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anion exchange membrane electrolysis, which is hydrophilic, has alkali resis-

tance, and maintains high porosity and low electrical resistance.

W2 ol RS steEs R g
ANARE A solend® sds8 714

o

g}
2l



WO 2023/101380 PCT/KR2022/019144

[1]
[2]

[3]
[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

7081 olo) 2 Fapsl, o1 ;H: 3| qel waa AR BE W Ee
(o]

w3 7<
7] 4 24+ (GDL, gas diffusion layer) A= AA(FC, fuel cell) R =4 3(EC,
electrolysis)ol| A A= o 2 HH-§-&E-& HAE3sti= Ao, A EE W E8h=

2ol A mjE3 A= AAY 5 /] o5 ot 4 Al Lo
83} GDL> thit ard-#} 2182 A 5% 2| (PEMFC, polymer electrolyte

membrane fuel cell) & S 2, T}&4] §4A <& o] (carbon paper) ¥ ol A4 2
X-A7F g8 v Al thF-5(MPL, microporous layer)e I ¢ 125 7HX| a1

olu A7 M A 2] H-§- 2= (cathode)ol| A WA 3+ B0 7] A Fals2
7] 8-S U= A AF (water flooding)©] A1 S 5= 9lo] 7] A FabEo] A4S

= Ao Rk, ofel, AR A ] 7| A BAZE 24 S Holah]

9late], aLE- A EA PTFE © vl t] S AL-&38}= Al o]t}
e, Sol a3t A o] A9 Aol A&t o] Fo] QT H Y

w3, AR A k= @] A& 7HA = V1A Fateel 4
=4 g =54 W &l OHO“Oﬂ ﬂ% 5ol ddd Hark i, ol & A H*ﬂt

FAHOR B e A5goH, YA e 4 AFUNE e 034 2
we A AR FABHE fol L £ G /1A BALE 2 ol



H (initiated

-

Z|

PCT/KR2022/019144

713 =

1

o
o

Al(epoxy) = 3] 2] | (pyridine) 2. =

2=

=

Sho] =52l (hydroxyl), oll 2~ F (ester),

Fol 471 B #1A

ks)

g

[e)

A A 1, BN B

o} %l (amine),

[e]

T

dlal
I |

3
(anhydride), 7F2 521 (carboxyl), ©ll

chemical vapor deposition, iCVD)

g X H) A

WO 2023/101380

[14]
[16]

olp

ol

[17]

[e)

-

ato] Al 2o 2 M, vy

5

EERS

2}
o=

g%

1

o
o

5
A

s

bt

w9 A S

5 A

d

Z

—_—

]

Z

4 A A]

Ho

[19]
[21]

[20]

ol

al

o] B A A A

.E.
v

K
I~
Nlo
ar
o

prid
™
o

B

—

0

mo

)
o}

i

3

[22]

71(DSA, KRUSS)= ¥

J

A
=

i =]
L

[23]

o
%

I
ol
=

o
%

I
ol
=



PCT/KR2022/019144

1 Al
=

(o]
=

¥
o Wzl Bl e A

=8

WO 2023/101380

[27]

B
-

]

A

=
=

B

“1e

g3t

=
=X

T E FT-IRZE

il
=
T
o
X

) :I

il
=
T
B
X

) :I

il
,_Ir,,./l
T
B
X

) :I

-

Ho}

ko)
-

15 0] of &

[

LR

T .

o)1=

4] o

[s)

] 2] v A

stop = A 59

S
o)

=

3

be2 Aeele] F&ol E7hE 5 ek upekA

[¢]

T

T E
7}5

O
8

bep, v

[e)

[s)

9]
g

shtel

5

=

=

":T___]_]:_
R

[e]

T

Al == 777
ke

=

T

, 2 T A A el A AL

o 44

T
A7) 8o
AFEE T}
}-

5] o] of

9]

=

u}

o

g A Aol A,
7}i1:

o]a

[33]
[35]
[38]



WO 2023/101380 PCT/KR2022/019144

[40]

[41]
[42]

[43]

[44]

[45]

[46]
[47]

Aede At 71z S, =4 mhel A= 1B (um)yol] E8h= vl A v 59
TR 1A Bkl vhe A A A A o] v A Al A 7] d]lel E

(@]
|8, ¥ W o] gol &gkt 54

Ay Haap gkt

= W2 Aol & WeHHA S AFUME FE UTA RS
AZIA &= frAlshs ol a sk 3188 714 2tk Al g shara) ot
1S P A A e ol &g A El g V] A gk o] BA ol
5l s, 20 S v AAA10) R 37 v A A A e
A iz el A R A} W 20)s Eestar, 7] a1 A) uhuke
o}l (amine), 3}o] =54

1]

(hydroxyl), ol 2| (ester), AH-55= & (anhydride), 7} 252
(carboxyl), °ll & Al (epoxy) 2 ] 2] T (pyridine) 2.2 o] Fof %

18 £33} Soleushy A& 7

Al&3FaL A} gtk A7) aE-AF 9kek20)el] 23 = 2}

% oJetH A FAl & WL &

Wi

J E2F5(100)S

i Mz 4z
Y
=
L
~
2
rlo
-
)

