J. Korean Ind. Eng. Chem., Voal. 20, No. 1, February 2009, 67-74

st

=E=ENE MHeEEs

golat'

Ty ety gstast
2008

(20081 102 2901

Ei|H Seli=2

PN
g,

°| =2

MBI

)=]
=T
19

134 A=)

Physical Properties of Polymer Composite Recycling Recycled Aggregate
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Nowadays, recycling of recycled aggregates from the waste concrete is seriously demanded for the protection of environment
and the shortage of aggregates owing to the large scale construction project. In this study, for the development of polymer
composite recycling recycled aggregates from the waste concrete, twenty five specimens of the polymer composite were pre-
pared with the five levels of replacement ratios of recycled aggregates (0, 25, 50, 75, 100%) and polymer-cement ratios (O,
5, 10, 15, 20%), respectively. For the evauation of the performance of polymer composite specimens, various physica proper-
ties such as compressive and flexura strengths, water absorption, hot water resistance, total pore volume and porosity were
investigated. As a result, physical properties of polymer composite were remarkably improved with an increase of polymer
cement ratios, but greatly decreased with the replacement ratios of recycled aggregates.
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Table 1. Design Mixing Proportions of Polymer Composite
Replace- Unit volume (I/m° Unit weight (kg/m?®)
PC W/C  ment  Water . Recycled  Crush  Recycled . Recycled  Crush Recycled
©) % raio  (kgm) cement IV fine coarse coarse Cement RV fine coarse coarse
(%) sand aggregate  aggregate  aggregate sand aggregate  aggregate aggregate
0 103 109 736 0 52 0 343 1642 0 139 0
25 103 109 552 184 39 13 343 1232 370 104 30
0 30 50 103 109 368 368 26 26 343 821 740 70 59
75 103 109 184 552 13 39 343 411 1110 35 89
100 103 109 0 736 0 52 343 0 1480 0 118
0 103 109 736 0 52 0 343 1642 0 139 0
25 103 109 552 184 39 13 343 1232 370 104 30
5 30 50 103 109 368 368 26 26 343 821 740 70 59
75 103 109 184 552 13 39 343 411 1110 35 89
100 103 109 0 736 0 52 343 0 1480 0 118
0 103 109 736 0 52 0 343 1642 0 139 0
25 103 109 552 184 39 13 343 1232 370 104 30
10 30 50 103 109 368 368 26 26 343 821 740 70 59
75 103 109 184 552 13 39 343 411 1110 35 89
100 103 109 0 736 0 52 343 0 1480 0 118
0 103 109 736 0 52 0 343 1642 0 139 0
25 103 109 552 184 39 13 343 1232 370 104 30
15 30 50 103 109 368 368 26 26 343 821 740 70 59
75 103 109 184 552 13 39 343 411 1110 35 89
100 103 109 0 736 0 52 343 0 1480 0 118
0 103 109 736 0 52 0 343 1642 0 139 0
25 103 109 552 184 39 13 343 1232 370 104 30
20 30 50 103 109 368 368 26 26 343 821 740 70 59
75 103 109 184 552 13 39 343 411 1110 35 89
100 103 109 0 736 0 52 343 0 1480 0 118
Table 2. Physical Properties of Fine and Coarse Aggregates Table 3. Physica Properties of Polymer Modifier
Item o ﬁnsggéﬁae Cngqgefeg?fse o Type Sé’?gc’l'g’c (2Vc)i SE:cosjtcyp) (28H°C) e
aggregate (20 C) ' (Wt%)
Fineness modulus ~ 2.52 342 6.91 6.88 Styrene-acrylate 1031 200 ©]&} 70~90 a7
Specific gravity =~ 2.23 201 265 225 copolymer
Absorption rate 0.81 12.2 0.97 125
Unit weight (kg/m’) 1,545 1,452 1,528 1,338 75, 100 wt% 5%HAI = vjgtd A 8191, =8F A9 X ggo] S}
g 243 AstEBR o5 Besy] fste] Eem £3AE
QA S AT B ATE PAE UE W AT HFAA ZEm] AlHlEN] 0, 5, 10, 15, 20 W% 5TA . HAF F7HAIA FA
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Figure 1. Compressive strengths of 7 days curing specimen vs.
replacement ratios of recycled aggregate.

2.3. Al
231, ALy

SAAL] EEIAYL Bl Y & FYFHAE o] &3
o] 297 582820 T, 80% RH.), 547+ 59420 C), 21
7 71592 (50% RH)EFA o, 7}% AL BFEFAANZ FAIA

80 C UZx7] &ollA] 48 h 7HEdAES 39l TH29,30].

232 ZZAE

Zgn) g e] etEA T T KS F 24059} 2408¢] wh
g e ABRA Y E o] &5 SHsh

3 + 2 Collx &o] & m7hA] Az
F S 24891, 20 £ 2 TollA 48 h AFAZ B2 A 5
FE FA8] FFES e Aol Qste] Takalvia).

3 Wi - W
FEEO) = — o — x 100
Wo
A7IA, Wo = HF Ao FAA T%F
Wy = JH Fo FAA S
234, LWEL-EAE
282 7+ FAAIZ] FAAZ 90 T A £of 282 7+ YA5A
S A F AF W FAEE FH5t] A M) Aes) vl -
HESFITH3Y
235 M3S2X 53
317 25~5 mm W ARE AFHF ofAELR MY
48 h AXAA 2 Aoz Mad 2 3588 ST

40

strength at 7 days polymer/cement ratios
0 wi%
5 wi
10wt
15 wi
20 wi%

KRN S

-

Flexural strengths (kg /cm”)
freve

30

Replacement ratios of recycled aggregate (wt%)

Figure 2. Flexurd strengths of 7 days curing specimen vs. replacement
ratios of recycled aggregeate.
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Figure 3. Compressive strengths of 14 days curing specimen vs.
replacement ratios of recycled aggregate.
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Figure 4. Hexural strengths of 14 days curing specimen vs.
replacement ratios of recycled aggregate.
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Figure 5. Compressive strengths of 28 days curing specimen vs.
replacement ratios of recycled aggregate.

70
s b strength at 28 days polymer/cement ratios
—.— D wi%
— a0 F —0O— S5w¥%
=
E —— 10w%
) 55 b —O— 15 wt%
=5 —— 20wt
=4
—~ 50 F
@
S
En 3
= 45
I
wn 40 f
=
£
= KR o
=
—
. 30 F
25
20 L L L . .

0 25 50 75 100

Replacement ratios of recycled aggregate (wt%)

Figure 6. Hexural strengths of 28 days curing specimen vs.
replacement ratios of recycled aggregate.
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Figure 7. Compressive strengths of heet curing specimen vs. replacement
ratios of recycled aggregate.
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Figure 8. Flexura strengths of hesat curing specimen vs. replacement
ratios of recycled aggregate.
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replacement ratios of recycled aggregate.
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Figure 10. Total pore volume vs. replacement ratios of recycled
aggregate (polymer cement retio : 15%).
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Figure 11. Tota pore volume vs. polymer cement ratios (replacement
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Figure 12. Porosity vs. replacement ratios of recycled aggregate
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Figure 13. Porosity vs. polymer cement ratios (replacement ratio of
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Figure 14. Average pore diameter vs. replacement ratio of recycled
aggregate (polymer cement ratio : 15%).
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Figure 15. Average pore diameter vs. polymer cement ratios
(replacement ratio of recycled aggregate : 50%).
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