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o o o o
— N o <t
0 I (7 )
. OV | 752< [ T P B
S o | @ 0| am| qm | N | M |CHi| €O | CiHy| CHe | CiHe | Gy | Ar
Ultem 25 | 2 79 10062 4.6 10061 1.45 ] 0.05 | 0.02 |0.009 | 0.004
Extem 25 | 2 77 0.13 | 95 10.15]321 1009 | 0.03 |0.018]0.008
PIM-1 5 | 2 ) 435 | 4087 | 583 | 6090 | 2003 | 1202 | 4290 | 1281
Ultem 500.3 | 25 | 2 81 |0.058| 45 |0.02] 1.38
Extem 500.3 | 25 | 2 82 011 | 93 10.03]3.02
PIM-1 5003 | 25 | 2 %3 413 | 2927 | 128 | 587 | 23.0 | 40 | 643 | 62
PIM-1(00EE %)- ) 5
Ultom(10BE %) 25 | 2 7 360 | 2454 | 532 | 6615 | 1008 | 568 | 3843 | 1232
PIM-1(90E.E %)-
Ultom 10 ) 400.3 | 25 | 2 81 254 [ 1780 | 83 | 369 | 182 | 36 | 578 | 5.9
PIM-1(90E.E %)-
Ultom(10BE %) 500.3 | 25 | 2 82 232 (1671 ] 69 | 344 | 128 | 22 | 415 | 35
PIM-1(90EE %)- 5
Ultom(10BE %) 600.3 | 25 | 2 80 147 | 1480 | 4.1 | 2903 | 40 | 038 | 89 | 1.1
PIM-1(90E.E %)- 5
Ultem 0B %) | 25 | 2 76 234 | 2249 | 380 | 5120 | 477 | 290 | 2250 | 420
PIM-1(90EE %)- ,
Oltom( 10T %) 2 25 | 2 77 179 | 1958 | 250 | 4478 | 500 | 235 | 1182 | 142
PIM-1(90EE %)- 5
Ultom 10T ) 3 25 | 2 80 112 | 1752 | 141 | 3063 | 248 | 97 | 450 | 41
- c -
PIM-1(00E & %) 1 500.3 | 25 | 2 81 121 | 1249 | 34 | 305 | 100 | 1.8 | 368 | 2.5 |304

Ultem(10E & %)
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3 ] 3 7
BAREPR
B Hy | Hy | Na/ | COy | COy/ | Hy | COy | CoHy/ | C3He/ | COy/ | Ho | Hyf | Hyf
ZN QON O:» ZN O-.: Q:a ON-AA Onza mex Omzm ﬁwzh mem >-.
Ultem 742 | 32 | 1.1 | 234 | 246 | 780 | 322 | 2.6 2.3 | 853 [1022]511.1
Extem 73.1 | 3.0 | 09 [ 247 | 214 | 633 | 373 | 25 23 | 944 | 11055278
PIM-1 94 1 07 |07 | 140 ] 104 | 70 | 3.0 1.7 33 | 51 | 20 | 1.0
Ultem 776 | 33 | 3.9 [ 23.8 | 92.0 | 300.0
Extem 845 | 3.1 | 3.7 | 27.5 [ 100.7 | 310.0
PIM-1 709 | 5.0 | 3.2 [ 142 | 459 [2287| 255 | 57 | 104 [1450]( 1272 455
PIM-1(90E&%)-Ultem(10EE&%)| 6.8 | 04 | 0.7 | 184 | 124 | 46 | 6.6 1.8 3.1 [ 116 ] 24 | 06
PIM-1(90E&%)-Ultem(10E&%)| 702 | 48 | 3.1 | 146 | 446 [2150] 203 | 5.1 98 |[102.5] 97.8 | 30.8
PIM-1(90E&%)-Ultem(10E&%)| 72.0 | 49 | 3.4 | 148 | 499 [2422] 269 | 58 | 119 | 1564 |130.5| 403
PIM-1(90E&%)-Ultem(10E&%)| 100.7 | 5.1 | 3.6 | 199 | 71.5 [361.0] 73.3 | 105 | 8.1 |771.1]370.0]166.3
PIM-1(90E&%)-Ultem(10E&%)| 96 | 04 | 0.6 [ 219 | 135 | 59 [ 107 | 1.6 54 [ 177 47 | 1.0
PIM-1(90E&%)-Ultem(10E=&%)| 109 | 04 | 0.7 [ 250 | 179 | 78 | 90 | 2.1 83 | 191 | 39 | 1.7
PIM-1(90E&%)-Ultem(10E&%)| 156 | 06 | 0.8 [ 273 | 21.7 | 124 | 124 | 2.6 | 110 [ 316 | 7.1 | 3.9
PIM-1(90E£%)-Ultem(10E&%)| 103.4 | 4.1 | 3.5 | 252 | 88.9 [364.1| 28.0 | 6.1 | 147 [169.4 | 1146 | 339 [41.1




27) JP 2017-500184 A 2017.1.5

oggoao

#R02 #m01

ogogoano

1/4" $$Fa—TIHT %

Swagelok VCO Kt AENL L E— (EES0m)

