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Table 1 Values of m and E for different dealloying systems

T 4 SN 7 m El (kJ-mol™) E= BTN
Fe-Ni/MglafA 3.44 120 [75]
Ti-Cu/Mgli ik 4.04~4.84 157 [72]
Nb-Ni/Mglz A 3.7~4.14 208 [76]

Ti-Nb-Ni, Ti-Mo-Ni. Ti-Ta-Ni/Mg/# {4k 3.44~3.61 301.8 [77
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Fig. 15 SEM image of Zr-based amorphous alloy matrix composite prepared via liquid metal dealloying reaction andlateral surface of fractured composites
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Fig. 16 SEM images of Mg-based amorphous alloy matrix composites prepared via liquid metal dealloying reaction, inset shows XRD images of the
samples andtrue stress-strain curves of the composites and corresponding matrix alloys

4 RESEEREERNMVTHIARE
41 BRBESEEREERMN

WadaZE APINE I T —MRERSEERE £
AN, HRBNELTFiR~. 8%, EAZESA- (B,
B2) MaEMmMERBAK, HRIFRAICLFIC2
(A, Bl. B2, ClfIC2&=/REMITE ) . EEU LT
ENFEREFHEUTEME: ASCLIHC2IIRNER, Bl

A- (B,, B,) Hilk& 4

BAC H ik

S

fetia)

C,-B st

ZflA-8,

5C1REA, B2N5C2RBA. HiBA- (Bl, B2) ies
BACLAKRARS, BUERIEEMEABEHNBIK, ok
BEHEBIESHNZIA-B2ES ., TEILERM F, 4
HEZIA-B2EEZACUART, EIB2N S AER
SEERAERN (F-E£MEE ) , B2EEREMARE
WHNC2AIKR, EZFLA-B2RFIH S EBAZ A E NN
MRENFIENG, BIFERNEZREFIRLEE ., H

EHELAN

E17 mERSERBEeEIEREE
Fig. 17 Schematic illustration of the two-step liquid metal dealloying process
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» [)
gaﬂ%ﬁ FOUNDRY

FEE—LRMESFERAFTESMNBRABIAER, FHiE
F—ERESTEMAIRAREN TSR B D
MFLENE, WEILSFR. D REAER2IEHIN
BFLoMEHE, AR EERER—FReER
R E .

(b) FfE=x
E18 BEBZRILIEMRIMNKESFLFe-Cr-MnARISEME %

Fig. 18 SEM images of nanoporous Fe-Cr-Mn with multi-level pore structure

4.3 SHEENRSEEBHEERM

OkulovE AP REERBIREEHESESH
exiB%EE, BTHEEERSEAEENZIAS
BWaE. WIELE (TaMoNbV ) xNis ([ EF 5D
) MEesSRESEBEHTHRE S, FIABEIKX
BAREMRIEMgE, I T7TEESEARRNZA
Talg.lMOZO.SNbZZ.QV:iONi7.5%%\_é$a H%}J%Rjé"]jﬂ

(69+9) nm, BT, MMIITHRRTESHEEERS
EREBAERMIEFINFSEEL . 1115
TiVNbMoTam @& & EMyBIRE I TIRGE RN, &I
aARSEERaEIREF, SE/EREERALER
MAYONKREENE. B8t, SEARSSEL,
BIRANKREENNZE (BLEEsLMxR) BESE
R (E20a) . EX, FCCHRNREEEELLHCPEE
® (ER20aFHEBE LIRS ) - MEEHREERMKX
A, FCCHHRZRESE, MHCPB/LFSBERERES
KR (E20a . b) . ERAEEHEREEMIIWNERET
HCPIEI & &I ER—LRIT ([E20c) . FJLLEE,
HCPIRIDARBE DL, MFCCHEEEMgAIRTS
2% (E200) . Hit, HCPIEYXIMgIa(REBLLFCCHE
FaltFRENE.

