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1 Electricity generation : Green hydrogen can be reconverted back into

electricity.

1 Transportation (eMobility) : Hydrogenserves asfuel for fuel cell systems in
the transportation sector and provides a clean and sustainable option for

public and shared transportsystems.

91 Industrial processes : Hydrogen is utilized as a molecular component in

chemical and process engineering applications, such as fertilizer production

and in the glass industry.
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Features W-50C W-150C WE-50C WE-150C
Shapes hill like concave hill like concave
islands hemisphere islands hemisphere
PC /% 22.1 19.2 25.6 20.9
X /- 13 4 11 4
Ra/pm 0.62-0.71 0.42-0.50 0.60-0.76 0.35-0.37
Hs/ - 0.68-0.73 0.83-0.87 0.67-0.77 0.86-0.88
&OT i OEA AAT OA OAOOI 66h EO AAATT AOG AOGEAAT O
Ooi1 A8 $0O00OEI ¢ OEA OPOAU Al AOET ¢ POT ARAOOh EO
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| AAEOETI T AT T UR EO 1000 AA 11 O0AA OEAO xEAI
OAIl PAOAOOOAO EECEAO OEAT OEAEO AT EIET C DT EI
OEA AOTI PI AO AT A POAOGAT OO EO A&£OT i OAPEAI U Al
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Cassie-Baxter model
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AAET OOAO AOCAA m8IxA MmBtpuim Hatw AHBATFA OAODPAAOE OA
4EEO ET AEAAOGAOC OBEXOAGED BDRAADO BT OAAEDODAI OO0 A
I AUAO Al | DbAOGAAOGREMOBER GEIRDAOEA 1 AUAO8 (1T xAOAC
OEA AAOAIT UOO PAOOEAI AO ET OEA ATTAA 1 AUAO x£

EO AOGEAAT AAA ET 1 EAOI COAPPAOOERAO ARBAOBABAROD
ERECEROAAT AECEROA AAEOCET T Al 1 Uh AARBQEDAI EAOI CO
Al AECtOA DOAOAT O OEA ET 1 AO xEOEEIT OEA 1 AUAO
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)T OOAOE AT 1 OOAOOR ATl RADEAEAROE EODDO A K E G
SECOOAAT BECOWAh AJEEAEO AOAAOOOAO AO OEA
AAEAOAT AA AgbPAOEI AT OO AT A DAOOEAI AO EIT AE/
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1TACIECEAI A AEAAROAREAECORA | AABAOGAANT OOAAAR
ET OEA ETE & Oi Ol AGEITT Ai AOCAA AO OEA AT it
DOl PAOOEAO8 $AOPEOA OEA OOEIT T1TCiETGC AEA
T ATT ACAEEOAAOOOAA 1 ABEDQ AQBPADODODOARG®RAOOOAT 1
I EAOT OOOOAOOO0AT A AARAGOKE IEHD®UEDBA Al AABAIOEMALI
AAOxAAT OEBOADEDOEGAID® AET AAOh AT A AT AOET C PO
EB8&EOOOI Uh A0 T BQRGOAART EGA AGEA B /1DAVMOO OGHEA A O
AEODAOCBAA AOEATE@HOORAT OOOAO A O1 EAI O A
DAOOEAI AO 1T GAO OEA ATT AA OODPDPI OOh 1 AAAE
ET AECEM@®AE AT AO xEOEET OEA 1 AuAood6s )1 AT
OEA DONVOA AA AGOR OET E ORI ACD EAARYE & OA OAT |
x AAEAO AT ARAADERAODE AT AOB
EE8AAITAI Uh AO (1 Ai D&ESHOBRA EAABRAAOENETT AET.
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EO8 AOOI Uh OEA AUAT OOT PEA AT EIETC PITETO 1T &£ O
AO DT AIRMEAAAO ET ANDEOA T11/£ AMEOWO AT AOET ¢cO8 3
i EGOO0OA AGE AMAGAG nm8ugnsauvg ET OEA OAOPAAO
AUAT 601 pBEOHIIT PR &EE AKMAGA O} 1 8ropxdYdE Blploiv q

