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Base Functional Percent
Coupling Agents Acronyms Resins Monomers  Functionality
Acrylic acid-functionalized AA-PP PP homopolymer  Acrylic acid 6.0
polypropylene
(Polybond 1001)
Acrylic acid-functionalized AA-HDPE HDPE Acrylic acid 6.0
high-density polyethylene
(Polybond 1009)
Maleated high-density MA-HDPE HDPE Maleic anhydride 1.0
polyethylene
(Polybond 3009)
Maleated linear low-density MA-LLDPE LLDPE Maleic anhydride 1.0
polyethylene
(Polybond 3109)
Maleated polypropylene MA-PP PP homopolymer Maleic anhydride 1.0
(Polybond 3200)
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Tensile Properties? Flexural Properties?

Yield Elongation Tensile Flexural Flexural
Strength at Break Modulus Strength Modulus
Samples' (MPa) (%) (GPa) (MPa) (GPa)
Neat HDPE 19.3£1.0* Did not break 0.9+0.1% 19.5+1.2 0.8+0.0"
Composites without coupling agent 9.3+0.6° 16+0.2% 1.7+0.08 20.8+1 .58 1.6+0.2°8
HDPE-wood-flour composites with AA-PP 11.9+09° 1.4+0.3° 1.8+0.18 228+278 1.4+0.38
(Polybond 1001)
HDPE-wood-flour composites with AA-HDPE 10.9+0.6° 152028 1.6+0.2% 24.4+1 7°%C 1.6+0.2°%
(Polybond 1009)
HDPE-wood-flour composites with MA-HDPE 21.6+1.4° 25+0.3° 1.9+0.28 37.0+08° 2.0+00°
(Polybond 3009)
HDPE-wood-flour composites with MA-LLDPE 19.1+15" 20+0.2° 1.8+0.28 35.2+320 2.0+02°
(Polybond 3109)
HDPE-wood-flour composites with MA-PP 14.8£1.1E 1.3£0.18 1.8£0.2° 26.2+1.9 1.6x0.18
(Polybond 3200)
R*® 0.944 0.965 0.906 0.920 0.897
Prob. >F < 0.0001 <0.0001 <0.0001 <0.0001 < 0.0001

"Composites were made of 60% HDPE and 40% wood flour based on the total weight of composites. The coupling agent contents were fixed at 5% based on the
oven-dry weight of wood flour.
2The capitalized letters represent the ANOVA results. The means with the same letter denote that the difference between these two treatments is not statistically
significant (p> 0.1). Otherwise, the difference is statistically significant (p<0.05).
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A 1/
—O—C—CH
-~ OH |
~| Ho—Cc—cH
A\
O CHECHEW """ HDPE matrix
(a)

CHECHEW """ HDPE matrix

ANANANA

CHECHEM """ HDPE matrix

5 ok b Sl @ soazns JLal Jolge b o Jls Jole sl ol (b 539331 b gz 9,1 5 HDPE oo (o o) i sl it 255
Al S STL 00l Slo Jule erslu,ii(b

Ji‘i’)oﬁ"um c_s“’u""L"" ‘) bl e Mﬁ)d‘th L5L‘° °5;5 0dLad JL"S‘ J""?‘ (;'QLC L5L‘z’ "9)f
Dl oo Al HDPE o rbe jo oaims Jlail Julge cublsl o pony ol (idu 4 pg0

Sole slo jegige 4 Dl A 09>-HDPE ¢4 j0slS pulus alais jo plSovinl pKoi Sgup0
2 UKl (S 4l (5, £55 9 b ozl SbsS

s,5las gyl Sl b oas s ele slo edlsl L ls ol slo pogige g5 ds azgi b
i) Sy 48 el azgs LB a5l dsl S ST sl ele (il o 4y S (5 i
51 S T 3 Lol 655 oo g jmels” AlSoil Spege sl ol Sl ST ons Sl ol slo
St 1 IV syl el gyl St by oo cdLE ealel L sazas Jlasl ele oyos53l



sk Lo HDPE (5l 5 gz 0,1 (b Stz 5 (Sigh s sl ool iy
3,08 0y ol Setlle b oads 2l pualsl