N
L
S
=
N
[\ @]
[a)
[a)
=
8
1S Jr o

S AF7] andAF 9 20)-2 8] d 9] 2] W (vinylpyridine),
sto]l =5 A1 (W Eyol A #| o] E (hydroxyalkyl (meth)acrylate),
Yugoln] =7 (W] E)ol A & ¢ o] E (dimethylaminoalkyl (meth)acrylate),
Y e o}n] =7 2 ¥ gl (dimethylaminoalkyl styrene), ol & #ll =] &

(W E)ol =1 & #| ©] E(ethylene glycol (meth)acrylate), ol & @l =& &

t] (W] E)o} = & ¢ o] E (ethylene glycol di(meth)acrylate), Z~E| -2 A &
&% 31 A (styrene-co-maleic anhydride) & (¥] £)o} = & AH((meth)acrylic acid)

AL o] SFA R o] FoAX 7 Foll A AEH 15 o] o fjd vk 4| A E

TG oAk FALoRE vl HE uAAS THE 5 9



WO 2023/101380
(48]
n
O 0]
AN
O O
n
'®) )
(@]
n

[49]

[50]
[51]

[52]
[53]

n

PCT/KR2022/019144
n
n
O
N -~
0]
O
n n
/
~
N
8] OH
n

o] % utghz sk Al = 2-8]d 9] 2] d(2-vinylpyridine) B+
4-1]1d 3] 2] T (4-vinylpyridine) S ©FA 2 AFEE 5= Qo). I A A D A =

pKa7} &=-&1f §-

3ozt 4 ek 5 gk,

A7) HEE ol A & £ Elslo 2 H,
2l (hydroxyl), ll 2~ H (ester), 4

sho] = 5
o %
218718 747

1A} 92k 20)- o} (amine),

D/\T_‘I

“H# =& (anhydride), 7} 242! (carboxyl),

o] 1542 Yeh Al B}

Al(epoxy) 2 3] 2] H (pyridine). 2.2 o] F o] X 3= ol A MEIH 1 o] 4o
|

Z}ol 500018t = Tt

44 O] A== le =7 L(Water contact angle) 2]

A, TAH o7 HETL

ool 3} 30°0] 8,



WO 2023/101380 PCT/KR2022/019144

20018, 10°0] 8}, = 071 4= 9

[54] AN HELE ANA A T V1A Fakd Bl SR & - (10u0)

ol o, 52 £ 7|(DSA, KRUSS) = &g &to] 52403 =
At A&7 A R o 5555 21644025 2o whgktt

[55]

[56] EH A7 Solu gkt A S 7 A EAE(100)2 71 Al T3 57 1x1012
m? 0]/ 4= lo), B b o] golwshv = &8 7] A FakE(100) 7] A
FHE7} 855 FFolnE s g etx] k= A o] uphA sk,

TAA SR 7A FHEE 1x10 m2 ©] 4, 5%1012 m2 o] 4, 10x10-2 m2 ©] 4}, 30x10

‘12m2 o] 4, 40x10 2 m2 o], 50x10 12 m2 o], 1= 60x10 12 m2 ©] o] a1, 80x1012

m? ©] 8}, 701012 m? ©] 3}, H= 65x102 m2 o] & = Q)

[57] B o] 714 F 5= GDL 7| B B4 H7HEA (CPRT 10, g=roll |q#] 7] =4
AA A S gl o, T2 R WA 0.332em29] GDL £¥& 153 &
33 A4kl 7] = R A 18 ARGt VA B S e 5 Tk

[58] 71 A §3 5= v+ “In-plane and through-plane gas permeability of carbon ber
electrode backing layers (Jeff T. Gostick, et al., Sep 1 2006)” 2| Trough plane
permeability W2 0 & “F3le] o 7] (4] & 7 A F A=K, @9 m)E
Axkst .

[59] [4 1]

[60] K = Hom ( RT )

T A/tP,— P,\MP

agg

[61] 871 A 1el1A,

[62] K& 71 A 5 2 5 (m2)°] 4L,

[63] ML A},Q.ﬁL 7] xﬂ/] =7 7(4 Al i,

[64] A= 71 A 7F Fabg i o Ud_x—*,,

[65] = 7| A 7F 5 7 A gk e T4,

[66] m S WA S B2 VA e (R,
[67] P& 714 F3 o §b e,

[68] Pi= 71 A 5359 §HH,

[69] & 71 A =,

[70] T 25,

[71] M2 AFE-3E 7] A of 77, 3

[72] P,.i= P} P,2] g o] et

[73]

[74] &7 A oll o] A

o
mﬁﬁﬂﬂe
2E(100)2



A7} 100

PCT/KR2022/019144

of A, AE, = Fol

=1t
%o} dE &

or

A PR EERR B

[

bl &

u

o ejel vhEA FHE, 4]

T A o7 hEA A Fol9

W A] 500ume

[e)

