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The invention relates to a process for manufacturing a multilayered porous transport layer, the process
comprising
(a) providing a first feedstock comprising first metal particles and a first polymer binder; and providing a
second feedstock comprising second metal particles and a second polymer binder;
the first and the second feedstock having a metal powder content of 40 to 70 % by volume; and

the first feedstock having
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(1) metal particles with a smaller average particles size,

(i1) a higher metal powder content, or

(ii1) both, metal particles with a smaller average particles size and a higher metal powder content
compared to the second feedstock;

(b) coextruding the first and the second feedstock to form a film-shaped green body comprising a first layer
and a second layer, the second layer being materially connected to the first layer above the melting
temperature and or glass transition temperature of the first polymer binder and the second polymer binder;
(c) optionally smoothening the film-shaped green body by rolling or calendering;

(d) debinding the film-shaped green body to form a brown body;

(e) sintering the brown body under a non-oxidative atmosphere or vacuum and a temperature of from 700
to 1300 °C to form the porous transport layer;

wherein the first feedstock and the second feedstock are free of any solvents.
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The invention relates to a process for manufacturing a multilayered porous
transport layer, the process comprising

(a) providing a first feedstock comprising first metal particles and a first polymer
binder; and providing a second feedstock comprising second metal particles and a
second polymer binder;

the first and the second feedstock having a metal powder content of 40 to 70 %
by volume; and

the first feedstock having

(1) metal particles with a smaller average particles size,

(i1) a higher metal powder content, or

(i11) both, metal particles with a smaller average particles size and a higher
metal powder content

compared to the second feedstock;

(b) coextruding the first and the second feedstock to form a film-shaped green
body comprising a first layer and a second layer, the second layer being materially
connected to the first layer above the melting temperature and or glass transition
temperature of the first polymer binder and the second polymer binder;

(c) optionally smoothening the film-shaped green body by rolling or calendering;

(d) debinding the film-shaped green body to form a brown body;

(e) sintering the brown body under a non-oxidative atmosphere or vacuum and a
temperature of from 700 to 1300 °C to form the porous transport layer;

wherein the first feedstock and the second feedstock are free of any solvents.
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fEEEE b= (D) b&Y) K (V) L&A BT L BT S oK B
FYPOMALE )

[0074]) AEASIH Y —iEERE M+ - POM.Z OH-Kin &+ 2 £/b—
ELAE K o FIEHOH- R B B 2 7774 R Rt s B 1 R P
51 o BHIMNE - OH- R B B 7T #8 i B L EBS Lok &

[0075) @ FHHASL s 4 > d(E POM AL T ) B 2 /0 150°C ~ #57(£150%
200°C ~ ¢ E160% 180°C 7 FAEE - POM. JA2E(4 FFR £ DIN EN ISO 11357-3( 2013-
04) FY20 K/min 2 INER R 2 AIRAR DL R 4Y8.5 mg 2 £ ME EACHE -

[0076] #XEPOMILEY) » EE V557 FEMwALS 000 g/mol %300 000
g/mol . & BN » W B 10 000%2 240 000 g/mol » J =i 44180 000Z2 220 000 g/mol
ZHE A e

[0077) #EPOMILEY) » B H P97 +8EM, (30 T XXFiuilE ) &
118 0002285 000 g/mol . FEN » FHEFL9 000438 000 g/mol . &EE A -

[0078]) 7 FH A 4146 1 > i (EPOM AL B #74R #21SO 1133-1{5 F 190°C K
2.16 kg ARS8 (melt-flow-rate ; MFR) 510 g/10 minB{ 51 » @5 {E50.5
28 g/10 min > F7{E&1E5 ¢/10 min °

