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Fig.1 a, Cross-section of dealloyed Aus2wAgsss (atom%) thin film. b, Plan view ofdealloyed Auze%Ag7av (atom%). The porosity is open,

and the ligament spacings shown inbare of the order of 10 nm; spacings as small as 5 nm have been observed. Measurements of the surface

area of nanoporous gold are of the order of order 2 m?g™". ¢, Current-potential behaviour for varying Ag-Au alloy compositions (atom% Au)

dealloyed in 0.1 M HCIOs+ 0.1 M Ag" (reference electrode 0.1 M Ag*/Ag). d, Simulated current-potential behaviour of Ag-Au alloys. e,

Comparison of experimental (line) and simulated (triangles) critical potentials.
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Fig 2 a, Schematic illustration of alloying—etching engineering used to fabricate the NP-NizAl/Ni heterojunction. b, Principle of liquid metal

dealloying (LMD). ¢, Schematic of the vapor phase dealloying system and the preparation of np-Co@CoO/RuOz. An enlarged view of the inner

nanopore shows the interfacial atomic configuration of np-Co@CoO/RuOs.
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Fig.3 a, Top-view and, b, cross-sectional SEM images of as-dealloyed MP Pt;Al/Pt ribbons. Inset: Distributions of small and large pore

sizes. ¢, HAADF-STEM image of MP Pt3Al/Pt intermetallic compound. d, Magnified atomic-resolution HAADF-STEM image of Pt:Al with

super lattice feature. e, Atomically structural model with a (110) surface based on (d) for computational simulation. f, XRD patterns of MP

Pt;Al fabricated by chemical dealloying (A) and B) the simulated structure model of e (B).
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Fig.4 a, Schematic diagram to illustrate fabrication procedure of lamellar nanoporous (NP) FeCo/CeO>-.N; composite electrode. b,

Comparison of current densities at the overpotential of 360 mV for self-supported NP FeCo/CeO2.xNx, FeCo/Ce-O, FeCo, CeO2.Nx,

RuO2/NF and RuO2/GC electrodes. ¢, Tafel plots comparing the Tafel slopes of different catalysts according to the OER polarization curves
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Fig.5 a, Schematic illustration of the fabrication procedure for np-Ni/NiO heterostructure catalysts and the hydrogen evolution reaction

under alkaline conditions. b, iR-corrected HER polarization curves. ¢, Tafel plots. d, EIS spectra collected at an overpotential of 200 mV.
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Fig.6 a, High-resolution HAADF image of a surface region of NPG-Pd—Pt. b, High-resolution HAADF image of a surface region of NPG—

Pd—Pti0000 and ¢, NPG—Pd—Pt30000.
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AL B R ERAE T B K . Shi 25 NS H T —Fl B L8 HI9N
KZIEmEa4 (HEA) Bk, ZHKEHERT
NiFeCoCuTi A & EARPIKRE IR 2 L Ni H 42
A R SV b v v R AR T S O R o SR R
COHD AN [FIR BT S, s /K g 29 R 3t A ) 4
CeHD IR BRANGS & o 38 1 (5 19 & S/ B & 4 SR
TR T IXFh E S GK 2 AL HEA HLRR ) 4 o HiTOK
A& G iER FITAER4E Niv Few Co. Cu. Ti fl Al 4
JEHIRR, B 5 B s A G 22 R A &, FERR
TRY1 KOH W AT & 03 . gk 2 AL
NiFeCoCuTi HEA HL 8} K 3 111 1) NiFeCoCuTi A 42
(23 Pty REGE I /K A 2 AR 0 A R T 1)
BRIZE A, AT SEBL R 241 HER.

