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Nanotechnology and nanomaterials are a rapidly growing mterdisciplmary fields of

knowledge, spanning many areas of research Nanomaterials can be classified mto
nanostructured materials and nanophase/nanoparticle matenals. The former usually refer to
condensed bulk materials that are made of gramns (agglomerates), with grain sizes in the
nanometer size range, whereas the latter are usually the dispersive nancparticles. The
nanometer size covers a wide range, from 1 mm to as large as 100 to 200 nm
Nanocomposites are materials that comprise a dispersion of nanometer-size particles m a
matrix. The matmx may be single or multi-component and it can be either metallic, ceramic,
or polymeric. It may contan addifional matenals that add other fimctionalities to the system
(e.g.. remforcement, conductivity, toughness, etc.) [1]. The nanoparticles are classified as
lamellar, fibnillar, shell-like, sphenical and others. For the enhancement of mechamical and
barmer properties, the anisometric particles are preferred. Polymer nanocomposites based on
morganic clay mmerals have drawn a great deal of attention during the last two decades. The
major reason 15 related to the peculiar and fascinating properties of the polymer matrix that
could be obtamed at very low filler contents. Compared to the neat polymer matrix, clay-
based polymer nanocomposites exhibit enhanced mechanical properties, reduced gas
permeability and mmproved thermal stabality and flame retardant behaviour [2-4]. The final
properties of nanocomposites depend greatly on several factors mcludmg the chenustry of
the polymer matrix, its compatibility with the clay filler. the geometry of the filler. its degres
of dispersion and crientation inside the matrix and also the preparation method [3].
The Low- Density Polyethylene (LDFE), a polymer produced by Basell Orlen Polyclefins
com., was used in experimental tests. The selected properties of the test pﬂhm LDPE
(producer data): density 921 kg/m’®, tensile strength at break 21 MPa, tensile stram at break
360%, tensile modulus 220 MPa, Share hardness 50°5hD. Nanosized tubular halloysite, also
called halloysite nanotube (HNT), 15 the dommant form of naturally ocewrmng halloysite.
Halloysite 15 chenmeally simular fo kaolimte, but the wmut layers m halloysite are separated by
a monolayer of water molecules; accordngly, halloysite has a stuctural formmla of
Alx(OH)451:05-nHz0. HNT produced by Sigma-Aldnch company, m the form of powder of
the grain diameter from 30 to 70 nm and length 1-3 pm, specific surface 64 m%/g and density
2530 kg/m® were used as nanofiller. Polyethylene grafted with maleic anhydride (PE-grafi-
MA) was used as a compatibilizer. Material for experiments was blended at the volume
concentrations of 2. 4 and 6 wi% of HNT wathm [.DPE matnx and volume concenfrabon of
Switts of -:c:mpatblhn factor m IDPE polymer. The specimens were made using a single-
screw, double cavity mjection moldng machme ARBURG 320C accordmg to ISO 527-
1:2012 standard. Mechanical properties of materials were tested by static tensile test, Charpy
impact test and Shore hardmess test according to standards. Tensile strength of tested
matenals without and with compatiblizer 1s shown an Fig.1 and Fig 2 shows the structure of
selected tested materials.
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Fig 1 Dependence of tensile strength on nanofiller mass content without (a)
and with compatibilizer (b)

Material LDPE without additives Maierial LDPE with 423 HNT
Fig 2 SEM structure of tested materials

This stody mvestigated the mfluence of HNT and compatibilizer withm a LDPE
matrix on the mechanical properties. Tensile strength was increased by adding the filler and
compatibilizer, stramn at strength was decreased by adding the fillers and compatibilizer
withn a LDPE matnx. Added of the filler within a LDPE matrix had no sigmficant effect on
hardness of tested materials. The largest detenioration of the mwestigated properties was
observed for the tested matenial by the Charpy impact test where the impact strength values
of tested matenals were decreased about 9.5%.
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