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HFr1 : U.S. Department of Energy “DOE Technical Targets for Hydrogen Production from Photoelectrochemical Water Splitting” (2022%)
HAT2 : Gideon Segev.. etc “The 2022 solar fuels roadmap” (20224)

HFr3 : U.S. Department of Energy “Hydrogen and Fuel Cell Technologies Office Multi-Year Program Plan” (2024%)

H P4 : Joint Research Centre “Solar Fuels in the European Union” (2023%F)
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HFR6 : BB EZEAI2050FH—R> 21— MIUTHEST) - REEE | (HH134F)
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H Pl : Gideon Segev.. etc “The 2022 solar fuels roadmap” (20224F)

HPr2 : U.S. Department of Energy “Industrial Decarbonization Roadmap” (20224)

H PR3 : Joint Research Centre “Solar Fuels in the European Union” (2023%F)

HiFfr4 : European Commission “Towards an ambitious Industrial Carbon Management for the EU” (2024%F)
HIPRS @ BFREEAT (B 1 10— ReyD (h—ARUB4o00-ReyTER) | (HFHI55)

HFR6 : BB EZEAI2050FH—R> 21— RIIUTHEST) - DR REEE | (HH134F)

P.15

{Pr1 : U.S. Department of Energy”DOE Technical Targets for Hydrogen Production from Photoelectrochemical Water Splitting” (53%017 €8
AERR)

HF2 : Gideon Segev.. etc “The 2022 solar fuels roadmap” (20224)

P.16
HiPfr1 : European Commission “Technology Readiness Level: Guidance Principles for Renewable Energy Technologies” (20174F)
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HP3 : European Commission “Periodic Reporting for period 3 - Bac-To-Fuel (BACterial conversion of CO, and renewable H, inTO bioFUELs)”
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HFr4 : YouTube “BACTOFUEL PROJECT: FINAL RESULTS” (2024%)

HFr5 : European Commission “Periodic Reporting for period 2 - SUN2CHEM (Novel photo-assisted systems for direct Solar-driven redUctioN
of CO, to energy rich CHEMicals)” (2025%)

HiFR6 : European Commission “Novel photo-assisted systems for direct Solar-driven redUctioN of CO, to energy rich CHEMicals” (2025%F)

HPR7 : European Commission “Periodic Reporting for period 1 - DESIRED (Direct co-processing of CO, and water to sustainable multicarbon
energy products in novel photocatalytic reactor)” (2024£F)

HiF8 : European Commission “Periodic Reporting for period 1 - FreeHydroCells (Freestanding energy-to-Hydrogen fuel by water splitting
using Earth-abundant materials in a novel, eco-friendly, sustainable and scalable photoelectrochemical Cell system)” (2024%F)

HiF9 : Desislava Daskalova..etc “Combined Structural and Plasmonic Enhancement of Nanometer-Thin Film Photocatalysis for Solar-Driven
Wastewater Treatment” (2023%F)

HPr10 : European Commission “Periodic Reporting for period 1 - SOREC2 (SOlar Energy to power CO, REduction towards C, chemicals for
energy storage)” (2024£)

HiP11 : European Commission “Periodic Reporting for period 1 - SolDAC (Full spectrum SOLar Direct Air Capture & conversion)” (2024%£F)

HiPf12 : Rice University “Highly efficient solar water-splitting using 3D/2D hydrophobic perovskites with corrosion resistant barriers” (5%
7 & 8 BHER
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HARS  FTIRIF —  EERMR S HEFREE TR, AT ESKICEN100MAIETY -5 —KRZRIE I BRAAERICAKIN] (HH35%)

HP6 : EEEXRZENY-5-BROEREECEIFTTREFIBOMTHRMOmMS ] (SFH75)

HFr7 : Nefertiti “Preliminary report on the photocatalyst candidates: Synthesis conditions and photocatalytic activity evaluation” (#15%)

HiF8 : European CommissionPeriodic “Reporting for period 1 - MOF2H2 (Metal Organic Frameworks for Hydrogen production by
photocatalytic overall water splitting)” (5#044F)

{79 : ARPA-E “Photocatalytic Steam Methane Reforming for Hydrogen Production” (%0 7 &£ 8 Bi&:?)

