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Q  of B AFois FEAFS dianhydride?] 5-(2,5-dioxotetrahydrofuryl)-3-methyl-cyclohexene-1,2-dicarboxylic

anhydride (DOCDA)$} ThA 7]-?(] diamine (2,5-dimethyl-1,4-phenylene diamine (2M), 2,4,6-trimethyl-1,3-phenylene dia-
mine (3M), 1,5-naphthalene diamine (NDA), 4,4-diaminodiphenyl methane (MDA), 4,4’-diaminodiphenyl ether (ODA))

< two-step O]V E3E T3 T—zf&%}‘ﬁt} FAE Zgolue FZFFAE FT-IR, L4 %, DSC, TGA 181 £3)
= 3L 53 F2EA 9 B4E FASAT E3 6FDAS dianhydride® 3 F5HAE e WHOE §dstol
SHA| H]ﬂé}%{ﬁ}. I 4%, BE %%ihﬂ_ 0.32~0.589] THFHAEE 715 oM, DOCDAA ¥5 A= 6FDAS %3}
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2RWAE 72AH U8 FAHATY 4ERAR HoEA

Abstract: Co-polyimide membranes were prepared by two-step polymerization using semi-alicyclic 5-(2,5-dioxote-
trahydrofuryl)-3-methyl-cyclohexene-1,2-dicarboxylic anhydride (DOCDA) with five diamines such as 2,5-di-
methyl-1,4-phenylene diamine (2M), 2,4,6-trimethyl-1,3-phenylene diamine (3M), 1,5-naphthalene diamine (NDA),
4,4-diaminodiphenyl methane (MDA), 4,4’-diaminodiphenyl ether (ODA). Synthesized co-polyimides were charac-
terized by FT-IR, viscosity, solubility, DSC, TGA and gas permeation properties, compared with 6FDA-based
co-polyimides. All co-polyimides had the intrinsic viscosity of 0.32~0.58 and excellent solubility in various solvents.
DOCDA-based co-polyimides had thermal stability over 400°C although those were lower than 6FDA-based

co-polyimides. Gas permeabilities of the copolyimide membranes were measured for CO, and CH, at room temper-
ature and presented the trade-off relationship.
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FoE gEAE 5-2,5-dioxotetrahydrofuryl)-3-methyl-3-
cyclohexene-1,2-dicarboxylic anhydride (DOCDA, 95+%)
9} 4,4°-(hexafluoroisoporplidene) diphthalic anhydride
(6FDA, 98+%)°]™, Diamine A& 2,5-dimethyl-1,4-
phenylene diamine (2M, 97+%), 2,4,6-trimethyl-1,3-phe
nylenediamine (3M, 97+%), 1,5-naphthalene diamine (NDA,
97+%), 4,4’-diaminodiphenyl ether (ODA, 98+%), 4,4-
diaminodiphenyl methane (MDA, 98+%)< AH-&-3} %t
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Fig. 1. Synthesis of co-polyimide using two dianhydrides and five diamines.
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BEEE 3t Aoz Hojr, o]F Yeld A WA de-
compositions 7|FCE T Troawe AAFSFATH
Toser= 298~379°CO. 2 UENE O™, 6FDA MDA NDA
> 6FDA_ODA NDA > DOCDA MDA 2M > DOCDA
ODA _NDA > DOCDA MDA 3M > DOCDA MDA _
NDA #AME Uehygth 6FDAS Zd3 F5TA Y
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Table 1. Intrinsic Viscosities and Thermal Properties of Co-polyimides

Polyimides g [-] T, (°C) fa CO

Tonset Tso410ss

DOCDA MDA 2M 0.34 213 341 386
DOCDA MDA 3M 0.32 137 280 395
DOCDA MDA NDA 0.35 138 261 387
DOCDA_ODA NDA 037 137 298 411
6FDA_MDA_NDA 0.50 243 379 528
6FDA_ODA_NDA 0.58 267 377 498
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Table 2. Solubility of Co-polyimides
Polyimides NMP DMAc DMF DMSO THF AC CF EA MC TOL
DOCDA_MDA_2M ++ ++ ++ ++ - - - ++ -
DOCDA_MDA_3M ++ ++ ++ ++ - - - ++ -
DOCDA_MDA_NDA ++ ++ ++ ++ - - - ++ -
DOCDA_ODA_NDA ++ ++ ++ ++ - - - ++ -
6FDA_MDA _NDA ++ ++ ++ ++ ++ +HH ++ -
6FDA_ODA_NDA ++ ++ ++ ++ ++ + ++ ++ -
T3 =™ 700°C o)) LoAE BF AEd Hof 7 = 4 AEEE Table 39 Yerliitt. 3443 CO%t
A7v29k @A SHH7] WEoltt. 3 DOCDA MDA CH; 3=+ Fig. 59 Uehd 23} o] 6FDA_MDA
SedA7E RlustGs W 3Me X FTEA NDA > 6FDA_ODA NDA > DOCDA MDA 3M >
Towser ) 2ME 33 FFHARTG A Yehd 2 DOCDA_ODA NDA > DOCDA MDA 2M > DOCDA
W73 Mg X877 ol wel AFE7EY interaction MDA NDAY] 54d AUZ 52 &S YEH
o] of|#|7] WEolth16]. NDAS EF& H$ 27] 4 AY e B3 £49 79 4402 DOCDA MDA
ol &= AstHdou e SFEA S w44 NDA > DOCDA MDA 2M > DOCDA MDA 3M >
AL FASE AoR HAY FPAHLE(T)E
137~267°C] g Yehlil=d, o= oF 250~300°C s
Azl T, S 7HE AutA el W= Zejojn| = H] gzl_);:; 1::,1 nll)il(lirees Gas Permeabilities and Ideal Selectivities of
A R e ARAE, )2 AR S TEAE]
oF 150~250°C H=(PC : 150°C, PSf : 186°C, PES : Polyimides Permeability (Barrer) _ Selectivity
225°0)9] T, #< 7HE AL 18RS o 7)AH 2 COx CH,4 CO,/CH4
o A g AFRE7]Y] 2R3 93 AL AT DOCDA MDA 2M 1.64 0.036 45.56
#9434 5], DOCDA_MDA_3M 2.83 0.086 3291
DOCDA_MDA_NDA 1.31 0.023 56.96
314 2% DOCDA ODA NDA  1.79 0.055 32.55
45 Zejojne TEFA ] S35 ATE Table 6FDA_ MDA NDA  23.83 0.828 28.78
20) Y. %34 E5 NMP, DMAc, DMF, 6FDA_ODA_NDA 23.16 0.753 30.76
DMSO% 22 polar aprotic £mjo] & &8]= %o,
methylene chloride?| = $+73] &3]3t DOCDAE 100 s - 60
xost FZFA 2 A% chloroformd] FE& 02 &3 Een, / ls
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mBEgol, A 25 @ A 3 &, 2015

Fig. 5. CO, and CHs permeation properties and CO,/CHy4
permselectivies of co-polyimide membranes.
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