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ABSTRACT

The three polyols, poly(trimethylene ether) glycol 2000, poly(tetramethylene ether) glycol 2000 and poly

(tetramethylene ether) glycol 1000 were reacted with 4,4-diphenylmethane diisocyanate to get polyurethanes. The

synthesized three polyurethanes were measured by FT-IR, NMR for investigating chemical structures. Through two

spectroscophical methods, It is found that urethane group exists in the three polymers. From the evaluation of

hardness, glass transition temperature, tensile strength, and water resistance, the results showed increasing order of

Poly(tetramethylene ether) glycol 1000 > Poly(trimethylene ether) glycol 2000 > Poly(tetramethylene ether) glycol

2000 with the content of hard segment in polyurethane.
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Table 1. Chemicals for Synthesis of Polyurethane (PU)

Reactant Name Structure Mw Suppler
Poly(trimethylene ether) glycol 2000 H 2000 SK Chemicals
(PTRMG 2000) HO O ? Co.
n
Polyol Poly(tetramethylene ether) glycol 2000 HO H .
(PTMG 2000) o 2,000 Daejung Co.
n
Poly(tetramethylene ether) glycol 1000 Ho. H .
(PTMG 1000) o 1,000 Daejung Co.
n
Tsocyanate 4,4-D1phenylm§/[ﬂll)aile diisocyanate 20 Daciung Co.
( ) O=—=C=—=N N=—=C=—7=0
Chain extender 1,4-Butanediol \/\/\ OH 90.12 Dagjung Co.
. (0]
Blowing agent Water H PN H 18 -
Dibutyltin dilaurate (C11H»CO0),Sn .
Catalyst (DBTL) (CiH) 631.56 Aldrich
Table 2. Recipe for Polyurethane Synthesis
Ingredient Polyol Chain extender Blowing agent Catalyst MDI
Amount (mol) 1 0.1 0.1 0.1 0.5
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Fig. 1. FT-IR spectra of polyol; PTMG 2000(A), PTRMG 2000(B), PTMG 1000(C).
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Fig. 2. FT-IR spectra of polyurethane of PTRMG 2000.

Fig. 3. FT-IR spectra of polyurethane of PTM G 2000.
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Fig.4. "H-NMR spectra of polyurethane of PTRMG 2000.
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Fig. 5. "H-NMR spectra of polyurethane of PTMG 2000.
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Fig. 6. "H-NMR spectra of polyurethane of PTMG 1000.
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Fig.7. Hardness of polyurethanes.

0] @ —
AN
F w0l \
: \
E 601 \
2z \ PTMG 1000
& a0 /
£ PTRMG 2000
§ ‘.\‘/
£ 90 \ % _PTMG 2000
04 e

T T T T T T T T T 1
0 100 200 300 400 500 600 700 800 900
Temperature(°C)

Fig.8. TGA Thermograms of polyurethanes.
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Fig. 9. Glass transition temperatures of polyurethanes.
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Fig. 10. Tensile strengths of polyurethanes.
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