{10 : Yigao Yuan..etc “Earth-abundant photocatalyst for H, generation from NH; with light-emitting diode illumination” (517 £ 8 A&

20w}
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HAR2 : BIWARZHEIZ S 7 )\ IF7UT(CEBCO,ZEIRETDEMNZERNAATIFLRAIR] (570 7 £ 8 AME:R)

HFR3 : RIRARZFFRAB(CLDKFEEEZEIEUCERBES(CIIUAH TIFE(H 2 M) (50 7 4 8 AHE:R)

HFr4 : PILHIVNA A, BBEEN [HlEECLDCOBELEBRE FRERECEIDMFRATE] (5 7 4 8 AHE:R)

HIFRS @ EERMTHR SRR elE RC L BCOEE LB RE FZmAERE(CR I AR (HF144F)

A6 : ST R F — MR SRS NEDOLENAZT 05 542019~2020] (HHI24F)

HR7  REPARZREHSANEEE (FERIMER) [FEE LI HSFREORITERFRIRES (RRAF) (ARERRER  #hSReaRE
FHREUEREIRIILF— ﬁ*JrE?I/XTAdD’f%ﬁ) 1 (#0178 AME:R)

HFR8 | REPAZF AT RIFRES | #hAHROa RRENMESULBREIRINF - BREESITLAOEE] (507 4 8 BHE:R)

HFf9 : Photo2Fuel “Artificial photosynthesis to produce fuels and chemicals” (5#07 & 8 AH&:R)

HiFfr10 : Photo2Fuel “Artificial PHOTOsynthesis to produce FUELs and chemicals: hybrid systems with microorganisms for improved light
harvesting and CO, reduction” (2024%F)

P11 : ARPA-E “Integrated System for Electromicrobial Production of Butanol from Air-Captured CO,"” (5#07 £ 8 Bi#:R)

HPf12 : Jeremy David Adams, Douglas S. Clark “Techno-Economic Assessment of Electromicrobial Production of n-Butanol from Air-
Captured CO,” (2024%)

HAT13 : ARPA-E “Cell-free Bioelectrocatalytic Platform for Carbon Dioxide Reduction” (5%07 £ 8 BH&:R)
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HRTL : RZIRNF—SRT LXK CO,BAFXIIEFLZCO, ER(LIREI SR (DAISEF)

HFR2 | BIERBAFE. RRIERIKZE., —MREAEEAND—R2 IO T4 THAET 517> REIBRZAWVCAR N DB AROCO2NSOERY) B RISHAESE] (§
07 £ 8 BHE:R)

HPR3 | RRAFEIESRIEFTOCRAE EARETZEFHNCO,AEEFL AT LAORFE] (HFI55)

HPr4 © HERBERT 7ILAVHEOKISEIFIZCO,Z IR F—Y)EICERil -RREIRE RIR I DR ELH R EIUX - FIARAie U THIRF-1 (HF165F)

HPRS - Kohta Nomoto..etc “Highly selective formate formation via bicarbonate conversions” (2024%)

P.36

HFf1 : Montana State University “Development of a scalable, robust electrocatalytic technology for conversion of CO, to formate salt via
graded microstructures and development of a bioengineered C, pathway for subsequent upconversion to ethylene glycol” (2023£F)

HiF2 : LanzaTechl Production of Bioproducts from Electrochemically-Generated C, intermediates” (2021%F)

i3 : Dioxide MaterialsttHP (55#07 £ 8 BH#:R)

P4 : NRELIIntegration of CO, Electrolysis with MicrobialSyngas Upgrading to Rewire the Carbon Economy” (2023%F)
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HiPR5 @ Johns Hopkins University “Integrating Chemical Catalysis and Biological Conversion of Carbon Intermediates for Deriving Value Added
Products from Carbon Dioxide” (2023€F)

HiPf6 : OCOChem “OCOchem Advances Hydrogen Formate Electrolyzer Process By 10x to Create World’s Largest Industrial Scale CO,
Electrolyzer Cell” (2024)

HAT7 : OCOChem HP

HP8 : OCOChem “Low Carbon Intensity Formic Acid Chemical Synthesis from Direct Air Captured CO, Utilizing Chemical Plant Waste Heat
(ChemFADAC)” (2024%F)