YK Z AL G S B SRR I A R TR Y
JEEDI H PR S5 £ F A BT LR o X A RLEE A
TREUZTLRSREEET, PO L =4 HER
PR Z LTRSS, BN REIEARITE 7 ) = A
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4.1 OER

K it S SL R PR AT 28U S . (OER) #0 f 4 HLF %
Mo e, HERMR B 718 PRI K gt AR R 3%
e R, Wk T B e K75 i ) OER AR AT
(57-600Zeng 55 N AIE T & (AL S0 iR, Jdad fif e
H TR A 7= & A 2 & et R K T7
2, W T RRR 2 AL a2/ R EAN R & R,

FF I OBR . 461iZ% H A Fh & 39 14 52 5 HE A 140
KZFLEE FeCo &4 CeOrNy Hik. (B 4a)
FeCo & 4 ff OER i 2w & 4 £ & H MK ik
CoFeOOH, CeO,Nx #H7E OER 54 MIFEE N IRELR
FFFERE . CeOrxNx 15 T CoFeOOH HLT-45#, fiifs
CoFeOOH *1*OH. *O FI*OOH &) & F A5 43 Wk
ByBE, TR NTEMEAL A CoFeOOH/CeOa Ny Ftifi B AT
R FIAE OER JE M. Rk IR T FE 1
CoFeOOH/CeOr Ny FLifil, =4 WL £ FLEA KA T
BT B BRI A . L, 9Kk 2 L0
FeCo/CeOy Ny & & HLI) ] Tafel /%Y 433 mV dec !,
R 300 mV i AR AT 5K 1.2 A cm 2 /] OER HL
MEE (B 4b, ¢). 4, FeCo/CeOrxNy AL 1.9
Acm 2 [ LIRS B R BERRE TAE 1000 /N, B
SRR ERE . X LR R AL SRR R S
LA B SR B A T RS A K R & Tk, ks
WHAEAT (2020 ) FFR T —Fp B XE 8 85 -FH E AL
gk R EEHESE = EXGESL N KL L& (NP
Au/CoMoN,) [ SCHE SRR A HMl . I b FL R
#£ 1 MKOH H &L ALY OER figfbPERE, HA 166
mV RS AT 46 mV dec™! ) Tafel £, H
7 370 mV (13 AL N REIAE] 1156 mA om 2 [ =
W, SomHHAEA OER AT E KE J1. R
RERELRBHIT R T —MEXHEZ L alE &0
YE R I Re AL TR, MR AG TR 200 T e B T v i
WA, FERRE: AT R AR S I A i (62
A AT ) % () np-HEA {4k 77 2L A R 1) 57 o 45 45440
A5 Mn [I7C R MEIX (SA) FRMmEX (un-SA).
XRD 74T, IEFEIEVE IS 1) np-HEA #% 7 0REE T
R E SARUWE OS5 (FCC) A5, {H & T )
PEBS GG FARM - R, np-HEA Bf
BRI R (45.35 m?/g) AIFHFL4E N 4.76 nm
% R 2 fUE s, XA BTt m L 2k ge . @
iR AL SR B B0E np-HEA 1E 5 OER fEALF], 7E 10 mA
cm 2 [ LIS B R I ALK 243 mV, BEHER AR Ny
37mV dec™!, JEHLHIL 1 OER 1 RERN K 4T AR E 1
4.2 HER

BE X A A AR TR R H s K, PRI T Hy
BRFEF IR AR & B AT SR B (HERD AT 2
BN FL R . (O30S 5 (1 5 & @ AL I A (PO K&
HAE 8RS, (2T A s A s Jaas sk, R T
EAE RS S A= R IR - B, B A1
RRYPUKEE MR ST & B AR, 1S AR R
T P A PR AL S 1 1T 52 21 DG T @I 0 2 AH Cu B4
ST G S0, AT DL 2 XU 44
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Cu-Sn based mother alloys Cu,Sn.-type intermetallic compounds B 5
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. (b) EEH 40mM FEEREL R AR R, NP-

(Cuo.25Nio25Fe025C00.25) 6Sns _EHIZELE NOsRR. (¢) £-0.30 V BIFHEXS S EIREE T, NP- (Cuo2sNio2sFeo2sCoo2s) 6Sns 7E A EFH
B 5 R E T B NOsRR.