L=

WO 2023/101380

[75]

o

i T o o}) L=
o 20K BT _® B
gD N i 5 o O R of
oa Hn X ooooX B 7 o e S G
o wE R B 5 RS o Rz e D
© 3EF FORIT OsED IsIRiis
"oogw 9 G o O
T =W 2 o oy E ) s o a5 o mm Jo o = Mm
~ Mo T - = S N o= il x
™ @lo,q _50 _,Nﬂ MHCﬂAILO) ‘_I_OI‘HE.L )Lf 7ﬂ_.|ﬂﬂ1r
d X3 o oz 4 B QN gy
3 o od Ao < N g9 . w N ol > 70 -~ 9O T W
= a5 o = E®P AW Qo B
p o N T =~ ~ Em™ - T N N N T
- — Hp N X 3 Z B o - 9 o] o
N N oo X0 — mﬂmwuﬂvi = No T o o= Bl ose oo
5w ) Qw L PR R No of ob M Mo = o
A = g lx o a o RRET Wy
LI cRE el NN RO e w
T o A GG
o Mﬁ W ToH é.ﬂ A oo o T = Y my %0 o <O - o N = o
o 0 W m o=m NS Ny THE oK CR R
—_— ﬂLl [ad "o ~ \I:.: H]]ZT7‘IH
T o LT E oﬂn_ TN R A e N _ﬂﬁxﬁ_
= 9 S AR TR X g o g W oy B T
w G SLE o Iode xEx b W o
5 2 e T o HlLd® T do o = T T T
MG < — ®IZL B T i LR 2T
S I S R
- Ho ° 0 T T 50 B o r <
(ay %%mrg? < %%%mﬁ wrj]z ermumn%mﬁx
B = ETAT ol o - A" o . S XX T go
N LT O kEZT ST Qo N T % Ro
dl.%ﬂ%ﬂﬂm U o T Ao R oo gy
Ht]_zuo = nﬂ ﬂW_LI] ﬂﬂlﬁw_.ﬁ)xméﬂ]
| S 1) B b)) o ™o GGG
AHQEPE S i@k ig® gME T XTI
WX X R R oy N g m &N oMo ol N o IR Moo AR R
MR R 8 e o 4- MOk T R
= = =z = S = T 5
o= ) ) % ®

&t

5

3

[

L

S|

2} ] Z(radical) &
tert-" &l ¥ S Apo] =9}

t), o] 242 110°C L9 AL 7=

=

=

T .

T

T .

ol t}h. JHAI A &2

I4F8} = (peroxide)©] -2 AR5

d) A+ el 2] 7] Al Al (initiator)

7| %

T .

T

T-A| A 0 2 iCVD

[86]



WO 2023/101380 PCT/KR2022/019144

[87]

[88]
[89]

[90]

[91]

[92]
[93]

[94]
[95]

Sl EE 24, oF 150°C Aol A AEal & stAlE . 7] A A=
FAkstE ) ol dof] o] e e o] S dS P e Al Bk, uve Y
9l

(= =~
¥ o] ghr] Z-S & A 8}i= Wl % 7 = (benzophenone) 5& o] &3k =5

iICVD 74 7h4 € AepHlE Aol UV 59 el A &5 o= e
2o O‘OME} E3] iCVD &4 - 180°C WA 350°C Alo] o] vh& deju &=
o] Fof x|, 3132} Blto] FAE = V| Y £ 55710

2] 50°CE SHA FrA1€ 4= ok 7] 1 57 A frRE 5= Qo] A
(A 1) W TR E thE A %] A A ol 31

A ol ek A 55 Sl A
wEajo] x5z 4ol glck ob&el Al ) $FEe] 0.01 A 1 Torr Aol
A e el g4 ol ol Fol ] Wil n7lF 47k B ashA o,
e R R SRS EE RS RO

A7) (A 2)= L E-AF vt o] whEkA)| 24 ol (amine), 3F°] =54 (hydroxyl),
of]| =¥ (ester), AH7*E (anhydride), 7} = 54! (carboxyl), ¢l & Al (epoxy), Z
1) 2] d (pyridine) & & o] Fo 31 o Foll A DB 1 o] 4] 227 E E3teh=
GHEHAE ARG 5 AT
TA A 0= A7) A= v Al e vjd = ol e o] E whEEA,
shol| =5 Al o7 Al o] of A - o] E @A, 3aF o}l Al o] TEEA 5
e 4= 9t
of A oll, ¥] d ) 2]  (vinylpyridine), &} 0] =H A 4 Z (W E)ol A H g o] E
(hydroxyalkyl (meth)acrylate), ©] W] & o} 1| =2 (W E)ol A H # o] E
(dimethylaminoalkyl (meth)acrylate), T H & o} 7] =7 2~ ¥] %l (dimethylaminoalkyl
styrene), o & &l =] & (W] E)o} = & ¢ o] E(ethylene glycol (meth)acrylate),
o & Al =2l & t](v| E)o} = E ¢ o] E(ethylene glycol di(meth)acrylate),
ZE @Y AE & 35 A (styrene-co-maleic anhydride) 2
(M E)ol =L H AH((meth)acrylic acid) Al € o] ©&A] 7 Sl A A8l H 1€ o] 49
FrefE vk 9 A S 28 o v

KeN
=

H
QL
by
2,
~
o~
Ay}
)
I
=
T >
i‘l
Lo
i
o,
olX
B
i)

(initiated chemical vapor deposition,
iCVD)] ZNAI A 2 A tert--¢ H %4 O & tert-FE HZ A Wl ol 0] E &
/\}_9. T} 2= o]

= T »A

A 2y ¥V W A 9] ¢ & 0.01 Torr WA 1 Torroll A 573 2 5=
571 Wl A 9] §+=-2 0.01 Torr ©17, 0.1 Torr ©]7, 0.2 Torr
.3 Torr ] 2 1 Torr ©] 3}, 0.8 Torr ©] 38}, 0.6 Torr ©| 3}F, F=3= 0.4 Torr
olatd o Atk 7] vh& 7] W AW 9 ghg o] Y AU, YF w2 A Fell =
b3 A A A A gel] At} whepe] FEbo] o] Foj X A eF AV} F AT}

o R
o
i
[
of



WO 2023/101380 PCT/KR2022/019144

[96]

