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Fig.1  Application of selective phase dissolution in microstructure 

analysis: (a) Si fire morphology formed by selective phase 

dissolution of Al matrix on Al-Si alloy

[7]

; (b) lamellar 

morphology formed by selective dissolved partial α-Ni 

phases on Ni-Ni

3

Si eutectic alloy

[8] 
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Fig.2  Comparison of micro/nanostructures formed by selective 

phase dissolution and dealloying: (a) NiAl nanochannels 

formed by selective dissolution of Cr(Mo) phase on 

NiAl-Cr(Mo) eutectic alloy

[14]

; (b) Au nanopores formed 

by dealloying on Au-Ag alloy

[9] 
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Fig.3  Curves of Pourbaix diagram and polarization: (a) combined Pourbaix diagram for the Ni-Al-Mo system

[15]

; (b) polarization curves 

of the CMSX-4 superalloy and γ′-membrane

[19]

; (c) polarization curves of the γ and γ′ single-phase alloys

[20]

; (d) polarization 

curves of the NiAl and Cr(Mo) single-phase alloys

[14] 
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Fig.4  Nanoparticles prepared by selective phase dissolution: (a, b) Ni

3

Si nanoparticles

[25, 26]

 and (c, d) Ni

3

Al nanoparticles

[27] 
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Fig.5  Nanowires and nanobelts prepared by selective phase dissolution: (a) Cu nanowires

[32]

, (b) Au nanobelts

[31]

, (c) Re nanowires

[16]

,  

(d) Mo nanowires

[18]

, (e) W nanowires

[17]

, and (f) TaSi

2

 tip arrays

[36]
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Fig.6  W nanowires and their morphologies

[34]

: (a) W nanowires, (b) elliptical, (c) hexagonal, and (d) branch

2 µm 
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Fig.7  Micropores/nanopores fabricated by selective phase dissolution: (a, b) NiAl nanopores

[18, 21]

, (c) Al micropores

[42]

, (d) Ag 

nanopores

[32]

, (e) nanoporous Fe-based metallic glass

[38]

, and (f) Ni

3

Si micropores

[43]
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b 

10 µm 
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 Transversal section  
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4 µm 
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Longitudinal section  
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Fig.8  Micro/nanochannel fabricated by selective phase dissolution: (a, c) γ′-Ni

3

Al nanochannel

[19, 44, 45]

; (b) γ-Ni nanochannel

[19]

;  

(d) Ti
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Al nanochannel
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; (e) Ni
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Si microchannel

[22]

; (f) NiAl nanochannel
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Fig.9  Micro/nanostructures of Al-Cu-Ti alloy and bimodal: (a) Al-Cu-Ti alloy

[55]

, (b) bimodal nanoporous CuTi

[55]

, and (c) Au

[56]
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Abstract: Selective phase dissolution technology is a simple, economical and effective method for preparing micro/nanostructures, 

especially in the aspect of ultra-long-diameter ratio, ultra-deep-width ratio and single crystal micro/nanostructures. The principle is to 

extract micro/nanostructures in two-phase or multiphase alloys, and size control is mainly carried out during the formation of prealloys. 

Based on a clear distinction between selective phase dissolution and dealloying, the research progress of selective phase dissolution in the 

preparation of nanoparticles, micro/nanowires, micro/nanopores and micro/nanochannel structures were reviewed for the first time. 

Combined with the research work of our group, the technological process is improved, the application scope is broadened, and the types of 

micro/nanostructures are enriched, which lays a foundation for the wide application of selective phase dissolution in the preparation of 

micro/nanostructures. 
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