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Objective: to investigate the electrical conductivity of composites based on nanocarbon fillers with different types of polymer matrix
and to establish the factors causing the specific type of conductivity temperature dependence
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Conclusions. The main factors that determine the character of the temperature dependence
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Nanocarbon filler type Cylindric (MWCNTS, CFs) Vermicular (TEG) Vermicular (TEGd) Platelet (GNPs)

Parameters—deter |||i||i||5 aspect ratio 1000 aspectratio 100 aspect ratio 10-50 aspectratio 10

resistivity

Resistivity of Decreases with temperature due to increase of charge carriers’ concentration at temperature independent

nanocarbon fi“c“, Rgf scattering of charge carriers

Electro-conducting Branched sceleton — {Branched sceleton — {Small — current{Separate current conductive — |

structure conductive clusters clusters

Quantity of contact Relatively high High Substantial Very high

between filler particles

Relation between linear o e o e o, > Oy O, >> Oy

temperature expansion

coefficient (LTEC) of

polymer a,, and

nanocarbon filler o,

Contact resistance, R;, Changes with Changes with Increases with Significantly increases with
temperature temperature temperature due to temperature due to decrease of
proportionally to the proportionally to the decrease of the sizes of |the sizes of contact area and
change of resistance of | change of resistance of contact area increase of thickness of the
the filler particles the filler particles polymer interlayers between

separate nanoparticles

Quantity of current High, quantity is almost| High, quantity changes| Limited, quantity decreases with temperature due to

conductive channels, temperature weakly with temperature | elimination from the conductive net of separate chains,

N, independent polymer interlayer between which is higher than

crytical size ~2 nm

Relation between R > Ry within the whole R > Ry within the whole|R > R, at T<240K R> Ry, at T< 150K

factors determining investigated investigated temperature (R < Ry, at T< 240K R <Ry, at T< 150K

resistance temperature interval interval
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