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Abstract : The catalytic glycolysis process is the method of chemical recycling where the polyol and carbamate compounds recovered by
transesterification reaction are reused to produce new polyurethane foams. In this work, ethylene glycol, diethylene glycol, and 14~
butanediol were used to decompose polyurethane foams and various metallic acetates were provided as catalysts. The catalytic glycolysis
of polyurethane foams was taken place in the reaction temperature of 180~200°C. The reaction rates of catalytic glycolysis reaction were
indicated by the viscosity of the reaction products at different reaction times. IR and GPC analysis showed the types and the molecular
weight distributions of the products. The catalytic glycolysis was profitable for using ethyleneglycol at high temperature. The activities of
the catalysts are suitable for K, Na, TI acetate, and the products are composed of comparatively high-contained amine compounds and
carbamate compounds. In the case of Sr acetate and Quinoline, the reaction rate was somewhat low. However, the content of polyol was
high and the content of the side-products was low. The foams which were prepared by blending up to 20wt% of recovered polyol with
virgin polvols showed better physical properties in tensile strength, hardness, tear strength, and compressive strength compared to those
of polyurethane foams from virgin polyol.
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Table 1. Formulation of the Polyurethane Foam

Components Part by weight
Polyether polvol KONIX FA-703 polyether polyol 100.0
Hydroxyl value : 32 mg KOH/g
Crosslinkage  Diethanol amine 2.0
Hydroxyl value @ 1,600 mg KOH/g
Water 42
Catalyst(1) TOYOCAT-ET, 01
bis(2-dimethvlaminoethyl)ether '
Catalyst(2) TEDA-L33, Triethylenediamine 05
106.8
Isocyanate MDI-M200 59.4
NCO index 100.0
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Fig. 1. Change in viscosity over time at different reaction
temperatures @ 300 parts 14-BD and 04 parts
DABCO per 100 parts polyurethane foams.
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Fig. 2. Change in viscosity over time at different levels of
DABCO @ 200C, 33.33 parts 1,4-BD per 100 parts
polyurethane foams.
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Fig. 3. Change in viscosity over time using different glycol @
2000, 0.6 parts DABCO per 100 parts polyurethane
foams.
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Fig. 4. Change in viscosity over time using different catalysts

@ 200°C, 33.33 parts, EG and 04 parts catalysts per
100 parts polyurethane foams.
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Fig. 5. Change in viscosity over time using different catalysts
@ 2007, 33.33 parts, EG and 0.4 parts catalysts per
100 parts polyurethane foams.
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Fig. 6. Change in vicosity over time using different catalysts
@ 200°C, 33.33 parts, EG and 04 parts catalysts per
100 parts polyurethane foams.
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Fig. 7. GPC of the heavy and light phase of the products from
glycolysis @ 200°C, 3hr, 200 parts, EG and 04 parts
catalysts per 100 parts polyurethane foams.
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Fig. 8. Infrared spectrum of the products from glycolysis @
200°C, 33.33 parts, EG and 04 parts catalysts per 100
parts polyurethane foams.
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Fig. 9. Infrared spectrum of the products from glycolysis @
200°C, 33.33 parts, EG and 100 parts polyurethane foams.
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Table 2. GPC Peak Assignment

Component

Incompletely glycolyzed polyol
Polyether polyol

APUPUPC

CPUPC

APUPA

CPC ; dicarbamate
Unidentified 1

CPA ; monocarbamate
Unidentified 2

APA ; diphenylmethane diamine

1

nxmggs<=ERT

Dipropylene glvcol

Ethvlene glycol
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Fig. 11. Components distribution of the reaction products otained
with 33.33 parts EG, and polyurethane foams in 200C
after 3 hours of reaction.

Table 3. Properties of Foams Obtained from Blends of Fresh
Polyol and Products Recovered by Glycolysis with
33.33 parts EG and 0.4 parts K acetate at 200°C

Foam components reaction time

(parts by weight) : 1hr l 3hr
Polyether polyol 100 9% 8 9% & &
Glycolysis products 0 }0 20 10 1B 2
Properties -

Density (Kg/cr) 493 603 714 661 624 789
Tensile Strength (Kg/cm) 063 089 119 098 111 127
Elongation (%) 575 417 333 488 425 358
Hardness (g/cr) 53 112 168 112 105 194
Tear Strength (Kg/cm) 033 041 051 048 042 054

Compressive Strength (Kg/cir) 012 02 034 021 018 048
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