P.37

HPfr1 : European Commission “Periodic Reporting for period 3 - KEROGREEN (Production of Sustainable aircraft grade Kerosene from water and
air powered by Renewable Electricity, through the splitting of CO,, syngas formation and Fischer-Tropsch synthesis)” (20244F)

HiPf2 : European Commission “Periodic Reporting for period 2 - CO2EXIDE (CO,-based Electrosynthesis of ethylene oXIDE)” (2022£F)

HiPf3 : European Commission “Selective Electrochemical Reduction of CO, to High Value Chemicals” (2024%F)

HiFr4 : European Commission “Periodic Reporting for period 2 - EcoFuel (Renewable Electricity-based, cyclic and economic production of
Fuel) " (2024£)

HPR5 @ European Commission “Periodic Reporting for period 1 - 4AirCRAFT (Air Carbon Recycling for Aviation Fuel Technology)” (2025%F)

HiPf6 : Head of the R&D Department at Aragon Hydrogen Foundation “Air Carbon Recycling for Aviation Fuel Technology”

HPF7 : Oak Ridge National Laboratory “Hybrid electro- and thermo-catalytic upgrading of CO, to fuels and C,, chemicals” (2021£F)

HPf8 : Lawrence Livermore National Laboratory “Rational Design Platform for Transition Metal Catalyzed Electrochemical Synthesis” (2019£F)

HP9 : Shunhan Jia..etc “Electrochemical Transformation of CO, to Value-Added Chemicals and Fuels” (2022£)
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Al - —ARBAEE ABE I hRIATAT. RRTEAFCO,EBHRUN-STIVERE LI ORF] (HHI58)

HF2 : BZIRNF - AT AR FUNKZFETCO,/H,OHEBRERATOMAFTRFE] (HFI54F)

HIFR3  BZIRNF -2 R7 AR SO, BRI EOEIR(CEIFTHERRAMT] (HF445F)

HFr4 « =R EE A RIRIF -z 5—1CO, ZIRREUTRIAERARIOBFEADEEA | (HFI55)

HIPRS @ EERIASIAIAR SOECZ AV CRAERAREIE TOTADMFRRF] (HFI5F)

HPR6 + KIRH AR SOECAIR—S a0l EE ] (F16RIEXEBEEERR V-1 /R—230 0217 M% IR - E&EHRBRDEI-F>2 70\ -7
Brl7) (HH5%)

HPR7 « KIRH ARSI =21 IR= 3 B R BEICHBIIB2SOECAIR— DA F AT — )it BRI DT (COW T (HBF174F)

HIFR8 : BRAEARZ . EERME ST, FEEAE . RIFRMHREEAE SRS E/KIRIET ZBEIRROBI NN Rzm L] (BHI6HF)

HP9 : Takaaki Tomai..etc “Hydrothermal Conditions Enhance Electrochemical CO, Reduction Reaction: A Sustainable Path to Efficient Carbon
Recycling” (2024%F)

HiPr10 : Imanol Quina..etc “Direct electrocatalytic CO, reduction in a pressurized tubular protonic membrane reactor” (2023£F)

HPr11 : E-TANDEM HP

HiFr12 : European Commission “Megawatt scale co-electrolysis as syngas generation for e-fuels synthesis” (20244) 41
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HFf1 : European Commission “Periodic Reporting for period 3 - Bac-To-Fuel (BACterial conversion of CO, and renewable H, into
bioFUELs) ” (20214F)

HiPf2 : YouTube “BACTOFUEL PROJECT: FINAL RESULTS” (2024%F)

HFr3 : European Commission “Periodic Reporting for period 2 - SUN2CHEM (Novel photo-assisted systems for direct Solar-driven redUctioN
of CO, to energy rich CHEMicals)” (2025%F)

HiPfr4 @ Rice University “Highly efficient solar water-splitting using 3D/2D hydrophobic perovskites with corrosion resistant barriers”

HARS : ZEEXRZENY -5—-AR0EM RIS ChITUEEFBOMTENRMORS ] (HFH74%F)

A6 : ST R F —  EEMR SRS NEDOLEMZT 05 542019~2020] (HF1245)

HPR7 @ EWLARZET A=A F ) F1-T R aEZFI U A TSR] (SF024F)

HF8 | ZEF IR S BEEIRC D3> (RO 1I M - AEEREUCFEREEEZCHFR) | (HH6%F)

HFT9 : ARPCheml AT AER IO MiBF] (HF044E)

HAT10 @ TRV — EENMESHBEEEMERY). ATXSKICED100mMZRIETY -5 — KRz EIE I DEEER(CKRIN] (HF134F)

HAT11 : ARPA-E “Photocatalytic Steam Methane Reforming for Hydrogen Production” (53%0 7 £ 8 Bi&:?)

