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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!; (b) lamellar
morphology formed by selective dissolved partial a-Ni

phases on Ni-Ni3Si eutectic alloy!®
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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!'; (b) Au nanopores formed

by dealloying on Au-Ag alloy™
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Fig.3 Curves of Pourbaix diagram and polarization: (a) combined Pourbaix diagram for the Ni-Al-Mo system!"”); (b) polarization curves

of the CMSX-4 superalloy and y'-membrane!'”’; (c) polarization curves of the y and y single-phase alloys®; (d) polarization

curves of the NiAl and Cr(Mo) single-phase alloys!'*!
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WORL, 24 N S0EE Sl 600 C IR, BT HIAH <50 nm I ER
TERRI Y, B T IR ER, P AR T R AE A 4
A K kL . Pigozzil® 2O F 16 AR AR R A
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Bl Sa b7 I & IR Ag-Cu JLi &4 bk
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300~650 nm Z [A], LEKC IS 1) W] A 400K 22 1K R ik
F LK, B Sb A A ) B ) Fe-2.3% Au (J
DEOIHT B SRR o-Fe JEAk, IR R4
25~30 nm, % JELE 200~250 nm, KJEAE 20~25 pm
Au GPKA PN R FRAR AR S AE R 20 mL 5 iR +180
mL 2-T 4k S REAL B FR, SN AE 0 °C,
FrAE 1.8~8 Vsep Z [0 o IR HIIX Mg K 22, 11 500~700
CHu [ o b T 3 BT S SR SRR 2 BRI
AFGE N, UE T BN R At AR XS . B Sc.
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Fig.4 Nanoparticles prepared by selective phase dissolution: (a, b) NizSi nanoparticles!'

25,26 [27]

!and (c, d) Ni3Al nanoparticles
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Fig.5 Nanowires and nanobelts prepared by selective phase dissolution: (a) Cu nanowires®?, (b) Au nanobelts®®"), (¢) Re nanowires!'”,

(d) Mo nanowires'®, (¢) W nanowires!"’

FEE, BB AR AE 52 1 B 1 NiAL-Re & 42 I
PEHUH HARAE 450~500 nm. KJEAR ) Re gk 2.
AR L B SSUASOR F 38 8 AR 5 A B AR 72 NiAL-W T
A e LIREE W gkee, WE 6 B, BRI
K22 B TEARFEA R EJE , A AE A AE 2~6 pm/s 5
= AR AR 22 75 K, A5 8~25 um/s AMGIEE,
HHAFAE D LIS YangP f cuil 43 5] A H
Bridgman & [1] E [#] 43 AR F = B B WO B IE X R
il £t Si-TaSi, BRI i 5 4, Bl 5 7 HNOs/HF=4
WP R BEAHA MR Si FoAk, BT PRSI TaSi,
IRHEL R SE, AT Hp R TERE, AR
SR L Jnax=840 pA/em?®, 15 W3 Eig=4.9 V/um.
3.3 T/HMFLANGR/ MiEE

ZILGE R RN FLR B g 38 ) AR — Rl 7
Digedkl, CHEN HAEMEAGR], ARIRAS, OB,

1 and (f) TaSi, tip arrays®®
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1

PO sh P A 40 BS30, dln, gikfL Ol A B
R B A A, FAS DNA - BE 7 515 5 A4S m) A
WP DNA % 3 g K AL ™ A (A% i s 7 rL i R R
pO, fHE, HAT 2 RA L& S i & gkql, X
YK FLAR AR R TCH A T 1 2 FLEE Y o Bl I A
R ARAE I A &5 Ky ) 2% 7 TR S, AR 2% T 3 B )
R VR /AN LR/ AN TS, Ry A/ 20 5 A i 4 R S FH T
R T H 7 18] o

Hassel!'*"81%5 A\ 76 F A VAR NiAI-X(X=Mo, W,
Re) i dh & 4 R NiAl FEAR SR YK 22 (i f rh
WIS T R AK 22 35 B 77 2E NIAL 28K ALIE 1 1) i
T, WA pH=6 MIBSIR M (ZEilD, 7AEm
YKL HAR S 9K 2 AR, 2 JLEg K2 H, L
TRIE WA SE ) 58 B ok R A i 77 1), Wil 7a iz o Cao
SRR NIALW & 4 RIEFRAN AR W 22 T 5 4700 220

Ko Wapke RILFZ

Fig.6 W nanowires and their morphologies®*: (a) W nanowires, (b) elliptical, (c) hexagonal, and (d) branch
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Fig.7 Micropores/nanopores fabricated by selective phase dissolution: (a, b) NiAl nanopores!'® 2", (¢c) Al micropores!*”, (d) Ag

nanopores®?, (e) nanoporous Fe-based metallic glass®®®

nm, FLIEAIX 19.88 um NiAl 41K FLFES), AR LL AT
i% 87, W 7b Fizn. Yasuda™E 10% HNO; %W
B AL-10% In(Ji 70 OB Gah 1) In 25k, B
BT ALGEAL, Wil 7c B, WAL EALE 1~20 pm
Z I E, AR EE 50, Brittman®UfE Ag-Cu &4
IR BEAHE AR Cu AR Z2TE R Ag KAl Wil 7d fr
7N, YK ALK L ARAE 300~700 nm 2 [7], MRS .

