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Fig.1  XRD patterns of Cu
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Zn
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precursors sintered at different 

temperatures 
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Table 1  Content of two phases in Cu

30

Zn

70 

precursors 

Phase content, ω/% 

Sintering temperature/� 
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400 83.1 16.9 

450 84.1 15.9 

500 89.9 10.1 
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Fig.2  SEM images of Cu

30

Zn

70 

precursors sintered at different temperatures: (a) 400 �, (b) 450 �, and (c) 500 � 
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Table 2  Micro pore size in Cu

30

Zn

70 

precursors 

Sintering temperature/� 400 450 500 

Micro pore size/µm 1.35 2.16 1.73 
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Fig.3  XRD patterns of Cu

30

Zn

70

 precursors sintered at different 

temperatures dealloyed in 0.1 mol/L HCl 
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Table 3  Content of two phases in Cu

30

Zn
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 precursors 

dealloyed in 0.1 mol/L HCl 

Phase content, ω/% 

 

Cu Cu
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400 83.6 16.4 

450 89.8 10.2 

500 91.2 8.8 
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Fig.4  SEM images of Cu

30

Zn

70

 precursors sintered at different temperatures dealloyed in 0.1 mol/L HCl: 

(a, a′) 400�, (b, b′) 450 �, and (c, c′) 500 � 
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Table 4  Micro and nano pore size in Cu

30

Zn

70 

dealloyed in 

0.1mol/L HCl 

Sintering temperature/� 400 450 500 

Micro pore size/µm 2.54 3.04 3.61 

Nano pore size/nm 79.9 79.6 50.1 
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Fig.5  XRD patterns of Cu

30

Zn

70

 precursors sintered at different 

temperatures dealloyed in 0.5 mol/L HCl 
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Fig.6  SEM images of Cu

30

Zn

70

 precursors sintered at different temperatures dealloyed in 0.5 mol/L HCl: 

(a, a′) 400 �, (b, b′) 450 �, and (c, c′) 500 � 
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Table 5  Micro and nano pore size in Cu

30

Zn

70 

dealloyed 

in 0.5 mol/L HCl 

Sintering temperature/� 400 450 500 

Micro pore size/µm 3.34 3.09 3.68 

Nano pore size/nm 162.6 172.1 157.7 

 

��efDE����Lõ�j¦��$rstUV

WDEd��az1i�����j� 0.5 mol/Lõ�

9:�$���azDE¦³U��uV¢Ï���D

E����BC�hi� 0.1 mol/L��U9:�{D

E����
duV¢�jº�Nºj£±,d 214%1 

������S 45bÈR�rst$ÀL�

�����U9:�v�²�õöÀL1�P 0.1 

mol/L ��uò9:�õ���õöM 2~3 d�³�

Zn 	Z��9`�TR¶������¹����

2~3 d{´À�
"#��$�1i�P 0.5 mol/L�

�uò9:�õ�T Zn ��9`�²dvµõö�

��õöM 7~10 d19:�õö¶µRÆE����

BC· ��R¶���BC�¥� Cl

-

yz��f

g����M���az"#S·�¸�����º

£jº

[21]

1 

�����Cu

50

Zn

50

�����	
��
� 

K 7 MÀL¼�Ì½Bv} Cu

50

Zn

50

rst�

XRDKM1¶�rstU Zn� Cu�×Ø�M 1:1�

Cu

50

Zn

50

rstU�-$lV� CuZn°1 

K 8MÀL¼�Ì½B Cu

50

Zn

50

rst� SEMB

�1��?DA� Cu

30

Zn

70

rst¹§�400 ô½B

�rstUZ����az�i$ 450� 500 ô½B

�rstU#?@,"#���az1� 6 ?�d

Cu

50

Zn

50

rst��������S º»� Cu

30

Zn

70

rstV���Mý¼�¤�iijº{k_1B:

