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A Study on the Quality Characteristic of Mortar Using Lightweight
Aggregate with Waste PET Bottle
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Abstract

Lightweight aggregate for concrete was manufactured from recycling the waste PET bottles (PET Bottle Lightweight Aggre-
gate, LAPET). The qualities of LAPET and its mortar were investigated. Specific gravity and unit weight of LAPET was very
low in comparison with river sand like as 1.39, 844 kg/m® respectively. In addition, compressive strength of concrete significantly
decreased because of specific gravity of aggregate decreased with increases in containing ratio. When LAPET was contained to
25% and 50% of river sand, compressive strength of concrete at 28 days was indicated more 30MPa. Most of LAPET was gen-
erally showed to round shape and fluidity of mortar increased significantly due to sleeking the surface texture of LAPET. On
the other hand, capillary absorption of mortar with LAPET was greatly increased in comparison with that of mortar without
LAPET because of LAPET was composed of singular gradation. Absorption of LAPET was 0% because the interior structure
of LAPET consists of PET like as organic high polymer. Therefore the fault of normal lightweight aggregate, absorption, will
be improved. It could expect several advantages that the pollution of environment will be previously prevent and the waste
resources could be recycled if LAPET is reused as aggregate for Lightweight concrete.
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Fig. 1. Manufacturing process of LAPET.
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Photograph. 1. Shape of LAPET.
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Fig. 2. Section of LAPET.

Table 1. Physical properties of fine aggregates.

Type Specific Absorption EM Organic Unit weight Percentage
of aggregate gravity (%) o impurities (kg/m®) of solids(%)
RS 2.60 1.82 2.90 OK 1,677 64.5
LAPET 1.39 0 4.11 OK 844 60.7
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Fig. 3. Grading curve of LAPET.

Table 2. Chemical compositions of ordinary portland cement (%).
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Fig. 4. Capillary absorption test of mortar.

Table 3. Mixture proportions of mortar.

LAPET/ Flow value Increasing ratio of
(RS+LAPET)(%) (%) flow value (%)
0 166.1 0.00
25 170.6 271
50 176.2 6.08
75 181.0 8.97
100 192.3 15.77

r Sio, ALO; Fe,0;

Ca0 MgO SO,

21.60 6.00 3.10

61.41 3.40 2.50
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Fig. 5. Flow value of mortar, Fig. 6. Capillary suction of mortar.
Table 5. Results of absorption (g).
LAPET/ Elapsed time (min)
(RS+LAPET)(%) 0 20 40 60 80 100 120 140 160 180
0 0 53 5.91 6.7 6.91 732 7.66 7.95 824 8.72
25 0 3.28 3.63 4.08 431 456 4.96 5.16 5.39 5.58
50 0 441 5.39 6.53 7.51 8.2 8.85 9.61 10.27 13.11
75 0 6.92 7.95 924 10.19 11.13 11.82 12.47 11.12 13.82
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Table 6. Results of compressive strength.
Compressive Strength
LAPET/
(RS+LAPET)(%) 3days 7days 28days
MPa % MPa % MPa %
0 14.59 100.0 26.53 100 449 100
25 12.45 85.3 23.78 89.6 39.69 88.4
50 12.35 84.6 21.22 80.0 33.98 75.7
5 11.21 769 20.31 76.6 28.98 64.5
100 7.65 524 16.73 63.1 26.22 584
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Fig. 7. Compressive strength ratio of mortar.
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