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Abstract

It is known that polymer concretes are 8 ~10 times more expensive than ordinary Portland cement concretes; therefore, in the pro-
duction of polymer concrete products, it is very important to reduce the amount of polymer binders used because this occupies the
most of the production cost of polymer concretes. In order to develop a technology for the reduction of polymer binders, smooth
and spherical aggregates were prepared by the atomizing technology using the oxidation process steel slag (electric arc furnace slag,
EAFS) and the reduction process steel slag (ladle furnace slag, LFS) generated by steel industries. A reduction in the amount of
polymer binders used was expected because of an improvement in the workability of polymer concretes as a result of the ball-bearing
effect and maximum filling effect in case the polymer concrete was prepared using the smooth and spherical atomized steel slag
instead of the calcium carbonate (filler) and river sand (fine aggregate) that were generally used in polymer concretes. To investigate
physical properties of the polymer concrete, specimens of the polymer concrete were prepared with various proportions of polymer
binder and replacement ratios of the atomized reduction process steel slag. The results showed that the compressive strengths of the
specimens increased gradually along with the higher replacement ratios of the atomized steel slag, but the flexural strength showed
a different maximum strength depending on the addition ratio of polymer binders. In the hot water resistance test, the compressive
strength, flexural strength, bulk density, and average pore diameter decreased; but the total pore volume and porosity increased. It
was found that the polymer concrete developed in this study was able to have a 19% reduction in the amount of polymer binders
compared with that of the conventional product because of the remarkable improvement in the workability of polymer concretes using
the spherical atomized oxidation steel slag and atomized reduction steel slag instead of the calcium carbonate and river sand.
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Table 1. The Physical Properties of UP Resin and PS Shrinkage
Reducing Agent

Type Specific None volatile Acid Viscosity
p gravity materials value (Poise)
Unsaturated 11 62 20 41
polyester resin
PS SRA 0.95 35 - 33

Table 2. Chemical Composition of Atomizing EAFS and LFS

Chemical composition (wt%)

Free-

Material SiOz A1203 F€203 CaO MgO KzO SO3 Ca0

Ig. loss

EAFS" 131 79 302 400 80 01 01 02 04

LFS”? 71 246 10 593 48 08 19 02 03

Y EAFS : Atomizing Electric Arc Furnace Slag
? LFS : Ladle Furnace Slag

Table 3. Physical Properties of the Fine and Coarse Aggregates

. Water  Unit Solid .
Density . Size
(@ /Cm3) content weight volume

Type Source
) (kefm)  h)

Coarse aggregate  Silica 265 < 0.05 1,510 520 5.0~8.0

Silica 262 <005 1422 550 03~12

Fine aggregate A omizing 204

<005 1879 632 03~12
steel slag
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Table 4. Mix Proportions of UP Polymer Concrete
pB" Filler Fine aggregate Coarse aggregate
(Wt%) (EAF(soﬁ)deeﬂ River sand LFS? Wt%) Remarks
(Wt%) (vol%)
20 0
15 5
7.5 20 10 10 52.5
5 15
0 20
20 0
15 5
8.0 20 10 10 52
5 15
0 20 Catalyst : MEKPO?”
Accelerator : CoOc”
20 0 Shrinkage-reducing agent : ps”
15 5
8.5 20 10 10 51.5
5 15
0 20
20 0
15 5
9.0 20 10 10 51
5 15
0 20
" PB : Polymer binder (UP 80%+PS 20%)
? LFS : ladle furnace steel slag
» MEKPO : Methyl ethyl ketone peroxide
9 CoOc : Cobalt octoate
> PS : Polystyrene
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Figure 1. Compressive strengths of Up/PS polymer concrete vs.
replacement ratios of LFS.
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Figure 2. Flexural strengths of Up/PS polymer concrete vs. replacement
ratios of LFS.
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Figure 3. Reduction ratios of compressive strength measured before
and after hot water resistance test vs. replacement ratios of LFS.
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Figure 4. Reduction ratios of flexural strength measured before and
after hot water resistance test vs. replacement ratios of LFS.
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Figure 5. Comparison of total pore volume, average pore diameter, porosity and bulk density measured before and after hot water resistance test

vs. replacement ratios of LFS aggregates (Polymer binder : 8.5%).
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Figure 6. Micrographs of atomizing EAFS powder, LFS aggregate and river sand.
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Figure 7. Micrographs of specimen surface, fractured surface before and after hot water resistance test (Polymer binder : 8.5% LFS replacement

ratio : 50%).
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