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Versogen™ 22 BKMSAIEE F3cHfE (AEM, Anion Exchange Membrane) 1 AEM 7KEBfEER
WA SHIELAT, FIIBDTFELUMEEIEINAMEIL, B E 2060 sSCHAF. 7
EETKEE(L,

EXSF RS8R0 PEM (Proton Exchange Membrane, FRF3ZHefE, 40 Nafion® FF3cH
f%) . AEM KEEfEHISREFEARNMIVIER S BENUFILIN RS BXURMRCIIR & RAIEHE 60%,
EARAMAREIEERLR, Versogen™ 9 AEM 7KEBFBI ARG ETE 2050 FERR(ERETR 36%HImRHE
W&, FeiE 2.5 525z,
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Versogen JKERfEiE i T

Versogen™ H$FRIHERZFM Henry B. duPont B TEEHUS™ELIUEET 2017 FEEESHL
OPNRISZ, AEMUTEERRIEMBZINT, AT FRLIOR Fuh, IR RIEF
IHRIETEE, BRTE, BERSETRHMERIER, AIRIAENZEM, & Versogen™ IR
KEKRREFSLIRSER,

NFRSTVERERRE, BRICEM%GH AEM OERRSHRRE, RIINEFBHERIK,
Wk AEM BBALZEN BRIMRSZ T, 0 AEM /KEBMRREHIS. S AEM SRRIEh, CO2EBi
FESER. N FRUFEMFS. Versogen™ MEKREE T I BERFRNEIUKE
RN, SSMEFUERNAESRESREET, NEREEFEREINE.

Producing green hydrogen at scale—reliably and affordably.
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A9 O PiperlON™ [BES TR 2 N FIF AEM KEBfRFIS. SURAIERIL. “& i
RREBNFIRER. (EABNERMFHESEERMBEE, PiperlON™ [BEFRIGIREESE
EMEEBEEF, FERAEF. BFUARSARZE. PiperlON™ RZFEMEIEEEHES
5 (150 mS/cm, OH-, 80°C), HfaEMR (8,000+ h, 1 M KOH, 80°C) 42 E S (67 MPa
stress, 117% strain) 945,

O —> ~\_>'\_// JT\_/W h #- -
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PiperlON™-A80-HCO3 BEFERFEIAIRLE (PAP, Poly Aryl Piperidinium) B9B#HlESFIE,
BT ERENSARERSIERN __REIREE FERE,;, B 1KBREHSN ﬁﬁﬂ:ZiE’J 80
um SREBRERE FRIEE. EelNEEETHEBEAFERERIRIHET (1.8V, 1.9A/cm2, 1M
KOH, 80°C) , LMEFEETRHAERESTS (99.9995%, 30 Bar) , HFEEBRKENE[SER
(1x10-13 mol/(KPa-s-cm), 9 Nafion® [RFAIEEEAT 50%) , TE R[4,

PiperlON™-A40-HCO3 B> ZERBE FRIEERE B RNB HESEIETMMERE, iz
BT — St RERAFEE RS, 40 um HNEESENBRNITBEHERREIIS B ST B
FEB#% (GDE, Gas Diffusion Electrode) , HBENE HESHRRIE T EBEERERAR, T2ERITIH
SBERNIEN Bt aEhe,

PiperlON™-A20-HCO3 B3IERBEF IR, BRTErmZ LEMEE TR, REES
HEE (20 um) LINKERSIREE I, BEEZNAT AEM SREbd, THEEZAHREL
BIRME, BRENEERNAEETS, ASRREIERFARME FE,

PiperlON™-A15R-HCO3 E5RBEFRIREREEEEZENEM EIMABSERENZ AT
B, AER—LRVIRNEREAER 15 pm, SEEESERVERERRNESIZERE
t, ENEEETHERITESIIFEYE, ERTEXSME AEM BKEBRNABLIR B
WEFE.

