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Abstract : The tensile and rheological properties of low density polyethylene (LDPE) com-
posite films containing hardwood pulp were investigated as a function of pulp content. The
effect of types and contents of additives on the tensile properties of composite films were also
studied. The tensile strengths and moduli of composite films without additives increased,
whereas elongation abruptly decreased as the pulp content increased. The rheological proper-
ties of composite films were similiar to those of LDPE. The addition of non-ionic surfactant
(Tween 80%®) stopped the decrease of elongation of composite films and the composite films
containing stearic acid or MAH-PE showed reinforcing effect such as tensile strength and
tensile modulus at lower pulp content than the case of original composite films. The greatest
enhancement of tensile properties was obtained by MAH-PE. When only 1wt% MAH-PE
was added in composite films containing 40 phr pulp, the tensile strength of the composite
films showed the increase of 1.3 times as large as that of original composite films.
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Table 1. The Compositions of Various Composite
Films

COMPOSIT | b Hardwood Tweeng0® -2 MAH-PE
o hr) Pulp(phr)  (phr) A% ey
Sample p PP P (wt%b)
A 100 - - - -
5,10,15,20,
B 100 253040,  — - -
55,65
10,20,30, 0.5,1.0,1.5,
o " 0,30 015, B
40 20
5 g 102030 051015,
40 2.0
1 , - 5,1.0,1.5,
; o 102030 051015
40 20
10,20,30, 1.0wt%* 1.0
F 100 " 0,30, wt % B

. phr=part per hundred ratio based on LDPE weight.

. wt% = weight percent based on hardwood weight.

. The dimension means weight percent based on hardwood
weight.
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Fig. 1. The effect of grinding time on the aspect
ratio (/D) of hardwood pulp.
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Fig. 2. The effect of aspect ratio of pulp on the ten-
sile properties of 10 phr hardwood pulp filled LDPE
composite films: (a) ultimate tensile strength, (b) ten-
sile modulus, and (c) elongation at break point.
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sile properties of composite films: (a) ultimate ten-
sile strength, (b) tensile modulus, (c) elongation at
break point; composites filled with 10 phr hardwood
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Fig. 7. The effect of stearic acid content on the ten-
sile properties of composite films: (a) ultimate ten-
sile strength, (b} tensile modulus, and (c) elongation
at break point; composites filled with 10 phr hard-
wood pulp (O) and 40 phr hardwood pulp (@).
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4 &

] Ex} ~Q) LDPE] hardwood BZE §lepizg
27819 5ERVWES A2 3 1 B2y 2 /g
2 B A7 FF 2 el i 5 EY
QA5 vAe T tist] gol B A, 1|
Az Bxe] o FXTFo| T wet 1%
ZE 9 27|eAd o] F78hs AFE 2o 10
phr o|3l2 33 3¢ A= WEH A9 <
BARTET 4TS Jello] E3AR BEw
& Uehlie 19 AR 248E ¢ T+ A
ok MR gxg % EFA RS HL &%
LDPE®] {93ty E47 fARMS & & Ao
Tween 80®& H7IEIAE AF ¥E Xl @&
B3P 8] A& ZAE dAE: d4S Bt
Adlol Al MAH-PEE H7bslgE A9 37t
AE AHEHA e 9ol vlsh 2R adE B3t
E UEo JAREFE TaATIL AFAE 2 27)
BHES SIS € 5 It MAH-PE= 3
IR Fl A BRI ES JFEEE 7P A Y
AlZth. E3) WX E 40 phr FH3 S0l 2UoIA]
23 8ol MAH-PEE ¥Zoj thaled 1 wt% 3
7V A7BIR| @2 AeET A= oF 1.3
v H=7} S7lslth

2Ae) 20 2 A7E 1993dE 24Y WY F

sH(MafRo) SEdT 24ule] Aoz o)
o)1 A7ATRYI.
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