HFAf12 : Yigao Yuan..etc “Earth-abundant photocatalyst for H, generation from NH; with light-emitting diode illumination”

HiP13 : European Commission “Periodic Reporting for period 1 - FreeHydroCells (Freestanding energy-to-Hydrogen fuel by water splitting
using Earth-abundant materials in a novel, eco-friendly, sustainable and scalable photoelectrochemical Cell system)” (2024%F)
P14 : Desislava Daskalova..etc “Combined Structural and Plasmonic Enhancement of Nanometer-Thin Film Photocatalysis for Solar-Driven

Wastewater Treatment” (2023%F)
HiFr15 : European Commission “Periodic Reporting for period 1 - SolIDAC (Full spectrum SOLar Direct Air Capture & conversion)” (20244)
HiFr16 : Nefertiti “Preliminary report on the photocatalyst candidates: Synthesis conditions and photocatalytic activity evaluation” (20234F)
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HiFr1 : European Commission “Periodic Reporting for period 1 — 4AirCRAFT (Air Carbon Recycling for Aviation Fuel Technology)” (2025%)

HiPf2 @ Air CRAFT “Air Carbon Recycling for Aviation Fuel Technology”

HPR3 ¢ HEBEM 7 AUEOKISEFZCOZ IRV F —YIEICERR -KEMBIREEIR I 2R ELH AN - IR U THARE-] (HF164F)

H P4 : Kohta Nomoto..etc “Highly selective formate formation via bicarbonate conversions” (20244)

HPR5 @ Johns Hopkins University “Integrating Chemical Catalysis and Biological Conversion of Carbon Intermediates for Deriving Value
Added Products from Carbon Dioxide” (20234)

HiPf6 : Montana State University “Development of a scalable, robust electrocatalytic technology for conversion of CO, to formate salt via
graded microstructures and development of a bioengineered C, pathway for subsequent upconversion to ethylene glycol” (2023£F)

HFF7 : Imanol Quina..etc “Direct electrocatalytic CO, reduction in a pressurized tubular protonic membrane reactor” (2023£F)

P8 : E-TANDEM HP (5540 7 & 8 AH&:R)
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HPAT9 : LanzaTech “Production of Bioproducts from Electrochemically-Generated C, intermediates” (2021%F)

H 710 : Dioxide Materials HP (5% 7 £ 8 BH#:?)

HiAT11 : NREL “Integration of CO, Electrolysis with MicrobialSyngas Upgrading to Rewire the Carbon Economy” (2023%F)

HAT12 : BZIRNF S AT AR S CO, B itz AL VCO,BIRIbiRs1E% ] (HH155)

P13 —AREAEE AN B PR, BRR L EAFICO,EBHRIN - TIEAREL L OREF] (BF155)

HiFfr14 : Lawrence Livermore National Laboratory “Rational Design Platform for Transition Metal Catalyzed Electrochemical Synthesis”

(2019%F)

HPr15 @ ALK ZE . EERAMHASIHAFAN. FEHEAE. RIERMREEE SREE/KRIRE T B bRROE DN EZA L] (HFI65F)

HFf16 : Takaaki Tomai..etc “Hydrothermal Conditions Enhance Electrochemical CO, Reduction Reaction: A Sustainable Path to Efficient
Carbon Recycling” (20244F)

HPr17 @ —figBA %AE‘}EEI?\JIIZ\f—&%ﬁt)’S'—FC02 ZFERE VIR SRR ORFEAOEWEA | (5F155F)

HIPT18 : FE SRR SR SOECZ AWERIAE AR RIS TOCADRFTHFE ] (HH155)

HPT19 | EZIRIF - AT LAXA S UNKFTCO,/H, OB MOATRF] (HFI5%F)

HF20 : BZIRNF AT AR RO, &R b DOEIRICEFTHEBRRE M (HF145F)

HiPf21 : European Commission “Selective Electrochemical Reduction of CO, to High Value Chemicals” (2024%F)