AOADPT OAOAO NMEOOOh A1 1 1T xAA AU xAOAOh xEE
ET Nl OAT AAO OEA POl ARGh@aFOZE EADADSOHH ©i ABEIT
AT 11T AAOGEOEOUS

11 O CAOGEAOR OEA 1 AAOOOAA AEAZAOAT AA EECEI ECE
AT T ARG OOEI EUET C POOA x A G EAAG EAIGBERAEI EOOO) DE
I ACGAOOAAZDE AAADRDO AT T ARG AOA O 0O0060ITCAO EIC
AEEO AT AT UOEO 1T &£ ATTAA 1 AUAO DPOI PAOOGEAOG O1
AAOXxAADODOERGBHOBREA AAOAT UOO 1 AUAO xEOE xAOOA
POl PAOOEAO 1T £ OEA AT AOET ¢c0O08 UARIBBAUAO DPOT PAC
AAAjBA 'TT AA 1T AUAO DPOI DPAOOGEAGIRAT-MAAOCDHDDOBRAT BBAAIC
OOOAJATBEMy 17# ) Wit # MoT#% AlZAwTHBT # AT A
THhwt# AGEEAEOAA xAAEAOEAOADDAIOA | AARKISC

Properties W-50C W-150C WE-50C WE-150C
| B N 14945 119+1 15344 123+3
A T-0/4 0.7710.10 0.45+0.09 1.57+0.18 1.28+0.23
Wettability Super Lyophobic Super Lyophobic
lyophobic lyophobic
Mechanical Cohesive Cohesive No failure No failure
failure
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AOPAAEAT T U xEAT OAOEITTAI EUETI ¢ OEAO EI OAOE
AAOxAAT AT T AA 1 AUAO AT A ATTAA O0O0BPDPI 0O EAI D
DOl PAOOGEAO xAOA NOAT OENMEAA AT A EUDPI OEAOQE
DOl PAOOEAO8 4EAOAME OAh ET OEA AZA111TxETCh O
AT A OEA OAOOI OET C 1 AUAO DPODPADAREADAADOBAARB.
188yl EA AT A AT 1T OAAO OAOEOOAT AA

AERT AT T DAT OACARCOAEEOOATOAA GEA ET EAOAT O OA
ATl AROGOT AEAT EAAT AAT T h | AGOOKADEXBRAEI Ui ARDO
OEBAOCEOIOET ARA ETTEAAGT ARABDAICKKEALEROAD T OAAD C
AAOxAAT DAOOGEAI AO AT A OEA 0ODPDPI 068 3ETAA O
EAAT OEAAT &I O All 1 AAOOO EIDMENIND GO GBEA O O C
DAOGEEAMIREAT A DIOA Db b A O O EAIGROTRORGIE AL ECTERORA

OET x O slOEAOGOAA AAEI OA AT A AEOAO 2uris GEGRA O
7% A0 ROA xAKABEAAETI Nk OAT AA 1 AsEEG EA GAE A A8 GO ExCA
AT 1T PAOET CoEAD TIA A T2EI DpRWwT#% AT | DAGKA ADIA 77
puon#h AT OE AAEI OA AT A AEOGAO /1 %2 1 AAOCOOAI Al
OAOEOOAT AA AOA 1T AOAOOBAA xEAT AiiDPAOEI ¢ OE
AEEEAOAT ARD AROARAT#H RE D OO mMhuEAOAAO OEA AE EA
AAOxABilvnzr ABHATZBEO mMBRIW Air OE Al AAOODDPAAO
Ol ECEOI U AEOAO | %28
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Experiment Type of C/S B/C RSTesT X
binder ratio ratio 1015 [m-2]
1 Nafion 1 0 3.29
2 Nafion 1 0.2 4.58
3 Nafion 1 0.5 7.23
4 Nafion 1 1 4.59
5 Nafion 2 0 13.80
6 Nafion 2 0.2 7.86
7 Nafion 2 0.5 11.21
8 Nafion 2 1 9.27
9 Nafion 5 0 80.43
10 Nafion 5 0.2 4.53
11 Nafion 5 0.5 4.53
12 Nafion 5 1 7.01
13 Sustainion 1 0 4.53
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Experiment Type of C/s B/C RSTesT %
binder ratio ratio 1015 [m-2]
14 Sustainion 1 0.2 4.53
15 Sustainion 1 0.5 7.01
16 Sustainion 1 1 11.42
17 Sustainion 2 0 11.31
18 Sustainion 2 0.2 13.90
19 Sustainion 2 0.5 11.42
20 Sustainion 2 1 4.68
21 Sustainion 5 0 80.43
22 Sustainion 5 0.2 54.87
23 Sustainion 5 0.5 115.35
24 Sustainion 5 1 4.68
25 Nafion 1 0 6.90
26 Nafion 1 0.2 7.22
27 Nafion 1 0.5 7.23
28 Nafion 1 1 6.58
29 Nafion 2 0 10.68
30 Nafion 2 0.2 9.05
31 Nafion 2 0.5 7.76
32 Nafion 2 1 6.79
33 Nafion 5 0 67.17
34 Nafion 5 0.2 29.75

