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Development of electrocatalysts for fuel cells and metal-air batteries
based on metal azaphthalocyanine derivatives

metal-air batteries
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—7. BB P EBREREME. L7 XY )V EREICEAT
BEVSRBEN DD, H2(CHBE M PEREI ZREMDER
ANZRT . BEm0 FRMEIER (PEFC) TR B/E(CH L
TKFREBIELU. EBCBVWTHBRERITI D EICRUHSE
ZATD. BRBICHTDKEDEILRINIFIRPDTEITT B,
PEFCOMEEREG T DMNLRYIERDDIFEBICHITS
BRI (Oxygen Reduction Reaction, ORR) T#%.
ORRZZNENIED DI BT /K FZE L REEDN—
YT SvICIBRUIcBERER (P/C) MEN —MRIICAVS
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RYDLTIVZZOLREDEBZRV. IERTIFZER PO
RZEBILRITIT D EICKIRBEZIT D EBMTIFZEIHD
BRZEEAT 2D BHEBEDEFEALZEBITR THRIEY
BTENTRETH . CDTEN BV IR F—EBEEERLT
W2, EMICHN TR EIPOERZRTI DORRICKOTH
BTV, RERIFBEEDDKNSBRFEER (Oxygen
Evolution Reaction, OER) [CKWBERZFHET 2. CNODK
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BRI DENEE TH D, ZDIHREBIFICIFPEFCEEHR
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EA—IRU(THEFUI/CEIRR ENERSINT LS,

LA LIAS. INoB8EkU 7 XY )L (Platinum Group
Metal, PGMW) [FEBEENBRSNZIcHICERHIMN G D L E
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EEREZENS. ZOFEIANIFLZ ENOTVD, ZDIcH,
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NTORERFMAICEAUNATOTRR—TH—RV7
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MY TEPHENTNDY c AT TlE FeNMBEZ D FHITRD
#®o7oy0Y 7 ZV (FePo) FEUHD—ETHDH 7P T7yOY
77 = (FeAzPc) ZRER(CH F1BEs Uz, Azapthalocyanine
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ERFEICDWVWTIBN T 2o
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ARG DS DNEEAETHoIc. UDUIEHS L 7P AT )L
PREFEDA—RT7 O FHED MR- T R E ISR E TV DA
FEAETHT,
SESFRIMAE RNEEZR AL /= BILZEEA L. UV
KEBHICKWEEBTIOVFZ ZVED S /fFEEKT DIHME
TOCADREEETHOTER) B I7IOV 7 Z VI EE N
PIHEENS VBRI T DIt  /FI T T DT ETHEEL
ZIHU. AT =TI —RBEDBEREEVTIGET 2T &N
BFENTV2D 7. Uh L. B0V 7 Z VB FTFEMEN S
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BHUERBBEDICELRIE 27V yRR—ZA NG ETRES
NTW e EESH R U /S ebERIEEL TRV UV
KB CRINSBIF ARG BFERFECTRMEBREDERR
BRAFEDSTEB IOV T ZVF /T EESNDEWEGF
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RFVR(DMSO) BEDBIEBHEBIRICBEES 6. T T 857
POV 7 Z U EERBIRICBEIE . KRR TFRBEE
BCEHNTENR BHIICRRE RS UG LB RED
A P fiE—RBRB DB FDPIERI AR A—XITFEDTEN
5. I EHBAEDE LA EFCEDDTEF RN EER T
ZIT BENBLUEEBH—RY T/ Fa—T (MWCNT)
HBDZVWERERNFH—RY TSI (CB)D—FETHZTvFT
VISwI(KB) IC# 7790V 7 ZEDMSOR CIRE S
BB EICRY BEDARZES TRz (K3) 7, BB LA ELE
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BEN2TENE<L Z3VOICESYN IR MREICRERS X
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THE CHEMICAL TIMES
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TOHFEFIOLRCKY . &EHEBRORRMENEIR O AL
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