yue-bo
Materials and Structural Engineering Department — Nanjing Hydraulic Research Institute  Nanjing 210024  China

Abstract For the proper evaluation of the suppressing effect of lithium slag on alkali-silica reaction ASR  tests on the
suppressing effect of lithium slag on ASR and the separation of its self-expansion were performed. The suppressing effects
of the lithium slag or fly ash on ASR were compared by use of the accelerated mortar bar test  AMBT . The effect with
20% of the lithium slag to inhibit ASR expansion was 76%  while that with 20% of fly ash was 93% indicating that
under the same replacement content the suppressing effect of the former was greatly smaller than that of the latter. The
self-expansion of the lithium slag with the content of 0 10% 20% and 30% in AMBT the corresponding expansion
rate was about 0.005% to 0.015% was obtained by use of non-reactive marble aggregate and then was subtracted by
that with the corresponding content by use of the reactive sandstone aggregate. Thus the self-expansion of the lithium slag
was separated from the tests on the effect of lithium slag on ASR of reactive aggregate. The 60°C accelerated concrete
prism tests were conducted to verify the early expansion of concrete due to the lithium slag and its effect on ASR. The
results show that the lithium slag will cause early expansion of mortar or concrete and this expansion should be separated
when the suppressing effect of the lithium slag on ASR is studied with 30% or more of the lithium slag ASR of the
sandstone aggregate will be effectively reduced by 89% and the effect is only a little lower than that of typical fly ash

with the same replacement content.

Key words lithium slag fly ash alkali-silica reaction self-expansion sandstone





