wo 2011/122059 A1 I 0K 00O

12) FEFHBAEZHICE SO T AR S -ERERE

(19) t R M EFT A RS
EfSE75E

(43) B REA
2011 % 10 A 6 H(06.10.2011)

10) EELHRES
WO 2011/122059 A1

(51

eay)
(22)
(25)
(26)
(30)

1

(72)
(73)

ES 455557 58

BOID 71/02 (2006.01)
BOID 69/04 (2006.01)
BOID 69/10 (2006.01)

ERHEES:
ERHRER:
ERRHEDEE:
ERARDERE:
BEET—45:
458 2010-082111 2010 £ 3 A 31 H(31.03.2010) JP

HEA CKEZBR<2TORERICOWNT): B
A B F #% X £ 1 (NGK INSULATORS, LTD.)
[JP/IP]; T 4678530 BRI R AT EmRFEXEHET
2% 5 65 Aichi (JP).

ERPE, LV
FAF/MHBEA KEIZOVWTOHAR): R EE
(TAKENO, Shogo) [JP/JP]; T 4678530 EHME L H=E
ThEEXEAMM2&E 565 BABIFHRS
A Aichi (JP).

BOID 69/12 (2006.01)
CO1B 31/02 (2006.01)

PCT/IP2011/050369

2011 £ 1 B 12 H(12.01.2011)
BAR:E

BAR:E

74

62y

84)

RIEBAN: BB — F(WATANABE, Kazuhira);, T
1110053 RRHAERREEHFEITH20F 18
5 ESHEAT—EI 3ME Tokyo (JP).

HEE (RFDODGEWVRY ., 2TOEFEOERRNR
#AVE[BE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST,
SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, ZA, ZM, ZW.

BEE (RTFDODGEWVRY ., 2TOEEDLER
% HYE[EE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW), A —5 7
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3—H w /%
(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT,
NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

EEN

(54) Title: CARBON MEMBRANE STRUCTURE AND METHOD FOR PRODUCING SAME
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[E1]

(57) Abstract: Disclosed is a carbon membrane structure
(100A) which comprises: a cylindrical porous supporting
body (1) that is provided with a plurality ot cells (2), each
of which extends from one end face (11) to the other end
face (12) and forms a channel for a fluid; and a carbon
membrane (10) that is arranged on the surfaces of the cells
(2) that are formed in the porous supporting body (1). The
plurality of cells (2) are formed so that respective dis-
tances (L) from one cell (2a) to another cells (2b) that are
adjacent to the cell (2a) in a cross section perpendicular to
the extending direction of the cells (2) of the porous sup-
porting body (1) are 0.60 mm or more. The carbon mem-
brane structure (100A) has extremely excellent separation
performance by the carbon membrane.
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Legepit | EbEspl2 | SEREFI | SEMEHI2 | EEHI3
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EhEfi4 | ErEHI5 | EhEle | EHEHIT | EiEpls
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FREA3 | Hesdil4 | SErEAI9 [ SEHeBN0| RG] EiEFl12
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; o 2 3 11 13
Flux (kg/m’-h) 1.3 1.1 0.9 0.8
6 o 3 4 12 14
Flux (kg/m*h) 1.2 1.1 0.8 0.8
. o 3 5 13 14
Flux (ke/m’*h) 1.2 1.0 0.8 0.8
[0122] [F13]
EE (H5EW | LE8417 | EbB4I8 | SEREHI5 | EREHI16
1 o BEREY | BEST 7 7
Flux (kg/m?-h) — — 1.0 1.0
3 a BEET | AEET 8 8
Flux (kg/m’*h) — - 1.0 1.0
: a 2 3 11 12
Flux (kg/m?-h) 1.3 1.2 0.9 0.8
‘o o 3 5 14 14
Flux (kg/m’-h) 12 1.0 0.8 0.8
5 o 3 5 15 15
Flux (kg/m?-h) 1.1 1.0 08 08
20 o 3 5 15 15
Flux (kg/m’-h) 1.1 1.0 0.8 0.8
[0123] [F14]
RN ES N ES 2T
a 2 3 11 13
Flux (kg/m”+h) 13 12 0.9 0.8
[0124] [F15]
FLE345111 | ELEXGI12| S=2a Bl 19 | 2 FEHI20
o 2 3 11 12
Flux (kg/m’+h) 13 1.2 0.9 0.8




WO 2011/122059

[0125] [Zk16]

[0126] [F17]

[0127] [Zk18]

[0128] [F19]

[0129] [ZR20]

[0130]

