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Tab. 1 The chemical structure of aromatic diamine
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Tab. 2 The conditions for preparation of silicon-containing polyaramide

Polymers Acid Diamine CH,CI, 10% Na,CO; aq. Yield
® ® (ml) Solution (ml) ®
DMS-m-PDA 0.300 0.096 14.0 9.0 0.298
DMS-p-PDA 0.300 0.096 14.0 9.0 0.276
DMS-TDA 0.300 0.109 14.0 9.0 0.289
DMS-Benzidine 0.200 0.109 9.0 6.0 0.235
DMS-DAE 0.250 0.148 11.0 7.5 0.339
DMS-DAM 0.200 0.118 9.0 6.0 0.241
DMS-DAF 0.200 0.116 9.0 6.0 0.238
DPS-DAE 0.250 0.109 8.5 5.0 0.268
DPS-DAF 0.250 0.106 8.5 5.0 0.257
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Tab. 3 Inherent viscosity for polyaramide preparating from bis

[p-chlorocarbonylphenyl] dimethylsilane (DMS)

Polymers m-PDA p-PDA Benzidine DAM DAE

Dink* 0.77 1.69 1.52 1.49 1.42

* To be measured in 0.5wt% N,N-dimethyl foramide solution at 30°C
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Fig. 1 'H-NMR spectra of bis [p-chlorocarbonylphenyl] dimethyl silane and bis
[p-chlorocarbonylphenyl] diphenylsilane
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Fig. 2 IR spectra of DMS-TDA; DMS-DAE; and DPS-DAE.
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Tab. 4 The gas permeation coefficients and separation coefficients in membrane

of silicon-containing polyaramide at 1.01325X10°Pa and 35°C

polymers PH, ch, Po, Pcu, Py, H,/N, co,/CH, 0,/N, CH,/N,

DMS-DAF 96.0 37.9 7.37 1.73 1.63 55.6 17.4 4.27 1.26

DMS-m-PDA 254 76.5 19.0 5.26 3.65 69.6 14.5 5.20 1.44

DMS-Benzidine 288 126 21.4 6.10 4,51 63.9 20.6 4.74 1.35

DMS-DAM 385 172 32.4 8.71 6.29 61.2 19.7 5.15 1.38

DMS-TDA 386 112 25.4 6.60 4.70 82.1 18.5 5.39 1.30

DMS-p-PDA 496 206 40.1 11.3 8.03 61.8 18.2 5.00 1.40

DMS-DAE 605 288 54.4 14.5 11.4  53.1 19.9 4.47 1.28

DPS-DAF 296 125 22.7 6.51 4.55 65.1 19.2 5.00 1.43

DPS-DAE 473 318 46.4 16.3 10.7 44,2 19.5 4.34 1.53
Unit: 1072 Barrer

Tab. 5 The gas diffusion coefficients (D) and solubility coefficients (§)
for oxygen; nitrogen; carbon dioxide; and methane in membranes of silicon-
containing polyaramide at 1.01325%X10°Pa and 35°C
POlymer DO’; DNz SOZ** SNZ DCO; DCH4 SCO, SCH‘

DMS-DAF 1.31 / 2.63 / 0.38 1.24 99.7 1.76
DMS-m-PDA 2.96 / 7.22 / 1.11 0.81 68.9 5.26
DMS-Benzidine 3.70 1.67 5.76 2.70 0.94 0.47 136 12.8
DMS-DAM 4.08 1.84 7.94 3.42 1.75 0.74 93.3 11.9
DMS-TDA 3.47 1.52 7.32 3.09 1.32 0.51 84.7 11.8
DMS-p-PDA 4.35 1.47 9.23 5.46 1.56 0.49 132 23.1
DMS-DAE 3.1 1.68 17.5 6.78 1.95 0.47 148 31.1
DPS-DAF 4.63 3.96 4.90 1.15 1.38 0.77 90.5 R.46
DPS-DAE 6.51 2.60 7.13 4.12 2.47 0.78 116 18.8
* Unit: 107%cm?/s; ** Unit:10° Barrer

Tab. 6 The molecular diameter of five kinds of gas used in gas transport property measurment

Gas H, 0, N, co, CH,
Diameter(nm) 0.234 0.296 0.316 0.323 0.40
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SYNTHESIS OF SILICON-CONTAINING POLYARAMIDES
AND THEIR GAS PFRMSELECTIVITY

ZHANG Jian, HOU Xiaohuai
(Institure of Chemisiry, Academia Sinica, Beijing 100080)

Abstract A series of silicon-containing polyaramide were synthesized by method
of interfacial polycondensation, and the relationship between their chemical struc-
ture and gas transport property was discussed. It is found that the permeability for
gases used in this experiment, which is hydrogen; oxygen; nitrogen; carbon dioxi-
de; and methane, is fit for ordinary glassy polymer. Gas permeability increases by
introducing flexible segment into rigid polymer chain. Polyaramide with easily ro-
tational backbone has higher gas permeability, For two polymers with the same
backbone, gas permeability is higher for one with methyl side group on its aroma-
tic ring. The polyaramide with phenyl side group on silicon atom has higher dif-
fusivity, but lower solubility than that with methyl side group on silicon atom.
These results indicate that in addition to intrachain motion, interchain spacing
difference is a contributing factor in understanding various transport behavior of
gas through these silicon-containing polyaramide.

Key words Silicon-Containing Polyaramide, Interfacial Polycondensation, Polymer
Gas Separation Membrane, Gas Permselectivity





