12) 539 afﬁ%ﬁﬂ ol FNE FAEL

19y Al A A 2 A 4HA 7]
A A

@3) A FNL

=

20229 8 9 11 ¢ (11.082022) \wipO | PCT

| R A OO0 O O 0
10) A FNHE
WO 2022/169351 Al

(51) FAEH]EF:

(30) SAAAR:

10-2021-0017071 2021 ¥ 2 9 5 2 (05.02.2021) KR
10-2021-0031930 2021 ¥ 3 9 11 & (11.03.2021) KR

(71) 299Ql: ZLEQH2EF F43A (KOLON IN-

DUSTRIES, INC.) [KR/KR]; 07793 A1 &-EH A] 74 -
=% & 110, Seoul (KR).

Yoon); 07793 A5 A] ZHAT vl2-52 110, Seoul

HOIM 804119 (2016.01)  BO1D 63/02 (2006.01) (KR).
@1 FASINE PCT/KR2022/095017  (74) T2l <l: 53¢l A <] (IPCJPATENT & LAW FIRM):;
> 06224 A SEEA G =82764 24, 25 (S 4 E
=9 ¢]. g <] fe)] = il 4 il Y =T R
(22) FAELY: 2022 W1 19 26 9 (26.01.2022) 2919, Seoul (KR),
= O . »]_ . ) }
09 wadel: TR (1) AT (RS AL G B b E RE E e =
(26) A Gh=-o] U Ao HEE $13}9]): AE, AG, AL, AM, AO, AT,

AU, AZ,BA,BB,BG,BH,BN,BR, BW,.BY,BZ, CA,CH,
CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN, KP, KW,
KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,

wo 2022/169351 A1 |0 0000 KO0 0 0 O 0

SE, SG, SK, SL, ST, SV, SY, TH, TI, TM, TN, TR, TT, TZ,
UA, UG, US,UZ, VC, VN, WS, ZA, ZM, ZW.

84) AART (L] ZATH e ¢k 7be e BE S/ 9
W Ao H3EE $3to]): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA,RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), kA o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
& (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

(72) 2 A 2 =9 (KIM, Do Woo); 07793 4] 258 A] 7HA]
T b5 & 110, Seoul (KR). 317 5= (KIM, Kyoung Ju);
07793 A5 H A ZHA1+ o5 & 110, Seoul (KR). ¢t
1}& (AHN, Na Hyun); 07793 A1 25 HA] 7]+ ol
%2 110, Seoul (KR). 7] ¢1 3 (KIM, In Ho); 07793 A &
EW A AT v 110, Seoul (KR). 294 (OH,
Young Seok); 07793 A &-EHA| A nfalE =2 110,
Seoul (KR). ¢]o}& (LEE, Ah Reum); 07793 A 253
Al ZHA T rkarE = 110, Seoul (KR). ©] A$ (LEE, Ji

(54) Title: FUEL CELL MEMBRANE HUMIDIFIER
(54) Lo A ARAA 7157

(57) Abstract: The present invention relates to a fuel cell membrane humidifier capa-
ble of preventing a humidification efficiency decrease caused by a pressure difference
between the inside and the outside of a membrane humidifier. A fuel cell membrane
humidifier according to an embodiment of the present invention comprises: a middle
case having a module insertion part formed therein; a cap case coupled to the middle
case; a hollow fiber membrane module inserted in the module insertion part; and an
active pressure buffer part which is formed between the middle case and the module
insertion part and prevents expansion of the module insertion part by a pressure dif-
ference between the inside and the outside of the middle case according to an output
state of a fuel cell or relieves the pressure difference therebetween.

(57) £OFA: B wre e mokey] 929 helael ofs) wAshs A &
& ASE AT 7 ol ARAA WAEIl B Row, B oun
A Aol v ARAA WARs)E, Ui BE UL F4€ v
S Aol A7) vE Aol ast AR A Aol s A7) BE e
HNE FEA mE 0, 4] vE Ao xsh 4] BE A Aol
G, AR A e gFol upeh 47 vE Aol =9l Rt %
of eizpel o9k 37 RE AR WP WASRAL B 3] g
48 A7) 55 gE W g £ g




WO 2022/169351 A | /1100000000000 OO0

(BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

=70

—  FAFRALE A &} A (FoF #2172 (3))



PCT/KR2022/095017

WO 2022/169351

[1]

[2]

[3]

[4]

[5]
[6]

[7]

[8]
[9]

[10]

=
ox,
N
)Y

3 A A
g o] WA A8 AR G4k
7| & &k
Eohg o A WA wprkG o] et Aog B} A4 o2 = Wk
oo ot Aol of 7] WA= 7y A& A3HE WAT g = ARAHA
Wb of] Bk Aot

.

H
3
NP
o
>,
k>
fu
o
<_|>L'
>,
)
e
N
i
ox
[

r =

r2
il
N
N

N

"o
ral
N7

A o

i
A

<
o
w 29
5y
of
1o,
(i
1o
e
5y
= o

20,
H

Rt
oz I
2l
i

Moo 1@

i)
r|

t
rot

-

oif b &
o
i
o
K3

%
i
i)
=
g
©
AT
i)
=
i)
Sv
re

ot
X
T =2y

D)
E>
z
olN
N
)
2
=
it
Qi
o
k
(N
2

oo Mt o

ol ME (B
2

o,
[T = A )

o

P

ol2]d & A A= ARG E = Asid o] Tl whet A7) aritk A s

A] (Polymer Electrolyte Membrane Fuel Cell: PEMFC), {143
PAFC), &8 ©t ¥ 95 AA(MCFO), 4] AH3t=4 <
Fo]d A8 AA(AFC) S o & /3 4= gir).