39 PCT/JP2011/050369
s3] thEspl14 | ERERI21 | SEHEHI22
o 2 3 1| 12 |
Flux_(kg/m”-h) 1.3 1.2 0.9 0.8
LrER 15| thaal 16| RRa@I23| ERemi24] tesimi 7| a8 | =25 | =26
o 2 3 11 12 4 4 12 14
Flux_(kg/m’-h) 1.3 1.2 0.9 0.8 1.1 1.1 0.8 0.8
R BI19] LB 8120| Ehebl2] | Eham28 | tesmiol | tesp22| =R miz0 | EFea1a0
o 3 3 11 12 4 4 12 14
Flux (kg/m?-h) 1.2 1.2 09 0.9 1.1 1.1 0.8 08
LEERI23 | Eegkpl24 | SEMEBI31 | SEHEHI32 | EHEMFIS3 | EHEGI34
o 2 2 6 6 6 7
Flux_(kg/m’-h) 0.4 0.4 0.4 0.4 0.4 0.4
RE (BE% He Bz 5l25 | bk 845126 | = HEI35 | EHE1HI36
, o AEdEd | AEEd| 7 7
Flux (kg/m*-h) - - 1.0 1.0
5 o BEES|BEES| 8 8
Flux (kg/m*-h) — — 1.0 1.0
; o 2 3 10 11
Flux (kg/m’-h) 1.3 12 0.9 08
0 a 3 4 14 14
Flux (kg/m’-h) 1.2 1.0 0.8 08
5 o 3 5 15 15
Flux (kg/m’-h) 1.1 1.0 0.8 0.8
20 o 3 5 15 15
Flux (kg/m’-h) 1.1 1.0 0.8 0.8
| tL#kpl27| Hoakipios| 2 HEM137 | SEHEMH138 | SEHE1H139 | = MEMI40
o 2 2 6 7 7 8
Flux_(kg/m’-h) 1.8 1.8 1.8 1.8 1.8 18

AR 1~ 4 0 DRFRIREEKRE, FEERE (o) DEREHLDTH-




WO 2011/122059 40 PCT/JP2011/050369

[0131]

[0132]

f=o —A. ILHEOERHELAO. 40mmXI(E0. 50mmODLLESI1~2
8l&. ARBHIDRFEEERLLBEL T, PERE (a) KE2LDTH
ofz, D=, TILEDERLEO. 6 0mmllEEFT B LITKY, &
BEOEBN-RRBIEERETEIENTEDHZ EMNHIBAL,
EX LR AR&EY
AEADRRBEBERT, TRAOBANSHEDRD ENEET DDERL
LTRWSZEMTES,
S MDA
1 BAEXHAER, 2 I, 2a )L (—OEIL) . 2b L (—D
TILICHERET SMD+EIL) o 10 RFEKE, 11 —ADimE., 12 : fthA
DIFE, 2 0 : kEREFERK, 20 a : RIRBIEEADBRE (FIBKER)
.3830:RYwhk, 55 K/, 56 —)#, 57 18ERE, 58:E
—h—. 59 : ##E%. 60 BERAKRVT, 64  EEARVT, 70 : EZ
HifE#E, 71, 72, 73 BRI M4>, 75, 76 : @ZERLSA. 7
7 BAEBHR, 78 AHILSIYT, 90 #EHTF. 91 4HE. 100
100A, 100B, 100C, 100D, 100E, 100F, 100
G, TOOH, 1001, 100J : kFEHEERK. 101 : FAEXRFRK
. 102:%)L, 102a: )L (—DFIL) , 102b : )L (DL
[CEEET HDEIL) . 110 RFK, 120a : AIBEKAERER, 121
REEOES. L —DELLHL, ZO—OEIVIZHEET 0D EILETD
BREE



WO 2011/122059 41 PCT/JP2011/050369

FERIE]

[FERIE2]

[FE3RIE3]

SR IE4]

[FE3RIE5]

[FE3RIE6]

[FERIET]

[FE3RIES]

F5RIEO]

REOR D&

RADOREEGZD—ADHEMN SMADIKEE CEVIEHD L
PERIN-EROZAEIHERE, MESAEIFRICER SN
AR C/LOREAICESR SN :-RRRE., ZHA.

RIEERO VL., FMREZAEIHADOTIE/ILOEV S AMIZE
EREICSNT, — D5, BIE—DOE/LICHEET 5Dl
FTOMEEELA, ThFNO0. 6 0mmlUEELRBESITHEEINT
LD TH D RFBEEER.

HIEE—DEILICBEET 5D /L ETOERHLMN, 0. 60~5
00mmTHBHERIE 1 ICEHD R REEER,

HIEE—DEILICEZET SO/ ETHERHLMN, 0. 80~2
00mmTHBHERIE 1 ICEHD R REEER,

M SAEXHARORRELILOBRV I ARICEELHEICH 5.