Producing green hydrogen at scale—reliably and affordably.
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P F3ZHRIR
PiperlON™-A20-HCO3

PiperlON™-A40-HCO3
PiperlON™-A80-HCO3
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HE (9/m?)
226
45.2
90.4
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YOI RS BXH(E

RI{BIEE (MPa)
PiperlON™-A20-HCO3
PiperlON™-A40-HCO3
PiperlON™-A80-HCO3

mEiRE
PiperlON™-A20-HCO3
PiperlON™-A40-HCO3
PiperlON™-A80-HCO3
R (%)
PiperlON™-A20-HCO3
PiperlON™-A40-HCO3
PiperlON™-A80-HCO3

EE (g/cm3)
Hth %R
IEC (OH-, meqg/q)

£S5 (mS/cm, OH-, 80 °C)

>50
>50
>50

>30
>50
>50

>60
>60
>100

1.13

2.35
>150

AR BAH(E

AHKER (%, 80 °C, 1 M KOH)
IR%7KER (%, 80 °C, 1T M KOH)

8
50

Producing green hydrogen at scale—reliably and affordably.
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PiperlON™-A20-HCO3 PiperlON™-A5-HCO3-EtOH
20um BT A 5% wt IREHHE R T A IeIE B A
o BARHB

Versogen™ BEFEXEFX1S PiperlON™ BB FRIRIIERILFLERER], FE T —RIBEFRR
WiBE. ZKEBRRME(F. COBBUEER. KEME MEAZZSAN ARG TENEFSHIE. SiFhitE
K& Henry B. duPont B TR ELIZITRAARESIE, REESHREHAAE. HRE
v, DINRERERESFEY], BEReariREN.

Versogen™ EEREWEM. HHIINEEL. FIRGIE. REERGISMBHEARINESRERAS
TZ. JREEPFEXREHSHUBINIEHSEE 7RIS, NS RAITERHR T

ARSS.

Versogen™ RAMCHAELERTHIURH (Slot-Die Coating) , REER, REREHNS., &
Sitr, FREBREI—EUE.

Producing green hydrogen at scale—reliably and affordably.
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fEEILfESE (Ph.D., Caltech) Versogen™ EE, 6l#aA. CEO
PEETBEEES AR TR RAMRERK, 2UE5EYMDFIRERMN Henry B. duPont
EFELIEYE, M™ETHEEEE 25 MEFER, 871 2AR NanoH20 1 OH-Energy BiZLEA
KPR, HhaekEAERIERARE NanoH20 &k, ZATTF 2014 FLL 2.5 {ZEETHINEH
LG K; 2017 S8z Versogen™, FHEUIFEFTRIARIEEEHIRL LRI,

Shimshon Gottesfeld &% (Ph.D., Technion) Versogen™ [l

UeFBETERAAETENM, BRIRTUSIUSRERAS. EEIURLNE,; BESKERSMN
PR &R S AR S T E R L =BT SRR R AT E RS A, WA "RFIRES
BRI 2" ; 2007 FEISIFHHE Cellera BEFRIRE, Cellera 2 IEWARIEEEEERR B
A, FEREMERTH S EHA R AR AES,

Mark F. Mathias &= (Ph.D., UW-Madison) Versogen™ [Eil&)

RETREXFUFTEFRELT, 529 25 MEERPEFR), LIRS 25 BRI AEEITN
BEERSREFERAEIRIAARIS. 1998 £F 2018 EERAISELNT (GM) WNESREBEHER
SRR TIE, SERASEREEBITHNNSE, SE0TINREAEEREM (MEA) RIRERHR
ItEeN.
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BAMEPARTIFER, TEF, KPRSUIREZBRAE—E, HRREFESRHTRS,
Fill Bt (G#EE%EH; Ph.D, UD) Versogen™ BXSEIIEA, HIREE, TIEH/EH FRARSEW L, Shell GameChanger Accelerator l\lZR
Fi8% 8L (GiesE—,; Ph.D., IKER{LET) Versogen™ BXEEIIAA, BRRER, SIEMHESR, PiperlON™ E£EXAA
HBRHE 5 (GiE%—; Ph.D, UNM) Versogen™ BXSEIIRA, BRHFR, BIEMHIESR, &0 AEM RIER
Brian Setzler {1t (GR7ERBH; Ph.D,, GT) Versogen™ BXSEIIGA, FFBHUER, BUFER,; KBE MEA ZOARAR
Sharon Perl {8t (R7ERBH; Ph.D, Technion; MBA, U of Derby) FedlEEs; BHILFEESR,; TR EE
Lisa Dunsmore f&t (Z#2500; Ph.D., CMU) BBt TEIM; 7KEEfHE MEA BOFFAAR
Felipe Mojica (fmif25575; M.S., UC Merced) EB(AZTH2IW; XKEEfE MEA I OFFRAR

