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Preparation and properties of polyurethane/carbon black rigid composite foams
QIN Dongxin', TIAN Huafeng', OUYANG Yuge', GUO Gaiping’
(1. College of Advanced Materials and Future Technology, Beijing Technology and Business University, Beijing 102488, China;
2. College of New Materials and Chemical Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617, China)

Abstract : Using a two-component pre-dispersion process, carbon black was evenly dispersed in the B component (isocyanate)
or A component (polyol) of polyurethane (the corresponding final system is referred to as B system or A system), then followed by
one-step mixing and foaming method, the polyurethane/carbon black rigid composite foams with different carbon black contents (0
wt%, 5 wt%, 10 wt%, 15 wt%, 16 wt%, 17 wt%) were successfully prepared. The effects of carbon black incorporation method and
content on the chemical structure, cell morphology, mechanical properties, thermal conductivity, and electrical conductivity of the
composite foam were systematically investigated. The results show that the introduction of carbon black does not alter the fundamen-
tal chemical structure of polyurethane, and the combination of them is physical blending. The analysis of pore morphology indicates
that the pores in B system are more uniformly distributed. Mechanical properties testing results show that, although the addition of
carbon black reduces the compressive strength, the compressive modulus of B system reaches its maximum at 10 wt% carbon black
content, which is 66.6% higher than that of pure polyurethane foam. The electrical conductivity exhibits typical percolation behavior,
with a sharp increase starting at 15 wt% carbon black content and a percolation threshold between 15 wt% and 16 wt%. The maxi-
mum conductivity of B system reaches 1.36x107° S/m, which is four orders of magnitude higher than that of pure polyurethane
foam, achieving the transformation from insulator to polymer antistatic/conductive material. The thermal conductivity increases
continuously with increasing carbon black content, the B system has higher thermal conductivity, but it still remains within the range
of low thermal conductivity materials.
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Fig.2 SEM images of polyurethane/carbon black composite foams with different carbon black contents
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