JooZE ANPHRZR TTIVNDMoTaS & S ERS 2B
REERMPBEREXIIERRMNMTIE, tB117E
ek ERNSRANKIA, HEBEZRIR
S E4 (PTCLab ) FME AR AR RIAE G,
mEBRENENRE (PF) STUNAIRE T
R SHETIIE . E218900 CTFRE S /K2 min
&, MEEHRRNEGGHIEBSDEGR, TLIER, &



F

13 =] Founore TEREA

5 pm

.

(a) ARy

Vol.73 No.3 2024

(b) JBe e X (c) FRE A BRI X IR

E20 7600 CHAS10 mimfE351589 Mg/HEA E& 18I0 FE-SEM Bli% (I E&MBAES Lo R~ BE REE O 7S BRNHMiAE
TSR EEIR )
Fig. 20 FE-SEM images of Mg/HEA composite obtained from the homogenized precursor dealloyed at 600 °C for 10 min

g3R

=
=
=

(a) Feifls

(b) FHo i

|

111
(c) (111) fecfn (101) beetkFl

E21 900 CTFIiEERL2 minfG, MEEHFRRNETER EBSD 4 [ (101) bectkE FaIE G EIRBCZEER PTClabi@Eid Kurdjumov-
SachsER[a12¢ Z i+ & HAYZE(RENE) ]
Fig. 21 EBSD analysis at the reaction front of 900 °C after 2 min precursor sample

RESREREMNRANENE, MEESHFCCHEXI, (A
El21b 1HE EMBGRELEER ) B ARINIBCCHE
S ERHCPH® . e S +FRIFCCRIFIBCCH™
MEEXEBENIAIRENER (E21c) , JLEE,
Kurdjumov-SachsEX[a% % ( K-S OR ) 545 8RES
3, AL, mBEES: WEEFREERNF,
=G EFPHIFCCRIIEEE N EERIIHCPEI AR/
HIBCCH ™ . #MAINFEHCPH) W IBIL BRIt
— LT NENRIBCCH) T, BIfFEFCC—HCP—BCC
HELREENEH . XHUKOTE TR RAEATT
ERVERLEZYEF HEA HIZE 1B B

6 BESEE
ANEBNETRESEHRAS (LMD) AR

B RAOZRNOFHERBEERISWARZ AR
NREREEGMHLENNE. AXNEEATRE
LIRS

(1) FETEZBUFARES, LMDEREE
BIEARNENR, MARARSEBYEETESE
BEAKENEGRER, BEMEBRRISDTRHENG
i, MFERTRITZMELZILEN, JHIEBUFER
BERHLUSEINSBMRSFLE

(2) RFBLMDHIERIZFHIRFLIREEE EESZ
measbnREE. REaEESHEFRREX.
EEENRSEER, MESTRATERS, KRS
ERNEHRIVILEERNES . RN, BRI
AR EMEEABRINMIEN.

(3) LMDET BT EBEESHHAIHEF,



2024 HE3HIET3E

SIANKE —_HEEARZ BNESRERRTIMNIES
2. BERSERREERMNAARARIRN, TH
BHIT Z2HRLMDHIEZRFLIRLEE . LMD SIBH1H!
EREEHEZSETNIEaNEBEESRENR

» [)
%E'Lﬁ_,é"‘%ﬁ FOUNDRY

MENZI BN EBEESHH . AW, TG
URPREFTHELSLESBS, AFIEmESHE
BRI INE RIS Z AR TR L R B H BRI
W, B, WFEBILMDHEEBINSIERRES

LMDHIEZ A SBE M HEFRRE
ETFLMDA IR A T HIEEZIEGHRIE

MEHEL T RIS R TR TSI BRN.

SEH:

[1] WKE, REFE SHERNEIETIZHEGRA ). $51E, 2005 (9) : 840-843,

[2] LIUX, LI'Y, ZHANG H, etal. Pore structure analysis of directionally solidified porous copper [J]. China Foundry, 2020, 17. 325-33L1.