-

i
i
m\l
[}

o AR AAE BEA
P 25, S, A Fol AR thr o] bl m¥A

=UE A8 JAAof vlal Ao E2sctE A g;

7l*l 37t 7hest] wldoll At ARG E g
2 dEA

s
iy
A3
£

kil
ofN
e
r

e R
:C‘>L_t‘

o oy Lo
BT oo
rf

o ~ 2 Hu
kil
o

2RO % TH Fg A0

©
T g
-

ololA 7y S e 8
¥ A5

o} % l(Membrane Electrode Assernbly MEA)2]| a1
(Polymer Electrolyte Membrane % += Proton Exchange Membrane: PEM)©]]
BRI FAS
3] AshE 7] witol o
g
e

& 8Fi= H = & (bubbler) 75

Aksto] &dlmol = WH S ¥

Al(direct injection) 2], X 3)

l:l
Ir
3
EE
to pfr &

(eF

Mo N o f
rE
ol
é
Mz

=, D WHSEE7l =5 A F o
ks

s

af

25U Aol o8] 5w AL

3R lolck A

Al
a

2



PCT/KR2022/095017

WO 2022/169351

T
M o

ol&

[11]

=4

Fo]

=l

Cddas

a1, A 7F A o] Abgo)

1, Az AR A 11

=l

+s

2]

Eay
=]

3o 7}

>3

[13]

v f _ S
mm%mw/mﬂ
g S
Ho < {| = N
z*oEﬂquﬂ
S
MMWM%&ZT
or do F WD 2T
oAb MW
ﬂﬂmMLt ,AM
N R N
‘I_PIUW.EEW_.H@
CRE s
dﬂo_om)\)
) — o
P gw 2
N o= T U A
o= M T
bopx e ®
ToE ™ <
B o Wl Mo w
5 oo™ Moy
Mﬂ%mﬂm
W o F
n_Alﬁiﬂ\_oEl
= i W &
g Mg <
0 Mo B | U
%%moﬂg.
%%%%4
—— 9]31_
%% o T
Nfo A 7E = ﬂﬁ

o
T

(12b)

B
N
|/
w-

T

2 ol

Hwr

-

#(12)¢ |
of a-3toltt.

s

s

Uy

o} A7 A, B

0

e}

A

12b)9_i

A o] 2~(10) N =

L=
=

o

20 A vhsk o], FB AR =

c
i

H-S A (12a, 12b)°ll

(el % %

=
=

-
U

[16]

ghd-(10a)2] W

Aol 2x(10)] ]
4

ol
" W
ofF oF
b o
1 g8
fite] HT

0

1
(

A
o]
H

0 L

Y E(1DO] 3

1

(=

Ho Hp
fo 7

A}
=)
w

(10b)}
0

T

il
o
oy =
;OD Of

1

fite]
0

o

ol
X
x4l
<
1)

&

]

o A

(12b)

B
N
|/
w-

T

]

]

0

e}

A

7 0] 2~(10)°]]

=l

d

Z

[e)
™

1 A2

=%

Alyell A

A1

T
T .

7 0] 2~(20)9]]

=1

=, 4

%L
A,

9 4 7-(202)7F FA

L
t
i

oF



WO 2022/169351 PCT/KR2022/095017
o] AR A, WIbE ] ok o = by R At aL, Wk
W 58k A2 Aol el 2o thyIg Brp A g, Brkgy] 9
hgko = ore 7 A H o v kg o AR (T A A o'z v B Alo] 20
e sz, 2 30 Al Hke) o] WkEY] 2ol e w2 HF o]
A REEE 3h, Wt o] A (120)> AW F52] b o] TSR, b

1o

[19]

[20]
[21]

[22]

[23]

[24]
[25]

o} o] vkAlE}A] =
ole] JLujlof < 3 %*ﬂé}% IE=S ] ]%(10)4 A AL FFARG

12210 ]
H(gap)= B3l F-A Tor%%lﬂ(A)/] Xﬂ 2 FAE, = FA BE(1]) 3
TB)E FEHA ok FFAM RE(DS 55 $
A2 A= SFAPLS E31 7145 0] o] Fo] X A] &
7hg Zgol WX A H= FA7F S

T4 T 1o EAE FE vl e AR X ko] BAE S
slAsty] ek vhE T Vg mE As A kY ($ SN 5

2019-0138288 &2)7F = A ¥ S W o]t}
540 mAE vhe} o], T2 B Vel mE ARAX Wb v E
Aol 2=(10)2] Wil B8 AF1E(12)9F §F8 W #F(22)& FA skl §F

H 3 7(22)%= 95 AW (120)3 vl E Aol 2=10)7F o] A P F o2 AV =

T, 915 A (12b)7 1 E A o] 22(10) Atelel A ¥ = AAReDHE

g, Oﬂéﬂzm FA FETHA)T FA FETEBE DY AA

AT(202) 5 E3l F-UH KAV FFA FFEYA(C)E S AR

= g},

Jo do K ol
mérﬂ
L

o MN

(e
— O
Y
N
S
o
=y
o
I

-

¥ 7(22)= ©15 A (12b) & 5] ¢ o]