Producing green hydrogen at scale—reliably and affordably.
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ACS Catal.: Water-Fed Hydroxide Exchange Membrane Electrolyzer Enabled by a Fluoride-Incorporated Nickel-Iron Oxyhydroxide

Oxygen Evolution Electrode doi.org/10.1021/acscatal.0c04200

455 Versogen™ JHEERIRIFTEUR - SRBBIRE(LHIS PiperlON™ [EESFaciRfE, SCHIAUKEANFEREHISIAZIERMAI 1020 mA cm2BES5 18 V
FIE. MEAAIEE R ESRE IER AR,

ACS Appl. Mater. Interfaces: Performance and Durability of Pure-Water-Fed Anion Exchange Membrane Electrolyzers Using
Baseline Materials and Operation doi.org/10.1021/acsami.1c06053

ET 2R ERIAIOKEBRFISXI AT, PiperlON™ (AR FAHEIRSCIISAMEM 1A cm 2% 5 1.9 VEB[E, fEMReSisEt CaREIXItLAIR
PR F AR,

G S Hl

Nat. Energy: Poly(aryl piperidinium) membranes and ionomers for hydroxide exchange membrane fuel cells

doi.org/10.1038/s41560-019-0372-8

HEL PiperlON™ PEEF3IEIR R ATHAMAE EIRIRIET Nature Energy ZYEFHRIGEEEH U.S patent 10,290,890, E(EFRETHEEIPRMEIF,
SRIPLRBERAEMIFIS/ S54RSS 920 mW cm—2 fITHEREE,

J. Electrochem. Soc.: High-Performance Hydroxide Exchange Membrane Fuel Cells through Optimization of Relative Humidity,
Backpressure and Catalyst Selection doi.org/10.1149/2.0361907jes

ETF PiperlON™ [HEFATHEIEHISIHARIEHEDRSCIN 1.89 W cm-2 NS/ER=EREEN 1.31 W cm2 NS /EREREE,

J. Electrochem. Soc.: Improving Performance and Durability of Low Temperature Direct Ammonia Fuel Cells: Effect of
Backpressure and Oxygen Reduction Catalysts doi.org/10.1149/1945-7111/abdcca

B EESEREWT], T PiperlON™ [IEFIHRIRIEZREREFEIBENE 390 mW cm-2 IhEREERSHREICR.

CO A&

Energy Environ. Sci.: High carbonate ion conductance of a robust PiperlON membrane allows industrial current density and

conversion in a zero-gap carbon dioxide electrolyzer cell doi.org/10.1039/d0ee02589%¢

ETF PiperlON™ [HEFAIRIEHEEIN CO» EBRRIARES M, 1525T PiperlON™ WEETESER, SLHIEMAE (o> 1A/cm?2), BEEER 45%)5
TRIEEME (90%) RY CO2IRRAERL CO, AET ML FAEEERR, TRAE.

Nat. Energy: Operando cathode activation with alkali metal cations for high current density operation of water-fed zero-gap
carbon dioxide electrolysers doi.org/10.1038/s41560-021-00813-w

ARTH CO: FEFFEJRREI (EMEEFR=100cm?) HUIRSISEMHTT, PiperlON™ (B FIRERIHITENFNSHES=El, Bamili

RIFARIR.

Producing green hydrogen at scale—reliably and affordably.



Producing green hydrogen at
scale—reliably and affordably.

Just add water.

Versdgen.