[31 GUO W, CHENG L, GAO X, et al. Hierarchical porous Pt/ZrO, nanoframe work for efficient oxygen reduction reaction [J]. ACS
Catalysis, 2023, 13 (8) : 5397-5405.

[4] FRE, ZBEN, X5 SEIMPKSIPUHELFIRTRBREANBENLENE ). FEEEERESIR, 2011, 21 (8) : 1974-1979.

[5] PARKJY, DONG W J, JUNG SM, et al. Oxygen reduction reaction of vertically-aligned nanoporous Ag nanowires [J]. Applied Catalysis
B: Environmental, 2021, 298: 120586.

[6] SHIH, DAITY, WANW B, etal. Mo/Co N C Hybrid nanosheets oriented on hierarchical nanoporous Cu as versatile electrocatalysts for
dfficient water splitting [J]. Advanced Functional Materials, 2021, 31 (28) : 2102285.

[ B, @Bz, #iE, % Mg-Cu BERPNEGSUHEPRSIEERNNE ). HRASHHRIF 5T, 2015, 20 (4) :
603-608.

[8] SUN X, ZHENG D, PAN F, et al. 3D nanoporous Ni@ NiO/metallic glass sandwich electrodes without corrosion cracks for flexible
supercapacitor application [J]. Applied Surface Science, 2021, 545: 149043.

[91 NIAUZORAU S, SHARSTNIOUA, SAMPATH V K, etal. Electroless dealloying of thin-film nanocrystalline au-ag alloys: Mechanisms
of ligament nucleation and sources of its synthesis variability [J]. ACS Applied Materials & Interfaces, 2022, 14 (15) : 17927-17939.

[10] LI'Y, NGO-DINH BN, MARKMANN J, et al. Evolution of length scales and of chemical heterogeneity during primary and secondary
dealloying [J]. Acta Materialia, 2022, 222: 117424.

[11] HARRISON J D, WAGNER C J A M. The attack of solid alloys by liquid metals and salt melts [J]. Acta Metallurgica, 1959, 7 (11) :
722-735.

[12] WADAT, SETYAWAN AD, YUBUTAK, et al. Nano- to submicro-porous beta-Ti alloy prepared from dealloying in a metallic melt [J].
Scripta Mater, 2011, 65 (6) : 532-535.

[13] WADAT, YUBUTAK, INOUEA, etal. Dealloying by metallic melt [J]. Mater Lett, 2011, 65 (7) : 1076-1078.

[14] TSUDA M, WADA T, KATO H. Kinetics of formation and coarsening of nanoporous « -titanium dealloyed with Mg melt [J]. Journal of
Applied Physics, 2013, 114 (11) : 113503.

[15] TURCHANIN M, AGRAVAL P, ABDULOV AJ P M, et al. Thermodynamic assessment of the Cu-Ti-Zr system.l.Cu-Ti system [J].
Powder Metallurgy and Metal Ceramics, 2008, 47 (5) : 344-360.

[16] KATAYAMAH G, MOMONO T, DOE M, etal. Dissolution rate of stationary solid copper cylinder into molten Al-Cu and Mg-Cu alloys [J].
ISIJ international, 1994, 34 (2) : 171-176.

[17] &2, KE, ¥R, & FEBELEMB T T-CuUESEERRFIRE SR [J]. #51&, 2022, 71 (5) : 592-597.

[18] WITTSTOCK A, BIENER J, BAUMER MJPCCP. Nanoporous gold: a new material for catalytic and sensor applications [J]. Physical
Chemistry Chemical Physics, 2010, 12 (40) : 12919-12930.

[19] QIU HJ, KANG J, LIU P, et al. Fabrication of large-scale nanoporous nickel with a tunable pore size for energy storage [J]. Journal of
Power Sources, 2014, 247: 896-905.

[20] SKePoR, #RTTHE, EFE, & KRR ERARIMARIR D] #4112, 2000 (3) : 42-48.

