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Abstract — In this study, an effective diffusion coefficient and mass transfer coefficient were investigated in microwave-
assisted drying of paclitaxel for removal of residual methylene chloride. At all the temperatures (35, 45, and 55 °C), a large
amount of the residual methylene chloride was initially removed during the drying, and the drying efficiency increased
when increasing the drying temperature. The effective diffusion coefficient (1.299 x 1073~ 2.571 x 107> m%/s) and mass
transfer coefficient (1.625 x 1071'~4.857 x 10™"" m/s) increased with increasing drying temperature. The small Biot number
(0.0100~0.0151) indicated that the process of mass transfer was externally controlled.
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Fig. 1. The chemical structure of paclitaxel based on space-filling

model [15].
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Fig. 2. The variation of the residual methylene chloride ratio with
drying time at different temperatures.
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Table 1. Parameters for linearization of the function In(MR)=f(t) at
different temperatures

Coefficient of

Temperature (°C) Slope Intercept determination, 12
35 -4.08x10° -0.00178 0.9979
45 -7.08x1073 -0.01844 0.9979
55 -8.88x10 -0.09716 0.9894
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Table 2. Mass transfer properties of paclitaxel calculated for the three temperatures studied (35, 45, and 55 °C)
Temperature (°C) ks D, (m%/s) Di Bi h,, (m/s)
35 4211x107 1.299x10713 1.129x10° 0.0100 1.625x1071
45 7.833x107 2.226x10713 6.071x10% 0.0126 3.510x10M
55 1.264x107 2.571x10713 3.762x10% 0.0151 4.859x10!
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