=

d- =

@ Arbel A AR2A 54 FY

The Effects of Pozzlanics on the Recycled Aggregates
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ABSTRACT

To improve the mechanical propertiesof
concretes containing recycled aggregate, pozzo-
lanic materials such as colloidal silica, water
glass, and/or silica fume were used to decrease
the porosity of the recycled aggregates. Some
pozzolanic materials were adsorbed on the
surface of recycled aggregates and closed the
open pores of surfaces. The water absorption
was decreased from 6~8% to 1~2% as the
amount of adsorption was increased.

Compressive strength of cement mortars
and concretes using surface treated recycled
aggregates reaches above 95% of the strength
of its natural counterparts. Investigation of the
microstructures using the scanning electron
micrographs showed the formation of dense
surface after treated recycled aggregates.
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Table 1. Characteristic of the natural, recycled and surface-treated aggregates

Values
Unit Natural Recycled | Recycled aggregates after surface treatment
aggregates | aggregates | Silica sol | Silica fume | Sodium silicate
Porosity % 2.01 11.40 8.70 9.63 10.90
Water absorption | % 0.73 4.75 3.43 4.09 451
Bulk Density |g/em®| 275 2.38 253 2.72 2.44
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Fig.1 (a) Bulk density, (b) Porosity, and (c) Water absorptions of the recycled aggregate
with three different type of surface treatment. (Ssol : 10wt% silica sol solution,
SS : 10wt% sodium silicate solution, SF : dispersed silica fume in 10wt% silica

sol solution)
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(a)

(b)

Fig.2 Scanning electron micrographs of the (a) natural aggregate and

(b) recycled aggregates

(a)

Fig.3 Scanning electron micrographs of the surface of recycled aggregates after the
surface treatment with (a) Ssol : 10wt% silica sol solution, (b) SS : 10wt%
sodium silicate solution, and (c) SF : dispersed silica fume in 10wt% silica
sol solution
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Fig.4 Compressive strength of the (a) cement mortar and (b) cement concrete mixed

with different type of aggregates. (NA : natural aggregate, RA :
surface treated with 10wt% silica sol solution, SS :
10wt% sodium silicate solution, SF :

Ssol :

in 10wt% silica sol solution
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recycled aggregate,
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