[21] HEE, X, =2, & S SBYRRIEIERTA [ #8548, 2007, 21 (F05) : 380-383.

[22] MALYUKOV S, SAYENKO A, KIRICHENKO I J S. Laser sintering of a TiO, nanoporous film on a flexible substrate for application in
solar cells [J]. Semiconductors, 2016, 50 (9) : 1198-1202.

[23] WANG L, WANG H, NEMOTO Y, et al. Rapid and efficient synthesis of platinum nanodendrites with high surface area by chemical reduction
with formic acid [J]. Chemistry of Materials, 2010, 22 (9) : 2835-2841.

[24] KERTIS F, SNYDER J, GOVADA L, et al. Structure/processing relationships in the fabrication of nanoporous gold [J]. Jom, 2010, 62
(6) : 50-56.

[25] ZHANG Q, WANG X, QI Z, et al. A benign route to fabricate nanoporous gold through electrochemical dealloying of Al-Au alloys in a



r M N
{EE Founory L RAZEIA Vol.73 No.3 2024

neutral solution [J]. Electrochimica Acta, 2009, 54 (26) : 6190-6198.
[26] KOSMIDOU M, DETISCH M J, MAXWELL T L, et al. Vacuum thermal dealloying of magnesium-based alloys for fabrication of
nanoporous refractory metals [J]. MRS Communications, 2019, 9 (1) : 144-149.
[27] WADAT, KATO H. Three-dimensional open-cell macroporous iron, chromium and ferritic stainless steel [J]. Scripta Materialia, 2013, 68
(9) : 723-726.
[28] XIHE, RE, B, £ KRGS RREESVHRAENTSMRNRATIARE ] st 51, 2020, 40 (3) . 77-94.
[29] LONG M, RACK H J B. Titanium alloys in total joint replacement—a materials science perspective [J]. Biomaterials, 1998, 19 (18) :
1621-1639.
[30] WANG XH, LIJS, RUI H, et al. Mechanical properties and pore structure deformation behaviour of biomedical porous titanium [J].
Transactions of Nonferrous Metals Society of China, 2015, 25 (5) : 1543-1550.
[31] XIE F, HE X, LU X, et al. Preparation and properties of porous Ti—-10Mo alloy by selective laser sintering [J]. Materials Science and
Engineering: C, 2013, 33 (3) : 1085-1090.
[32] HEIDEN M, HUANG S, NAUMAN E, et al. Nanoporous metals for biodegradable implants: Initial bone mesenchymal stem cell
adhesion and degradation behavior [J]. Journal of Biomedical Materials Research Part A, 2016, 104 (7) : 1747-1758.
[33] OKULOV I, OKULOV A, SOLDATOV I, et al. Open porous dealloying-based biomaterials as a novel biomaterial platform [J]. Materials
Science and Engineering: C, 2018, 88: 95-103.
[34] EFIfE, MR, #HtaL. SFMAIEIRERITA []. #5i&, 2006 (3) . 242-244.
[35] OKULOV IV, LAMAKASYV, WADAT, etal. Nanoporous magnesium [J]. Nano Research, 2018, 11: 6428-6435.
[36] STORMER H, WEBER A, FISCHER V, et al. Anodically formed oxide films on niobium: microstructural and electrical properties [J].
Journal of the European Ceramic Society, 2009, 29 (9) : 1743-1753.
[37] LANG X, YUAN H, IWASAY, et al. Three-dimensional nanoporous gold for electrochemical supercapacitors [J]. Scripta Materialia,
