Polymer(Korea), Vol. 39, No. 1, pp. 130-135
http://dx.doi.org/10.7317/pk.2015.39.1.130

EL|Z2HUAMEERA SEI M= H 4

FEA e g e spshgstat
(201439 6% 244 H4, 20143 8YE 1Y 4, 20149 82 6 A

Preparation and Physical Properties of Polypropylene/Cellulose Composites

Song Yi Jang and Dae Su Kim'

Department of Chemical Engineering, Chungbuk National University,
52 Naesudongro, Seowongu, Cheongju, Chungbuk 361-763, Korea

(Received June 24, 2014; Revised August 1, 2014; Accepted August 6, 2014)

22 g0t T3 B30 AN B BHS 0 vk AT 88EF 2 §54F o
s FelZguAgRes BYAE AxsGr. SYzends 4B ese ARARS PPN g8 24
2 FER A Fe| 2 BAMAPP)S A Fel e duE =48 Jopu
7] 18l WSARA D19} ool 2= AU E ASAAT D4 BAL 24157 915 TGASH DSCE
o}, AR (SEM)E ol &3 B3le] vk w3 A7 MAPPY} EelZegu/AsR o ANAY 3
49l Ao Uehgth, A5z g iu] MAPPS] Shato] 3wiedd w] HgAlo] olgzEsl Qe ol
TAE et AgRore] dhgo] Z/R4E Bikle] FAUEE sl v A4

Z7ksteet.

)
N
o~
1

-

RS

Abstract: Cellulose has attracted much attention as potential reinforcements in green composites. In this study, polypro-
pylene (PP)/cellulose composites were prepared by melt-blending followed by compression molding. To improve inter-
facial bonding between PP and cellulose, maleic anhydride-grafted polypropylene (MAPP) was used. Mechanical
properties of the PP/cellulose composites were investigated by UTM and izod impact tester. Thermal properties of the
PP/cellulose composites were investigated by TGA and DSC. SEM images for the fracture surfaces of the composites
showed that the MAPP was effective in improving PP/cellulose interfacial bonding. Tensile strength and modulus of the
composite were maxima when MAPP content, based on cellulose content, was 3 wt%. With increasing cellulose content,
the impact strength of the composites decreased but the tensile strength and modulus increased.
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Table 1. Compositions of the Composites with Various MAPP
Contents

Ingredient PP Cellulose MAPP* Lubricant
0, 0.2, 0.4
Content (g) 80 20 0.6, 0.8, 1.0 2

“MAPP content was changed up to 5 wt% (1.0 g) of cellulose content.

Table 2. Compositions of the Composites with Various
Cellulose Contents

Ingredient PP Cellulose =~ MAPP“  Lubricant
Sample ID (2 (2 (2 (2
P100/CO 100 0 0
P90/C10 90 10 0.3
P80/C20 80 20 0.6 2
P70/C30 70 30 0.9
P60/C40 60 40 1.2

“MAPP content was fixed to an optimum value of 3 wt% of cellulose
content.
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Figure 1. Mechanical properties of the PP/cellulose composites
with various MAPP contents: (a) impact strength; (b) tensile
strength and modulus; (c) elongation at break.
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Figure 3. TGA curves of the composites with various cellulose con-

tents.
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Table 3. Thermal Properties Obtained from DSC Analysis of
the Composites with Various Cellulose Contents

Sample ID T,%CC) AH(/g) XA(%)
P100/CO 121.2 78.96 57.26
P90/C10 121.7 69.06 55.79
P80/C20 122.3 58.62 53.14
P70/C30 123.9 50.69 52.51
P60/C40 124.6 43.01 51.98

“Melting temperature. "Heat of fusion. “Crystallinity.
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Figure 5. Water absorption behavior of the composites.
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Figure 6. Thickness swelling behavior of the composites.
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Figure 7. Scanning electron micrographs of the fracture surfaces of

the 80/20 PP/cellulose composites: (a) MAPP 0 wt%; (b) MAPP
3 wt%.
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