Fig.7 a, Schematic illustration for the preparation of nanoporous CusSns-type intermetallic compounds. b, Continuous NO3;RR on np-

(Cuo.25Nio.25Fe0.25C00.25)sSns in the electrolyte with 40 mm nitrate. ¢, NO3RR on np-(Cuo.25Nio.2sFeo.25C00.25)sSns with different nitrate

concentrations at —0.30 V vs RHE.

KZAL Cu &M, IENRIT —FBA =4 0UES:
NP ZER AR A, 8IS — B A 00 w6 )
4k &9 Al;,CuNi @ CuaNi 5o 8 4 & Ak &4 71 3
FEXUUE NP Cu B3 b, XFpEE A UEE T i Al
fif IR A, AR T mRMEAA, RAMAT
AlL;CwsNi@CusNi A%/ FEYNK A 1) w5 FLRE AL 76 7 1001 5
PR Ak £ fLA (Si-NP Cu) M EE, Bi-NP
Cw/ALCusNi@CusNi 44 71 7E 5P 7 e Rt BRI
(RS ah B AT RIS JE R R, DS i A F R
FE. FHMRKEFEIRE T X T—Mop B m 36 52 68 f ik
-4 @Ak &%) CosMo, & RTEGK 2 FLAH (Cu)
HELE, FT RS B K A (HER) AT

(OER) [ I o IXFHEEACTAITERIME 61 T I T bk
R, AEBERMESRR TS BT Bt
i B A AR N HESL  Cu-Co-Mo-Al &
SRR % T 90K 2 L CosMo/Cu FiLMK . IXFhEIA
A0S SEEL CosMo YN KU TE A B 28 11 H R 45 B Fi4E
o A1 BT R I S PR B 4 SR R IX P AR LA A
Ik 2 FLEE R, ELHEZ 300 4K RGBIERIZ) 25 94X

K/ FLs CosMo GKFIRE (29 10 942K ) B R /E 4 B
e b, X R GE MR EE TR RN T PR A

CosMo/Cu FEARFE 1 M KOH 1 8Lt MR AR (i 4t
FEAVEIEFE R B (41 40 mV dec™), fEid AN 96
mV B ATS2H-400 mA em 2 IHIREE, LTk
Pt/C AT @ A AL EE, CosMo/Cu HLIR K T 2
% Mo #4411 CosO4 44K J, & B HH 4t 57 1) OER ¥& 14,

fE 350 mV I AL N HLUE B FE IS B ~164 mA cm2.

CosMo/Cu Hi#%E HER A1 OER H¥E I BT HIka €
P, KIS AW 52 28 B M RE R PR B4 AR AL
JE AL R 20K 22 FLGE R AT CosMo 9K SR 14 B [ 4 T
fER A ILETE T R A R A 2% 2 T T B &
ERB . ZWIURTT R T OREUSEK H A i SR AE Bt
S EMEATIIRAE T H R B, BT HESh T AR YR
BRMIKR & W5, BEFLE R T — b 5 i 3L R
ZB SRR & B SCHEREZRPIK Z L CosTi/Co
HAR. PUESE, @ AIUEAL Co. Ti FI Al &JE i
%I fh CosowTixAlz (x =0, 8,30 JR& T%) & 4R IKAA,

