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ABSTRACT

Recently, as concemns over environmental issues are raised more and more trend to use recycled waste for
producing construction materials is also raised. Especially, a case of waste resin is considerably destroying the
environment due to disposal way that most waste resin produced is disposed of landfill.

This study is performed by polymer concrete with recycled PET resin in terms of obtaining safely clean
construction resources and protection of environment. High setting shrinkage and sensitivity to heat are main
disadvantages of Polymer Concrete (PC) despites of a lot merits. The aim of this study is to investigate basic
properties such as setting shrinkage, length change and sensitivity to heat about PET recycled polymer concrete.
The other is to check the possibility of use of Montmorillonite as one of a lot of additive without special coupling
agent.

As results of experiments, various properties of polymer concrete with recycled PET resin are similar with
conventional PC except that polymerization time is longer. Montmorillonite was efficiently used to reduce setting
shrinkage, length change and coefficient of thermal expansion related to heat with enhanced strength
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Fig. 1 DSC analysis of PET unsaturated polyester
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Fig. 2 DSC result according to Mont.

Table 1 Chemical composition of fly ash, Bentonite,
and CaCOs (%)
- Si02 | AlO3 | FexOs | CaO | MgO | SOs |Igloss
Flyash | 57.09 | 2466 | 105 | 258 | 1.37 | 0.94 35
Bentonite| 54.3 | 203 | 257 | 3.22 | 498 - 7.96
CaCOsz | 223 | 025 | 0.09 | 537 | 0.66 - 42.4

Table 2 Physical properties of fly ash and CaCOs

_ Specific{ Fineness | Moisture PH Absorption
gravity | (cm%g) (%) (%)
Fly ash 2.2 3,765 0.2 - -
CaCQOs 2.7 |2,500~3,000 0.3 8.8 01
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Table 3 Physical properties of Mont.

B Specific | L.B.D | Moisture H Sieve
gravity | (kg/L) (%) P (%)
B 0.75~ 10~
Spec. 085 0.2 115 Max. 20
Result 1.22 0.8 0.3 104 189
Test KS M KS M B _ KS A
Method | 1104 0009 0507

Table 4 Physical properties of aggregates

B Size Specific Bulk specific Ratio of
(mm) gravity gravity Abrasion(%)
Coarse | < 13 2.60 261 10.7
Fine <6 2.63 2.6 -
N Size |Unit We¥ht Fineness Absorption
(mm) (N/cm®) modulus (%)
Coarse | =< 13 |14,700 6.42 0.7
Fine <6 16,121 2.43 0.44
Table 5 Mix proportion of PC (wt, %)
. Resin content
Specimen
UP Mekpo Total
PC 99 1 100
i ; Coarse Fine agg
Specimen| TO%l TESIN| - gy agg. :
4 ~ 7mm| < 1.2mm
PC 11 11 44 34
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Table 6 Experimental & material variables

Mark Classification Change factor Mark Classification Change factor
Curing for 3 d t 20C >
T2083 | T ement PF  |UP+itiator(Mekpol9%)+Fly ash
Curing for 3 days at 50C ->
T50t3
measurement Temperature PFM1 PF+SRA (Mont.1%)
Curing for 3 days at 70C-> (T Filler
T70t3
measurement (fly ash)
T1003 Curing for 3 days at 100C -> PFM3 PF+SRA(Mont.3%) /
measurement Mont. contents
T70r1 | Curing for 1 days at 20T -> PFM5 PF+SRA(Mont.5%)
measurement
Trorp | Curingfor 2 days at 20T -> Time () PFMS PF+SRA(Mont.8%)
measurement
Curing for 3 days at 20C-> 5 i o 3 Filler
T70t3 measurement PC UP+Initiator(Mekpol26)+CaCO (CaCos)
Curing for 3 days in water -> . /
Wit3 measurement Water curing PCM5 PC+SRA(Mont.5%) Mont. contents

Table 7 Results from setting shrinkage

Unit | PF |PFM1|PFM3|PFM5|PEFMS

Time to max. .
expansion | Min- | 20 4 30 |} 40 | 50 | 60

Time to max. .
temperature Min. 60 110 130 200 270

Max. setting
shrinkage

10 m|-33.96]-31.69|-30.01 | -27.06|-25.11

Table 8 Constant of formulas for setting shrinkage

Constant a b c d R’

PF -3442 | 3469 2851 | 12058 | 0.993
PFM1 -31.86 | 3262 14.10 | 160.21 | 0.999
PFM3 -3095 | 3159 3232 | 187.34 | 0.999
PFM5 -2789 | 2888 4943 | 18768 | 0.999
PFMS8 -2587 | 27.06 60.95 1189.36 | 0.999
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Table 9 Constant of formulas for length change

Constant a b c R*
PF-T70t1 -23.67 23.25 14.47 0.992
PF-T70t2 -26.18 26.27 16.11 0.999

PF-T703 | -2702 | 2676 | 1731 | 0998
PFMI-T703| 2637 | 24425 | 2023 | 0.9%

IPEM3-T7063| -257 | 2562 | 2447 | 0996 |
PFM5-T70t3| -2284 | 1535 | 7503 | 0981
PFMS-T70:3| -3081 | 21178 | 18653 | 0984
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Table 10 Mean coefficient of thermal expansion of UP

Mean coefficient of the
’I‘(f{,gl)ll rmal expansion ¢ £SD(xm/m)
PF PFM1 PFM3 PFM5 PRMS8

0 26.4610.02 25.45%0.03 19.79+0.08 1512+0.11 14.73+£0.26
0~20 29.86+0.09 28..4610.02 21.431£0.75 17.42+0.02 16.65+0.20
21~40 32.94£0.20 31.36+0.76 23.12£0.09 19.75x0.06 19.01£0.09
41~60 35.68+0.51 33.2210.61 26.88+0.73 21.04+0.01 21.08+0.11
61~80 38.39+0.64 3651£1.21 30.2210.61 24.97+0.63 23.12+0.09
81~100 41.08+0.10 38.4610.62 31.65+0.26 25.88+0.73 2451+0.11
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Fig. 8 Dilatation—-temperature curves of PET
recycled polymer concrete
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Fig. 10 Mont. effect on compressive strength
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