Þ¼P·«øY��½B¦³Ï� 2 WE��½rs

t�?DA�ÐÑ<lRV��1 

K 9M Cu

50

Zn

50

rst$ 0.1 mol/L��U9:�

{� XRD KM1� Cu

30

Zn

70

9:�{ÀL�R�

Cu

50

Zn

50

9:�{� XRDKM4�«M CuZn°��

R$ 50°� 74°���¹�� Cu �1¶É«�$9:

�¦³U Zn����³����º��� Zn\¤«

ø CuZn°�Dð-$1 

K 10vOM Cu

50

Zn

50

rstc 0.1 mol/L��9

:�{� SEM B�1K 10a~10c M�¡B��K

10a′~10c′M��azæº{�¡B�1�¡B�#O

���¹rstU
vjº	¸��¹M"#���

�az�T¶�¡B�=Rd�� Cu

30

Zn

70

rst9

:�{��?DA¸�¹º1Cu

50

Zn

50

rst9:�

{�	Z��¶��azCE�FGJKL����

BC��R$��az��ÞtÌ�À������

¾1B: XRDBN«��Cu

50

Zn

50

�9:��de$ 

 

 

 

 

 

 

 

 

 

 

 

� 7  WXMN�KLR Cu

50

Zn

50

>?@R XRD�� 

Fig.7  XRD patterns of Cu
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Zn

50 

precursors sintered at different 

temperatures 
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Fig.8  SEM images of Cu

50

Zn

50 

precursors sintered at different temperatures: (a) 400 �, (b) 450�, and (c) 500 � 
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Table 6  Micro pore size in Cu

50

Zn

50 

precursors 

Sintering temperature/� 400 450 500 

Micro pore size/µm 1.94 2.19 1.99 
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Fig.9  XRD patterns of Cu
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 precursors sintered at different 

temperatures dealloyed in 0.1 mol/L HCl 

 

��az����	¸��uò�³����ÈÉÁÁ

�}������
vjºn�	Z9`¿;� Zni

eE����BC1�P°�¸�45ÀÛ�°[EÀ

LiÆE���òM¸�1� 7M Cu

50

Zn

50

9:�{�

�����500 ôv2wxU���j£Nº�Á 76%1 

K 11M Cu

50

Zn

50

c¦ 0.5 mol/L��9:�{w

x� XRD KM1m Cu � 3 ÷43�n�`
 CuZn

°�43���1Â"c¦9:��wxUÀ�®


CuZn°�Zn���9`tÌlV� Cu°1 

K 12vOM Cu

50

Zn

50

rstc 0.5 mol/L��9

:�{� SEMB��� 8?�d���������1

«Y,����������?BC�� Cu

30

Zn

70

9

:�{°§�Ò%ª¸¸EM 0.05 µmÒ450 �Ô� 0.01 

µmÒ500 �ÔÔ�400 ô½B�rstc 0.5 mol/L��

��{�c 0.1 mol/L ����DE����
vj

º���azÞDE¹M·º�����BC1 

�����Cu-Zn �����
� 

2.1 � 2.2 ²ÃÄBN�"�$�P���Ò0.1 

mol/LÔ����9:�õ�2 WE����rst

ÒCu

30

Zn

70

�Cu

50

Zn

50

Ô9:�BN¸�Åº�H®R

��{��°[EÂR����?DA�¥#O�P

°�9:�³�°¸ÆÇ1ÈÉÊÍÎkP� !¾

�F�Ë 2Wrst$9:�¦³U�� !òM1 

K 13M 2Wrst$ 0.1 mol/L��U�G H

�����[1¶K«È�Cu

30

Zn

70

rst����

[¥��–0.6 V�i Cu

50

Zn

50

rst����[=� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 10  WXMN�KLR Cu

50

Zn

50

>?@¥ 0.1 mol/L[\C=
UR SEM ¡ 

Fig.10  SEM images of Cu
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50

 precursors sintered at different temperatures dealloyed in 0.1 mol/L HCl: 