A B 2200 28l 95 AMa2b)e] F Folli=
onE oS A(12b) WP E X oA ol w}am
T FHEHA(C)2} A F
Hol, F 4 5 FHA) A7}

af
FEHA FaL FA FEETHB)E F5shE S WA

a2

jo
ol

14
P‘L
Y
o
4 8
ET‘

okl 1B ~— B ¥
o -
=z =
>y
o ot offl
MU i
rid N
—_— &IO_
Hi=NY
N
)
ofy
N
N
-~ rlr
e+

=
brt
b >
] it}
o 2 R o

A 25

Y0 ofN ¥ M & ux
X
i)
R
I
i
S
N
>
fol
quo
o
By
ok
mtm
o
N
ik
b
X0
é
rﬂ
By

<
e
N, b
o
] =2
e b
>
it}
R
L
rom
lo
ofN
> S
~

do
do
o
o 4 B
£

H
3ok p2) Ho) v 9 E 4 $-(P1>>P2), I 59]
g ‘ﬂUﬂ %] of
B(EIRE FA % ? At olu, = A (12b)S A2 (21)9}
Y2 sl e e %%(Ezi AT F ATt 91

iz
o

=
of 1o 1o 2
m
o
"o
1B
= =
Ko
o
%
=y
o Mn
)
L
ﬁ
§
rlr
j&
iz
of
ok

2o 12 o2 2

i N 2> SLoox

oo o ooy oo
N

L2
bosd
o
i
HU
jQ
NI



=

=

st

A4 (12b) Apol

Ho}

ko)
-

==

=

PCT/KR2022/095017
T gk A

A 7F A
Ao

T .

_}L
L
=

[s)

1
Lo

KeN
=

]

A

T
T .

o 24

)

g0l HolxA =
A58k

b, % 3A e AHEE A9t 9]
=

[s)

B

ki

oz W
H(gap)ol LA = vt whebA, ALY RE(1DS e

b

=
Ta

HA = oY 7k

©

[s)

of A

A (12b)0] 2|
F A 7F EAY
73 FA
A A

WO 2022/169351
1

[26]
[27]
[28]

ey

23!

6

[30]

o
ol
P

Bl

REEEEERER

[s)

|

o]

-
U

2ol g 4] % o]

2=

Aol 2 Abolef B by = v]ol whet AW = 2 A et

Ea

=

7 el

=

2ol 5 2.4] 5} 412

7] 1]

2=

=

)i
ﬂo

2ol g A o] Zefol

Eay
=

=719k 371 A2

ﬂo

Ze}ol

2o 5 24] o

Eay
=



PCT/KR2022/095017

WO 2022/169351

-

B

Bl

A ofstel

S o] TA A

T e

[37]
[39]

r

T .

T

ko)
-

b}, 2o, of

T

FaL A

[s)

g

[41]
[50]



PCT/KR2022/095017

ko)
-

Ho}

] of of

)

WO 2022/169351
°|

Wi
o
ol
N
ol
Wi

Hi

b of

ko)
-

] of of

[

Ao o

ohA] e

[s)

] 2] wj A

[e)

=

3

T

[¢]

A iz 27} 7}

==
L

wE
ol

i

AE7F Al E otk = 6 WA &= 90l A upef gho], P of <l

[53]

-

;OD
2]

Aol 2~(110)2} 71 Al o] ~(120)F

A2

[e]

T

A 0] 2(110)

L=
=

) F 277k 51, v A

A2 A F AT (1) 2k A2
A

[e)

i

T .

2] 7} 1 ] o]
ot}

shtt A2

[e]

T

N
=
]

A2 #A

A
o} oletel Aol A, ERRE 111

T .

T

T .

—
=
1
HH

)
A2 A7 554
olu}.

1
1

T
4

R
Z

[e]

T

A SZT112)7F A H o] 9, v

1

Z3

A

71

[e)
A

i

T .

T

T
T .

A2

45

T .

T

1

(110)} 74 Al o] 2=(120)+=
ko)

T

5]

Ea

=
=

7 o] Z<(110)°])

7 el

=

HEZF 1127} A2 §

THRS 111 E=HRES 112 = o

71wl

=
A

1]
HEZA] of o]

U

[e)

-

[55]
[57]



WO 2022/169351 PCT/KR2022/095017

[59]
[60]

[61]
[62]

[63]

[64]
[65]

A A0l 22(120)3= M= Aol 22(110)9] 7t Fbol]l Aste ). 742re] Al
o] 2 (120>°ﬂL A=A 121)7}6“4301 lom, o %3}4; A1 FA
Q7F {ar, U A shubiz Al §A G277 ik 43 3 A o] (1209
A EAFR2DE FAE Al 54 SFAT ZFEYA(C, = 1 32)
S8 TEAGe] Ut 2 s T T S A Aol 2(120)9] A
FUT(12D)E w7 A S E A, o & &0 Y] 2(Nafion) A} 2,
ol e
|

MN'

1| 2 o] 1] = (polyetherimide) Al 2, iﬂ] 7)) d A4 ¥ (polyphenylsulfone),
V] E(PD), &2 A EPS), E el H 24 E(PES) A E 2] T E Aol E

