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Abstract : Resource recovery and recycling of materials and products, including

polyurethanes is viewed as a necessity in today’s society. Most urethane polymers are
made from a polyol and a diisocyanate. these can be chemicals such as water, diamines
or diols that react with isocyanate groups and add to the polymer backbone. The
problems of recycling polyurethane wastes has major technological, economic and
ecological significance because polyurethane itself is relatively expensive and its disposal
whether by bumning is also costly. In general, the recycling methods for polyurethane
could be classified as mechanical, chemical and feedstock. In the chemical recycling
method, there are hydrolysis, glycolysis, pyrolysis and aminolysis. This study, the work
was carried out glycolysis using sonication and catalyzed reaction. Different kinds of
recycled polyols were produced by current method(glycolysis), catalyzed reaction and
sonication as decomposers and the chemical properties were analyzed. The reaction
results in the formation of polyester urethane diols, the OH value which is determined by
the quantity of diol used for the glycolysis conditions.
The glycolysis rates by sonication for the various glycols, increased as fallows: PPG
<PEG < DEG < EG. The recycled polyol of sonication reaction had much higher OH
value, much lower decomposition temperature and time than the recycled polyol of current
method in which same glycols and catalyst were used.
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Table 1. Formulation of the Seat Type Polyurethane Foam.

Component

Part by weight

Polyether polyol

Polyether polyol

Crosslinker

Surfactant
Water
Cell opener

Catalyst (1)
Catalyst (2)

Isocyanate
NCO index

*KONIX KE-810 polyether polyol

Hydroxyl value : 28 mg KOH/g
“KONIX KE-810 polyether polyol

Hydroxyl value : 32 mg KOH/g
Diethanol amine

Hydroxyl value : 1,600 mg KOH/g
SRX-274c

“"KONIX FA-103
NIAX A-1 (Union Carbide Co)

Bis(2-dimethylaminoethyl)ether
TEDA-L33, Triethylenediamine

MDI (MC-77 30.3% NCO)

70.0

30.0

0.8

0.6
3.2
1.5

01

05
106.7
52.7
100.0

"KE-810 : Glycerine + Propylene oxide + Ethylene oxide (10 wt%)
"“FA-703 : Glycerine + Propylene oxide + Ethylene oxide

E13
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1. Nitrogen tank

2. Regulator

3. Qil bath

4. 4-Neck reactor

5. Mechanical stirrer

6. Sonicator

7. Temperature controller
8. Trap

9

. Vacuum pump

Fig. 1. Diagram of experimental reactor
for waste polyurethane depolymeri-

zation.
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Table 2. Effect of Depolymerization Method on the Initial Decomposition Temperature of

waste polyurethane form(seat type).
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Fig. 2. Changes of hydroxyl value as a
function of different reaction time
for various decomposition method
using seat form/DEG(25/75).
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Fig. 3. Changes of hydroxyl value as a
function of different reaction time
for decomposition method using
seat form/EG(25/75).
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Fig. 4. Change of hydroxyl value by
decomposition method at different

reaction time(seat form/PPG=25/75).
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Fig. 5. Infrared spectra of the products for
seat form/EG:25/75(wt%) obtained
from sonication method at 3hr.
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Fig. 6. Infrared spectra of the products for
seat form/EG:25/75(wt%) obtained
from sonication method at 6hr.
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