[97]

[98]

[99]

[100]
[101]

[102]
[103]

[104]
[105]

[106]
[107]
[108]

).
71% 257110 WA 50°CE =3 5= .
= o]

TAA o2 dEZ7] | 7] 25 10°C ©]4d, 20°C o] B+ 30°C ©] 2 50°C
oI}, Iz 40°C o] Sell A 5230 5= k. 4] 71 99| £ %7} 10°C 1] 9]

Zdg-oll 5= ALz} ubet o] 32 A L 7F A sty = A 7 9} < T 3L, 50°CE
ZAsteE A Sole SRS T =E A= 2 AT s

A7 (A 2)+= vEE7] W @A f-3F0] 1scem WA 1 sccmE‘ T 3
TA A o2 A 32 1 scem ©] %, = 2 scem ©1 4 2 10 scem ©] 0} 5 sccm
o] 3}, 5= 4 sccm ©] 5} A

[e)

ok, A7) (A 2)= 937 W WAL Al f-8E0] 1scem WA 5 scem 9= LTt
TA A o2 PAA 2 1 scem ©] % Z 5 scem ©] 3}, 3 scem ©| 8F 3= 2 secem
o]

= MAA f5Fol W ALY =2 A Fol = T2 A

3 S AU kel A A, £ 94 2 ek,

7] (A ] A U} F 3L T F A A A A ] W Ei= o] st
P 5 glon, o] ofa SR P9 AL 210 B CVD
Fgo] wrgstel 949 4 Ark

A Al 1

oA A A A 2= v A 7 Fll o] (Al o] /IE] X, INT20)& 4| 8t 3l v

|5 iCVD "5 7] () 7] 8Fo] 8], iCVD system(custom built)) 2] H.¥H3-of] 21 H-A}
dhukol vhekA 2 A4 4-8] Y 3] 2] W (4-VP)(Aldrich, 55 95%)2 Y a1 45°CE
AN AT o] 3 WA A2 tert--El 3 L-A}o] = (Aldrich, 55 98%)3=
MAIAFol War 2oz FAAZF T o, WA A tert-FE 3L ALo] =
1.172 scem®, @A) 4-0]d 3] 2] H(4-VP)& 42} 3515 scem®] Q2 ?T}iﬂ},
w370l A7) thad A A Al vhE A T HlolH & 2 stal §Eg-7] W
71 55 30°CE FA5lt) Hepwl E 2 51 140°C0] 3, 9H9 2 0.3
Torrs 274 g Aol A A7 b5 A& A o] el tf s A =F 7HA] 3}t 714

o

N



10

WO 2023/101380 PCT/KR2022/019144

T3S 303 E o skl tha A 7k v o3 dRdel] a1t A} uhe} 50 nm 7t
A4 VA FiEE 5T

[109]

[110] A A4 2

[111] Ao PTFEE X33t v A thd-&0] A5 & a4 7HE 3o H
(Al o] Al E] A, INT20-A6H)E ¥ 8l 3 T INT20-A6H= 7 7} 250+£20
o] AL, L5 2N -5 7He sk, A 714 & o] 10 mOhm-cm? ©]3}o] L
95 = 100+10 g/me2o] o},

[112] o] F Ao 13 FA Wy 2 o2 PTFES E3s8h= Al tha ol
AR ukekE JAAA T f<ﬂ g FEAT

[113]

[114]  AA43

[115]  thaA 7 sl o] | (INT20)ll PTFEZF 338 v A| thar&o] 8 % o
2ol STkl al F=1E o] & o & multi-layered GDL (A ] lE] #],
INT20-A3)S 28] 312t INT20-A33E F70 7} 250420 mo 91 3L, 31455
ZANA % 7Fs 3, A7 A &e] 15 mOhm-cm? ©]3Fo] 31, I %= 95410 g/m?
o]t}

[116] ol Ao 17} FLe Wl I FFo g A} utukg YA A V] A
Fites 5t

[117]

[118] A4

[119] oA FHE ) M(JNTzo)oﬂ PTFE7} 3t v A t}g-Z 0] 8 ¥ o
AgrAol Z7Vehal 3= ];501L1nuh1MymEd(H)L(ﬂ]] Sl E] A,
INT20-A6L)E 1] o}oﬂ E} INT20-A6L-2 57 7}F 250420 mo] 91 2L, A 455
ZANA % 7Fs 3, A7 A ge] 10 mOhm-cm? ©]3Fo] 31, I % = 95410 g/m?
o]t}

[120] o] Aol 17} FAg i I FEFo R A} ubuks A A 7] A
Fites 5t

[121]

[122] B o 1

[123] N A ok oy ALt A} Hheko] A B A o8> AR thaA] BEA ol E
Hl nlef 12 F=H] k3l th

[124]

[125] H| o 2

[126] AH ol PTFEE X33t HA o350 A5 o= o4 7H-
| o] 3 (A o] &N E] X], INT20-A6H) S B 1l of] 28 =13} v}

[127]

[128]

B 1o 3



11

WO 2023/101380 PCT/KR2022/019144

[129]

[130]
[131]
[132]

[133]
[134]
[135]
[136]
[137]

[138]
[139]

[140]

[141]

[142]

[143
[144
[145
[146

[147]

