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Abstract Wet polyurethane resin was synthesized by using polytrimethylene ether gly-
col prepared from 1,3-propanediol produced by fermentation from corn sugar as bio polyol
and polyether-polyol(PTMG). Physical properties and cell characteristics by wet coagula-

tion were investigated using the synthesized wet polyurethane resin. The tensile strength
of wet polyurethane resin decreased with increasing content of bio polyol as copolymer
polyol, but it tended to increase elongation at break and tear strength. As a result of ther-
mal characteristic analysis, it was found that the glass transition temperature was slightly
increased as the content of bio polyol increased. As a result of comparing the cell char-
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acteristics by the wet coagulation method, it was found that the shape of the cell was
good when the ether polyol and the bio polyol were used alone.

Keywords wet polyurethane, bio polyol, polyether polyol, coagulation, artificial leather
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PPG, PTMG 7} oAt} PTMGY 39 F2 elas—
tomer, A4, film & A2 AHEE ™ PTMG= W
e 9 Wkeas Aol S3t Aol S4 0|t} Poly-
ester polyol< glycol¥} di—carboxylic acid®] &%+
Hhg-of o8| Al 2=, 53] ¢ —caprolactone?] 7§13+
Skl 93 AZH polyester polyolS HE7F Wil
Azd E2-dete] Wad, wWheisd, A= 5
dol %3ttt 7] B polyololl=
polyol(PCD), polybutadiene polyol, acryl polyol,
&¢ polyol 5ol ATt

PCD+= 7144 &4 2 a4, H+4, 84 50

|

polycarbonate
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53] LFA A Zorel M= PCDE o8-8t A-s A6
Ao 9 A4 YA, UV 4oy 4 52 Al
FOR 2ls] 58E Al ot

o] e A2 484 Ad A8 =27
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o, a2 vl e Zelge] A9 71E H4A Belg
oju] Yo 7] A2 B4 HE5ka Q7)o A% mo

HzEs HEO Kol Q)= AlAo
o] gt of A7 = 7},
AR A 4R AR A
ARE A &2 Q1 o] E2 o

& ol A3 8

5o H}O]E iﬂ]i
Ao ofsf BAtE= 1,3~
propanediols ©]-&-8te] FH/JE polytrimethylene

ether glycol® polyether—polyol(PTMG)& A3}

Table 1. Macroglycols used in this study
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Z e A8 FAE flto] Hol & EEE R
A polytrimethylene ether glycol(M.W 2,000,
PO3G, SK Chemicals, Korea)¥} polyether polyol
Al £2 &2 poly(tetramethylene ether) glycol
(M.W 2,000, Terathane, Sigma—Aldrich, USA)
& 65mmHg, 100TollA 3AIZt FetF &4esto] AHg-5f
AL, Aol AHgRE E29&9 542 Table 19 8.F
A 28l A th. Methylene diphenyl diisocyanate
(MDI, Lupranate MS, BASF, Germany), 1,4-bu—
tane diol(1,4-BD, Sigma—Aldrich, USA), dibutyltin
dilaurate(DBTDL, Sigma—Aldrich, USA), N, N-Di—
methylformamide(DMF, Junsei Chemical, Japan),
antioxidant(Irganox 1010, BASF, Germany)E A A
ShA] A It = ARSI, A1 A 2 AFEE R
Z(HDF 3310, HACO, Korea)+~ PET/Nylon(30/7O
=wt%) 22 YsHA A & Az FF
330g/m®, %7 1.3mm, & 1,410m9] Zﬂﬁ“% AR-E-3}
At

2.2 84 SRR £X| g H LEME

Hpol & Ee &2 AHgate] Eele ek st
242 Scheme 19 Lrehfgith, Bel& % o] 240}
Yol B2 H-SAI7] T NCO-Ze] & 2]0] 57 & RHE

Macroglycols

Sample Product . .
designation name Characteristics Structure of repeat unit
O
E-PTMG Terathane Poly(tetramethylene ether) glycol HO’E\/\/ }H
n
, H
B-Polyol PO3G Polytrimethylene ether glycol HO o)
n
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Polyurethanes

Scheme 1. Preparation process of DMF based polyurethanes.
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A Y] EAF 2= A7
LA (Fourier transform infrared spectroscopy,
FT-IR 3D analysis system, MB 104, Bomem,
USA)E AH&-sto] g1st3ith, FTIR spectras At-
tenuated total reflectance(ATR, ZnSe crystal) 7|
5 A3t ok (wave number) 4000~650cm™
H Qo A 32scan, resolution 1622 43} c}

A&+ Brookfield & = (Brookfield viscometer
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Table 2. Sample designation and composition of Wet—PU containing bio polyol

l:l

ik - o| kA

Composition(molar ratio)

Sample

. : Isocyanate Polyol .
designation MDI E-PTMG B-Polyol 1,4-Butane diol

E-PTMG 0.2 0.05 - 0.15
E80/B20 0.2 0.04 0.01 0.15
E60/B40 0.2 0.03 0.02 0.15
E40/B60 0.2 0.02 0.03 0.15
E20/B80 0.2 0.01 0.04 0.15
B—Polyol 0.2 - 0.05 0.15

ential scanning calorimeter, Model Q—25, TA 3. 2ot o F

Instruments, USA)E A} & 3} Ao A=RE

10.0+1.5mgs dFulE Mol WL -90C7H4 49 3.1 ®g
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Figure 1. Viscosity of polyurethanes.
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Figure 2. FT-IR spectra of polyurethanes.
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Figure 3. DSC thermograms of polyurethane films.
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Table 3. Thermal and mechanical properties of polyurethane films

S | DSC result DMA result Mechanical properties

ample . .

; ; o o Tensile strength Elongation at Tear strength

designation o o

gnatl Te(C) Te(C) (kgi/cm?) break(%) (kgi/cm?)

E-PTMG -68 -64 503 388 88
E80/B20 -69 -57 415 433 89
E60/B40 -66 -55 351 451 108
E40/B60 -67 -53 385 556 113
E20/B80 -64 =51 328 573 124
B-Polyol -62 -49 342 682 129
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Tan Dalta
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Figure 4. Tan delta of polyurethane films.
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Figure 5. TGA curve of polyurethane films.
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Figure 6. Stress—strain curves of polyurethane films.
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Figure 7. SEM micrographs of wet—type artificial leather based on nonwoven fabrics coated with DMF based
polyurethanes.
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