YO, i e v )y do o

S
S
o},

F oAb FFEGA(C)S] detell= A2 F4 FUTA1IDE B8 wrks 2
FA® A2 FATE SEAE FHEY A o YRR F A H A Sk Al vl S,
1327 4L, Bhdoll = T EARY ﬂEEW Wl A =it wlghs
T A2 FATE SETA FHEY A QR frEE S Sk A2 vl 4 M2,
S 1327 E 5 Y AR ﬂEEW(CH & SHE AH(211,212,
510 )0l 7199 A- A i 10yl A Heh e, A Ao
A ALY A el o Zuol = AR @ R0l FAE 5 A7, TP

| =
7}‘53]%1 7F EE A L00) AtE 1, dHE 2 BE AT Q10)E ol F =
H (211, 212)° A 71912 5=

B A T R e el BB E
A%TUA FFARE Aol o] FFL Wl
FEA W] P T P)
gababs 527t ARt Y A3
A O AT A AR EERP) F90) =, FH P
Aol 2x(110) Abel & A 3= 4% (B)o] BAHAAL VA ez 21
EH 2P vl E Aol 2(110) Aol & 7 ehA Atz 7haA
A A7k A4 5 e

=

5105 g el o Al ool mhE AR A kg o] v E Aol ARTL
S e B ot 5109 S A uke} o), ) Aol 2 (110) 9] el =
FE AT I0% 55 d oFE #2207 44



WO 2022/169351 PCT/KR2022/095017

[66] 2E5 A4 10)0l = 59 Aol & T3 AM ZHEAO) 7

ARlE T 25 A 210)= H50 FZAMY FLEAC)7F A4 A E S
5 o] AW(211,212) 0 & o] Fo{xlt}. g, Tt of FF AR

YAz TEA REE S o]%*—’—t A% UE AW 211)e Agke 5 .

BEAIF210= 95 A1 mrt ol Fold 5= 9]

ol o] W (110a)2 W& ﬁo‘%ﬂr(ﬂOH H e HE o)l F= 7“13-(212)74
of FAHT o5 AW (212)7 v & Alo] 22 WH(110a)°] o] 4
o 2ZH AV E FIHS)E T5 Y ¢ W 22008 A s} 55
HH(220)7= 95 AW (212)3 V)& Alo] 2~ WH(110a) ALoldll A ¥ =
%‘ TZA22DE vl T3
g WA E220)= 95 AHe12)Y U5 2A4 dAdE 5 Ak
B (2200 F A FrEs AT 7 53 HBE A A AA
U AEHAC)E FARE FE5E RS S
?ﬁj H 35 (220)9] A FAA FEfold FFE2A|(221)F,
= s = ) 5 S o8, v E Aol 2~(110)9]
T(LDN A Fh 5 = A2
o] tf 7] §h(&] - §he P2) Horh w9 T A §-oll = §FE Zpell 9]
(212)9] 9|5 WS WA et 7h mago] o= Al +

In
é

[67] "

ed
o oox 1N

e, o

Ei

ty £ ok

L
9

[68]

)
T

off of &

1o
By o
MN'

offl off
o Olﬂ
o o

SZ

Ei

A

% of
N

~

off T

—|—‘

O

[69]

H
=
= ol

Iy ot X
N

O

_—>‘~l_lll
do
o
do
_—>‘~l_lll
o
as
i
=
iz
as
i
)ﬁ
=
©

B o
10
—{E

¥0 10 15 o
O oo
)

[70]

[71] olat, Zetol® F-ZA(221) 9] A1 AA ol thal] =11 B &= 125 Fr x5}
AWt £ 11 2 % 122 559 48 B3y 722009] A 421 &fold
A AL A E S £A S B ol

[72] 11 2 5 120 A E vpe} o], Eefol ] G A (221)= Al
Zafol | - A(221a) 2} A2 %3}01 A (221b) & E 7S Al
Efold A (221a)+= 95 A 212)° LG HE Alo] 2~(110) YIFo =
=E54H, 1 E A °1i(110)4 WH (110a)3 o] 4 € o= =5 JAAHT A2
Sehol G A 221b)i= VIS Aol (110)e] B (1102)0) B4 H 91
A1) WFo R 55, 5 AW212)F ol A4 F U x=F JA

[73] A1 Eebol G A (221a)9 A2 Lefol WA (221b)= A &2 taFsl=wako =2
By Sglold E7](221aa, 221ba)E THH|SHY, F &efo| W E7](221aa, 221ba)
Atolell = &etold F3H(SS)ol FAH

[74] A=A o A= dstol vlal 1= F3He] A2 fA o fH & g e
At Tk AT AR o] At F9 AFsgel vl s v E9 4] A2 /A9

= s

[u—

[75] AaAA e nEH G L= A F8 G, A2 %Xﬂﬂ e ol



WO 2022/169351 PCT/KR2022/095017
A2 ekol B A 22167k v E Aol (1108 B 1% 0 % B s A
Sefolg FRHSS)S A Mol A Uik nEY Y3 L= w14 F J 3ol
A48 ALk ol ofshE 9 A2 §A9] ol tlS AAA, F Letold

S

[76]

[77]

[78]
[79]

[80]

[81]

[82]

[83]