[0079) CHE(ERZ 75HE(MwW/Mn ) 1.4 14,2 POMELEY)» Mw/Mn
FEM21R 147 @HEN -

[0080)] E&YIKPOM Y 53T EE&HSECHKHH (KT HrEEN) bz R
HEFRBATRIE - IESECE: M H 7 iF a2 LU T AR - &5 comK EH K8 mm
FIEETRE ~ R30em R EALT7.5 mm 2 5 M o W{EERE T 2 o EEVIE B2k
HPolymer Laboratories ” PLHFIP&ERE - B F 2 E 23 E & 2K H Agilent 11007
TREPTHET « FANEZENEED0.05% =&/ LM RSV RES R - R
R R 1 ml/min > EAORE F35°C < JER 60 EEAFERERILS golik 2 BE
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HYER © s aRE TR HMillipor Millex FG (FLIREEE0.2640K ) 2878 - 77
FEME80042.220.000 g/mol” s HPSS (Mainz, DE) 7 225 i PMMARZ£E H
R - ZitiieBE R REE Ty FERUE B I FE -

[0081] E&EMIo+E (Mw) REHTESFE (M) ZEHEEFE
%E2 2151 (gel permeation chromatography : GPC) #17  GPC/RFH &5 KT
HEfEJEAT (SEC) -

[0082] FHIRBLEPOM A Ry it B+ flo <H Ik B 1B & A3 P
H e
AL ES

[0083)] ZHEHHERE2EEREISEHE % L BIGERK (FEASCH IR By

"PE ) - i—IREARENT - EEOBIZBEER > MABIEE3EER220E
B FIGFR AN HEFAEE R R 15SEE D L HIHK -

[0084] #RIBAZH - BIEKE 2/ D—MEREK - T 2/ Db —fEEIHK (at
least one polyolefin ) | 1 AZEHH N E S E M —FHE I DL S i AE B B 25 R0
RZREY) -

[0085] ZEIGEAE BT RN H BT raigy - HIBFEFEMEC CIFKE
BREE  WEEEMEC, CHF IR EAE T Ak BI -

[0086] AEAEEIH Y ETRICAN » C ColmiREEERE A2 28R+ K 2 /D
—{EhR-EEfE (C=CEEfE ) » RACAUEC R/ DI - F 2/ b —(hR-h e
## (atleast one carbon-carbon double bond ) | E EEHEREH— (@ IR-Ix B8 DL K Wi
B 25 ([T BE P

[0087] 5 G Gl EEE A2 2 8 xR - 2 R BRANHY < KH]
Ry S IR Sy o B —{EIC=CE 5~ C, CofH & Z B 5R L1% ~ % ~ 1-
TR~ 2-T0 ~ 2HE-IME (=2 T 1) ~ 1000 ~ 2-T00% ~ 2-FE-1- 10 ~ 3-H A&
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LT~ 1O 2-C06 ~ 3-C0 fed-FER-1- 00 o B (A 2R 2R C-CHE i
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T (BRI -
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HEHY o HCo-CoftSE P AL AR S —(E EEGR - RIlrbi5 < BEAG B 2 B I ] J5 2T
HY o B R IS E -
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Bl IS -
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B REEHANE - AJReY5 SR Re B Lo MERILEYIZ8m
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HA &Y

[0092] ZFEieH W E-—FESIEERPE2SEED L HMEEY) - £
EERENT - Aol ZBES > MEHIEE2EERE20EE P HAE &
YA H I EAEE % 2 168 &% 2 HAME &) -

[0093] FREAFHIHMRSY e/ b —dmHaRaey) - 20—
eV ) AR HN TR — AR oY) DU Rt s A A S
Y2 EEY) -
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[0106] FhaHEHELER A B AR AN EERR B L 2 B o) - TR AL BB DA
KBRS Ry p B Scplr<iis Bl R T A -

[0107) FEACSEIAN > B B R BRI - FL T BIAIRE AR 2
el K AR R 2SR SV MR 2K B - AR RS BEET » Ex (VID) Z
R Wb

OCN-R’-NCO (VII) »

I

th
R7 By S8 AU ECREE AU 2 Ci-Coofir - ZRBUCH-CoolRiN A% » Hp AUAAEEH

MIF ~ C1 » BriCi ColitZEGH R B -

[0108) st - RTBELHUUEARLITZCo Crofie ~E8lCs CisERYT
£ o

[0109]  C: Coolie —F B BARIE E M1 K1 220 Z IR R T 8HYIE - ARIEA
SR Cy Coolit B H] By 73 S I B BTy SCHERHY -