&1 :
G001 DLt 01 23 3 it we wee 1wt
BN p8=5—

HHRBRAE : HGE=2%E. T=25C

O, 3:

as BTG ) H £y 06 B Eo
Tas t ] we e At 0¥ PH =5~
PH J—F— A RBRAE - PHAE=25E. T=25C
HHRBERIE | GE=28E. T=26°C Oo000

107

3

aggoano

[N

25 100

N

H B w'
POy R—F5—
N iy { £ 3 { £ . N _ e
sat 4t ‘ 15 o e et % MARERAE : EE=25F, T=25C
P} i—5—

A RERUE : REE=28EF. T=25C



(28)

: 75X, 500K, 3:

i ¥

CZHA/C2HG EiRE
&

AEERY
i 79X, 500K, 3% ;

0° ] il i :
107 10" 10 16" 10° 10’ 10t
C2H4 JRE (R—F—)
PARERAE : RBE=28F. T=25C
Oo0o0o0o0oao
1

B

- ERRA

C3HE/C3HS F|iRM

C3HETAME (/3—5—)
MAAZRNE : BHRE=2%E. T=25°C

JP

2017-500184 A 2017.1.5



(29) JP 2017-500184 A 2017.1.5

gooooooanb

INTERNATIONAL SEARCH REPORT Intemnational application No.

PCT/US2014/070327

A, CLASSIFICATION OF SUBJECT MATTER
B01D 69/02(2006.01)i, BO1D 67/00(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
B01D 69/02; B81B 1/00; BO1D 63/00; BOLD 6€9/12; BO1D 71/06, BO1J 19/08; BO1D» 71/48; BO1D 67400

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

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

PIM, treatment, ultraviolet radiation, plasma

Electronic data base consulted duting the international search (natne of data base and, whete practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: polymeric membrane, polymer of intrinsic microporosity,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriaie, of the relevant passages Relevant to claim No.

Y US 7758751 Bl (LIU, €. et al.) 20 July 2010 1-4
See abstract; claim 1) and columns 1, b5, 7-9.

Y US 2010-0320142 Al (GE, J. et al.) 23 December 2010 1-4
See abstract; claims 10, 15; and paragraphs [0008]1, [0011], [0012], [00151,
[o026], [0027]1, [o0081].

A YU, H. et al., “Surface modification of polypropylene microporous membrane 1-4
to improve its antifouling property in MBR: CO2 plasma treatment” ,
09 February 2005, Journal of membrane science, volume 254, mumber 1/2,
pages 219-227
See abstract; and pages 220, 226.

A US 2013-0121892 Al (FUHRMANN, G. et al.) 16 May 2013 1-4
See abstract; claims 1-3: and paragraphs [0007]-[0014], [0025]-[0028], [0095].

A WO 2013-057492 A1 (IMPERIAL INNOVATIONS LIMITED) 25 April 2013 1-4
See abstract: claim 1; and pages 1-3, 7.

I:l Further documents are listed in the contimmation of Box C.

See patent family annex,

* Special categories of cited documenits;

"A" document defining the general state of the art which is not considered
1o be of particnlar relevance

"E"  eatlier application or patent but published on or after the international
filing date

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

"0" document referring o am 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 priotity
date and not in conflict with the application but cited to understand
the pringiple or theery underlying the imvention

"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
combingd with one or more other such documents,such ¢ombination
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
16 March 2015 (16.03.2015)

Date of mailing of the interational search report
18 March 2015 (18.03.2015)

Name and mailing address of the ISA/KR

. g International Application Division

. Korean Intellectual Propenty Office

5 189 Cheonpsa-m, Seo-gu, Dagjeon Metropolitan City, 302-701,
Republic of Korea

Facsimile No. +82 42 472 7140

Aarthorized officer

MIN, In Gyou

Telephone No. +82-42-481-3326

Form PCT/ISA/210 (second sheet) (January 2015y




(30) JP 2017-500184 A 2017.1.5

INTERNATIONAL SEARCH REPORT Intemational application No.
PCT/US2014/070327

Box No.II Observations where certain claims were found unsearchable (Contimuation of item 2 of first sheet)

This intemational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2, m Claims Nos.: 6-11,15,17,25-32,36,39-40,43,47-48,52-53
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful imemational search can be carried out, specifically:

Claims 6-11,15,17,25-32,36,39-40,43,47-48,52-53 are unclear since they refer to claims which are not searchable due to not
being drafted in accordance with the second and third sentence of Rule 6.4(a).

3 Claims Nos.: 5,12-14,16,18-24,33-35,37-38,41-42 4446,49-51,54
becanse they atre dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. I Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

1. |:| Ag all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fees.

