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Supercritical CO, Foaming Process of Polyurethane Bead based on Spouted Bed Technology
Xia Chengzhi, Chen Yichong, Xu Zhimei, Zong Yuan, Liu Tao, Zhao Ling
(State Key Laboratory of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract : Using thermoplastic polyurethane (TPU) as raw material and supercritical CO, as foaming agent, TPU foaming
beads were prepared by spouted bed foaming technology. The effects of CO, flow rate, saturation temperature, saturation pressure
and depressurization rate on the foaming behaviors of beads were investigated. The results show that the foaming uniformity of beads
first increases with the increase of CO, flow rate, and then remains unchanged basically, which indicates the improvement of flow
rate after the formation of stable spouting hasno effect on the foaming uniformity of beads. With the increase of saturation tempera-
ture and saturation pressure, the bead foaming ratio first increases and then decreases, and bead foaming ratio increases with the
increase of depressurization rate. The increase of saturation temperature leads to the decrease of cell density and the increase of cell
diameter, the increase of saturation pressure and depressurization rate leads to the increase of cell density and the decrease of cell
diameter. When the CO, flow rate is 0.012 m /s, the saturation temperature is 150°C, the saturation pressure is 10 MPa, and the
depressurization rate is 20 MPa /s, the bead foaming ratio is largest, reaching 9 times, the cell density is 1.13 x 10" /cm?, and the
average cell diameter was 82.3 um.

Keywords : spouted bed ; supercritical CO, ; bead foam ; thermoplastic polyurethane ; foaming uniformity
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