RGBS &4 6 M KOH A3k 5 1 15

EETE: EXARRSEESEN (JHS No. 52271217, 52201217, 52130101)
TEHBE N WP, &, 1981 44, Mt SRR E TSR, Sk K& 130022, Hif: 15044166548, E-mail :
Iphan@jlu.edu.cn W, 2o, 1994 4, 18+, FHMRKEMRRIES TSR, i KF 130022, Hif: 18186892080, E-

mail : shihang@jlu.edu.cn
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ALTi 2, MWMERERGKZ I Co B, HIEHEE
RO CosTi 44Kk . 7£ 1 M KOH 1, CosTi/Co
FEL I T L ARG P AR a6y 3o P AT RIAR 26 2 AR (173 v A7 R
AFSEIL 0.1 A em 2 (R B . 5l PyC 4L
b, CosTi/Co HIMRFEARIT AL T (0.2 V) SEILT ¥
IR (41331 Aem™2), HEABEIRHIEIERE
# () 32mVdec ). ZHEATIRRIL ) 2255 9 1) L2
FE, R B AT 4 AL A R B . BRI AL FAE
o4 1 B A RHE SR AT ZUR . (HER) H B A B2 H
77, BHPURALTIG B R R AR5 16 M A 2 00 Bk
%o Qiao FF NFEH T —FpaIHr SkhE: 41 Sa frmidid
122 B 44k NisoMngo 57 JRAAR ) 25 = 4ERUELL K 2
LB (np-Ni, #i/fLE~8 nm), BfJEAEMREHZS
PEE (900 Pa) Hifs T H IRIEEAAL, JRALTE iy o)k
NiO £ (=3nm), M np-Ni/NiO FJH&EH) . U0E R
B TE ) NiO LR JZ WA TR T 9K B B A ]
B, AT AT E S SRR A - AL BRI B,

AL JE ) np-Ni/NiO-6d 7£ 1 M KOH 1 F B i # Pr/C
gt (B Sb): RAEHEAY 11 mV, 3 AL n100=77
mV. n300=128 mV, EIE/RRIE (B 5¢) K% 35.5mV
dec™!, HZ 1000 RAEFFEL 48 h 1E IS 1E M 2k
A2 B 5d R T R BH ) Rer i 3 PR, R B =
JR TR ROIE T BT #2172, &5 Tafel #H2 MFEIK
FL[F)E S AU B R RN T HER 307125 . 1% 773 0]
iR E NiAL ZZE 8 LK Z AL Cu/Cu0 R, HE

TR E R RO IR S A AR PR A T T R A

4.3 ORR

JR A R it (PEMFCs) A REME. &
AT FEME AR B B HE I SR o, A B ) R
MR TT R AT, FURJR N (ORR) fE PEMFC
FARR I3 7052218, DL R AL 58 ORR FLEAL R i A 1
%, JEEHAS T PEMFC [ AR R R AR Mk Ak 5 A
(71731t FAEALFIME A ORR ik BRI 42 @ FL AL, Pt

LKA FIFE &+ 5E T2 B .

P ATE M T B R R mE AR T . 5 S
Gatt @R E BT S B S B A
PEATD & — AN RER IR, RO KRR T B S 8UZ 0 ot
KIS, WIM4E% PEMFC ()% iy . U471 R 43
TREFME T —FREAE K Z L7, A
TWYHIKIEFE Pt-Pd 522 E 55 /E Au [ (NPG-Pd-PY)
(B 6a). 1XFhzktt a4 it K AL PTAR (Cu-UPD) 47
ST FE S %, RIKTEGPK Z A4 (NPG) B I
DUBLELE Pd Al Pto VOV i K 8] ) PG BF, HF 783
KIL NPG-Pd-Pt IR ZEHEA T T MHILE Pt-Pd &
SRR CEF PtIIRTDD 3135 HARE R Pt-

