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Compressive Strength and Acid-Resistant of Polymer Concrete
Using Redispersible Polymer and Blast Furance Slag Powder
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Abstract

This study was performed to evaluate the compressive strength and acid-resistant of polymer concrete using
redispersible polymer powder(RPP) and blast furance slag powder(BSP). Material used were ordinary portlant
cement, recycled coarse aggregate, natural fine aggregate, redispersible polymer powder and blast furnace slag
powder. The main experimental variables were the substitution ratio of redispersible polymer powder and blast
furnace slag powder, when the substiution ratios of RPP were 0, 1, 2, 3, 4, 5 and 6%, and those of BSP were
10%. The compressive strength and acid-resistant of polymer concrete using RPP and BSP were compared with
those of ordinary concrete(Basis). When the substitution ratio of RPP was 1%, at age of 28 days, the
compressive strength were more higher than those of Basis by 24%, and it was decreased with increasing the
RPP content, respectively. Also, the water absorption ratio was decreased with increasing the RPP content. But,
the acid-resistant was improved with increasing the RPP content.

Keywords : Redispersible polymer powder, Recycled coarse aggregate, Blast furnace slag powder, Compressive
stength, Water absorption ratio, Acid-resistant.
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Table 1 Physical properties of ordinary portland

cement
Setting time Compressive strength
SG (h-min) (MPa)
Initial Final 3days | 7days | 28days
3.15 5-7 7-20 19 21 32

Table 2 Chemical composition of ordinary portland
cement (Uint : wt,%)
AlOs | CaO | MgO | SOs
4.84 16385 | 3.32 | 3.09

SiOz
21.09

K:0
1.13

NHQO
0.29

F6203
2.39
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Table 3 Physical properties of blast furnace slag

powder
Grain size  |Specific gravity Sursfzeczlf;uc’ea Unit weight Color
(mm) (20C) ) (kg/m’)
(cem/g)
<0.15 2.90 4,651 1,077 White

Table 4 Chemical composition of blast furnace
slag powder (Uint : %)

SiOQ Aleg Ca0 MgO SOg F8203 Ig. loss
33.30 | 13.27 | 44.30 5.80 245 | 028 | 0.60
omj, I =24 E BHdE-S Table 3, 49

ot
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g AU 20mmz AxE 1% AYFES=AY
BN A AAmAS BB K819
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Table 5 Physical properties of redispersible polymer powder
. Ash content . iy . .
Type of polymer| Solid content (LOOOC / 30min) Apparent density Appearence Stabilizing system Particle size
EVA 99+1% 11£2% 540 + 50 g/L White powder Poly vinyl alcohol Max 4%, 400pm <

Table 6 Physical properties of aggregates

Tyoe Size Specific gravity Absorption ratio Fineness modulus Unit weight
P (mm) (20C) ®) (kg/m')
Recyled coarse aggregate 5~20 2.2 6.11 6.88 1,214
Natural fine aggregate <4.75 2.61 2.34 2.32 1,476
Table 7 General properties of superplasticizer
Specific gravity Freezing point I . Unit weight
(20°C) PH Color ) Principal ingredient (ke/m)
1.20 9+1 Dark brown liquid -2 Naphthalence sulfonnate 1,190
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Table 8 Miix design of polymer concrete using redispersible polymer powder and blast furnace slag

powder
Replace ratio of - .
Mix type admixture (%) Unit weight (kg/m’) \?ZI; (S;E;
RPP | BSP | SP Gravel Sand Cement Water BSP RPP SP ) ’
Basis - - 1 989 805 346 168.0 - - 347 48.6 | 44.6
RB-0 0 989 805 312 168.0 34.7 - 347 485 | 44.6
RB-1 1 989 805 308 168.0 34.7 35 347 485 | 44.6
RB-2 2 989 805 305 167.7 34.7 6.9 347 484 | 44.6
RB-3 3 10 1 989 805 301 167.3 34.7 10.4 347 48.3 | 44.6
RB-4 4 989 805 298 167.1 34.7 139 347 48.2 | 44.6
RB-5 5 989 805 204 166.7 34.7 17.3 347 48.2 | 44.6
RB-6 6 989 805 291 166.0 34.7 20.8 347 479 | 446
* RB : Redispersible polymer powder content 0~6% and blast furnace slag powder content 10%
* RPP : Redispersible polymer powder
* BSP : Blast furnace slag powder
* SP : Superplasticizer
* W/B : Water / (Cement + BSP + RPP)
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Table 9 Results of compressive strength test

) Compressive strength(MPa)
Mix Type
7 days 28 days

Basis 24.7 28.5
RB-0 28.8 35.6
RB-1 25.5 35.2
RB-2 24.0 34.3
RB-3 23.0 336
RB-4 22.5 32.6
RB-5 21.1 28.9
RB-6 19.8 28.3

&

—e— Age(7days)
—m— Age(28days)

[T

Compressive strength(MPa)
b 8 !

3

&

Basis RB-0 RB-1 RB-2

Mix type
. 1 Mix type versus compressive strength at
age of 7days and 28days
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Table 10 Results of water absorption test

Mix type Water absortion(%) | Decreased ratio(%)

Basis 3.87 -

RB-0 3.76 2.8
RB-1 3.68 4.9
RB-2 3.60 7.0
RB-3 3.39 12.4
RB-4 3.32 14.2
RB-5 3.29 14.9
RB-6 3.21 17.5

3.5

Water absorption ratio (%)

25

Basis RB-0 RB-1 RB-2 RB-3

Mix type
Fig. 2 Mix type versus water absorption ratio of
polymer concrete
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Table 11 Mass loss ratio of polymer concrete
cylinders immersed in 5% HSO4 solution

(Unit : wt, %)
] Immersed time (days)
Mix type
7 14 21 28 35
Basis 8.8 15.8 20.5 25.3 314
RB-0 6.1 10.3 17.1 19.8 26.1
RB-1 6.1 10.0 17.0 19.8 25.8
RB-2 5.9 9.8 17.0 19.7 25.5
RB-3 5.5 9.5 16.5 18.7 24.5
RB-4 5.4 9.2 15.4 18.1 23.2
RB-5 4.6 8.7 14.2 16.3 214
RB-6 3.6 8.1 13.8 15.1 20.4

—4—Age(7days) ~—#—Age(14days)
—&—Age(21days) —»—Age(28days)
—*—Age(35days)

\Fahure limit(25% mass loss)\
5 \_.*__‘\‘\’

0

= n N
o o o

Mass loss ratio(%)

o

Basis RB-0 RB-1 RB-2 RB-3 RB-4 RB-5 RB-6
Mix type

Fig, 3 Mix type versus mass loss ratio of po-
lymer concrete cylinders immersed in 5%
HyS04 solution
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