= 7](221aa, 221ba)7} HES dEH 7 Hof Sefold F1HSS)o] YA H R gl

el 7FE 5 ok SEfeld F3HSS)ol glol A w7k Al

Zdoly XH(221a1)L o] AW (212)dl A H FEE KA g} (= 12 Fx)
CHAY = Aol slAd A9, S, A8

=) A]—ﬁo—

[e]

o
E{
o
o
R

i

[—}

:1°*'
ox Rl ©
lo o

oﬁ?_", MN'
-
o
o, ©

o f
e |

DA
o
2
N,
=
A
(o
fr
o
N
I~
NI
-
k)
k)
)
o
2
N,
=
A
=
é
[\

Oml}ﬂll%oi_ﬁi
° o
il
M ofl ol |0
Eoﬂ‘{ml‘m
Ny
g S
rlog
rﬁm
>
z W
U
Jo E
it
o B
= o
rﬂTSL'
o o
P
M 1z
-
?;i
S
Ko
E
=
=

e
)
o =

2 3}, 5% 9 ohg w3 2(220)0) 9 &)
FaA ¥R Fom g 92 AW(2]2)

2 e
o
ol

o A o J®
R
%
=
>
(o]
o
i
=2
rir
s
)
-
=
N

2 o gx %

I
By
52
f
o

U, A2 AAled o] Sefold A 2210l taf =13 2 &= 145 x5k
Ayetth £ 139 & 147 559 o 5722009 & 740 Sefold
TZA o] A2 A E ol A g g o)

%139 A E vpe} o], Sefold FRA|(221)= A =g Al A A 4 9
Zebold T2 A(220)9F frAFakAl, Al & kol | Al (221a) 9 A2
Zafol WA (2210) S E &3, B A A ool A A1 Lafol | H A (221a)2f A2
Z}o] | A (221b)%= vl o] 7 2~ E(221ab, 221bb)S ] ¥ &+atr}
ulo] 7 2~ E(221ab, 221bb) A1 Zeko] WA (221a)¢} A2 Leko] W H-A(221b)
Atole] B3 qted A 7o whet At = 2] dEivEE o 9

& o, All £t FA(221a)}F A2 £efol WA (221b) Alo] o] 3
3telo] A gFola] Letold FIHSS)ol FH & & wo =,
ulo] 3} A~ 3-(221ab, 221bb)& L e}o| W A (2214, 221b)el] o] & @3] 21 A 7+
Aok (= 13 F %)

Az AR o] A &= Atol w8 &
vk e A=A Ag 9 A5

EIR=s ﬂl o] *(110)~ WA 9l & wh
15 Aol 2~ 110)°) AAE A2
& Aol (1109} A 2] F o7 s HA Seo|d



WO 2022/169351 PCT/KR2022/095017
[84] NEH G B HAY E8 el A&E Y of 3k E W A2 A €]
srElol & 7AA A ¥ aL, Setel ™ F3H(SS)2 U5 2topA A,

]
W24 (221a, 221b)0l 23] &3] % A efel 9l ulo] 3 A~ 3 (221ab,
221bb)> 415 7l %= (opening)7F A A A A AE7F ek (= 14 A x)
[85] 5 148} gEo H}Owﬂi(zzmb 221bb)o] 7HE el 7h =, 67
FE=37HA)S F-A 7) vlo] 3] £~ F (221ab, 221bb)S & A4 FE3IHB)E
F53 T A2 W5 M2) 2 AR FA FET(L1)E e s E A F4
FE&s

HAE ke A & e = A dot
[86] ol%, n&H A i H A Y 3ol slaE AS, S, ARHA T
Aesm A ee g 59 Ao m AT AT A2 749 9ol
Ao A o ® Aol A A HEE A 9l o] HA ol A ¥ AL A2
Zefold R A (221b)3= 15 AR (212) WO R B3 A ®r}. o]l upe,
Zetoltd FTHSS)S U gl 2 5 SHA A ulo] 3l 222 (221ab, 221bb)2 T}A]

3 s}
99 Jej7k Ho] FA FEFHA FATE FEAT LEES FEo14 2
A 53 s 2

A BB FENE AL AT 5 A A,

[87]

881 ol9h Yol TSIE GEY A WAV, A DF 4 L
B4 E 8 el A5 FEARL A= Aok 92 A Apolo] o] A=
A& AN B FAE 2NN T Efro] Hol A A S A
% 9lek.

891  olol thal, % 158 FshE, W AMEL Abolol FFAF AHE A ()7
W25 5, AR A A 2B ANl A WiEE o] A2 fA FYTAIDE F99

£ Fl FLELA(C) W2 FAE o T AR
A ks F A2 v AR M2)E Sl JHE A
¥ T SA ZFEHAO)E S8l s sk f-A1 <
tE (Pl Tt E, U5 AW @211 F 59 g2 HP & o] FojA] Wy o]

[90] 3, 95 A 2120 M =, D Sell= T3 FFE X(C)S B3
ALH(P1)9 xﬂz FAZE FE 8k, B Soll A= T3 A ZLEY A(CO)E F-5 3]

ASHP1)S A2 A7 FEE) 92 AW212) % =S f5EE A2

= A3l o} (P1=P1)< 7 B &, 9= AW (212) & =9

1

o)1=

% o §
1 2 e
flo 1

)

o
&

-

[91]

rd -
o~
\®]
[\®
S
N’
-_‘—',

| (221)4 A2
%ﬂrxﬂ(221b)7P ] A o] 2 ifl Bk Al
FA(2212)F= &5 AH(212)0 79% FEN & -2 8HA H ot ohelA,
H(212)7 T3AM FFEZ AN(C) ] 718 & FAE o, A2 A 7F &5

e
z ofl oft

ooy oy &
LR N
(e

m



11

WO 2022/169351 PCT/KR2022/095017

[92]

