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Abstract  Volatile matter quantities of styrene/polystyrene (ST/PS) system at different times were

determined by dynamic supercritical fluid devolatilization (SFDV) using pure CO, at 343 K at 18 MPa and

different flows of 1. 93, 3.27 and 5.62 L. » min~' gas CO,, to investigate mass transfer out of polymer

matrix in dynamic SFDV process. An ideal diffusion model was derived by means of mass transfer theory.

Comparison of model predictions with experimental results showed that the model reflected the essential

features of polymer dynamic SFDV process. The model is useful in the design of industrial polymer SFDV

process and quantitative analysis of volatile matter in polymer matrices.
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Table 1 Relation of volatile quantities in 61 g of PS matrix with dynamic SFDV time(343 K, 18 MPa)

No. 1 No. 2 No. 3
¢/min Ve, =1.93L « min™ 1) (Veo,=3.27L « min™ ") Veo, =5.62L min 1)
M:/g In(M; /M) M./g In(M: /M) M/g In(M,/My)
0 0. 680 0 0. 660 0 0. 530 0
30 0. 536 —0.238 0.478 —0.327 0. 343 —0.435
60 0.420 —0.482 0. 291 —0. 819 0. 154 —1.236
90 0.327 —0.732 0.166 —1.380 0. 070 —2.024
120 0. 244 —1.025 0.131 —1.617 0.036 —2.689
150 0.178 —1. 340 0.116 —1.739 0.023 —3.137
180 0.171 —1.380 0. 108 —1.810 0.016 —3.500
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Table 2 Model parameters at 343 K and 18 MPa and
different flows of gas CO,

Content  Vco, /L min™" Intercept  SlopeX10°  z./min

No. 1 1.93 —0.103 —7.53X107% 132.82
No. 2 3.27 —1.00 —4.71X107% 212.26
No. 3 5. 62 —0.64 —16.28X107% 61.43
0
K
IRERY
1= \
AN ° A | Veop/L- min™":
e B A 1.93
Eﬁ\ 2 B327
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Fig. 3 Comparison of model values with
exeperimental data at 343K, 18 MPa
at three different flows of CO,
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