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Table 1
materials.

The weight ratios of PS/PPO and PP blended

Sample serial Mass fraction (wt%)

number PS PPO PTFE PP
1 89.8 10 0.2 0
2 84.8 10 0.2
3 79.8 10 0.2 10
4 74.8 10 0.2 15
5 69.8 10 0.2 20
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Fig. 1 Dispersion states of PP in PS/PPO/PP blends at different PP contents: (a) 0%; (b) 5%; (c) 10%; (d) 15%; (e) 20%.

(f) Particle size of PP in PS/PPO blends at different PP contents.
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Fig. 2 Rheological properties (a—c) of PS/PPO/PP blends
with different PP contents.
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Fig. 3 Melt index (a) and impact strength (b) of PS/PPO/PP
blends with different PP contents.
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Fig. 4 Phase distribution patterns of PS/PPO/PP blends after extrusion processing with different PP contents: (a) 5%; (b) 10%;
(c) 15%; (d) 20%; (e) Schematic diagram of PP deformation during extrusion processing.
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Fig. 6 SEM images (a—e) and sizes (f) of cells in PS/PPO/PP blends with different PP contents: (a) 0%; (b) 5%; (c) 10%;

(d) 15%: (€) 20%.
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Studies on Morphology Control of Polystyrene/Polyphenylene Ether/
Polypropylene Blends and Their Supercritical CO, Foaming Performance

Jia Zeng'?, Jia-huan He'!?, Li-wei Qi!, Huan-huan Liu'-2, Jia-jun Wu'2, Min Zhu', Zhong-bin Ni!,
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Abstract With the development of the national dual-carbon and lightweight strategy, polystyrene/polypropylene
(PS/PPO) blend systems have become a research hotspot for foamed materials owing to their lightweight and high
performance. However, owing to the strong rigidity of the PS/PPO molecular chains, PS/PPO has a high melt
viscosity and poor fluidity during the foaming process, making it difficult to disperse the foaming agent
uniformly in the PS/PPO melt, which affects the foaming effect. To address these problems and the challenges of
single-phase foaming of high-performance engineering plastics, a phase design for co-mingled foaming systems
was employed. This approach optimizes the cell structure from a single phase to a composite structure of flexible
and rigid immiscible phases, thereby enhancing the foaming performance of the material. Polystyrene/
polyphenylene ether/polypropylene (PS/PPO/PP) blends were prepared using a melt blending method, and the
distribution and rheological properties of PP in PS/PPO blends with different PP contents were studied. Using
supercritical CO, as the foaming agent, the PS/PPO/PP blend was foamed by batch kettle foaming, and the cell
structure, cell density, and foaming rate of the foamed particles were observed using scanning electron
microscopy. The results show that the storage modulus and complex viscosity of the substrate at low frequencies
changed when PP was added to the matrix. Simultaneously, the dispersion structure of PP with different contents
in the matrix significantly affected the crystallization state and foaming effect of the PP/PPO blend and improved
the foaming performance of the PS/PPO blend. When the amount of PP was 15%, the minimum pore size was
38 um, the highest cell density was 3.6x107 cells/cm3, and the foaming ratio was 7.6 times. This study constructs
a flexible-rigid two-phase composite to enhance the foaming stability of the material, providing a new approach
for foaming high-performance engineering plastics.
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