[93]

[94]

[95]
[96]

[98
[99
[100
[101
[102
[103
[104
[10
[106
[107
[108

—

e e e e d b b e

AW 212)7 TEA TFEHA(C) Alol 2 FrE 5 A 8=

31

o EF SHE AR 200 wE A2 FAl= Sebold A 210N A

B, FEA AFE A WP R B2 f
dep. S el Al 2 9 B Y g

FEAE FFE A ()9 2% A 212) Abolol i

A (gap)o] LAY3HA] A = o,

%ﬂ%o.NMAWﬂﬂZE} EERE F

FEFBE FFE AL WAL 5 QA a1, AR g B A S
WA 5 QA Het

Uoloh, % d 4% £ w44 &Y a3l A&H 0 o ohEH Y A
Ao shedo] B % A A7 91, Sekol W FRHSS)E T % Aol A uA,
Zeho] g A4 (221a, 221b)°] 18] B8 %1 Aefol] el ho] 22 E(221ab,
221bb)& A3 71 (opening) 7t 71 A WA el 4B 7} e}, vl o] 9] 22 E(221ab,

S
221bb)°] 7N el 7E B, 74 F-5 3 HA)e] A 7F vlo] 3 2 F(221ab,

221bb)E&

=
FET(112)E 3l WiEEHA 74

ol FA e EBE

A 5 QA Ak,

221:
221a:

221aa, 221ba:

1E Aol 2 120 7 7 ]
PEE A 21 WS A
:ﬂqaﬁmm%%%ééﬂ?ﬁ

Efold T2 A

A1 Lol A 221b : A2 Lt WA
Zdlolyl =7] 221ab, 221bb : H}o] 3| A~ &
7



PCT/KR2022/095017

12

|

1

WO 2022/169351
)

Q_—rL

3|

[

_ = T o N
e i X Do I ~ ol T AT o %o
T T w T T clh BT T 4
X % o e I N gy o Lo s
T = . Al i i n o on = =
X ;OL t 7AO _— ‘El o) E.L = 1o L.H t ﬂo — X T
:ﬁmﬂb] O o N _nggx 1:0 wr ]Jvm o 1
@IL — NN ﬂ ﬂ~| EE O ‘_._*myo HDT ‘.L_.NO fils} ‘m_ou/l XL aO ao .
s S owmw WL, T E- i ¥ oz 9N
B [ G H oo T~ Wm oo
W W ToF of - F 5 0 o IS
< ° Lom B E WA T L TR W oo ®
=K aomﬂﬂl ) <° 1) = ) N o o = g B %o " Ko
I F piguEEf® LT 2T o% Te%
o % o T Teawro®r R oo R T M
Ho<e o Mo o e 0 2y P oY #¥RT
B2 A %o A A gy - M T = ° T D
ARG ) Y mﬂﬂ%u?ﬂﬁﬁ LT e wm P wr®
T xS Moe RIS RO~ By 2o BEY
Pl Lo W g Ry oW ax Wa gy
BHO L & T Nphroestyt TERXE Ta Ph o o w
= X i}
FRNT oy F N o TmoF®E O LEFTa Ay T AT E
<R 0 W < <0 By =W g Hﬁwﬁﬁxoﬂ H@Mﬂ Hﬁwﬂ T RO
T oo R ow Rl ,mgﬁ,ﬂm;ﬂoﬁﬁ,%%%ﬁﬁ,%%Hﬁ%ﬂ%ﬂ%%
Il R o Nl S SN i P o S Sl S
<L W oAy e o~ ) = <M mn Bo O = T = T g = < B = oy = A i = CNE
Wl E o BT S W BB QAN T AT e W e —~ W — oo WS A
ME st @Ml T TEITFRRFTRE PR BRR oms w
N I Sl el YO Tl B Sl ol B S Ol ol O~V 18
RO KO ROKE DT RO KO R RO K RO ROE ROOKO M RO RO WO H o RO X0 M RO X0 Ay RO RO H O
= = = = T =

3|

8

F 1A %

[}

q.

Q_—rL

3|

8

o} 8]

q.

Q_—rL

3|

[



13

PCT/KR2022/095017

WO 2022/169351



1/11

WO 2022/169351 PCT/KR2022/095017

[5=1]

20a

™~~~ 10b -

&
!
R
=
> 7

7/
=/
ya
(I
A

—~_~10b ~




7
i
12b

12b

PCT/KR2022/095017

<—-Pl-—>

\, // /‘
RN g

2/11

7: T

_ NI
_

_

|

12a

12b

WO 2022/169351

7

7

7

12a
f—-Pl——*; € —-Pl-—>

VS

///

12b




3/11

PCT/KR2022/095017

WO 2022/169351




4/11

WO 2022/169351 PCT/KR2022/095017
[55]
C
/—)ﬁ
P1
\
N —
e 7
2].\_/>\Y 7/ J /////
d s
\ 10~ v
N N / o
\ ’ P1 7
\/?/ \ Y
12b 122 195~ 122
(a) (b)