195 59, PP-0-MA 3 SEBS-g-MA ouwins Jlail Jule g0 ,ili 3
PP/SGF S.ilse

Sl plgS (owyp 3.1

b Caieels Sl plem g caims Jlasl felge 306 4 ol Qi FURPPEIINLIONUR: S R
R Sgd (oo oolaiwl o jamalS pl adei jo a5 (golge.ngl aSls (ol Al LI log
] O g0

b bond Wig awnl Sl SGF obsS (ol asss SLINPP Loy b wolge (S5 oles 3 Jgax
SEBS-g-MA ) sl \hsgr kil oy plin] ik o5 b ol dig oy y0ul Sl PP-g-MA Lo

Material Density Melt Index Diameter Length  Graft Weight
(g/cm®) (g/10 min) (um) (mm) (%)
PP 0.900 10 (230 °C / 2.16 Kg measured) -
SGF - - 13 3.2 -
PP-g-MA 0.903 120 (190 °C / 2.16 Kg calculated) - - 0.5
SEBS-g-MA 0.910 22 (230 °C / 5 Kg measured) - - 1.5
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Coupling agent Content (wt%)
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a W PP-g-VA b . PP-g-MA
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: : |
o 601 = 1.5
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Coupling agent Content (wt%)

sams Jlasl Jelge cilisee polie U PPISGF cyjpnals 5 Lalls PP SilSe olys 4 s

Composite ot (MPa) Et (GPa) o (MPa) Ep (GPa) IS (J/m)

rP 21.0+ 08 0.8 + 0.032 479+ 13 1.3 + 0.051 448 +0.0
PP/SGF25 67.6 + 0.9 1.9 + 0.026 99.3 + 2.7 3.5+ 0.045 737 +33
PP-g-MA (2 wt %) 76.8 + 0.2 1.9 + 0.008 120.0 + 4.2 3.2+ 0.268 101.9 £ 7.5
PP-g-MA (4 wt %) 77.7 + 04 1.9 + 0.013 1233 + 1.0 3.4+ 0.031 103.5 + 10.1
PP-g-MA (6 wt %) 80.0 + 0.6 20+ 0.022 1272 +09 3.5+ 0.032 103.5 + 3.6
PP-g-MA (8 wt %) 79.0+ 05 20+ 0.016 1234 + 28 3.6 + 0.035 975+ 5.6
SEBS-g-MA (2 wt %) 613+ 1.5 1.8 + 0.035 97.8 + 2.9 3.2 +0.320 77.7 + 0.0
SEBS-g-MA (4 wt %) 57.8 + 09 1.8+ 0.014 90.6 + 1.0 3.2 +0.031 820+ 35
SEBS-g-MA (6 wt %) 534+ 08 1.7 + 0.016 84.8 + 1.0 3.0 + 0.052 862+ 27
SEBS-g-MA (8 wt %) 50.6 + 0.9 17 + 0.012 814+ 12 29+ 0.076 903 +27

Note. o is the tensile strength; Er is the tensile modulus; oy is the flexural strength; Ep is the flexural modulus;
and IS is the impact strength.
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Coupling PP-g-MA SEBS-g-MA

Agent(wt®%)  op (%) Er (%)  op(%)  Ep (%) 15 (%)  or (%) Er (%) op (%) Eg (%) 1S (%)
PP/SGF25 0 0 0 0 0 0 0 0 0 0
2wt % 14 -3 21 -9 38 —8 —8 -2 —8 5
4wt % 15 -2 24 —4 41 —14 -1 —9 —8 12
owt % 18 1 28 1 41 -21 —14 —15 —-13 17
Swt % 18 0 24 2 33 25 —15 —18 —16 23
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