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Synthesis of Polyurethane Adhesives from Waste PET Bottles
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Abstract

Polyurethane (PU) adhesives were synthesized from polyester polyols and polymeric methylene
diphenyl diisocyanate (pMDI) by three-step process. At first, glycolyzed products were obtained by
glycolysis of waste PET bottles; using propylene glycol as a solvent and zinc acetate as a catalyst for 8 hrs,
at 200°C. Second, polyester polyols were prepared by reacting glycolyzed products and monomers at a ratio

of succinic acid to phthalic anhydride (1:0, 3:1 and 0:1). Finally, polyester polyols were reacted with pMDI
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in ethyl acetate. The properties of particleboards were tested by Thai Industrial Standard for Flat pressed
particleboards (TIS. 876-2004).Such as density, moisture, swelling in water, modulus of rupture, modulus
of elasticity and tensile strength perpendicular to the plane of board made from synthesized PU and

eucalyptus particles
Keyword : Polyurethane, polyester polyols, polymeric methylene diphenyl diisocyanate (pMDI), Pet bottle
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Figure 1. The tow of equipment digesting bottle.
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Table 1. The ratio between succinic acid and phthalic anhydride by weight.

Succinic acid Phthalic anhydride
1 0
0 1
3 1
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Table 2. The ratio between polyester polyols and pMDI by weight.

Polyester polyols pMDI
1.00 0.28
1.00 0.94
1.00 1.88
1.00 2.78
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Figure 2. The products from digesting bottle with reaction.
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Table 3. The quality of product from polyester polyols .

The ratio of succinic acid per phthalic
Quality of product
anhydride
1:0 Liquid, yellow
0:1 Solid, dark brown
3:1 Liquid, brown , high viscosity
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Table 4. The tensile of polyester polyols per pMDIL

Ratio between polyester Tensile The value deviates of
polyols and pMDI (N/cmz) standard
1.00:0.28 - -
1.00:0.94 123.50 33.37
1.00:1.88 169.77 97.11
1.00:2.78 195.49 22.60

Note : The tensile of wood more than 77 N/cm’ (TIS. 178-2531)
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Table 5. The ratio between polyester polyols and pMDI with the cure time.

Polyester polyols per pMDI Cure time (minutes)
1.00:0.94 10
1.00:1.88 25
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Table 6. The type of polyester polyols with the cure time.

Polyester polyols from succinic acid per
Cure time (minutes)

phthalic anhydride
1:0 60
3:1 25
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Table 7. The result of ethyl acetate with the cure time.

Ethyl acetate Cure time (minutes)
1.0 10
1.5 10
2.0 13
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Table 8. The properties of particleboard.

Properties

Sample TS 1 hr. MOR MOE IB Density Moisture
(%) (MPa) (MPa) (MPa) (kg/m’) Content

(%)

1 21.44 12.24 1830.33 0.91 852.99 8.34

2 15.03 12.97 1904.70 0.92 887.95 8.28

3 20.63 10.36 1437.23 0.75 845.51 5.89

Average 19.03 11.86 1724.09 0.86 862.15 7.50

TIS. 876-2547 <12 > 14 > 1800 >0.4 400-900 4-13
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