190



WO 2022/169351

7]

120

5/11

PCT/KR2022/095017




6/11

PCT/KR2022/095017

WO 2022/169351

121

120~

—
N
—

120



7/11

WO 2022/169351 PCT/KR2022/095017

9]




8/11

PCT/KR2022/095017

WO 2022/169351

[5=10]

121

g,
///

21— T




WO 2022/169351

NN
AN N
\/ T T~
> - h \C
221aa
221ba
[2=12]
-
< ~
P2 P1 .
N\
\\\ N
AN - AN
SR AN
AN
AN
\\
] h
AN
10 K T T N
El E>

9/11

NN NN NN Y

PCT/KR2022/095017

. 22l
T }221

/ 221b



10/11

WO 2022/169351 PCT/KR2022/095017

[5=13]

110-~\\\\ / SS B

\\ b
AN ,
\\\ _221a
N - 221
i:j>x<\: 221b
9
2ulaa\\\\‘ﬂ// <
AN

ps
221bb
212
[5=14]
/\/ T ~ T
\\ e /
P2 \\\\ P1
N \\
\\
N
AN
AN
N\ N
\\\\ \\
o~ B Y
L T
P S PN
El \

212



11/11

PCT/KR2022/095017

WO 2022/169351

[5=15]

121~
\_

121/

rn [N — =~ (o]
A, N AL
1 = = | m
I _
\ 4 v
7 4 T I% - ;
= g7
ZALEN i S SN
= ST > - > - =
= A A
=i P —mmmmome- >  —--mm---- >--= | =
7 e % ’ o T
1 / T
L e > e > e
H/\W\_\ N — l_ﬁ\V(G/\W m
= / [al AL Lly —
i NIV=
=11t —» ——-——————- »  mmmmmm=—-- A —
N — I
= o]
=S > =
— — — =
=1 A A F
w“ N\IIV |||||||||| IV\./ |||||||||| > " “ w
SN A 4 PAVA T T
oy d i &
ravy \,v /l / S—~\ A
/ \
\ A / /oe— =\ oA
| < - ~\ |
A - > 2
al N\ (al)
\' £ \
/ \ =N |
] / \ —
= [ ST
B J ~ T
/Illl\\\ / \\ [N
\ /
Vv \ NS
—



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2022/095017

A. CLASSIFICATION OF SUBJECT MATTER
HO01M 8/04119(2016.01)i; BO1D 63/02(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)

HO1M 8/04119(2016.01); BO1D 63/02(2006.01); B65D 45/16(2006.01); B65D 6/24(2006.01); HO1M 8/04(2006.01);
HO1M 8/04089(2016.01)

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

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

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

eKOMPASS (KIPO internal) & keywords: A & A A (fuel cell), 7155 “H(humidification membrane), % & A} % (hollow fiber
membrane), a7} 2= (off- gas), ole vl (pressure buffer), el z}o] (pressure difference), Fl‘?}(high pressure), = 7'é}(expansion)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

KR 10-2186188 B1 (KOLON INDUSTRIES, INC.) 03 December 2020 (2020-12-03)
A See paragraphs [0007], [0010], [0013], [0016] and [0021]-[0023]; and figures la and 2a. 1-8

KR 10-2018-0037390 A (HYUNDAI MOTOR COMPANY) 12 April 2018 (2018-04-12)
A See entire document. 1-8

KR 10-2020-0056714 A (LG CHEM, LTD.) 25 May 2020 (2020-05-25)
A See entire document. 1-8

US 2014-0162150 A1 (HYUNDAI MOTOR COMPANY) 12 June 2014 (2014-06-12)
A See entire document. 1-8

KR 10-2019-0138288 A (KOLON INDUSTRIES, INC.) 12 December 2019 (2019-12-12)
DA See entire document. 1-8

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be
“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone
“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art

means “&” document member of the same patent family
«p>» document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
13 May 2022 16 May 2022
Name and mailing address of the [SA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.

PCT/KR2022/095017
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
WO 2021-107679 Al (KOLON INDUSTRIES, INC.) 03 June 2021 (2021-06-03)
PX See claim 1; paragraphs [0041], [0042], [0054] and [0055]; and figures 3, 4 and 7-9. 1,8

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/KR2022/095017
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2186188 Bl 03 December 2020 KR 10-2018-0001227 A 04 January 2018
KR 10-2018-0037390 A 12 April 2018 KR 10-1896333 Bl 07 September 2018
KR 10-2020-0056714 A 25 May 2020 CN 111936392 A 13 November 2020
EP 3766792 Al 20 January 2021
JP 2021-519898 A 12 August 2021
KR 10-2020-0056713 A 25 May 2020
us 2021-0159568 Al 27 May 2021
WO 2020-101308 Al 22 May 2020
uUs 2014-0162150 Al 12 June 2014 CN 103872358 A 18 June 2014
CN 103872358 B 29 March 2019
DE 102013223266 Al 12 June 2014
KR 10-1459455 Bl 07 November 2014
KR 10-2014-0076385 A 20 June 2014
KR 10-2019-0138288 A 12 December 2019 CN 112236890 A 15 January 2021
EP 3806211 Al 14 April 2021
JP 2021-524133 A 09 September 2021
us 2021-0151780 Al 20 May 2021
WO 2019-235800 Al 12 December 2019
WO 2021-107679 Al 03 June 2021 KR 10-2021-0067366 A 08 June 2021