[148]

oluqoﬂ PTFES X33} v A 3= o] g Al o] 9= &4 71
#| o] 3 (A o] A E] A|, INT20-A3)E H] 1l o] 3.0 8 F=0]3} U},

B4 4
O‘U%ﬂ PTFEE ¥.39}6t= vA| thao] A ¥ o 3= vhaid 7He
5| o] 3 (A o] A E] X], INT20-A6L & A6H)Z B nLo]| 4

Agel - nBA e 23 AT B AN EW 2R
Ao 13} vl 19] £H-S SEMOE #E3 L 11 A E & 30
e AT

) 3e] 19] FHF A A ol 19 THNA FH2E= W} g 53
cpg el QoA Wal7h 98-8 1 4 23,

Ag ) 2- H57He 54

Aol 1A el 2, 8] ane] 1R m]ane] 29] 7] A FatkSe] A E
SAAsklth 572 WA A Fof V1A 2AkS 9l S o 8 (10u)=
olmelan, 157} 34 7|(DSA, KRUSS) & S48k 3t

T A AN 19 A9 HEZ 00R 23R T AHNeS
el = AATHE 6). Aol 29] B4~ PTFE V|4 & 5-0] 1t52
EFE AN HF7h0] 40°% A o AAH3] A= HER S &
ARATHET)

wke ] ael 19] 49 A& 7ol 128°CE 4), ¥l el 29] 74 156°(E )2
el S 254 S e o 5 glelt,

o] AThERE B o] e n¥A wtS i /A FAEL
A5 0w wvlo] 2 Aol Lol et 4da o) ALgarlo) Heete
ol o

Agd3- WL BaE
A 19] ¥A} ahuto] @A 7] A St el uekztel A H aE el
golem et} el ol A& Al BT FAFel = IM] KOH 54 o) o] A

o 1

o] 714 E4tES @7FFRIaL o] 3 =2 54 FT-IR ¥ 3 W3}

FT-IR =¥ & i]H%HﬂAHﬁR%mMm%xBmmﬂdim”ﬂﬂﬂ

RE Zgstel 72 4t 915 & 8o ehhich k2ol
%%‘;} FFEOF 1415 em!, 1596 cm el A 3] 2] W 3] H 7 A S ¥ of



A

A

gl

119

PCT/KR2022/019144
5 1290 YERR AT
7} A= (CPRT 10,

(=)

]

3
F91 2 W 4] 4.799 em28] GDL

[e]

T

Z
A

1

T

15131, 0.25 ~ 10 kgf/em? 2] 355 R 9 ol A

o] 2 H A A o] HMBtH x| o,

12
1

u
—
[6)

ot
A&

A
9ol YERH oW, Ao 29} v 1ldl] 25 Bl 2L

B A AZ &

=]
L

=

of wp= A 7| A3 GDL 7] ¥ &4

1ol e Sl

YA

o AEo] g

T
I

T .

Aol 13 Bl atel 1, A AT o] 29F W] ale]] 2, A o 332} Bl ale]] 3 5 A Ao 49}

A 4-4EE
H] Lol 4

e o™, AN o 491 v 3ldl] 45 H]

o] ¥

A& & 100 YERRS

WO 2023/101380

[150]
[151]
[152]
[153]
[154]

F2 Fol 2 ulghey

N
Ko

Hr

fl o] Al-&-

)

| I

B
10

-
o
ol

ool

10
6.9
10.6
11
9.3
6.6
10.2
10.2
8.8

18.1
18.4
14.7
8.2

16.8
17.1
13.1

27.5
574
523
41.3
27.5
53.8
50.1
38.2

FHmOhm*cm?)

[}

q.

HA
120.8
97.7
108.6
93.1

]

7
55.4
77.1
55.4
76.9
A d 5 71 A T

Al 1
A2
Aldl3
Al 4

1]

$F3 & (kgf/m?) |1
| nlef|2

RYA
Al

[

[155]
[156]

=
b

[157]
[158]

A Aol 137} vl 1, A o] 29} B3t o] 2, A A4 337} v] L] 3, A A o] 49}



WO 2023/101380 PCT/KR2022/019144

[159]

[160]

[161]
[162]

[163
[164
[165
[166
[16
[168
[169
[170
[171
[172
[17
[174
[175

~J

e e e b ed e e e e e b e

(O8]

[176]

Aol 49 7] A o B whEeko] 1 A9 E = 13 R 3 20 YERH LT

v o] 7| A 35 5= GDL 7| &4 B 7 A(CPRT 10, @=ol v A 7=
AA FA)ye destolon, F29 2 WA 0.332cm?] GDL XS H &8 &

= R A 15 ARk 1A a5 E ekl

71 A §3 5= v+ “In-plane and through-plane gas permeability of carbon ber
electrode backing layers (Jeff T. Gostick, et al., Sep 1 2006)” 2] Fig. 22| Trough plane
permeability "2 © 2 G519l o 3H7] (A 112 7 AF A=K, @ m)E
Akt

4 1]

K = H m RT
T A/tP,—P,\MP,,,

871 A 101 A,

K= 71 A 535 o] ar,

wi= AREEE 71 A 9] 54 AL,

A= 71 A7 FabE wd o] H A,

cz 714 7h S0k V) A S e A,
m< 99 WA S s 2= 7| A R
X EEEEEE]
SRS ]

R 714 <,

2

T+ <5,
2 AHEgE 7] A o AL, 2
Pyi= P13 P29 3tk o v gk},
5130 =, a1 ) wht 3 H S whe) 7 A T ol 2Fo)7F gla
(e}