Pd-Au A 4 1) AE o il i 3 5507 5 L B (STEMD
EUGFIAE BTG 2 1 EDS J6 2% LS B A FREAT 2047
Wi SR E 10,000 KHEALEIN G, 7R EENE
T PLHIRUZ 5445 7E 30,000 KT G, #E— BN
B0 Pt-Pd-Au &4 R (B 6b, ). XFHRHHEA
PER THEALTTIE) ORR JEPERIRR 2 1k o 55—k SR B i 5
W, Pt-Pd-Au & &R 7E ORR A2 A FRAIK T AR B
1) OH i [EA T2 ik 1) B B e84k,  AIfi$ = T ORR
TS 23 30,000 REALEHN 5, NPG-Pd-Pt /]
ORR JF BN 1.471 A mg™! Pt, L& Kw L PY/C
AT 15 £ . 7EE—2P 1 70,000 RIEH f5, T
REEAAE, BoRHBIF IR E . Wang EAFR T —
PR MEEHE A SR A ST, BT REKRS
L& (NPG) RIS . BTk & &0,
A UASEILEA {111} {100} & 1 # N R T Z5 4 . 1% 141
AR 94K 2 FL A AL 77 B fie Ak P e 5 R T 45 44 25 1)
FEOR. @ ISR MR, 7L R . 4
U, PtsNi J\THRGRRL T B T3 {111 4T 0 408 5 I
B (ORR) JHMEEL EA {100} 4 £ PtNi 99K a7 5 44
EHUE . BT AR T RS (SEM). ES BT R
Bi (TEMD. X $ZJHFREN (XPS) S8 AN NPG
FE S O ROU 25 A RO BT T RAE . U85 REOR,
Py-NPG & & {111} #41fl, 1M Na;CA-NPG & % {100} &
A G B/ AL 5o AL FIFE AL R )R . (ORR)
R I A A A R, HEA E AR
PR, REL T E@EL I FRREFEEAS. &
I TR LA AE PR . NasCA-NPG R T 45 T Fa
%€, H ORR VEVEERE—E/ 70,000 RIEIF & LRIFTR
5, S AR S R At o X IR 7T R IR R T — il
o 2R T 9 T ) P A S VR 4% = 4E NPG R T 45
IR, A =4E98K 2 FLAR AR f fie AL P e
RETHBRE. B RmEN TE, NPG #ILFIE
MOR FI ORR H @ It 5 BRI VERE, A RETEAH AL 2
I ERLAK 2 R v R A R O R Bt T B E B
JilAl.
4.4 HMbENRN

YK 2 L4 8 M = e s LR T AR,
TEZ TNy T8I TR B Hp R B HS 78R 1) FEL A A
RE. PR ZALEE PRt T s B LR T AR, X R
Z AR T i 1 rTVE N AL S S 5 /OB, AT
TERE T AN I TEYE . bR T AR e S 4
TR G E M ALR, B0 T R A5 T A
MR, (R T R BLEEAT .

Ak Z FLEJBE CORR R FAITERE. 51
i, Gl EAR R R i S 9K 2 fL 4 (NPG) 7E CO;,
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7£ NOsRR ', 4Kk 2 fL& 8 th R B 8 35 it e R K, AulIgIAAL T Cu FIHT450), #H T Ho 1Y
B4, 3T CueSns B =il A & HIGK Z AL RN E 7a) A RAE RS S, IS TSRS .
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INEFIRREYE. (B Tb, o) UONZATRLE AR L BT 45 HIHARES, MIMTAECE 2 1) H*, #E—D8m 7 AL
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8 (a) BERMAFREME (b) BIRFFEML, ZBEMRA 0.1 MLICIO+~DMSO A B#ER, NPG AR, ERIRE

EH 500 mAg' B9 M THITMR. 7 0.1 M LiCl04-DMSO ;A& , NPG BAAR7EH B 03¢ B 45 SR B3R Bh L 1 .
(o) FERAEETKAMA Li-O-BH7E 70 mAg™ GREXREVA—H) THMB-FTEMLZ. (O MEERMNE

