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Dry Modification of Potassium Bicarbonate with Titanium Coupling Agent
and Its Application in PP/LDPE Micro-foam Materials
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Abstract: To increase the initial thermal decomposition temperature of potassium bicarbonate (PB) so that it meets the
process requirements for polypropylene (PP)/low-density polyethylene (LDPE) microfoamed materials, the modification
effects of different modifying agents on PB were compared. Titanate coupling agent (TCA) was used to coat and modify
PB, and the influence of the formulation ratio on the microfoaming functionality was investigated. The modified samples
and PP/LDPE microfoamed materials were analyzed and characterized. The results showed that when the m(PB) : m(TCA)
was 1.0 : 0.8, the modified PB (TCA@PB) exhibited a maximum initial thermal decomposition temperature of 201.7 °C
and a thermal decomposition temperature range of 32 °C. Due to the formation of a dense coating layer of TCA on the
surface of PB, the initial thermal decomposition temperature of TCA@PB was significantly increased. When the
m(PP) : m(LDPE) was 9 : 1 and the adding amount of TCA@PB was 1.5 phr, the PP/LDPE microfoamed material
achieved the lowest apparent density (0.811 g/cm’) and the highest tensile strength (28.45 MPa), flexural strength
(41.37 MPa), and impact strength (29.37 kJ/m?).
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Fig.7 Effect of TCA@PB content on apparent density
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