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stalline cellulose, MCC) #3248 A& ZA2) trimethoxysilylpropyl modified polyethylenimine(TPPDZ 7]& 3]
MCC-TPPI ZRAS #x] §43310th. Bio-polyol(B-2466, MCNS, Mw = ~2400)2} poly(tetrahydrofuran)(PTHF,
Mw =~1000 g/mol)] i3} ¥]&3} MCC ¥ MCC-TPPI Z31A7F PU E3HA|9] E4 A & 71A14 44 wA|
£ 92 ISFEY7NTGA), FAHREAENA(SEM) 2 THeAEAA7[(UTM)E ARE-sle] #4135190t. MCC-
TPPI %A= PU wEg]2oto] AlHeA 73ek $-#lo} Aol Aol MCC FHA BT PU H3HA|9] 147 =,
AME 2 g Eo] 72t 151, 3.67 2 1128 SUFSITh B Aol §HAdE nlo] 2 7uke] PU EiHAlE $-5et
71AA B8 7HAL SlolA], AsAke] AlE, FHE 9l S=gte|y Fo Az A ] AMEE AR PUS
WA F A& A= Aokt

Abstract: To synthesize polyurethane (PU) composites with high biodegradability, we prepared MCC-TPPI filler first by
modifying biodegradable microcrystalline cellulose (MCC) powder with a silane coupling agent, trimethoxysilylpropyl
modified polyethylenimine (TPPI). We studied effects of the polyol mixing ratios of bio-polyol (B-2466, MCNC) and
poly(tetrahydrofuran) (PTHF, Mw =~1000 g/mol) and the use of MCC and MCC-TPPI fillers on thermal stability and
mechanical properties of polyurethane composites using thermogravimetric analysis (TGA), scanning electron micro-
scope (SEM) and universal testing machine (UTM). The tensile strength, elongation at break and Young’s modulus of
PU composites with MCC-TPPI filler were increased more compared to the composites with pristine MCC filler by 1.51,
3.67 and 1.12 times, due to generation of stronger urea bond at the interface of polyurethane (PU) matrix and the MCC-
TPPI filler. The bio-based PU composites synthesized in this study have excellent mechanical properties, therefore, they
are expected to replace petroleum-based PU, which is widely used to make automotive sheet, carpet and headliner.

Keywords: microcrystalline cellulose (MCC), silane coupling agent, trimethoxysilylpropyl modified polyethylenimine
(TPPI), polyurethane, bio-polyol.
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Scheme 1. Schematic diagram for the preparation procedure of polyurethane.
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Figure 1. DRIFTS spectra of (a) pristine MCC; (b) MCC modified
with 5.0 w/v% TPPIL.

Table 1. FTIR Peak Area Ratios of Modified MCC with
Different TPPI Concentration

Area Area Area ratig
(1595 cm™) (1285 cm™) (1125;55 CCI;TL)/
Pristine MCC - 0.179 -
MCC-TPPI (1.0 wh%)  0.107 0.171 0.626
MCC-TPPI (3.0 wi%)  0.181 0.173 1.05
MCC-TPPI (5.0 wh%)  0.264 0.172 1.54
MCC-TPPI (7.0 wh%) 0275 0.170 1.62

HaEo] AMEA vehte 21S RIS o] 2 <l
MCC7} TPPI] Aghs) wh-g<f 2Jste] 39 /A= ASS
S =

T3 TPPIO) T #(1.0, 3.0, 5.0 2 7.0 wi%)ol] w&
MCCe| 71 Ar=g dobidr] flste] 1285 em™e] C-0 =
2 7|F YA E A, 1595 ecm™'e] N-H =19 |37 v|=
2] (1y& AHg-3le] Al4Fsle] Table 19 YER|ATH?

Area of 1595 cm™ peak

Area ratio(AR) =~ s o peak W

Table 12 H®, TPPI®] F4&o] 1.0, 3.0, 5.0 & 7.0 wv%
2 7R, 1595 em™e] N-H ¥]=¢] HA2 0.107, 0.181,
0264 2 02752 Z7}slaL, AR 3 9A] 0.626, 1.05, 1.54 2
1622 Z718E & 5 AT ol& F3ke] TPPIS o]
Fod4E MCC #He) FEE= TPPI 749 o] 7t
S g1kt 5.0 wv%e] TPPIE 7123+ MCC-TPPIS}H
7.0 wh%2] TPPIZ 7] 23 MCC-TPPI2] AR %kel Aol&=
0.08%  x}o]7} glojA], o]F2] AE2 5.0 wv%e| TPPIZ
MCCE 7123l MCC-TPPIE A|Z3F3H.
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Figure 2. XPS survey spectra of (a) pristine MCC; (b) MCC mod-
ified with 5.0 w/v% TPPIL.
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Figure 3. FTIR-ATR spectra of PU with different pre-polymeriza-
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Figure 4. (a) TGA weight loss curves; (b) DTG curves of PU with
different polyol mixing ratio.
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Figure 6. (a) TGA weight loss curves; (b) DTG curves of PU (bio-
polyol 30%), PU (bio-polyol 30%) with 10.0 wt% MCC, and PU
(bio-polyol 30%) with 10.0 wt% MCC-TPPI.
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Figure 8. SEM images of (a) PU composite without filler; (b) PU composite with 10.0 wt% MCC; (c) PU composite with 10.0 wt% MCC-

TPPI.
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