2011, 64 (9) : 923-926.
[38] KIMJW, WADAT, KIMS G, etal. Sub-micron porous niobium solid electrolytic capacitor prepared by dealloying in a metallic melt [J].
Materials Letters, 2014, 116: 223-226.
[39] SHAOJC, JIN H J. From liquid metal dealloying to liquid metal expulsion [J]. Journal of Materials Science, 2020, 55 (19) : 8337-8345.
[40] GASKEY B, MCCUE I, CHUANG A, et al. Self-assembled porous metal-intermetallic nanocomposites via liquid metal dealloying [J]. Acta
Materialia, 2019, 164: 293-300.
[41] KIM JW, TSUDA M, WADA T, et al. Optimizing niobium dealloying with metallic melt to fabricate porous structure for electrolytic
capacitors [J]. Acta Materialia, 2015, 84: 497-505.
[42] OKULOV AV, VOLEGOV AS, WEISSMULLER J, et al. Dealloying-based metal-polymer composites for biomedical applications [J].
Scripta Materialia, 2018, 146: 290-294.
[43] BOUKAMP B, LESH G, HUGGINS RJJOTE S. All-solid lithium electrodes with mixed-conductor matrix [J]. Journal of the Electrochemical
Society, 1981, 128 (4) . 725.
[44] ICHITSUBOT, YUKITANI S, HIRAI K, et al. Mechanical-energy influences to electrochemical phenomena in lithium-ion batteries [J].
Journal of Materials Chemistry, 2011, 21 (8) : 2701-2708.
[45] KASAVAJJULA U, WANG C, APPLEBY AJJJ O P S. Nano-and bulk-silicon-based insertion anodes for lithium-ion secondary cells [J].
Journal of Power Sources, 2007, 163 (2) : 1003-1039.
[46] GRAETZ J, AHN C, YAZAMI R, et al. Highly reversible lithium storage in nanostructured silicon [J]. Electrochemical and Solid-State
Letters, 2003, 6 (9) : Al94.
[47] PARK MH, KIM M G, JOOJ, etal. Silicon nanotube battery anodes [J]. Nano Letters, 2009, 9 (11) : 3844-3847.
[48] CHAN C K, PENG H, LIU G, et al. High-performance lithium battery anodes using silicon nanowires [J]. Nature Nanotechnology, 2008, 3
(1) : 31-35.
[49] ZHAO Y, LIU X, LI H, et al. Hierarchical micro/nano porous silicon Li-ion battery anodes [J]. Chemical Communications, 2012, 48
(42) : 5079-5081.
[50] KIM H, HAN B, CHOO J, et al. Three dimensional porous silicon particles for use in high-performance lithium secondary batteries [J].
Angewandte Chemie, 2008, 120 (52) : 10305-10308.
[51] WADAT, ICHITSUBO T, YUBUTAK, et al. Bulk-nanoporous-silicon negative electrode with extremely high cyclability for lithium-ion
batteries prepared using a top-down process [J]. Nano Letters, 2014, 14 (8) : 4505-4510.
[52] ZHAO X, XIAO B, FLETCHER A, et al. Hydrogen adsorption on functionalized nanoporous activated carbons [J]. The Journal of Physical
Chemistry B, 2005, 109 (18) : 8880-8888.
[53] FOLEY H CJ M M. Carbogenic molecular sieves: synthesis, properties and applications [J]. Microporous Materials, 1995, 4 (6) :
407-433.