14

WO 2023/101380 PCT/KR2022/019144

[177] [3£2]

71 A 53 5 (m?)

A1 62.22
A2 1.3
A3 5.41
A ell4 1.22
H] a1 60.56
H] a2 1.16
H] 3 o3 5.79
H] 3L of|4 1.25

[178] [FFeo] A

[179] 100 713 B2k

[180] 10t} A A A

[181] 20 al¥-A} vht

[182] 30 VAl & F



15

PCT/KR2022/019144

WO 2023/101380

T4

oA AAA;

sk 1]

Q_—rL

[

B
fite]
;OD
P

oA A 1F o] o] 48712

Njo

o 3101,

&

A1

s} 2]

Q_—rL

[

H] d 3] 2] H (vinylpyridine),
ol =&AL (W] E)ol A E g o] E (hydroxyalkyl (meth)acrylate),

=l

tw Eolr] =27 (v Eyol 5 H ¢ o] E (dimethylaminoalkyl

(meth)acrylate), U] v & o} 1] .= ¢+ Z] ~E] 2l (dimethylaminoalkyl styrene),

o el =2l (W E)ol = ¢ o] E(ethylene glycol (meth)acrylate), ©l| € =

=8| & T E)ol = H g o] E(ethylene glycol di(meth)acrylate),

2k
=

4| (styrene-co-maleic anhydride)

Z
(M E)yol =L H AH(meth)acrylic acid) & &2 o] Fo] 21 7 Fof| A]

o 3101,

&

A1

g} 3]

Q_—rL

[

—_—

50°0] 812

o 3101,

&

A1

s} 4]

Q_—rL

[

1A B E7F 1x1012 m?

o 3101,

&

A1

g} 5]

Q_—rL

[

& KOH 1M 2] 4=-gMlof| A

==

o

At

3}
2,

aol 9loi A,
7] thgAd A

A1

5} 6]

Q_—rL

[

=
[}

1

T
T .

Hl 5 &2 o] Fol Xl o Tl A A H

X E B

o], L7 vl

=
[}

o 3101,

&

A1

s} 7]

Q_—rL

[



PCT/KR2022/019144

16

WO 2023/101380

2)

i [
o X 1% =W =
" . T
.ﬁuﬂ = =) S
o 0T S E FE g F
zow. me s = ﬂlyxa.wuﬁ
Zo W X ] 25 =-2535%2
Ce Wl 5 =825 383227
N i S % =5 55
T AR Mam.mamLWﬂ
o oF %rﬁ% ﬂL,m\.mam\m S
— "o laﬂl
< mb,w@:w% T EZZESEsT
ﬂﬁ T o d® w53 E o g
= =N =~ 8§ ETS g8 W
- HT M <X = T 53 5§ >3
1@%&&%4 A
uﬂmﬂﬁ,ﬂ%oﬂpuao_zo %AoEWi%\WMJﬁ.
CELYFEYY oIy ofZg
= M i Lx% o T Wo 2 B® S
WEAT T e I@I R NE S
PWRTEX D — Englogm oz
e e G T e T R §
mﬂmoWﬂAlﬂE,ﬂMW ﬂaﬂaaw)aaurcm
Wrowm Ha WE W o T T
o DA R E ST T ES A o
e O Il J i S T
Fhonax TEs addsrsZas
S S Q. o= = < 7| = < mw
— -~ o) 0% XOH S ~ Nlo
Zﬂ_ouﬂugﬂoﬂﬂuﬂiﬁ&lwgeqUﬁc@ll
Hoqor%(?ﬂ%%(z%M%%%E%
o N o e RO E TWT A T
TxTRIT IR0 T ET WA ET

o} 8]
3} 9]

5.
5.

Q_—rL
Q_—rL

[
[

T .

¥ =

A~
T

o] A A ZA] tert-FE H Ao =

o o] ER o] F o] i Fol| A AEHE |F o] AFS
28 0.01 WA 1 Torr®

7} 10 W #] 50°C=

7_<1|r
o}
H

B <)

A

R
s

F 7]

o
o

71 W e@EEA F-5Fo] 1 scem W A] 10 scem$l,

]
H}o.

T
T .

o o1 A,
7] (A 2)%= 7 A 3}
o o1 A,
o o1 A,
71 (A 2)3= Whe71 W 7

o 3101,

7] (A 2)

o $ho1 A,
71 (@A 2)3= BEG-71 W ZHATAL Fr&Fol 1 scem WA 5 scem?l,

1

[
1

1
[

[
1

[
1

[}

q.

q.

q.

q.

q.

)

A8
)
A8
A8
A8

“d
A8

|
|
|
|
|

14

F 10
[

[
F11

[
F12

[
F13

[}

q.

q.

q.

q.

q.

