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High quality CO2 separation membranes prepared using "In Situ™ method

Nagai, Kazukiyo
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In Situ polyhedral oligom
eric silsesquioxane (POSS)

Novel organic/inorganic hybrid membranes were prepared for separation of a major
greenhouse gas, carbon dioxide. ABA-type triblock copolymers composed of fluorine-containing polyimide
and_methacryl phenyl polyhedral oligomeric silsesquioxane (POSS) were synthesized using atom transfer
radical polymerization and their membranes were prepared using in situ method.

In Situ POSS ATRP
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# PI, poly(MEPOSS) ¥ T Block (PI/MEPOSS) fEDF ¥ Z 7 X U — 3
Polymer POSS content ®  Membrane density ® Contact angle © Water uptake @
(mo1%) (g/cm®) (degree) (wt%)

PI 0 1.333 £ 0.011 84.9 £ 0.5 5.00 £ 0.65
Block (94/6) 5.5 1.330 £ 0.002 92.5 = 1.8 4.57 = 0.33
Block (85/15) 14.6 1.328 £ 0.001 94.0 £ 1.3 2.62 £ 0.33
Block (77/23) 22.9 1.328 £ 0.002 94.8 = 2.3 1.87 = 0.65
Block (68/32) 31.5 1.321 £ 0.001 94.7 £ 2.5 2.15 £ 0.31
Block (57/43) 43.3 1.316 £ 0.002 95.0 £ 2.3 1.61 = 0.46
Block (31/69) 68.9 1.306 £ 0.002 97.0 £ 3.2 2.06 £ 0.47
Poly (MPPOSS) 100 1.270 £ 0.001 101.0 £ 2.3 1.15 £ 0.28

(a) POSS molar content was determined by a gravimetric analysis.
(b) Membrane density (o) was measured by a floatation method using Ca(NO,), 4H,0 at 23 =+ 1°C.
(c) Contact angle was measured by means of a 3 points angle method using ultrapure water at 23 = 1°C.

(d) Water uptake was observed for 72 hours using ultrapure water at 35 = 1°C.
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