» .
20241F H3HHETIE LRAZRIA Founore

(54]

[55]

[56]

(57]

(58]
[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

SIEMER D, LECHJ, WOODRIFFRJSAPBAS. Direct filtration through porous graphite for AA analysis of beryllium particulates in air
[J]. Spectrochimica Acta Part B: Atomic Spectroscopy, 1973, 28 (12) : 469-471.

DENG T, ZHOU X JJ O S S E. The preparation of porous graphite and its application in lithium ion batteries as anode material [J]. Journal
of Solid State Electrochemistry, 2016, 20: 2613-2618.

HUY S, ADELHELM P, SMARSLY B M, et al. Synthesis of hierarchically porous carbon monoliths with highly ordered microstructure
and their application in rechargeable lithium batteries with high-rate capability [J]. Advanced Functional Materials, 2007, 17 (12) :
1873-1878.

KORENBLIT Y, ROSE M, KOCKRICK E, et al. High-rate electrochemical capacitors based on ordered mesoporous silicon carbide-
derived carbon [J]. Acs Nano, 2010, 4 (3) : 1337-1344.

FERRAZ M A J F. Preparation of activated carbon for air pollution control [J]. Fuel, 1988, 67 (9) : 1237-1241.

TAY T, UCAR S, KARAGOZ S JJ O H M. Preparation and characterization of activated carbon from waste biomass [J]. Journal of Hazardous
Materials, 2009, 165 (1-3) : 481-485.

GIRGISBS, YUNISSS, SOLIMANA M JM L. Characteristics of activated carbon from peanut hulls in relation to conditions of preparation [J].
Materials Letters, 2002, 57 (1) : 164-172.

PRESSER V, HEON M, GOGOTSI Y JA F M. Carbide-derived carbons—from porous networks to nanotubes and graphene [J]. Advanced
Functional Materials, 2011, 21 (5) : 810-833.

WELZ S, MCNALLAN M J, GOGOTSIY JJO M P T. Carbon structures in silicon carbide derived carbon [J]. Journal of Materials Processing
Technology, 2006, 179 (1-3) : 11-22.

GREENIDGE G, ERLEBACHER J. Porous graphite fabricated by liquid metal dealloying of silicon carbide [J]. Carbon, 2020, 165: 45-
54.

ZHAO C, WADA T, DE ANDRADE V, et al. Three-dimensional morphological and chemical evolution of nanoporous stainless steel by
liquid metal dealloying [J]. ACS Applied Materials &Interfaces, 2017, 9 (39) . 34172-34184.

MOKHTARI M, LE BOURLOT C, ADRIEN J, et al. Microstructure characterization by X-ray tomography and EBSD of porous FeCr
produced by liquid metal dealloying [J]. Materials Characterization, 2018, 144: 166-172.

GESLIN PA, MCCUE I, GASKEY B, et al. Topology-generating interfacial pattern formation during liquid metal dealloying [J]. Nature
Communications, 2015, 6 (1) . 8887.

MCCUE I, GASKEY B, GESLINPA, et al. Kinetics and morphological evolution of liquid metal dealloying [J]. Acta Materialia, 2016,
115: 10-23.

JOO SH, WADA T, KATO HJ M, et al. Development of porous FeCo by liquid metal dealloying: Evolution of porous morphology and
effect of interaction between ligaments and melt [J]. Materials & Design, 2019, 180: 107908.

YU SG, YUBUTA K, WADAT, et al. Three-dimensional bicontinuous porous graphite generated in low temperature metallic liquid [J].
Carbon, 2016, 96: 403-410.

ERLEBACHER J J P R L. Mechanism of coarsening and bubble formation in high-genus nanoporous metals [J]. Physical Review Letters,
2011, 106 (22) : 225504.

WADA T, YAMADA J, KATO H JJ O P S. Preparation of three-dimensional nanoporous Si using dealloying by metallic melt and
application as a lithium-ion rechargeable battery negative electrode [J]. Journal of Power Sources, 2016, 306: 8-16.

TSUDA M, WADA T, KATO H JJ O A P. Kinetics of formation and coarsening of nanoporous « -titanium dealloyed with Mg melt [J].
Journal of Applied Physics, 2013, 114 (11) : 113503.

DONA J, GONZALEZVJJ T J O P C. Mechanism of surface diffusion of gold adatoms in contact with an electrolytic solution [J]. The
Journal of Physical Chemistry, 1993, 97 (18) : 4714-4719.

WADA T, YAMADA J, KATO H. Preparation of three-dimensional nanoporous Si using dealloying by metallic melt and application as a
lithium-ion rechargeable battery negative electrode [J]. Journal of Power Sources, 2016, 306: 8-16.

WADA T, KATO H J S M. Three-dimensional open-cell macroporous iron, chromium and ferritic stainless steel [J]. Scripta Materialia,
2013, 68 (9) : 723-726.