Form PCT/ISA/210 (patent family annex) (July 2019)



5 A Z AR A A=A B
PCT/KR2022/095017

A, EHol F3e Ve BFGASFHEFAPC)
HO1M 8/04119(2016.01)i; BO1D 63/02(2006.01)i

B, zAE ok

2 H AT AEA S EFE 7 A)

HO1M 8/04119(2016.01); BO1D 63/02(2006.01); B65D 45/16(2006.01); B65D 6/24(2006.01); HO1M 8/04(2006.01);

HO1M 8/04089(2016.01)
ZAHE 7)okl £l H AT o] 2] 7l
G5 FdGcke il g g ) Bl ob B Ak HaEd el 7)A€ IPC
EE S GAIEF N D AR TN EA T AL H 23l elol 7] A IPC
A ALl o] & A4t H o] B o] 2 (E| o] B | o] 22] B3] Bl A Mol Eate A1)
eKOMPASS(5-3] % 5 7 A 28 & 7] 9] = <1 & 2 A (fuel cell), 7}55 “F(humidification membrane), % & A} = (hollow

fiber membrane), HH 7]—i(off gas), ol lfHJﬂ(plressulre buffer), 4= zlol( (pressure difference), 1L "7°L(h1gh pressure), = =k
(expansion)

C. #4873

Zhe) are]® 8Ed 2 Bl FHENE e A el 71A e A
KR 10-2186188 B1 (Z2. &2t~ Eg] 4 3] AH 2020.12.03
A w2k [0007], [0010], [0013], [0016], [0021]-[0023]; =& 1a, 2a 1-8
KR 10-2018-0037390 A (& th2H5-%}5=4] 3] AH) 2018.04.12
A AE 1-8
KR 10-2020-0056714 A (521 3] A} %) 881 2020.05.25
A AE 1-8
US 2014-0162150 A1 (HYUNDAI MOTOR COMPANY) 2014.06.12
A AE 1-8
KR 10-2019-0138288 A (Z 2 &2 t] 2~ E ] F2 3|41 2019.12.12
DA A 1-8
[7]57t #@el cAZ)el 714151 2lsrunt e ES o] BE MAE TN L
ol e 5
“A” B3 helol A7&FES A T FAFLY £ 9HY Fo| TAH Lo FAT A5}
I ] 2] gom o] 7] 27} H e fE ) o] 22 o]& 3] f18 2
D B oA E Yol |49 &4
B mAEddig me 2 SRS I FAZEY o =g o) vl oY B9 Shnos A w
o] o] THE AE Y Ei= 53 %5& AR e R H A o] 9y A 0w B},
L AE FH QRS AT v R vEdeTde] F = a1 o el e s
A EL The S ol frel HE BANE Wel ) Slatol ol YT SUT Bl QA B AG Wil shif o gl e 2 als)
an e Zahele 442 1 2ol SRpel Al AW A A v R
Al US| .o 2] H A] Aoy B
07 T AL AR, A B e Seg AFelE gl B GE A A A £
P A o) Fol FAHYO ZAZAY oA AR HR & TALASEATA Sk
A ALY A e A A A ar e
202243054139 (13.05.2022) 2022305416 (16.05.2022)
ISA/KR®] B3 5 4374 ERET
vl s 5353 o
(35208) A GG A AT PALZ 189, 4% (EAHE, F 2 IR
A AL
o2 W 5 +82-42-481-8578 A8l 35 +82-42-481-5373

XA PCT/ISA/210 (- A 271 (2019 78)



A E AR LA EREDEE
PCT/KR2022/095017
c. BEEH
Zhel are] olgitdlv 2w FHEGHE s = A2 71A el A el
WO 2021-107679 Al (KOLON INDUSTRIES, INC.) 2021.06.03
PX A3 1; @2 [0041], [0042], [0054], [0055]; =% 3,4,7-9 1.8

A& PCT/ISA/210 (- WA £-4]) (2019 79)




oA R AR I A ZAZ YN S
SE55d #I AHR

PCT/KR2022/095017
i z 7 e z 7

KR 10-2186188 B1 2020/12/03 KR 10-2018-0001227 A 2018/01/04
KR 10-2018-0037390 A 2018/04/12 KR 10-1896333 B1 2018/09/07
KR 10-2020-0056714 A 2020/05/25 CN 111936392 A 2020/11/13
EP 3766792 Al 2021/01/20

JP 2021-519898 A 2021/08/12

KR 10-2020-0056713 A 2020/05/25

US 2021-0159568 A1l 2021/05/27

WO 2020-101308 Al 2020/05/22

US 2014-0162150 Al 2014/06/12 CN 103872358 A 2014/06/18
CN 103872358 B 2019/03/29

DE 102013223266 Al 2014/06/12

KR 10-1459455 B1 2014/11/07

KR 10-2014-0076385 A 2014/06/20

KR 10-2019-0138288 A 2019/12/12 CN 112236890 A 2021/01/15
EP 3806211 Al 2021/04/14

JP  2021-524133 A 2021/09/09

US 2021-0151780 A1l 2021/05/20

WO 2019-235800 Al 2019/12/12

WO 2021-107679 Al 2021/06/03 KR 10-2021-0067366 A 2021/06/08

A2 PCT/ISA210 (-8-5-3] F718-A]) (20194 79)



	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 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