3. D Ags only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
Testricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees wete accompanied by the applicant's protest and, where applicable, the
pavment of a protest fee,
I:l The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
I:I No protest accompanied the payment of additional search fees,

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



(31) JP 2017-500184 A 2017.1.5

INTERNATIONAL SEARCH REPORT International application No,
Information on patemnt family members PCT/US2014f070327

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 7758751 Bl 20/07/2010 None

US 2010-0320142 A1 23/12/2010 EP 2001666 A2 17/12/2008
JP 05567327 B2 06/08/2014
JP 2009-535433 A 01/10/2009
JP 2014-057956 A 03/04/2014
ER 10-1425232 Bl 01/08/2014

KR 10-2009-0008315 A 21/01/2009
ER 10-2015-0001712 A 06/01/2015

US 2011-210063 Al 01/09/2011
U5 2014-048476 Al 20/02/2014
US 7963401 B2 21/06/2011
US 8668093 B2 11/03/2014
US 8789708 B2 29/07/2014
WO 2007-126967 A2 08/11/2007
US 2013-0121892 A1 16/05/2013 EP 2598560 A2 05/06/2013
JP 2013-535541 A 12/09/2013
KR 10-2013-0103715 A 24/09/2013
WO 2012-013361 A2 02/02/2012
WO 2013-067492 Al 25/04/2013 EP 27686056 Al 27/08/2014
JP 2014-530103 A 17/11/2014
KR 10-2014-0085519 A 07/07/2014
US 20140251897 Al 11/09/2014

Form PCT/ISA/210 (patent family ammex) (January 2015)



(32)

JP 2017-500184 A 2017.1.5

gooooooaoo

(1) Int.Cl.
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

53/22
63/08
63/10
63/06
63/02
71/64
71/70

7/00
71/08

3/04

3/36

3/22
79/04
65/34

(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)

oo
gooo
gaoo
oooo
gooo
agooo
oooo
gooo
gogoo
gaoo
gooo
ggooo
gogoo
oooo
gooo
aggoo

53/22
63/08
63710
63/06
63702
71/64
71/70
7/00
7/00
71/08
3/04
3/36
3/22
79/04
65/34

gooo
gaoo
oooo
gooo
agooo
oooo
gooo
gogoo
gaoo
gooo
ggooo
gogoo
oooo
gooo
aggoo

gooooboooood
gooon
gooon
goooo
goooo
gooon
goooo
goooo
gooon
gooon
goooo
goooo
gooon
goooo
goooo
gooon

(gHoooooono  ApP(BW,GH,GM,KE,LR,LS,MW,MZ,NA,RW,SD, SL,ST,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,BY ,KG,KZ,RU, T
J,T™),EP(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,R
0,RS,SE,SI,SK,SM,TR) ,0A(BF,BJ,CF,CG,CI,,CM,GA,GN, GQ, GW, KM, ML ,MR,NE, SN, TD, TG) , AE,AG, AL ,AM,AO0,AT,AU,AZ,
BA,BB,BG,BH,BN,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 ,H
N,HR,HU, ID, IL, IN, IR, 1S,JP,KE,KG,KN,KP,KR,KZ, LA, LC,LK,LR,LS, LU, LY ,MA,MD,ME MG, MK, MN, MW, MX ,MY ,MZ ,NA NG
,NI,NO,NZ,0M,PA,PE,PG,PH,PL,PT,QA,RO,RS,RU,RW, SA,SC,SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,

UA,UG,US

(74000

H000

(74000

7H000

H000

(74000

H000

(72000

(72000

(72000

100142929

gugoobooodd

100148699

gooobooboood

100128048

ooooooooo

100129506

goooooood

100114340

goooooood

100114889

gogoooodadaoo

100121072

gooobooboood

goooooooagogoo

goboooObObOoooooooobobobooooooooooobobooooooooooooo0oooa
ooooDooooooooooooboo
gooooo
oboooooObooooooooooboboboooooooooooboboOoboooooooooooOooon

gooobObOoooooooooobobooooooooon
ooooooOooooooon

ugboobobooooobobboooouoobobbooooobooboooooobobooogooon

gooooOoOoOo0ooooooooobobobobonoooooon



0000 (00) 4D006 GA25

oooo
gooo
oooo
oooo
gooo
oooo
oooo
oooo

oo
oo
oo
oo
oo
oo
oo
oo

MAO1
MC61
PB13
PB65
4F073 AAl1l
CA64

4J002 CHOG6W CMO4X DAO16 DE136

4J005 AA24

GA27
MAO2
MC65
PB17
PB66
BA27
CAGS

BCOO

GA28
MAO3
MC83
PB18
PB67
BA31
CAG6

GA41
MA31
MC90
PB24
PB68
BA33
CA67

HAO1
MBO3
NAO3
PB27
PB70
BBO1
CAG8

(33)

HA21
MBO4
NA10
PB32
PC67
BBO4
HA09

DJO16 GDO5

HA41
MC44
NA52
PB35

CAO1
HA12

HAG1
MC57
NAG1
PB52

CA21

KE16R
MC58
NAG4
PB63

CA62

JP 2017-500184 A 2017.1.5

KE28R
MC59X
PAO2
PB64

CAG3



	biblio-graphic-data
	abstract
	claims
	description
	drawings
	search-report
	overflow