KIM JW, TSUDA M, WADA T, et al. Optimizing niobium dealloying with metallic melt to fabricate porous structure for electrolytic
capacitors [J]. Acta Materialia, 2015, 84: 497-505.

JOO S H, BAEJW, PARKW Y, et al. Beating thermal coarsening in nanoporous materials via high-entropy design [J]. Advanced
Materials, 2020, 32 (6) : 1906160.

DU Y, CHANG Y, HUANG B, et al. Diffusion coefficients of some solutes in fcc and liquid Al: critical evaluation and correlation [J].
Materials Science and Engineering: A, 2003, 363 (1-2) : 140-151.

MOKHTARI M, WADAT, LE Bourlot C, et al. Low cost high specific surface architectured nanoporous metal with corrosion resistance
produced by liquid metal dealloying from commercial nickel superalloy [J]. Scripta Materialia, 2019, 163: 5-8.



r M N
{EE Founory L RAZEIA Vol.73 No.3 2024

[80] WU CS, TSAIPH, KUO CM, et al. Effect of atomic size difference on the microstructure and mechanical properties of high-entropy alloys
[9]. Entropy, 2018, 20 (12) : 967.

[81] BHATTACHARJEE P, SATHIARAJG, ZAID M, etal. Microstructure and texture evolution during annealing of equiatomic CoCrFeMnNi
high-entropy alloy [J]. Journal of Alloys and Compounds, 2014, 587: 544-552.

[82] GUO W, YUBUTA K, KATO H. ZrCu-based metallic glass matrix composites with Ta dispersoid by in situ dealloying method [J]. Materials
Transactions, 2013, 54 (8) : 1416-1422.

[83] SHAOY, ZHENG W, GUO W, et al. In situ Fe-rich particle reinforced Mg-based metallic glass matrix composites via dealloying in metallic
melt [J]. Materials Letters, 2021, 285.

[84] WADAT, GESLINPA, KATO H. Preparation of hierarchical porous metals by two-step liquid metal dealloying [J]. Scripta Materialia, 2018,
142. 101-105.

[85] CHUANG A, ERLEBACHER J. Challenges and opportunities for integrating dealloying methods into additive manufacturing [J]. Materials

(Basel ) , 2020, 13-17.

[86] GASKEY B, MCCUE I, CHUANG A, et al. Self-assembled porous metal-intermetallic nanocomposites via liquid metal dealloying [J].
Acta Materialia, 2019, 164: 293-300.

[87] OKULOVAV, JOOSH, KIMHS, etal. Nanoporous high-entropy alloy by liquid metal dealloying [J]. Metals, 2020, 10 (10) : 1396.

[88] JOO S H, KATO H, OKULOQOV I V. Evolution of 3D interconnected composites of high-entropy TiVNbMoTa alloys and Mg during liquid
metal dealloying [J]. Composites Part B: Engineering, 2021, 222: 109044.

[89] JOO SH, OKULOV IV, KATO H. Unusual two-step dealloying mechanism of nanoporous TiVNbMoTa high-entropy alloy during liquid
metal dealloying [J]. Journal of Materials Research and Technology, 2021, 14: 2945-2953.

Research Progress Based on Liquid Metal Dealloying and Its Application
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Abstract:

Liquid metal dealloying (LMD) is a selective dissolution reaction based on the different reactivity of alloy
components and liquid metal (positive or negative value in enthalpy of mixing). LMD can be used as a new
preparation method of porous materials and composite materials. In this paper, starting from the concept and
principle of liquid metal dealloying, the application of this reaction in the preparation of nanoporous materials
and metal matrix composites is introduced in detail. In porous materials, LMD can not only meet the efficient
production requirements of many nanoporous materials, but also available in controlling the pore structure
with dealloying reaction conditions. In composite materials, LMD can make the size of the precipitated phase
finer and the distribution more uniform, thereby improving the comprehensive mechanical properties of the
composites. Finally, the latest applications and mechanism studies of liquid metal dealloying reactions and the
future applications of such reactions are prospected.
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