[0110] FEASIAZ BTN » SEUC-Coolili B EFEEFHCs CoolR
Jre -k o Cy CoolRNE —Fk Sy B W 5 P {8 Ko 4 2220 Z i R 1 BV ER K B W
HHE - BIRLAUR B 7 LU 4 B 20 20 R TS FER BN e &N -

(0111] @E_REEEEEEE MLl TR B —RE R N s - R
EE52,2,4 = FHEL TR IS « CREEE2.4 4= FHEDNTES © 1,2- - R E R HE
BOb - L4 B R AR EIR O — BRI EZ MR (IUPACHATE © 5-RE L
B (BEREFE) 1332080 -

(0112] “EFEES/N o PIER - Bl s =F = EH - VA AT REfE
FIBIA0RE Ry 2 C N B < RS2 e i R A 2 SR s R B A 1Y B R R BT
RARWl S R R BLS -

[0113] AN HEIEEREAN I Ba 2 bEY BTS2

\
/

I
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fit ~ 2 Felghr B SElE - SRS -

[0114] HAHEEEFARKE 2 BN HESTES T FhlE
CEERZTURE  FRRlE REEOK o

[0115] FRrEHEREE BB » BRI EERA FRARATHIY -
BN OISR R RN 52 T NS R - HAL30°CTN A B A F g P =0H
AR FERE B B0.5%3 dl/g » B By 1482 dl/g -

[0116] EIRE(CLVEEZ/DN{EREEE - BREEEHE S K HHE
BERA LR E - " 2/ D I{EIR EAE (at least two epoxide groups ) | EEHAHEM
W{FPREREE LR = (M E L (IR a A -

[0117] EIRA(CY) R EE M BB B A EE RSB A -
BN S - BBE(YFENERER (IUPACELH : fHEBE R K fE -
% ILBR B AR S AR L o DALy B < IR ALY B A AR AR A E
Rt o

[0118] EIFHFIRE(LY) 2 SH— TR R B NIERGE K HES (IUPAC
AT IR L 2-EH A 2- AW 2GR ) PRGN G < SE - It
A BAIREE R B B 2 B IR S A lE R

[0119] @ikt FRABERARHERELY) - REMRH2 25 4-FORE)-
ANGE (EEfRA ) LY HimrE o

[0120] 4H47 (b3) (Z/D—HEHMESY) (FP)) NI E & HERHE - A5iE
T B -

[0121] EEFEER 2 EARE—# 150 ml/g2350 ml/g > #(E 180
ml/gZ2275 ml/g < fRIZISO 307 » {1:25°CH Z EIA R AL IR ASHIE K058 & %H
BERZ Y96 & Dlife 2 AR °

[0122] @R B-FaEREGRG P R -

7

R
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[0123] @EAfE&Hr (b3) ZEFhe Z B AUTAE BATE 3R A
Z Wl < Tl - HoE SRR R R B g 2 R MRS 2 TR

[0124] W[FER > 74 A NERRE ~ B ERRF I EH 5 1TE B B N
N ERAE R /B0 AN RG> B R -

[0125] EfFRWTE R _REE o Bk AV e 2 R R e
6 14EbxF T ~ BfE6 2 0@ F+ 2 ot —F&l - F51R

[0126] ASCOTH Kb il 2 BHlRC /- T/ 2 _F -

TR LA R R T R BT R

[0127) &AW M EHAER4EIMERFET 2Rk FhlZEA
6 2 8{ElRIR T e e > DURDS IR i - BIanfs —HR R - (- AR H
E ~ Z@-REIRCE) LT » 2,2- “@-FAEEDNET ~ 2.2- —@-FERCE NG
R 1,5-Je-2-H AR TR -

[0128)  HAthiE &Y E BERE B 0] &S W AE S 278 - SCRTHe R R T 3CA
PR 2 B LB R AR RN - RAERIATRIR G LR EEE R B <R
G

[0129] SRR AR NG HEC i BNt HER R RS
NEERE - BN RI4R6/6,6 » FilE B ATSEE %L ISEE DLLHI 2 TN AR E
< Mi476/6,6 ©

[0130] RHEERMHmOFIH MR AR - FrhlEP1it4R6/6,6 (PA6/66)
ZIRGY) HREYITH ZPA6/66 2 S EE > THIRERSERERES0EED
PA 65120 £ % £ 505 & % . PA 6/66H )R &) » HHPA6/668, & 75EH 8 % 2955
&% CNERRETT -

