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Abstract: Polyester polyols were prepared by an one-step depolymerization of polyethylene terephthalate
(PET) using catalysts under ordinary pressure and then used as raw material to prepare rigid polyurethane
foam by physical foaming method. The hydroxyl value, acid value and viscosity of polyester polyols were
used as evaluation index to investigate the effects of catalyst dosage, dosage of alcoholysis agent and
pyrolysis time on the alcoholysis process of PET by using response surface methodology (RSM). The
optimum process conditions were obtained as follows: the mass fraction of catalyst (Sh,O3) was 0.3%
(based on the weight of PET, the same below), diethylene glycol (DEG) with a mass fraction of 100% was
used as acoholysis agent, reaction time was 2.5 h. The experimental verification indicated that the
conditions by RSM analysis were reliable. The hydroxyl value, acid value and viscosity of the product were
503.9 mg KOH/g, 2.4 mg KOH/g and 1310 mPa:s, respectively. The prepared rigid polyurethane foam had
coefficients of thermal conductivity of 0.02~0.03 W/(m-K) with a density between 40 kg/m? and 50 kg/m?,
indicating that this method is feasible to realize the recycling of waste PET and improveits recycling value.
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Fig. 1 Effects of catalyst on hydroxyl value (a), acid value
(b) and viscosity (c) of alcoholysis products
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Fig. 2 Effects of alcoholysis agents on hydroxyl value (a),
acid value (b) and viscosity (c) of alcoholysis products
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Fig. 3 Effects of reaction time on hydroxy! value (a), acid
value (b) and viscosity (c) of alcoholysis products
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Fig. 4 Response surface plots of hydroxyl value as a function of amount of catalyst and alcoholysis agents and reaction time
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Fig. 5 Response surface plots of acid value as a function of amount of catalyst and alcoholysis agents and reaction time
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