P.45
Pl BRAZIEBRICFETOCRZERETZEFNCO, AEEFLIATLORMF] (BFI55F)
HAT2 « HERBET 7IVAUEOKISEIICOZ IR F—YE(ICERiR - R RMERZEIR I 2R EEH A EUN - FIFRRME L THAREF-1 (SHF1645)
HP3 : Kohta Nomoto..etc “Highly selective formate formation via bicarbonate conversions” (20244F)
HiPf4 : European Commission “Megawatt scale co-electrolysis as syngas generation for e-fuels synthesis” (2024£F)
HFr5 : European Commission “Periodic Reporting for period 3 - KEROGREEN (Production of Sustainable aircraft grade Kerosene from
water and air powered by Renewable Electricity, through the splitting of CO,, syngas formation and Fischer-Tropsch synthesis)”
(20244F)
HiF6 : Imanol Quina..etc “Direct electrocatalytic CO, reduction in a pressurized tubular protonic membrane reactor” (2023%F)
HPf7 : E-TANDEM HP  (55%0 7 & 8 BH&:R)
HFR8 | BZIRINF - AT AR FTUMNKZFETCO,/H,OH B DT (HFI54F)
HAT9 : EZIRNF - AT AR SO, BERIEOFEIRICal e EMFT] (HF45F)
HFT10 : —AREAEE ANE PR, BRR L EAF[CO,BHRIN-TIEAREL L ORF] (BF155)
HAT11 : B2 IRNF S AT AR EFE CO, Bff itz AL VCO,BIRIbiRs1E% ] (HH155)
HP12 : Montana State University “Development of a scalable, robust electrocatalytic technology for conversion of CO, to formate salt
via graded microstructures and development of a bioengineered C1 pathway for subsequent upconversion to ethylene glycol”
(2023%F)

47



B

P.45

HiFr13 :(%ﬁgfgibjt?ﬁiﬁﬁﬂﬁﬁ\ —RREARE AN - IO 71 THEAET 517 E> REARZ WA N IHET AR DCO, NS DEEY) B RISHFAE T
S 7 £ 8 AR

HPf14 : LanzaTech “Production of Bioproducts from Electrochemically-Generated C, intermediates” (2021%F)

HFT15 : Dioxide Materials HP

HiAT16 : NREL “Integration of CO, Electrolysis with MicrobialSyngas Upgrading to Rewire the Carbon Economy” (2023%F)

HPF17 : OCOchem “Low Carbon Intensity Formic Acid Chemical Synthesis from Direct Air Captured CO, Utilizing Chemical Plant Waste
Heat (ChemFADAC)” (2024%F)
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eCOCO2: Direct electrocatalytic conversion of CO, into chemical energy carriers in a co-ionic membrane reactor
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European Commission “International cooperation for selective conversion of CO, into methanol under solar light” (2024£F)

: ARPA-E “Syzygy Plasmonics : Photocatalytic Steam Methane Reforming for Hydrogen Production” (20194F)
HEXTECHMEREEGHAE T/KRRIE, BBENYTRECHRTEIEERN] (HF45F)
Science “Earth-abundant photocatalyst for H, generation from NH, with light-emitting diode illumination” (2022£F)

European Commission “Novel photo-assisted systems for direct solar-driven reduction of CO, to energy rich Chemicals” (20254F)

: U.S. Department of Energy “Highly efficient solar water-splitting using 3D/2D hydrophobic perovskites with corrosion resistant barrier”] (2023£F)

: European Commission “Hybrid systems with microorganisms for improved light harvesting and CO, reduction” (20224F)

: European Commission “Selective Electrochemical Reduction of CO, to High Value Chemicals” (20244F)

: A=JUyZEIARFTAR “Hybrid electro- and thermo-catalytic upgrading of CO, to fuels and C,, chemicals” (2021£F)

: D3V RTEDZXKE “Integrating Chemical Catalysis and Biological Conversion of Carbon Intermediates for Deriving Value Added Products from
Carbon Dioxide” (2023£F)

: European Commission “Direct electrocatalytic conversion of CO, into chemical energy carriers in a co-ionic membrane reactor” (2024£F)
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Embedding biocatalysts in a redox polymer enhances the performance of dye-sensitized photocathodes in
bias-free photoelectrochemical water splitting
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