F1 (d) SERS i,

(¢) FTIR it

B EHRASNEE (FTIRD,
Fig.8 a, Charge/discharge curves and b, cycling profile for a Li-Oz cell with a 0.1 M LiClO4-DMSO electrolyte and a NPG cathode, at a

current density of 500 mAg™! (based on the mass of Au). Vibrational spectra of a NPG cathode at the end of discharge and charge in 0.1 M
LiCl04-DMSO. ¢, FTIR and d, SERS spectra. e, Discharge-charge curve of a Li-O2 cell employing a composite carbon cathode at 70 mAg™!
(normalized to the mass of carbon). f, FTIR at the end of discharge.
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5.1 $EEFrM

gk 2 L& R e B 1 H I R I B R AR LA
HAE A ARMRIE 770 BT & L3R AR A R )
S, GKZILEJE AenE B R S B T 1A A

FRARARLAR o SIS T 25 4 W] A RO 2 i 4 8 12 78
TR RE A AR BB K R, AT 42 g P T B PR A A

EVERVE % dr . Peng S5 N#RIE 7 —MranliitE, &
RERIAEKE -SSR (Li-0y) Hijth, HAZ OB T1E
7 ZH R (DMSO) HLE YK 2 fL4 (NPG)
FH AR o (BSVER 4A PR v THT I P — A 2 ZE B AR 2 78 Pl I A2

(L0 73 Wish 122818, FEREEEE. 8%
fiK. AEIEUR.
5.1.1 ixE RS FEM

WIS R I Z — /& NPG B K2 i3t T
LiOa W5 M. BN 112 . 5% G015k (Super P) BIARAH L -
NPG HitR F ¥ Li,O2 BAAE 4V LA RIAT S8 R (4) 50%
fE 3.3V LAUNAM#D, TRk Ak B R B A S R R A
16 4V DL R E L 4.5V NPG HUARTE B SR TH AN
WA (1 pAem™>) ZWHEMK (0.1 pAem™) [ 10 £
IO, VIRe/E AR R R el (B 8a-d).
XRTE NPG | LiuOSA A AES) /7 2% L ik FL AR B
ZI—MNEELH (~10 f%5). DEMS #dE Z7R5: NPG L O
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B 9 (a) PHKRZFL Cu/ALCu RREMBRR T SEM B REXM A EDS TEZSHE. (b) CwWALCY RRGFRERXE

BB HFHEFRIE (HRTEMD Eff. (¢, d B (b) F Cw/ALCu FEHXIFEE XS REEEHTH (FFT) Eif.

(e) EB

SBREENELEMEELIENEE AlCuis 5 & HIEF R KIE/E1EFREM BIRFIGKIEA XRD Blig. (D 7 Zn (OTD) »-H,0-
DGDE HEf#&F, EF NP CwALCu BARFIEREERI A FRE M B ER B Mk, MiXIBETEEA 25 2-30°C. EREE: 0.5

mA-cm 2,

Fig.9 a, Representative SEM image of NP Cu/ALCu heterostructure electrode and its corresponding EDS elemental mappings of Cu and

Al elements. b, Representative HRTEM image of NP Cu/AL:Cu heterostructure at Cu/Al:Cu interfacial region. ¢, d) FFT patterns of the

selected areas at Cu/Al2Cu interfacial region in (b). e, XRD patterns of NP Cu/Al2Cu and NP Cu, respectively. f, Voltage-time profiles of

symmetric cells based on NP Cu/Al:Cu electrode and bulk Zn, respectively, in Zn(OTf)2-H20-DGDE electrolyte under various temperatures