Q_—rL
Q_—rL
Q_—rL
Q_—rL
Q_—rL

3
[74
[74

[7(

3|

[e]
[8
[

[e]

[e]



17

PCT/KR2022/019144

WO 2023/101380



1/8

WO 2023/101380

100

T—~—10

100

T—~——10

PCT/KR2022/019144



WO 2023/101380

ioF
R
Klo

KJ

Klo

2/8

PCT/KR2022/019144



3/8

WO 2023/101380 PCT/KR2022/019144

[5=4]

:
i

f"*fi

S
e
e
S
,

T




4/8

WO 2023/101380 PCT/KR2022/019144

6]

Average Angle : 5,08

Left Angle | 5.78

Right Angle @ 4.41

Drop Volume[ul.] © 12.06

Rec. DateTime - 2011-01-13 22:25:12.532
Rec. Posizion[mm] : (0,0)

Rec. Temperature|CJ @ 20.0

Syringe Temp. {C] © 20.0

Rec, Tilt{degree} : 0

Average Angle | 48.20

Left Angle © 48.80

Right Angle © 47.60

Drop Volume[ul.] @ 24.5%8

Rec. DateTime @ 2011-01-19 22:21:34.022
Rec. Positionlmm] 1 (0,0

Rec. Temperature [C] 2 20.0

Syringe Temp [C] 2200

Rec. Tiltldegree] © 0




5/8

WO 2023/101380 PCT/KR2022/019144

[5=8]

2=E vs Through-plane MJ|NE (A3)
120

100

T

T

t (mOhm*cm?)

0 7B 2l 3
i =K

=0
20—
I
0

R
3
|

— W2ZL HAEH |-
W2Zcld HAE 2

Absorbance

0.0

1596 1415

1800 1700 1600 1500 1400 1300 1200 1100 1000

Wavenumber (cm-)



WO 2023/101380

5 10]

6/8

=8 vs Through-plane &JIK& (CP)

N\

7

2 6
Q=8 (kgf/m?)

10

&8 vs Through-plane &JIX& (A6H)

I

120 = 1

U=E (kgf/im?)

10

PCT/KR2022/019144

@t i 1
OAAN 1

et 2
EIAAI0 2



7/8

WO 2023/101380 PCT/KR2022/019144

U&E vs Through-plane &J[X& (A6L)

H

,ﬁ__ @bl 4
AN 4

g
T
X

H

o
L

|2

(kgf/m?)

1§



8/8

WO 2023/101380 PCT/KR2022/019144

[5=13]

v

1=

=

<n

NS

=

NE]

o s |

o

=

H O [=<

3

H o5

= b\g—

Wk E

= =}
- a

o7

- o ©

K I

ot 5

aI <<\

~

=

N =

o o |

i

—t—i =<

=

N =

L =

\\ =

o o }

oo O O O O o o
O wn T ™M N v

((Wr-0T) Sirsiic



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2022/019144

A.

CLASSIFICATION OF SUBJECT MATTER

C25B 11/032(2021.01)i; C25B 1/04(2006.01)i; C23C 16/448(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)

C25B 11/032(2021.01); BO1D 17/02(2006.01); BO1D 71/06(2006.01); C25B 1/04(2006.01); C25B 11/03(2006.01);

C25B 9/00(2006.01)

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: [PC 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: 2-o]-2 W2 =4 3| (anion exchange membrane water electrolysis), 714 gxk=
(gas diffusion layer), T+& /4 | Z| 4| (porous support), T4} B 2H(polymer thin film), & #H(deposition), %<7 (hydrophilic),

vdy gy (vinylpyridine), ] &2 €] A (alkali resistance)

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

See claim 1; and paragraph [0020].

KR 10-2212534 B1 (INDUSTRIE DE NORA S.P.A.) 09 February 2021 (2021-02-09)

26 December 2017 (2017-12-26)
See entire document.

KR 10-2017-0141466 A (KOREA ADVANCED INSTITUTE OF SCIENCE AND TECHNOLOGY et al.)

(2017-03-31)
See entire document.

KR 10-2017-0035735 A (KOREA ELECTRIC POWER CORPORATION et al.) 31 March 2017

(20 October 2021), vol. 26, no. 21, p. 6326 (inner pp. 1-24).
See entire document.

LOPEZ-FERNANDEZ, E. et al. Recent Advances in Alkaline Exchange Membrane Water Electrolysis and
Electrode Manufacturing. Molecules, a journal of synthetic chemistry and natural product Chemistry. 2021

Further documents are listed in the continuation of Box C.

See patent family annex.

®

WA

“pr
“g»

“p

“«o”

«p»

Special categories of cited documents:

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

document cited by the applicant in the international application

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

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)

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

document published prior to the international filing date but later than
the priority date claimed

wr

D&

wyr

g

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

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

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 March 2023

Date of mailing of the international search report

07 March 2023

Name and mailing address of the ISA/KR

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

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




International application No.

INTERNATIONAL SEARCH REPORT
PCT/KR2022/019144

DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim No.

Category*

Citation of document, with indication, where appropriate, of the relevant passages

2% =9 A9 A7 5

059 5. vt dagA feats UrE 89 Ae 2l
21 3}8}. 2017, vol. 28, no. 6, pp- 691-695 (KIM, Soong Yeon et al. Study on the Optimization of
Superhydrophobic Coating for the Durability of Gas Diffusion Layer in Alkaline Fuel Cells. Applied

Chemistry for Engineering.)
A See entire document.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/KR2022/019144
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2212534 Bl 09 February 2021 AR 092998 Al 13 May 2015
AU 2013-334007 Al 12 March 2015
AU 2013-334007 B2 31 August 2017
CN 104662203 A 27 May 2015
CN 104662203 B 05 June 2018
DK 2909363 T3 30 July 2018
EP 2909363 Al 26 August 2015
EP 2909363 Bl 30 May 2018
ES 2678268 T3 09 August 2018
IL 237320 A 30 April 2015
IT MI20121736 Al 17 April 2014
JP 2015-536383 A 21 December 2015
JP 6324392 B2 16 May 2018
KR 10-2015-0070293 A 24 June 2015
™ 201419647 A 16 May 2014
us 10968526 B2 06 April 2021
us 2015-0240368 Al 27 August 2015
Uy 35080 A 30 May 2014
WO 2014-060417 Al 24 April 2014
KR 10-2017-0141466 A 26 December 2017 None
KR 10-2017-0035735 A 31 March 2017 KR 10-1762506  B1 27 July 2017

