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Effect of Coupling Agent on Mechanical Properties of
Recycled Polypropylene and Recycled High Density Polyethylene Blend
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ABSTRACT

This research aims to improve mechanical properties of recycled polypropylene (r-PP) and

recycled high density polyethylene (r-HDPE) blends. Vinyltrimethoxy silane was used as a coupling
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agent. In this research, two factors including blend fractions between r-PP and r-HDPE (0:100, 20:80,
50:50, 80:20 and 100:0) and Vinyltrimethoxy silane contents (0, 1, 3 and 5 &% 6l aniedae §7%) were
studied. Polymer blends were prepared by twin screw extruder and ASTM specimens were prepared by
hot compression molding. Then, mechanical properties and physical properties were evaluated. The
result found that, both of two factors effected to mechanical properties and physical properties and
significant by statistical analyses. Recycled polypropylene has higher values of hardness, tensile strength
and ilunzU&ANAct strength than recycled high density polyethylene. However, Young's Modulus of r-PP
lower than r-HDPE. Mechanical properties of polymer blends improve with increased silane coupling
content. Optimum blends fraction and Silane coupling agent were 80:20 (80% r-PP:20% r-HDPE) and 5
VT L L RECYIT SO respectively. Mechanical properties of polymer blends with silane coupling agent
were superior than Recycled polypropylene and recycled high density polyethylene Morphology
investigation of polymer blends in various fraction, found that similar fracture surface on polymer blends.

However, adding Silane coupling agent effected to morphology and related to mechanical properties.
Keyword: Coupling agent, Polymer blends, Mechanical properties
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4. NALHRANIEDA

nnuan1Inaasd ldidayanniiniiened
wansanalaslinisnazeuanuulIUTInuuy
§89N19 (Two way ANOVA) 1a21uL8 it 95%
(0=0.05) Tynan133taz¥laslUsunsa Minitab
awwwsmmmvlﬁﬁagﬂﬁ 7 Ganai ldusasliiinin
FAFIWNIINFY r-PP:r-HDPE §IHAGATNNLTI
nazunnatafitodany $9861 P-value trinny
0.005 muﬂ’%mmmigjmﬂ&iﬁwa@iamﬁmmu
w39nFEunniitesanddn P-Value 1n 0.127 §4
unnddtedsaAininue dranuude
wollwasnan ldTuaniwaandiuimansgaiuy
loiau WRTRAFIUNITHAN r-PP:r-HDPE 88148
Tuddny 1iasndn P-Value sa9nimasdan 3
A1l 0.000 Fsugasliifininszauosdaud s

FDIDUHFINAGDAIANNLTD I
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ATNARBUANTAANUAIUNIWBLIIAS bawr
AANUNUABLIIAG LLawaga"amwﬁ@mju Tan
AsnagauaNNLUTUTIBLEadlAARIN USunm
mnﬁumigjmuvlmau URERAFINVDI r-PP:
r-HDPE §4HaA8ANAINUNUALIIAIUBINDALNDS
naNatfiiBdATYy G961 P-Value Fenivindu
0.012 LAz 0.019 ANWAGL WAZAINAQATAINY
ﬁwgiumaowaﬁmas‘wau ugaINaNlN&LAD I i
ﬁavﬂaaaﬁ"sLLﬂiﬁ%wa@iamuagﬁamwﬁ@maju
athsfisiudidny lasdn P-Value vasasgaiuloia
A8 0.000 LAz P-Value TaIRAFIBNITHRNA AN
v 0.000 LTHNW

Two-way ANOVA: Impact strength

Source DF 55 MS F P
silane content (phr) 3 121.778 40.593 2.32 0.127
r-HDPE fraction (%) 4 452.659 113.165 6.48 0.005
Error 12  209.656 17.471

Total 1% 784.093

Two-way ANOVA: Tensile str

Source DF 55 MS F P
Silane content (phr) 3 60.504 20.1681 5.69 0.012
r-HDPE fraction (%) 4 63.370 15.8425 4.47 0.01%
Error 12 42.553 3.5461

Total 1% 166.428

Two-way ANOVA: Tensile MOD

Source DF 35 M3 F P
Silane content (phr) 3 223532 74510.8 6€8.75 0.000
r-HDPE fraction (%) 4 73447 18361.% 16.94 0.000
Error 1z 13005 1083.8

Total 19 308985

Two-way ANOVA: Hardness

Source DF 33 M3 F P
Silane content (phr) 3 143.933 47.9777 86.%0 0.000
r-HDPE fraction (%) 4 25.048 6.2620 11.34 0.000
Error 12 6.625 0.5521

-
o

Total 175.606

Eﬂﬁ 7 WRAINTIATITRANVLUTUTINLLY
Two way ANOVA ¢aldsunsa Minitab
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