p X



A A £ oA N Z__ AN -

W3IET CI A AOIT P xAOOAAEIT =B0RA QA AA TE CGA AROEAARAIQA TA O C

Experiment Type of C/s B/C RSTesT %
binder ratio ratio 1015 [m-2]
35 Nafion 5 0.5 19.62
36 Nafion 5 1 17.25
37 Sustainion 1 0 6.90
38 Sustainion 1 0.2 4.64
39 Sustainion 1 0.5 453
40 Sustainion 1 1 4.48
41 Sustainion 2 0 10.68
42 Sustainion 2 0.2 13.90
43 Sustainion 2 0.5 13.79
44 Sustainion 2 1 8.62
45 Sustainion 5 0 67.17
46 Sustainion 5 0.2 200.09
47 Sustainion 5 0.5 61.66
48 Sustainion 5 1 8.51
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PEMWE
PP
PTFE
RE

ROS
RCA
RST

RSTBst

SAM
SEM
SDC
SOWE
SP
TEM

WE

Nickelziron layered double hydroxide

Open circuit potential

Oxygen evolution reaction

Hydroxide ions

Pore coverage

potentiostatic electrochemical impedance spectroscopy
Perfluorosulfonic acid
Processstructure -property -performance
Proton conducting ceramic electrolysis

Proton exchange membrane water electrolysis
Polypropylene plastic

Polytetrafluoroethylene

Reference electrode

Regions of selection

Relative centrifugal acceleration

Relative sedimentation time

Relative sedimentation time at bulk sedimentation
Uncompensated resistance

Scanning auger microscopy

Scanning electron microscopy

Scanning droplet cell

Solid oxide water electrolysis

Stationary polarization

Transmission electron microscopy

Working electrode

pPOg



XPS

XRD
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v

rsL

rsv

EO

X-ray photoelectron spectroscopy

X-ray diffraction

pe

Confidence interval

Number of compartments

Surface tension

Liquidzvapor interfacial tension
Solidzliquid interfacial tension
Solidzvapor interfacial tension
Change in electrochemical activity
Actual cellpotential

Standard cell potential

Eag/agciiz.am kciPotential vs.the RE

Eerror

Ei

ErHE
Fo

Fs

fs

Hs
Sanode
Scathode
Sohmic

j

Margin of error

Morphological height data

Potential vs.reversible hydrogen electrode
Buoyancy force

Surface tension force

Solid/liquid contact area

Homogeneity score

Anode overpotential

Cathode overpotential

Ohmic resistance

Electrochemical activity
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k Random \alue between 0 and C [7]

Lb Contact perimeter of bubble to anode [m]

t Mean [-]

m Mean of morphological height data [um]

mr;i Mean of transmission profile [%]

N Number of ROS measured per compartment [-]

Nel Density of electrolyte fFEC w0y
My Density of oxygen fFEC w0y
Ra Surface roughness [um]

R Roughness factor [Z]

A Standard deviation [-]

ATi Standard deviation of transmission profile [%0]

ty 7¢ t-OAT OA AOOI AEAOAA xEOQOE OHA OPAAEAEEA Al
Ti Transmission profile [%0]

] Contact angle [°]

JcB CassieBaxter-based contact angle [°]

J s Gagsolid contact angle [°]

Jw Wenzelbased contact angle [°]

Iy Contact angle on the flat surface [°]

z Variability of morphological height data [um]

Vb Bubble volume [m3]

X Number of regions of selectiorbased on tscore [7]

Xz Number of regions of selection based ongcore [7]

Zy 7 zzOAT OA AOOTI AEAOGAA xEOE OmKRR OPAAEEEA Al
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