ISt ZILOBEARSDORREMN, 1. 4~4. OmmTHAERIE 1
~3DWVWThM—IBIZEHD RREE LR,

BISE—DEIILICHHET 5D /L ETOERMN, BIEEHRO /LI
BEOWTEA—DORETHHBERE1~40VThH—BIIRBDORERRER
B,

TSRERFEBEDEEMN, 0. 01 ~2umTHBIERE1~501F
NH—IEICRED Rk REEER,

RIERFBED DG &L, MRBSAEEMORNBICHR S

VHERIE1~6DVWThH—BIZRHORFREEER,

BIEERFEE, SEEN1~5000mP a « s DRFEOHIERIKE
HE. MESAEXHAOMTEILORECKEL, 2EFTo1=%
RIET B EICK > THREIAEZLDTHIERE1~700FTh
M—IBIZRED R RREER,

RIEERFEE., REEORBAKRZEE. WILLALEXFAROER L
IWORECHEL, BRMEET L&IC, RIETBHIELICK>TH

“”F I



WO 2011/122059 42 PCT/JP2011/050369

[FE3RIE10]

[FERIE11]

RENF-HDTHDIERE1~8DVNTNAMN—IBIZEEHDORFRIEEE
iz

RIS RFREORBKBERN, R4 2 FREHE. RUET7z/—ILFKR
BIENSGEABNLEEINIVLGCEL 1BEERFITHILDTHIHE
RIE8 RIL 9 [CEEHD RFRIREER,

REORBERD—ADHmEN MM ADHEE TEVLIEHDOEIL
PR ESNEEROZSAETIFKRIC, RREEMRT 5OOHIERK
BREEBETILICEKY., BIREE/LOFR@AIC. RIFCHIBABIEN 6D
BERETARETRRE., MEMBATENSHIEERRICLYE
REIEEITOERIIRE, GIRLI-AREZRIESESIEITEST
REBREMRTHRILTREE, 2HEX.

FEREIRICASNT, MEZAEXHAOMTE/ILOEVSAM
[CEELRWEICE TS, —DRILAL, BIRE—Dt/ILIZBET o
CILETOEHRLA, FhEFN0. 6 0OmmBlEERED &S ITERM
[CHERESN-ARSAEIHRERAVIRREBERDRES X,



1/14

WO 2011/122059 PCT/JP2011/050369

[E1]




[E12B]



3/14

WO 2011/122059 PCT/JP2011/050369

[E3A]
0.60mmLl_E

2(2b
\ \( ) /1




4114

WO 2011/122059 PCT/JP2011/050369

[EQ3B]
2(2b) /1
7
>1 0(20)
~ 2(2a)
@ @\ Q»z(zw
2(2b) 10(20)
[EQ4A]

O.60mm5E5?\$ 102(102b)

1 02(1 02b) 1 20a




514

WO 2011/122059 PCT/JP2011/050369

[E14B]

102&1 02b)

[E15A]

100B

2(2a)



6/14

WO 2011/122059

[E15B]

-

2 2(2b)

2(2b) 2(2a)
L
[E6A]
;
0 /
i
]
000000
i

PCT/JP2011/050369



WO 2011/122059

[E16B]

[E7A]

714

PCT/JP2011/050369




8/14

PCT/JP2011/050369

WO 2011/122059

[E7B]

30

OOOOOOO

[E7C]

100l

e

[E7D]

100l

30

OOOOOOO




WO 2011/122059

[E18A]

914

2(2b)

2(2a)

~]

2(2b)

[E18B]

2(2a)

4
r—3J

2(2b)

PCT/JP2011/050369



10/14

WO 2011/122059
[E9A]
100F
1 2(2b)
7
2(2a)
——— 2(2b)
[E9B]
L
2(2a)
\ & T DNe—2(2b)
L—~v0u02 . —L
2

PCT/JP2011/050369



11/14

WO 2011/122059 PCT/JP2011/050369

[E10A]

[E4108B]




12/14

WO 2011/122059 PCT/JP2011/050369

[E911A]

[E411B]




13/14

WO 2011/122059 PCT/JP2011/050369

[Eg12A]

100J

[E9128B]

2(2b)

2(2b)



14/14

WO 2011/122059 PCT/JP2011/050369

[E13]

— BRI
— > iREREITTY

73

) ~

/

/

= 71

/

ZBiE

| Il : I

= '

C _r i I

| IJ I L S
== H -
=== - === )/ 12 '
oo == 5l \_/ 64

58— | ]
i T 60




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2011/050369

A. CLASSIFICATION OF SUBJECT MATTER
B01D71/02(2006.01)1, B01D69/04(2006.01)1,
(2006.01)1, C01B31/02(2006.01)1

B01D69/10(2006.01)1, B0O1D69/12

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

B01D71/02, B0O1D69/04, BO1D69/10, B01D69/12, CO01B31/02

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho 1922-199%6
Kokai Jitsuyo Shinan Koho 1971-2011