[0131] DATIEHR M B R & i Bl R LAt & 0 BB AR A

21 H o 340 HEHRHE)
FCP-068068

111138773 FEHESE A0202 1113303787-0
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(=P

M

ABEEY)
PA 4 EG 0% P el
PA6 e- A A
PA 7 LS Rk
PA 8 PN FERE
PA9 O-H B
PA 11 - EA—%
PA 12 H e N R
AA/BBELY)
PA 46 PUERRE g ~ © %
PA 66 o C B
PA 69 Y 7 R
PA 610 RN 7 S
PA 612 O~ B
PA 613 (RN - e ST 4
PA 1212 L2+ e ~ B 5
PA 1313 13- B =0 ~ i R
PA 6T Cf ~ HER T HEE
PA MXD6 B R o
PA 61 o~ R HEE
PA 6-3-T =HEC T - HEHEE
PA 6/6T (£ FPAG6KPAGT)
PA 6/66 (£:FPA 6 PA 66 )
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PA 6/12 (2 FHPA6KPA12)

PA 66/6/610 (25 PA 66 ~ PA6KPA610)

PA 61/6T (£ FPA 61F:PA6T)
PAPACM6 R IRCENN - o8&

PAPACM 12 iR BRCAMNE - AENER

PA 61/6T/PACM EPA 61/6T + A IR B HIE

PA12/MACMI AN ~ —HE R A IROCENEE - BR _Hik
PA12/MACMT HiENERRE - —HE R IROENEE ¥R Hlk
PA PDA-T R BRI

[0132]) o {EEFERE &PA 6 ~ PA66KPAPACMG -

[0133] ZWGEFTHEEGY BEAREIRANRE DERER R LIEGE
FERSEL L RIS - W EHVHU A R BICT CofAk ~ F ~ C1 ~ BriOH - B
LIGETGIERECGYBEE ML T B © RN - o ARG 2 %
30EE PHIEEH M IGELES ~ PIRHE K HE N IGRR s R B < T BHARHY AL
Yy o

[0134) ZWGETGTHRZ GV n el B AP B il s B W RIE
FTEAD - IEEREY) L BEIR Bl B s R B B EA -

(0135) @fEdh - LIGETTHRE cYRm B mEE o - PIasEmAR - 2k
L~ B IREARE A K - GLEE RS KR SRR E - Al RERYS (S8 Rysb i
EYteV RERbet 2 BmES 358 - HiizEfest > 518 E 2 &M
0.001EE %2 0.5HE % 2 #HEN -

[0136] (L&) K HEUE Ry Rl B B E A& T EAl -
(LB R T i LI KB - AR — i E BB E T > 206
e RRERCL CORElL &« LGRS © TEEARG R JBR LGS KB 2060 - IhHAS

=,
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RUOBHAE - AIZ (VD) B RN EEHES -

[0142] &= (VID) FZRBHAR R (IX) ZA&E A (1IX) F2
ROByZF - I (VD) BB B NIGEE 20 -

[0143] &= (VID) FZROEHEAR R (IX) Z&R - A= (VD)
L BLRG Ry AL Al TS -

[0144] ZE(HER)NIGEREARS) B2 (F K ERIVEEI0EE % £ 100H
B%. 2 HAEANGERES - THEETOEE % £ 1005 & % 2 HEN T E 0 5F £80
EEPE100EE %2 HENGEEE - & B ER(HB WKL) 288
BT e

[0145] fEX—EERENT - B(HEBWHEREAR B hERE
Y202 & % £ 1005 & % 2 W BE S - WIGEE LEs B lESY) IEEERE
100 & %2 NIGREH S - PIGEZ JBs8UDE &) LRI fESOE E % £ 100E &
P2 NGB HES ~ WHEL B DR EY) - HE R (HE WGBS <
FEEST
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