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Fig. 1 The scheme of measuring gas

£t Hitip permeation rate
2 ,n% L_jlj‘lb 1: Permeation cell; 2: Thermostat; 3: Ste_-'
2.1 POly(Bd—b—DMS) E‘jﬁﬁE el bottle; 4: Valves; 5: Pressure reducer;

6: Pressure gauge; 5: Capillary
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Fig. 3 'H-NMR spectrum of Poly(Bd-b-DMS)
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Tab. 1 PDMS block contents of Poly(Bd-b-DMS) determined by

different methods

PDMS(wt%)
No.
'H-NMR Estimated from D, conversion S$iO,~gravimetry

83 43.6 45.7 41.3
83U 17.4 17.8 19.1
83L 91.5 95.4 94.2
42B 7.2 8.6 8.1
93U 16.4 14.5
81 19.9 16.4 16.1

BERERE AL A A B — B R, 2 WE] PBd #BEE), MWER T, Je.
HARMIE N ENERS DSC —., HNEEERESHRMERN T, 2 514

—127.7°C F1 —38.3°C,
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WEFEE, RALERTLORERRALEREARAEEM, &2, PDMS #EHN
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Fig. 4 DSC curves of PBd and Poly(Bd-b-DMS) Fig. 5 WAXD spectra of Poly(Bd-b-DMS)
1 —-— PBd, 2 — Poly(Bd-b-DMS) and PDMS(--75C)
Normalized scan rate: 20°C/min, HE: 20ml/min 1 -—— PDMS, 2 ——— Poly(Bd-b-DMS)
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Fig. 8§ TEM photographs of Poly(Bd-b-DMS} cast from different
solvents (10,000}
€a) butanone, (b} butanone/D, {50/50vcl)

Tab. 2 Microstructure of PBd-block

'H-NMR method

Structure FTIR method
Based on saiurate H Based on untaturale H

Ly2-umit{ %) 62.9(99.7)* 0. 1{60.2) 5.1

Iyb-unitd %) 37.1040.3) 19.9{319.0) 46 .9 rrane-)

# Dats in parentheses are calculated from spectrum of the block cepolymer
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Tab. 3 Py, and Py, of vulcanized Poly(Bd-b-DMS) membranes cast
from different solvents (30°C)

No. Solvent *Po, *Py, Po,/Py,
81 toluene 4.5 0.99 4.5
81 bromobenzene 3.9 0.83 4.7
81 1,2-dichloroethane 3.8 0.87 4.4
toluene/D,(vol/vol)
82 100/0 3.0 0.71 4,2
82 90/10 3.3 0.84 3.9
82 70/30 3.2 0.81 3.9
82 50/50 3.5 0.87 4.0
82 40/60 3.7 0.94 3.9

Unit: 107%cm® - cm/cm? - s - KPa

Tab. 4 Py, and Py, of vulcanized Poly(Bd-b-DMS) membranes with different
PDMS contents (30°C)

No. Mk(Bd)x 107* PDMS(wt%) *Po, *Py, Po,/Px,
93 12.0 17.8 4.7 1.09 4.3
81 10.0 16.4 4.5 0.99 4.5
83V 12.0 14.6 4.0 1.05 3.8
90 10.0 13.0 3.2 0.82 3.9
82 8.4 12.1 3.0 0.71 4.2
53D 6.0 11.6 3.3 0.89 3.7
42B 5.0 8.6 ' 1.9 0.47 4.0

Unit: 10%cm® - cm/cm?- s - KPa

2.2.3 PDMS &EiEM T PBd } PDMS FIESMERIE K, # Poly(Bd-b-
DMS) WARELEMELESHE, &4 FIHTAE PDMS &EH Poly(Bd-b-DMS)
MUAROEL, BRAK. 7N, PDMS SEMM, BSERZEN. X2 ARHT

PDMS ZSMEth PBA &zik. 54h, MFE 4 ERIEH, PBd BRI Poly(Bd-b-

DMS) it H9E < T .
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STUDIES ON THE BLOCK COPOLYMERIZATION
OF BUTADIENE AND OCTOMETHYLCYCLO-
TETRASILOXANE

II. CHARACTERIZATION AND GAS-SELECTIVE
PERMEABILITIES OF THE BLOCK COPOLYMERS

PANG Yongxin

(Depatment of Polymer Materials Science and Engincering,

South China University of technology, Guangzhou 510641)

LIN Shangan
(Instituze of Polymer Sciance, Zhongshan University, Guangzhou 510275)

Abstract The block coplymers of polybutadiene and Polydimethylsiloxane, poly
(Bd-b-DMS), were critically characterized using FTIR, 'H-NMR, DSC, TGA, WAXD,
GPC, TEM etc. modern analytical and determing methods. Results verify that Poly
(Bd-b-DMS) is block copolymers with the morpholgy of microphase separation. Stu-
dies on the membrane-forming property and gas-selective permeabilities show Poly
(Bd-b-DMS) membranes properly vulcanized have good properties for oxygen enri-
chment. A sample containing 17.8wt% of PDMS has an oxygen permeation coeffi-
cient (Po,) of 4.7 X 10 °cm’.cm/cm*+s-KPa and a separation coefficient (Po,/Py,) of
4.3. The dependence of permeabilities upon vulcanization time and solvents for cas-
ting the membranes were investigated and the interrelation of the morphology of
Poly(Bd-b-DMS) to permeabilities was also preliminarily discussed.

Key words Butadiene, Octomethylcyclotetrasiloxane, Block copolymer, Polymer
characterization, Gas-selective permeability