ranging from 25 to =30 °C. Current density: 0.5 mA cm ™.
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oA X RSBV B OCEBIE .« {H2 NPG f71E
JREK, BASSEGR S, NEE LR fEERE,
WHRAEH NPG R R RE (i@t &2 B ik
JHR PRI B B b, [ B A e RS AR 10 7L, 4% 2 3 1) S P A
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51.2 ¢ BEEE TR
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Z AL o XTI R B A XCE ST AL : St m bt
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VPD 2% GEEE. WHED Fafrikisit (R A
R, WHFLAR s H] . B2 FLEEMH gL
HEFERIARFIZRK (370%), /DML . [EI I fE 5 R
JRRIRRE, T st AR PE A FR e . VPD & —Ff
WA S ORPIK 2 SRS BOR, R T 1L 507
XA R (T PR o B Zn A1, 22 B9k 5 48 (o Cd.
Mg. Li. Sr%5) m{ENMICER, Nl REZHKE
LM RHEHE AT, Li 58 Nt 7 —F0 3D gk 2
FLEM (Ni/Fe;0.@Mn0,), Ji&JZ I EHHES 4R K
ERESIE RERIRAE, H EAE FesOq KRR, 412
MnO, X R K BIURE AT 354 3% o X Fh 45 1) R W 0 3
A HE Y BT, AR AR K T B R AL
MnO,/Fe;04 - 3Lkg SRR 3E T 8798, PR 7 Ftii
BHBT; Ni 9K BE 5 S AR -SE I R TE 4t Bz, k4
FE SRR BI N B R RE . BTHZ A L I 9k £ £L
3D R SR et R E M E T, MR T ISR
FALY SR AL ORI, Ay e e P | v 2 P Al
PRt 7 oBrvE .
5.2. $¥ETHEM

PR Z AL SRS B T Bl (AR-ZMBs)
R T ECEZEMEN, BERAT R
SE M o B8OUE I b 2 J TR AL 2 A 3, B AT AT %
TR ZYERGELE K 2 FLAS A IR B R F A B, X
PR MIAIRHE T & WIS AL A, @A S
RIMEE— S0 T B TTRRAIRI AT . B, 9N
KZ LA G N T A K LR AR, I 35
FEAR T H R E . X P MR T 4 E S
LIRS B R BRI R, AT D 1 F e B A LA
5.2.1 BRETSHEI

fESEIR Y, K ZALEEHARAE 1C (0.5 mA cm™)
f R 25 B2 R R IR Y 19 mV IR R, AR T4%
GHReBOK L fLEE (36 mV) FEAE: (47mV) H
Weo BIEZESE SR ZE (4150 mA ecm™) T, 44
KZ L AR I AL RE AR FFAE 69 mV, RILHH
AR HIK, PRSI ERNESENRE
(ZnCuy B 450 EE NPT B S| 7%
BAEA . XFEE&EAMUG FERNBH ST, iEd
J% ZnyCuy/Zn JFHEIBAEE T E IR B . SRR, 4K
Z 4L ZnCuy/Zn HARAEEE PRI (1) A%l AL LT R
T A4 B e (17.6 mVO R AREE R (41.5
mV). XFE A% B A RS IE & SR T3 S
DU, A6 383 7 B A S BT B, AN 2 35 5 iy 1 Fitt
PG IR R e P AN 22 4 o bk, 9K 2 FLEE AR
F @ MFLBRE A S LR TR, G598 T RS F ik
Z A R B AL . X PP EE BT AR S TR T
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Applications of Nanoporous Metals in Energy and Energy Storage

Wang Ying !, Zhou Zhilan!, Han Gaofeng', Lang Xingyou!, Jiang Qing!, Han Liping', Shi Hang!
(1.Institute of Materials Science, Jilin University, Changchun 130022, China)
Abstract: Nanoporous metals, with their unique pore structure and excellent electrochemical properties, demonstrate significant application potential
in the fields of energy and energy storage. Their structural characteristics confer a large specific surface area and superior conductivity, while their
composition and structure are tunable. As a result, nano-porous metals play a crucial role in energy conversion applications. This paper reviews the
synthesis methods and structural regulation of nanoporous metals, with a focus on their applications in electrocatalytic reactions (such as oxygen
evolution reaction and hydrogen evolution reaction) and energy storage devices (such as lithium-ion batteries, potassium-ion batteries, and
supercapacitors). Research indicates that nanoporous metals not only enhance catalytic efficiency but also improve battery cycle stability and energy
density. However, issues such as the reproducibility of synthesis methods, long-term stability, cost, and technical challenges in practical applications
require further investigation. Future research will focus on optimizing the microstructure and surface properties of nanoporous metals to achieve
efficient and sustainable energy solutions.
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