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Anti-Solidification Technology for Fine Aggregate from Blast Furnace Slag
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Abstract:

Fine aggregates of blast furnace slag have similar physical properties of natural sands and are used for concrete
aggregates. The slag aggregates sometimes stick each other during storage because of the hydration reaction,
which is inherent character of granulated blast furnace slag; therefore, anti-bonding agents are used to prevent the
phenomenon. As new anti-bonding agents, derivative of sodium gluconate and sodium polyacrylate were studied.
The safe storage term using new agents were extended more than twice of ordinal one. Outdoor piling test of the
aggregate indicated that new agents prevent the consolidation over two months even during summer season. The

effects of the agents on concrete properties were negligible.
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Fig.2 Chemical formula of sodium gluconate
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Fig.3 Chemical formula of derivative of sodium gluconate
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Fig.4 Chemical formula of sodium polyacrylate
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Blast furnace slag
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Photo 1 Outdoor storage examination of blast furnace slag
aggregate with anti-bonding agents
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Table 1 Concrete mixture proportions

. . . Quantity of material per unit volume of concrete (kg/m®)
Number Water cement ratio | Fine aggregate ratio Blast £ |
(%) (%) Water Cement vastfurnace SIag |\ trral sand | Coarse aggregate
fine aggregate
1 193 322 437 408 938
60 47
2 192 320 438 412 941
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Fig.5 pH transition of blast furnace slag aggregate
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Fig.6 Dosage effect of anti-bonding agent on solidification
time of blast furnace slag aggregate at 40°C
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Fig.7 Calcium sequestration capacity in unit weight of
anti-bonding agent
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Fig.8 Calcium sequestration capacity against carboxyl in
anti-bonding agent
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Fig.9 Relationship between calcium sequestration capacity
and solidification time of blast furnace slag fine
aggregate

JFE #:# No. 19 (2008 4£ 2 1)

Olnitial setting
BFinal setting

Time of setting (h)
(o)

GS:Sodium gluconate

DGS: Derivative of sodium gluconate
PSA:Sodium polyacrylate

X 10 EHERFEA OERERH LRI ORE

Fig.10 Influence of anti-bonding agent on concrete setting
time
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Fig.11 Influence of anti-bonding agent on concrete strength
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