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ABSTRACT : The thermal and physical properties of low density polyethylene melt-blended with Metallocene
linear low density polyethylenes were investigated. Since the Metallocene polyethylenes have similar MW and
MWD except m-LLDPE4, it can be said that the thermal behavior and mechanical properties of the blends
depend upon the 1-octene comonomer content. The melting behavior of LDPE/m-LLDPEI1 blends shows two
melting peaks with LDPE contents higher than 50%, while the other blends show only one melting peak. It was
observed that the blends show higher crystallization temperature and higher crystallinity with lower comonomer
content. Initial modulus of a blend exhibited the behavior proportional to the crystallinity and the elongation at
break of the blends was increased with increasing the m-LLDPE composition. Melt indices of the blends
decreased with increasing the comonomer content of Metallocene LLDPE. Melt Index values of the blends show
negative deviation.
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Table 1. Characteristics of Polymers

wt% of densit
polymer comonomer (g/cm;; M. M/M,
m-LLDPE1 2 0.935 114000 2.50
m-LLDPE2 9.5 0.915 118000 2.87
m-LLDPE3 14 0.895 134000 2.83
m-LLDPE4 25 0.868 280000 2.84
LDPE - 0.920 148000 8.35
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Figure 1. DSC thermograms of homo-polymers : (a) m-
LLDPEL, (b) LDPE, (c) m-LLDPE2, (d) m-LLDPE3, and (e) m-
LLDPEA4.

()]

(f)

(e)

(d)

(c)

(b)

—=——— Endotherm

(@)

%

60 80 100 120 140 160

Temperature(°C)

Figure 2. DSC thermogram of LDPE/m-LLDPE1 blends : (a)
100 wt% LDPE, (b) 90 wt%, (c) 70 wt%, (d) 50 wt%, (e) 30 wt%,
(f) 10 wt%, and (g) m-LLDPEL.
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Figure 3. DSC thermogram of LDPE/m-LLDPE2 blends : (a)
100wt% LDPE, (b) 90 wt%, (c) 70 wt%, (d) 50 wt%, (e) 30 wt%,
(f) 10 wt%, and (g) m-LLDPE2.
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Figure 4. DSC thermogram of LDPE/m-LLDPE3 blends : (a)
100 wt% LDPE, (b) 90 wt%, (c) 70 wt%, (d) 50 wt%, (e) 30 wt%,
(f) 10 wt%, and (g) m-LLDPE3.
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Figure 5. DSC thermogram of LDPE/m-LLDPE4 blends : (a)
100 wt% LDPE, (b) 90 wt%, (c) 70 wt%, (d) 50 wt%, () 30 wt%,
(f) 10 wt%, and (g) m-LLDPE4.
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Figure 6. Relative crystallinity of LDPE/m-LLDPE blends :
@-LDPE/m-LLDPE1, V-LDPE/m-LLDPE2, EM-LDPE/ m-
LLDPE3, <>:LDPE/m-LLDPEA4.
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Figure 7. Initial modulus of LDPE/m-LLDPE blends : @-
LDPE/m-LLDPEI, VV LDPE/m-LLDPE2, M LDPE/m-LLDPE3,
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Figure 8. Elongation at break of LDPE/m-LLDPE blends : @
LDPE/m-LLDPE1, V LDPE/m-LLDPE2, B LDPE/m-LLDPE3,
<> LDPE/m-LLDPEA4.
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Figure 9. Melt Indices of LDPE/m-LLDPE blends : @
LDPE/m-LLDPE1, ¥V LDPE/m-LLDPE2, M LDPE/m-LLDPE3,
<> LDPE /m-LLDPEA4.
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