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Abstract
The inorganic-organic hybrid membranes with the carbonized skin layer were prepared from
the asymmetric polyimide membrane by ion-irradiation. The ion species was He’, He ion
influences were from 1X 10" to 3X10"(ions/cm?), and He" acceleration energy was 50keV.

The (0y/N,) selectivity of the He -irradiated inorganic-organic hybrid membrane was 7.8 and

increased as compared with that of the asymmetric polyimide membrane without ion-irradiation.

In addition, the O, permeability of the inorganic-organic hybrid membrane also increased as

compared with that of the asymmetric membrane without ion-irradiation.

LS
BTE . SR D58 - [T iR L 2 8.

High gas

selectivity "
WEENEICANSNTNS, LA, Cabon

emb e
CNEOHERELEN, X5iT %

INF—HBNEVWADEELE I T

5, TRITHUT. MELEEDT, & g, M
N N N 6 /. 4
GRRENAIRERE T RN F—HTH B Asymmetric ]

6FDA-6FAP ~, ~membrane ]

Qo,/ QN2 selectivity

SEENEEINTVNS, SESBEEE | 0,

ST OEANBAT B BT, SR o
Bk, OMSEBBIEGELERS) © =00, permeance
AXAERREEIBE Z2FMICERS pig1 Relationship between QO,/QN;
BHIENROENTNS, BRTFET selectivity and QO, permeance.

. [UEERYE - [UERIRES KB memmwﬂ
(Fig. )IZH U . Upper Bound PEIZ % #: 4
RABRBRASNTWB[L]., O Upper ' “ } \
Bound 2 %R T HERER BT HED T

EERYT DI ENEAMEOBNTH S,

4, Koros I DRY R —%8H Ton-irradiation
BB LI THESNDREED,
FEFICENKEER Y (Fig )2 RT &
NEINTNBR], LalAans, &
BRI R I 2R T b 0 KB A
RWENENWDSRLAEFE, 512, UHE
IV, B THEENSHESHH
=

Porous
layer

:IDH

Carbonized surface
skin layer

Fig.2 Preparation of asymmetric membrane

with carbonized surface skin layer. -
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Fig.3 Structure of 6FDA-6FAP.

-
[

La#BIEDIC, A FIEAERKLI, 1+ Ew\\\ o Flectronie cheray fos
SUERBEBIIILFHAR 2000V 1A A S N e
SEEFOL, (A CEARE. AFCE 3 [N,

(He'). MEELFVH—(S0keV), (A EAR 2 ",
(1x102~3x10%ions/em) & L7, MELFNF 5 ) *,

—SO0keV KB DMBESIE. I a3 m 2 LN
)7 bk Trim ZHWEH LU Figd IZ,RU7E, O 200 400 600 800 1000 1200
He' EAICKDERIL -2 - BN TV Depth (nm)

v REDEFRREEIL ATR-FTIR - SEM * AFM - Fig.4 Relationship between energy loss
Raman % W TIEAE L 7=, and depth for He'-irradiation.

2-4 SAEBBBE
A F AEAFIED 6FDA-6FAP IEN MO GRS BRI, N hoagzANnE
BHZEEIZE D 35T, latm DM T N,,0,,CH,, CO, DEAREBEE 21T WBRE L 72,

—140—

2005



IRRLER
3-1 G6FDA-6FAP FEXFRIE D v

GPC BIE DR, 1EELL 7z 6FDA-6FAP O FRE U TR IE Mw=1.6x10°, Mw/
Mn=1.8 TdHoJz. fEH L /= 6FDA-6FAP EXMHEO N BB THIEHAF VBEIL. &
KEBBEE X OBEH LUK 80nm &7z 7=,
32 ER—ARNT TV v REOYHE G

9. AFM,SEM # AW -RE#ERZOMEEL T Y. SEM Tl BEL(LIIBER
ENT XBRRIEE2 STV ZITICERAOANERNICAEIND Z L 2HIB LT,
TNITHLU T, ARM BIE TIRA A U EAR I DEEENFEBLL TWB Z ENH S,
E 2o J=(Fig.5).

@ o

Fig.5 AFM images of ion-irradiated asymmetric 6FDA-6FAP membranes.
(a) Control: Ra=1.1nm, (b) He*, 50keV, 3x10'ions/cm’: Ra=0.27nm
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3280, AFEARD  Tablel Effect of He' fluence on gas permeance and

BINCENREAF B selectivity of He'-irradiated asymmetric polyimide

RFENE EITTD L membranes at 35°C and 76cmHg.
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» e — He" fluence

RFLDOEITEDENIER (ions/cmz) Q0, QCo, QO,/QN, QC0,/QCH,

HBEHIC 52 DE BT

ﬁg’éﬁﬁ? FAORE Virgin 81 28 438 30

DNTHRET 52012, 1 1x1012 10 35 4.8 32

T AR 1x10°~3x10" 1x10'3 10 37 4.6 32

jons/cm? THLE U /- 366 5 1x104 7.4 27 4.6 30

MogERMERFo X004 26T %
3x1015 33 15 7.8 79
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B&M(1x10%~1x10"ons/ Apparent skin layer thickness is 80 +3.7nm.
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