1 mol/L B R £h 22 /i (pH=6) , 0.5 Vgy 1 HELJE . Jin*¥!
% NAE Fe-Nb-B 52 & MR L IEFEAH A A 45 a-Fe 40K i
TE A AK 2 £l Fe-Bk 4 B B3, &l 7e, WL 0.3
mol/L ¥ HsPO, #¥, AK LI TES A] LU i A% 4 ple
TR 4 P REAT PR AL, BEAE VA HER N 15 m/s 190 £
30 m/s, AKALAIRSE A 200 nm 9/ E] 70 nm, FLIE
ALK 300 nmo A A1 HE Ni-NisSi #eiR i I il A 4

, and (f) Ni3Si micropores

[43]

T PEAH A NI B, A3 NipSi BE ARl %EETIE
AR EL Al ik 1000 1) NisSi fdfL4E K, Wil 7f fros,
AN FRLE pH=2 591 2Rl & W Uga%ézﬁjv
2%F7 15 BR+2% it IR 4 +1% 0 A R+ AR R B 2% N
=W FRHT, 0 1.34 Ve THHEAT, I HBE A B
I e, FLIRTER B mI ik — 2D 3

M T A R AN S IR T AR 2 I, R
FEARVE AR B T SR J2 F IOm a8 2589« Ni-JE i
G (CMSX-4) & & KEA AT H i 41
() i S5 A AR, Rosler!™ DR Bl 45 4 AT K Ab
B, RN y MR AR R R R A,
IR e K FH A 22 S PBEAR S AR B2 R AE 1%(NH,),S04 F1 1%
CeHgO7 TR G T v AH, DN 1.3 Vg HIEHLAT,
TR y O IE AR, 1B 8a FToR, AWOEIE 1) B8 JEAE 250
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nm ZEA7s BOE TR BRI R IR BEAH R AT K
y B, HEINAI ALK 0.3 Vups fHE p ASEHCE TlUAH T
PR, WA 8b TR, AOEIE A 500 nm Aid .

Li b i £ 42 DD6 S 20k iy il i A8 -+ P i) o7 i AL B,
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JEIEPEAEAR » M, KA 8c FI7RIf y 4K i 45
Ko JGK Rosler %5 AR H B K 7 A L AF AL
CMSX-4 f= A K2y 45k, ARG Ak y A4 B
RUUBRPE By BEAR O 470, Ti-41%A1(J5 F 73 50 M b &
G HA ar-Ti;Al/y-TiAl J2 1 458, Koizumil™ % H A A
(R B4 BT 20004 Y 3 MR I SR I Ti-41%A1(E 157
e a, 2EX N C (o )27 RIE K 1244 nm,
Y JZ I JEEA 438 nm, y MAEFR 2 H26%), F (ap )2 )7
JEEE 107 nm, y Z/)EREN 49 nm, p AR5
31.4%), VFCay J2 1 JE 5 2 42 nm, y J2 7 % 4 23 nm,

Longitudinal 'section

y AR 4 35.4%) XK, ARJEHEIN 0.4 Vscp LIS,
7t 0.5 mol/L ) NaCl L FAHE 12 1 p-TiAl A,
TERRA R ER] ap 2 aeKiiiE. RT3 &2
M, Weit e Ti-40%A1(J5E T2 50 & 4 hidE L 5| A4
B, ARG 4 I ROAL BT SE AT AGRAL B, B AR A
P-TiIAL Z 175, SRIFFHNGN ap 2 1 goKiliE, Wil 8d
FoR, AKImE 55 %A 500 nm.

AL JZ R Ni-NisSio i & 4 ik FbE i
Ni M 522 B R ST NisSi foiiE, Wik 8e Fron,
W 1 58P R JLAOK, R RTIE 1 mm™ IR AR
[ 77 ¥4 NiAl-Cr(Mo))Z2 i & 4 F3REE A 4k )R
S NiAL SO IE, Wi 8f Bian, YKIEIE Yl
620 nm, HEEAIEJLEMOK, HATHRE R M, X
ol ok 3 S AL T TR R LA G e /M R B A e
REWY)Z R G2 B s s . AHER S, R IERAH

Transversal section

Longitudinal section

P 8 B A B 2 O A0 3 3
Fig.8 Micro/nanochannel fabricated by selective phase dissolution: (a, ¢) y’-NizAl nanochannel!® ***); (b) y-Ni nanochannel!"”;

(d) TizAl nanochannel™; (e) NizSi microchannel®; (f) NiAl nanochannel!*!
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MEE LA, BERZRGIKZ L CuTi W48 H i
7], B 9b s, XA RE R A LR P AT S P,
L HL0 177 A Hy A% b 5 58 10E R B A8 E 4f A 7) p
2 {5« ZhangP% A AE 5% HCI (5 523 BO W ok i
HEM ) AL-30% Au(JR T 7350546 Ca-Al AHF ALAu
HEO T o-Al AHIELEVERS IR, BRI LT3 FE 9
KgkiEE, e ALAu MEEESSHIBRER
7t 60~80 nm 12 AL, HA&H&H—FHA 2 Mgk R
SHHIOR 2 L Au, WK 9¢ FToR . IXRhXULR 40k 45 Fg ml
0P AR DR RO, AR BN A R SR A T AR
R s [0 1B sy ) R

Bl 9 Al-Cu-Ti &4 KGR/ N 54
Fig.9 Micro/nanostructures of Al-Cu-Ti alloy and bimodal: (a) Al-Cu-Ti alloy™®, (b) bimodal nanoporous CuTi"*, and (c) Au®®®
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Review on Preparation of Micro/nanostructures by Selective Phase Dissolution
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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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