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BAAEA, mAERY AE2Q25(MFC)E allyltrimethoxy
silane(VPS)o 2 FR/NAES Fato] BAAet 7147 AHH
2 PP ANEE AR AERQ2(VPS-MFC)
= FTIR, XPS 28|32 SEM/EDXE ©|&3le] FH /NEAwks
= sk i A rAERE AER eSS 71 UPR
IS tE2Fo 2 Axsta vAEGY AsR2 e e
g Exsh ZejolliE A9 ZAIA 24 9 Wst
£ AT VPS-MFC/UPR 531A1€] Q17 8 SAEA-2 i
2 7 MFC/UPR 53tA st} @ 2345 Bt} B3
VPS-MFC/UPR 57 ¢] A-S&H Al712HK ) 2 HAIHD
ELoUA(Gie) w2 A Heolld Badael 7]17ke] o
B AWRAL S olvain] 2L Aoy S4e HeiR.
Abstract: As a reinforcing filler of unsaturated polyester resin
(UPR), the surface modification of microfibrillated celluloses
(MFCs) was conducted with allyltrimethoxy silane (VPS) to
increase interfacial adhesion between filler and UPR matrix. The
surface modification reaction of the pristine MFCs was con-
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firmed by FTIR, XPS and SEM/EDX. Two different UPR com-
posites were prepared by the pristine MFCs and VPS-MFCs,
respectively for comparing their fracture toughness and mechan-
ical properties. The results of tensile and impact properties for
the UPR composites showed the better performance of VPS-
MFC/UPR composites than of the pristine MFC/UPR com-
posites. Indeed, the results of the critical stress intensity factor
(Ky¢) and the critical strain energy release rate (Gi¢) pointed out
the improved interfacial adhesion between UPR matrix and cel-
lulosic filler in the VPS-MFC/UPR composites, which induced
their enhanced fracture toughness.

Keywords: cellulose, chemical modification, unsaturated poly-
ester, composites, fracture toughness.
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Scheme 1. Preparation of allyltrimethoxy silane modifed micro-
fibrillated cellulose (VPS-MFC) via hydrolysis condensation.
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Figure 1. FTIR spectra of pristine MFC (a); the VPS-MFC (b).
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Figure 2. (a) SEM micrograph; (b) silicon element mapping image;
(c) EDX spectrum of the VPSMFC.
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Figure 3. Detailed XPS deconvoluted scans: (a) Cls of pristine
MEC; (b) Cls of VPS-MFC; (c) Si2p of pristine MFC; (d) Si2p of
VPS-MFC.
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Figure 4. Tensile strength of the pristine MFC/UPR composites (0)
and VPS-MFC/UPR composites (®), with different loading of
cellulosic filler content.
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Figure 5. Tensile modulus of the pristine MFC/UPR composites (©)
and VPS-MFC/UPR composites (®), with different loading of cel-
lulosic filler content.
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Figure 6. Impact strength of the pristine MFC/UPR composites (0)
and VPS-MFC/UPR composites (®), with different loading of cel-
lulosic filler content.
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Figure 8. Critical strain energy release rate (Gic) of the pristine
MEFC/UPR composites (®) and VPS-MFC/UPR composites (©0),
with different loading of cellulosic filler content.
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Figure 9. SEM micrographs of cryogenically fractured surfaces for
the pristine MFC/UPR composites and VPS-MFC/UPR composites:
(A) pristine MFC 20 phr; (B) VPS-MFC 20 phr in the UPE com-
posites; (a) magnified image of (A); (b) magnified image of (B).
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