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Abstract: Recently, the material market was increasingly extended with the dramatic development of electronic equip-
ment such as wearable electronic devices with increasing demand. Polyurethane (PU), which is in general use in many
fields, have outstanding mechanical property, wear resistance, and chemical resistance, therefore, it can be utilized as
protective film material for electronics when the transparency of PU is highly increased. In this study, two types of
bio-polyols and two types of prepolymers are synthesized to improve transparency of PU, and then, they were used
to prepare PU films in order to confirm the effect of different chemical structures in PU films. Nuclear magnetic res-
onance and Fourier transform infrared confirmed the chemical properties of bio-polyol and bio-PU, and thermal,
mechanical, and optical properties were analyzed by using thermogravimetric analysis, differential scanning calorim-
eter, universal testing machine, and ultraviolet-visible spectrophotometer. The bio-PU films show thermally stable
properties and high transmittance about 87%.
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Table 1. Compositions of Synthesized Bio-polyurethane Consisting of AM-EBPU Series and AP-EBPU Series

Composition (Molar ratio)

Polyol Prepolymer
AM-EBP AP-EBP BDO IPDI TDI PTHF 1000
AM-EBPU (IPDI) | ) 4 -
AM-EBPU (TDI) | - 4 5
AP-EBPU (IPDI) ) | 4 -
AP-EBPU (TDI) - 4
ST AT F 244 7F St AeellM Axsisiv AlxE 5745 48] Sl AIRFAFE F71(DSC N-650, Scinco

PU aromatic-eugenol based polyurethane(AM-EBPU)3%} L&B, Korea)E F3l 40-200 T HH A 10 T/mine] &
aliphatic-eugenol based polyurethane(AP-EBPU)Z} 2. ¥ 7 5} £ 2 BN AFE PU EE59] 71414 49
QoM A8 o] AAJoR|o|EL] FRE FUHHoE 175819 < T A 7](QM100S, Qmesys, Korea)S ©|-&-3}o]
t}. & E9], AM-EBPU series®] €52 W32 TDIE A} Z704 50 mm/min®] cross-head EE2 AAUEE
23 2% AM-EBPU(TDI), 22T IPDIS AHEd #A9= atlth RE =4 P29] =7]= 575 mm x 9.5 mm(
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HI0|2 ZZ|2 ¥ Hlo|2 PUSQ HWIt 2 2N fA= 7 PU Z59] FHE 549 45 918l UV-Vis spectrophotometer
Hio] nlo] @ Z 2|8 AM-EBP, AP-EBPS] ®-A+3% £4 (Optizen 2120UV, Mecasys Co., Ltd, Korea)s AR&3}lo] =4
$]3 'H NMR(AVANCE III HD 400, Bruker, Germany)2 A} 2™, wavelengthe 200-900 nm ¢4 10 nm 7+4
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F7HAQ1 vtol e )& gl PUY kA x4 98

_Il}l' o N

N oX rjo o2l

—

tlo

FTIR(ALPHA-P, Bruker, Germany)S ATR E.Z=, 4000-500 A1 2 EE
cm’ HL]oA ARE-Ste] EAI BT
Hlo]le PU Z59] ¥4 54 45 98 € 747 /A= 7lde] Ho|2 E2IE M= ¥ 2. & Aelr=
(TGA 4000, PerkinElmer, USA)S A}&-3fo] 24310 H, sfeky Fzo W 3}, E4, 7144 54 2 TR
JLE—/I R3] 2% 428 25-800 T HSlolA 10 C/mine] 228 vw 24317] 99 Figure 13} ko] g}t 722 A
T S S vlole PU FEe] feldolen(T,) Al 2 stk AM-EBP9F AP-EBPE= F4F71(-OH)E ¥

NCO [ 7=

OV\ LT e G O, & s @—* - n{w\p@

AP-EBP

Eugenol 4,4'-Thiobisbenzenethiol AM-EBP CH, EHy
PTHF 1000 Prepolymer (TDI)
°/ a \0 oen. chy H NCO
HE, 0,
.m_% > g gy~ PO s\/\o,\,o\/\.slv\@_m
. -E\/\/\vi- +u|: e 5 8 =
Eugenol 3,6-Dioxa-1,8-octanedithiol AP-EBP e :-H-U\[/\/\a-]"'ﬁ i
.‘
PTHF 1000 IPDI Prepolymer (IPDI)
EBPU (TDI) EBPU (IPDI)
Hy!
H
“c‘l’ \/\/‘I» N\CA{’OMU—C-NN CHy
E B }3' CH
_G/\, \/\/< §' ' E “ i :
_Q\ /@" H ‘{~/\/\D<]' i Hy NH CHy
AM-EBP = ik o=t NH
Prepolymer (TDI) BODO, DBTOL ‘l’ L opor' It o=t
q Ll § ko ?
x
0, O=C=owr H X
""«“@\/\ﬁmar‘\ﬂ\/\s/\/@_ b\ ° /ij» e e I § LN—C—OWO ﬁ—Nm 3
: “{N\a,]}
-G

Prepolymer (IPDI) ANEEPUR ,-‘é?\,v s A v\@—
AP-EBPU, K= ”"@\/\aswnﬂvuwx’v\@w

Figure 1. Synthesis of bio-polyols; scheme of (a) bio-polyols consisting of AM-EBP and AP-EBP; (b) prepolymer by using TDI or IPDI,
preparation of bio-polyurethane based on bio-polyols; (C) AM-EBPU series and AP-EBPU series.
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Figure 2. Chemical characterization of bio-polyol and bio-polyurethane: 'H NMR spectra of (a) bio-polyols (AM-EBP and AP-EBP); FTIR
spectra of (b) bio-polyols and bio-polyurethane; (c) AM-EBPU series; (d) AP-EBPU series.
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Figure 3. Thermal properties of bio-polyurethane: (a) TGA curves;
(b) DSC curves.
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Figure 5. Transparency properties of bio-polyurethane: (a) UV-vis
spectra; (b) optical images.
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