(a, a′) 400 �, (b, b′) 450 �, and (c, c′) 500 � 
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Fig.11  XRD patterns of Cu
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Zn
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 precursors sintered at different 

temperatures dealloyed in 0.5 mol/L HCl 
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Table 7  Micro pore size in Cu

50

Zn

50 

dealloyed in 0.1 mol/L 

HCl 

Sintering temperature/� 400 450 500 

Micro pore size/µm 2.49 2.97 3.50 
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Fig.12  SEM images of Cu
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 precursors sintered at different temperatures dealloyed in 0.5 mol/L HCl: 

(a, a′) 400 �, (b, b′) 450�, and (c, c′) 500 � 
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Table 8  Micro and nano pore size in Cu

50

Zn

50 

dealloyed in 

0.5 mol/L HCl 

Sintering temperature/� 400 450 500 

Micro pore size/µm 3.10 3.02 3.47 

Nano pore size/nm 182.9 160.1 157.0 

CuZn

5

� Zn Ð�#Ñ�� CuZn�v��ide]^

"��1̧ B:� 1�K 13b«d��$ Cu

30

Zn

70

rs

tU�CuZn

5

�®´Ò������[Ò����ÒÓ

�uò1i Cu

50

Zn

50

rstUÁ®lV° CuZn���

��[ÇÇ�� CuZn

5

� Cu

5

Zn

8

1ÈÉÆEd 2 Wr

st$������U9:�{�9 Zn³�¸�¹º�

�?���M9:�{�°I��BC�ÀL1 

30 40 50 60 70 80

 

♥

♥

♥ Cu

500 �

450 �

400 �

I
n
t
e
n
s
i
t
y
/
a
.
u
.

 

♥

2θ/(°) 

a 

b 

c 

a′ 

b′ c′ 



� 4�                                 �  ���KL;< Cu-Zn=
RC=
kl                              �1343� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 13  Cu-Zn>?@Y 0.1 mol/L[\_R¦j§¨$ 

��'© 

Fig.13  Polarization curves (a) and corrosion potentials (b) of 

Cu-Zn precursors in 0.1 mol/L HCl 
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Table 9  Corrosion current density and corrosion rate of 

Cu-Zn precursors in 0.1mol/L HCl 

Corrosion current 

density/A·cm

-2

 

 

Corrosion rate/ 

mm·a

-1

 

Sintering 

temperature/ 
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400 1.71×10

-3
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-5

  35.44 0.82 

450 1.31×10
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 5.72×10

-5

  29.51 1.11 

500 1.52×10

-3

 5.96×10

-5

  32.89 1.12 
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Dealloying Behaviors of Sintered Porous Cu-Zn Alloys 
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Abstract: Microporous Cu-Zn were prepared by powder metallurgy, which were then employed as precursors to prepare 

micro-/nano-porous coppers by dealloying. Firstly, the effect of sintering temperature on the microstructures of Cu-Zn precursors was 

investigated. Then, the phase constitution and microstructures of Cu-Zn alloys after dealloying in HCl solutions with different 

concentration were compared. Finally, the electrochemical behavior of Cu-Zn precursors during dealloying process was analyzed. The 

results show that micro-/nano-porous coppers can be prepared by powder metallurgy and dealloying. Different sintering temperatures 

contribute to the variation of phase content and porous structure of Cu-Zn precursors, which then causes significant differences during 

dealloying process. Cu

30

Zn

70

 precursors consist of Cu

5

Zn

8

 and CuZn

5

, and CuZn

5

 is corroded preferentially during dealloying process. 

While Cu

50

Zn

50

 precursors consisting of single phase CuZn show a much slower corrosion rate. Both precursors are dealloyed 

incompletely in 0.1 mol/L HCl solution. When the concentration of HCl solution increases to 0.5 mol/L, Zn is completely dealloyed from 

both precursors and nanoporous structures form in micro-scale ligaments. The diameters of micro pores and nano pores are 3.02~3.68 µm 

and 157~183 nm, respectively. 

Key words: micro-/nano-porous copper; powder metallurgy; dealloying; microstructure; corrosion behavior 
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