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2011
1994-2011

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

03 July 2008 (03.07.2008),
entire text; all drawings
& US 2008/0152865 Al
& CA 2670681 A

& EP 2133136 Al
& CN 101568374 A

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 9-313831 A (Corning Inc.), 1-11
09 December 1997 (09.12.1997),
paragraphs [0031], [0084], [0085]1; fig. 27
& EP 787524 Al & DE 69714622 D
& NO 970358 A & BR 9700823 A
& ID 15857 A & MX 9700791 A
Y WO 2008/078442 A1l (NGK Insulators, Ltd.), 1-11

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

07 February, 2011 (07.02.11)

Date of mailing of the international search report

15 February, 2011 (15.02.11)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2011/050369
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2009/084521 A1 (Mitsubishi Heavy

Industries, Ltd.),
09 July 2009 (09.07.2009),

paragraphs [0025] to [0027], [0029];
& EP 2226113 Al

& CA 2697863 A

1-11

3

Form PCT/ISA/210 (continuation of second sheet) (July 2009)



] SR A EpsHpEE s PCT/JP2011,/050369

A, EROBETLBOSR (HERFF2E (IPC) )

Int.Cl.  B0O1D71/02(2006.01)i, B0O1D89/04 (2006, 01)i, BO1D69/10(2006. 01)i, BO1D69/12(2006. 01) 1,
C01B31/02(2006. 01) i

B LT ol

A& AT - i/ NRER (HPRRRF 8 (1 PC) )
IntCl.  BO1D71/02, BO1D69/04, BO1D69/10, BO1D69/12, CO1B31/02

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—20114
HAS[H E A 28 5 AH 1996—20114F
HAE B EFE AR AR 1994—20114

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BE45 LD L LR

71 SR B9 %
B 7Y %k IR RO OEF P EES S & &g, COBEd L EFTORR A RIEDH
Y JP 9-313831 A (m—=27 A ra—RLA47 v ) 1997.12. 09, 1—11

B¥%0031, 0084, 0085, X2 7 & EP 787524 Al & DE
69714622 D & NO 970358 A & BR 9700823 A & ID 15857 A & MX 9700791

A
Y WO 2008/078442 Al (HAMGf#RA4E) 2008.07.03, &30, £ & 1—11
US 2008/0152865 Al & EP 2133136 Al & CA 2670681 A & CN 101568374
A
W OO 1L IRABIE S LTV, TORT U N7y SIS AR E SR,
kBRSO BT =Y — D A OFITAR S Ut STk
[A) BB & SR TIE 73 <, —RAOEITARIEZ RS [T ) EBSHE A U3 EE B RICAR SRk Th - T
2 HIE & 6T 5 b O TR < | F60I 005X X2
TE ) [FB I A AT B E 7o 1357 C o 578, [ERRHIRE H DEMRDI=DIHI AT % b0
DBICAR SR b O (X ) R D & 5 S T o T, SR A TH]
(L) 2GR B 2 4R 5 SR U o SR D %17 DHFHME TSNS RN L BZ BRD HO
A L < o Bl A 8 iR AT S 5 7 ICBI T 1Y) HICBBEO B 5 T Th o T, SRS L o 12
BICHR (B A ) EOSTIRE D, HEFHITE > THIThH LA
(O] NEAC L ABR, MR, BR%ICERT 5300 Lo THEBMER RN EBZBNE bO
P EBHEARTC, D OoBEED EROERE R (&) A—7 2 F7 7 LU 30K
Epsi AL 5E T LA IR A A 0 3%
07. 02. 2011 15. 02. 2011
EBRF AR O 4 B 08 T BIFTEEE RO L) 4D | 8616
HAERFT (ISA/JP) ek T
EEFESZ100-8915 =
FO T ARAXKENE=TH4%3 > BiEEFS 03-3581-1101 WK 3421

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)



= SR Ak EpHpEEs PCT,JP2011,,050369

C (Bi&) . BEd 2 LR8O b5 3k

B ST BT 5
BFE Y — BIFSCIG RO OGN MET 5 & &1k, FoMETAEFOHFR HERIEDE S
Y WO 2009/084521 Al (=Z=H T ZEMEASH) 2009.07.09, ER¥#% 0 0 2 1—11

5—0027, 0029, X3 &EP 2226113 Al & CA 2697863 A

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - claims
	Page 44 - claims
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - wo-search-report
	Page 60 - wo-search-report
	Page 61 - wo-search-report
	Page 62 - wo-search-report

