Journal of the Korea Concrete Institute
Vol.17, No.3, pp. 335~ 342, June, 2005

Ol
of

PET2} HHAZME oISt E2IMEIE|E ¥
_;lc_tc,):;gl_p) -O|=2}2) _%1)

seFstay A(R)au red

bxd
S

EIE

[
J

1

(20049 49 209 A=, 2006 5¥ 159 HALLE)

Mechanical Characteristics of Recycled PET Polymer Concrete
with Demolished Concrete Aggregates

Byung-Wan Jo Y, Du-Wha Tee?, and Seung-Kook Park "

b Dept. of Civil Engineering, Hanyang University, Seoul, 133-791, Korea
? Sambo Engineering CO,LTD., Seoul, 133-834, Korea

(Received April 20, 2004, Accepted May 15, 2005)

ABSTRACT

In this paper, fundamental properties of Polymer Concrete(PC), made from unsaturated polyester resin based on
recycled PET and recycled aggregate were investigated. Mechanical properties include strength, modulus of elasticity,
and chemical resistance. Resins based on recycled PET and recycled aggregate offer the possibility of low source
cost for forming useful products, and would also help alleviate an environmental problem and save energy. The
results of test for resin contents and recycled aggregate ratio are, first, the strength of Polymer Concrete made with
resin based on recycled PET and recycled aggregate increases with resin contents relatively, however beyond a
certain resin contents the strength does not change appreciably. Second, the relationship between the compressive
strength and recycled aggregate ratio at resin 9% has a close correlation linearly whereas there is no correlation
between the compressive strength and the flexural strength of RPC with recycled aggregate ratio. Third, the effect of
acid resistance at resin 9% was found to be nearly unaffected by HCl, whereas the PC with 100% recycled
aggregate showed poor acid resistance. Unlike acid, alkali nearly does not seem to attack the RPC as is evident from
the weight change and compressive strength. And last, In case of stress-strain curve of polymer concrete with 100 %
of natural aggregate and 100 % recycled aggregate it is observed the exceptional behavior resulting in different failure
mechanisms of the material under compression.
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Table 1 Properties of UP based on recycled PET

Non-volatile | Acid value | Viscosity | HDT {Elongation
Materials (%) |(mgKOH/g)| (mPas) (C) (%)

60 5 1,300 80 41

Table 2 Chemical compositions of filler(CaCO3)

Si02 | AlOs | FesOs | CaO MgO S0s3 Ig.loss

22 A A

Table 4 Experimented variables I (unit: wt.%)

Aggregate | 82 wt.%
Series Resin CF;geés Naturall Recycle(j{
Coarse | Fine | Coarse | Fine
(<9mm)|( < 5mm)|{ < 5mm)|(<9mm)
INA100-R9 100 100 0 0
NC70-R9 70 100 30 0
1 |NC50-R9 50 100 50 0
NC30-R9 30 100 70 0
NC0-R9 0 100 100 0
NF70-R9 100 70 0 30
NF50-R9] 9 9 100 50 0 50
1 NF30-R9 100 30 0 70
NF0-R9 100 0 0 100
NA70-R9 70 70 30 30
NA50-R9 50 50 50 50
m NA30-R9 30 30 70 70
NAO-R9 0 0 100 100

#* R! resin contents in PC, NA: natural coarse and fine agg.
NC: nature coarse agg., NF! nature fine agg.

Table 5 Experimental variable @I for resin contents
(unit : wt.%)

Change factor

. 0,
(resin contents) Aggregate : 82, 74, 66 wt. %

5700 | 2466 | 105 | 258 | 137 | 094 | 35 Types | Filler | Natural Recycled
) Resin CaCOs Coarse | Fine | Coarse | Fine
(<9 mm)|(<5 mm)|(£9 mm)|(<5 mm)
Table 3 Physical properties of coarse aggregate NA10O-R# 100 100 0 9
NC50-R# 50 100 50 0
Recycled agg. Natural agg. _
. - - NCO-R# 0 100 100 0
Description Coarse | Fine | Coarse | Fine —
(£9mm)|(<£5 mm)|(<5 mm)|{(<9 mm) NF50-R# 191317191317 100 50 0 20
Water absorption (%)| 1.12 1.73 0.70 0.44 NFO-R# 100 0 0 100
Specipic gravity 2.62 2.45 2.64 2,55 NA50-R# 50 50 50 50
Ratio of abrasion 215 - 10.7 - NAO-R# 0 0 100 100
Solid volume (%) 60 58 60.8 63.7 ¥ R# is resin contents 9, 13 and 17
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2.3.3 SEM U] /‘ﬂ:rLZ: Compressive strength Spsltiie;egr};ﬂe Zéfg}g&i
50041 ol SEM #edsle} RPC wijde] ZAle} 2% Types ( MPa ) (MPa) | (MPa)
A Alele] AWE BAE9)s #9 oju|x|e] Hekxlo)g) lday|3days| 7days 7days Tdays
Fate] AL Edf Ade wukatgct NA100-R9 |50.5 | 58.7 |61.4/100%| 8.43 | 100% | 229 1 100%
ANzl By EA 2To] wol BSE W oE & NC70-R9 |45.6| 51.7 |56.2 92%
—S}ﬁu}. BSE W& %]_H]-Z—]O #ejulalo] SE ]:]o]_BJ]jj’} NC50-R9 |45.0| 51.3 |55.9 9lZ/o 804 : 95% | 194 8%
Bl back scater’, F A4 AHA @ AR g0 S e
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Table 6 Type of strength tests NF50-R9 |36.7| 40.7 |505 82% | 7.94 | 94% | 22.2 | 97%
Contents Test Specximen| Loading tin_le Curing time NF30-R9 |34.1 382 486 79%
__|method (cm) | (MPa/min) | (day) NF0-R9 |335| 374 451 73% | 785 93% | 21.1 @ 92%
C(’Sf?rf;fgstsﬁ"e KS F-2481| ®7x15 | 47.1~706 1,37 NA70-R9 |37.01 47.2 |53.0 86%
Split tensile| o posao| a7w15 | 392588 ; NASO-R9 (352 434 |51.3 84% | 7.75 | 92% | 20.0 | 88%
;tlrengﬂ} NA30-R9 |28.0| 36.9 [39.0 64%
crongth | KO F282] 6x6x24 | 784~1176 7 NAO-R9 |21.3] 286 369 60% | 745 88% | 181  79%
PET2} MMEXYE 0|2 Z2|HEIR|ES| Hs EY 337
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Fig. 1 Compressive strength with recycled coarse
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Fig. 2 Compressive strength with recycled fine
aggregates contents at 1, 3, 7 day(s)
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Fig. 3 Compressive strength with recycled aggregates
contents uniformly at 1, 3, 7 day(s)
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Fig. 4 Spilt tensile strengths of RPC at resin 9 %
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Fig. 5 Flexural strengths of RPC at resin 9%
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Table 8 Results of chemical resistance at 28 days

HCL(30%) NaQH(40%)

Series | Weight change (%) | Series | Weight change (%)
NAI100-R9 0.6 NA100-R9 0.3
NF50-R9 0.9 NF50-R9 04

NF0-R9 2.1 NF0-R9 04
NC50-R9 0.8 NC50-R9 0.2
NCO0-R9 1.0 NCO0-R9 0.2
NA50-R9 15 NA50-R9 0.3
NAO-R9 3.1 NAO-R9 0.3
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