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Nanocomposite preparation procedure (DS-MAO/HNT-MAO)

Nanocomposite
Total yield 

(mg)
Filler loading 

(wt. %)[a] Tm (°C)
Young’s 

Modulus (%)[b]

Elongation at 
break (%)

HDPE 1330 - 131 100 840

DS-MAO-N5 1070 5 131 110 660

DS-MAO-N7 1240 7 131 115 790

DS-MAO-N16 1220 16 130 124 700

DS-MAO-N24 1240 24 125 146 410

HNT-MAO-N5 1050 5 131 105 600

HNT-MAO-N8 1160 8 134 108 740

HNT-MAO-N15 1220 15 128 114 930

HNT-MAO-N23 1190 23 126 123 770

Al loading on the support/filler= 4 mmol/g, Zr loading on the support/filler= 35 µmol/g, Al/Zr ≈ 1600 during polymerization
[a]Determined by TGA. [b]Reference Young’s Modulus for HDPE = 415 MPa

Rapid polymer 
growth hides the 

nanofiller particles 
at the end of 

polymerization.

Monodisperse distribution of crystallite sizes, regardless 
of filler.

Melting 
temperature 

decreases with 
higher filler 

loadings, 
regardless of filler.

Higher stiffness for DS nanocomposites 
for similar filler loading.

HNT  
nanocomposites 
retain HDPE 
ductility better 
than the DS 
analogues, at 
higher filler 
loading.

All composites 
retain polymer 
limit stretching 
ability to a 
significant 
degree, 
confirming good 
filler dispersion.

Good dispersion of DS and HNT at the beginning of polymerization.
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• Nanocomposite were successfully prepared and show good filler dispersion, regardless of the filler.
• DSC shows monodisperse crystallites in the polymer matrix, regardless of filler, with decreasing melting temperature as more filler is included.
• All nanocomposites show stiffness improvement, although DS leads to higher stiffness compared to HNT at similar filler loadings.
• Nanocomposites retain limit stretching ability of HDPE, with HNT reinforced materials presenting higher elongation at break than the DS analogues at higher filler loadings.

Conclusions
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