Form PCT/ISA/210 (patent family annex) (July 2022)



F A ZALR I A A YW B
PCT/KR2022/019144
A. g o] £31& 7| EF S AEIHEFAPC)
C25B 11/032(2021.01)i; C25B 1/04(2006.01)i; C23C 16/448(2006.01)i
B. =AHd 2ol
ZALE A AR AE A 1 2 71A])
C25B 11/032(2021.01); BO1D 17/02(2006.01); BO1D 71/06(2006.01); C25B 1/04(2006.01); C25B 11/03(2006.01);
C25B 9/00(2006.01)
AR 7] e Eofel Sl #H A o] 9] 3
s EA 8T B Sk F A B AIME L AL FH AE g el 71 A" IPC
DRSS G200 3 BTN AT R 2Abd A2 el 7] A€ 1pC
FAZA ol B8 AL dlo] el W o (B el Bl o] 22| 33 5 7 Yol (k= 49
eKOMPASS(E-3] 4 WH A A28 & 7| 9= S0 W3 44 3 (anion exchange membrane water electr01y51s ), 7]
A Q’ﬂ'%(gas diffusion layer), oAl A A A (porous support), I3 B2} H]"ﬂ(polymelr thin film), & L(deposmon), A
(hydrophilic), v d ¥ g © (vinylpyridine), ] &+Z2] A (alkali resistance)
C. dAEH
EEEE eEAY % B FAGHFE 99 714 ol 7Y
KR 10-2212534 B1 (A1 FE 2ol o] L} of 2~ 7] o ©].) 2021.02.09
A A5 1; @2} [0020] 1-14
KR 10-2017-0141466 A (3+=3}8 7] 9 5) 2017.12.26
A ik 1-14
KR 10-2017-0035735 A (3= 2 FA} %) 2017.03.31
A A 1-14
L()PEZ-FERNANDEZ, E. -5, "Recent Advances in Alkaline Exchange Membrane Water Electrolysis
and Electrode Manufacturing”, Molecules a journal of synthetic chemistry and natural product Chemistry,
2021(2021.10.20), #2679, #2135, o] x| 6326(H - # o] %] 1-24)
A A 1-14
Aed T, w7k ASAX 7k A S Ao 2l 3 H A3 A, T Y]
st,2017, A28, #A6Z, #H ©] #] 691-695
A A 1-14
571 &ael colzel 7145 0) igeivh, US55 el ok BAE A2 AL
* Qg5 wd o
“Av £ 7 Hol FGaEege T FAZAY =AY ol B L0, A A5}
[l A o g o] 7|27} ¥ P} o] & o] 3lr] a2l
o B oA E |9 4
B A AT 7 =AZLY o =9 gaie) i A g w9 Shpnoz A7 w
ol %ol & At mE R E o] Qi gloR Bt
“r AP F Eeoediady F s _ _ _
v 7531?51_1 o] &2 o A E].:];ﬂ}g] 7]%%] 5?04 o? «y? B3t #edo] gl Fd. s o] s} o] °] o= Eay
e v e b et AR 3 o] Bedatel Al A e B A
s N g2 R Ego] gl AR B},
HO7 PE AN, AR, HA EE e SR el et gl B ; o ;
P A o) Fol FAHYO ZAZAY oA AR HR & TALASEATA Sk
FAZA ] AA A= SAZAE A EED
20233034 072(07.03.2023) 2023303¥€072(07.03.2023)
[SA/KRO] %3] & $H 54 A AL
RN E
(35208) A F A AT JALZ 189, 4% (45, A H-0) A
AAAD
AN H 5 +82-42-481-8578 2 5hH 3. +82-42-481-3326

XA PCT/ISA/210 (- A 27y (202213 78)



I A ZAR I A
H-e 53 w3 JR

S Eackikca

PCT/KR2022/019144
R F4% e 3719
KR 10-2212534 Bl 2021/02/09 AR 092998 Al 2015/05/13
AU 2013-334007 Al 2015/03/12
AU 2013-334007 B2 2017/08/31
CN 104662203 A 2015/05/27
CN 104662203 B 2018/06/05
DK 2909363 T3 2018/07/30
EP 2909363 Al 2015/08/26
EP 2909363 Bl 2018/05/30
ES 2678268 T3 2018/08/09
IL 237320 A 2015/04/30
IT MI20121736 Al 2014/04/17
IP  2015-536383 A 2015/12/21
JP 6324392 B2 2018/05/16
KR 10-2015-0070293 A 2015/06/24
TW 201419647 A 2014/05/16
US 10968526 B2 2021/04/06
US 2015-0240368 Al 2015/08/27
UY 35080 A 2014/05/30
WO 2014-060417 Al 2014/04/24
KR 10-2017-0141466 A 2017/12/26 SR
KR 10-2017-0035735 A 2017/03/31 KR 10-1762506 Bl 2017/07/27

A2 PCT/ISA210 (H]-8-5-3] F=7F8-#]) (2022 79)




