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Fig.1 Nyquist plots of the electrode at different time

in 1.0 mmol/L uric acid�pH=9.0	
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Fig.2 Equivalent circuit of electrochemical impedance

spectroscopy
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Fig.3 Coverage ratio of Ni electrode with different self–

assembled timeoi%[a��v
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Fig.4 Nyquist plots of the electrode with various con-

centration of uric acid �self-assembled time is

12 h	.
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Fig.5 Coverage ratio of the Ni electrode with various

concentration of uric acid
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Fig.6 Nyquist plots of the electrode at different pH�self–assembled time is 12 h; cUA=1.0 mmol/L	�0
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Fig.7 Tautomeric equilibrium of uric acid

Fig.8 Ionization equilibrium of trihydroxypurine

-0.6 -0.4 -0.2 0.0 0.2 0.4
-9.0

-7.5

-6.0

-4.5

-3.0

 

 

E / V

lo
gI

co
rr
 / 

A
 

cm
-2

modified electrode

bare electrode

(a)

0 20 40 60 80 100
0

30

60

90

120
 bare electrode
 modified electrode

 
Z Im

/ M
cm

2

ZRe / M  cm2

(b)

Fig.9 Polarization curves (a) and Nyquist plot (b) un-

der the optimum conditions

Table 1 Fitting results from the electrochemical im-

pedance spectroscopy and the polarization

curves in Fig.9

Rt θ Icorr Ecorr corrosion rate

/MΩ·cm2 /% /A·cm−2 /V /µm·a−1

bare 0.308 − 1.195×10−6
−0.178 12.89

electrode

modified 7.26 95.7 3.411×10−7
−0.059 3.68

electrode

2�6�8—'IfEA8.~H [17]�M
.�)*-�2�6�8— 'IfEA
.�a N n.~NuEf(F
���$"S�E℄ Ni a%[�VK�x

�*e�
�oi%[a��v θ $R�Z5�6$=�[P9=/|sT�Ea pH=9.0�
3.4 vd

Ni ar7o.)%u 3d84s2�)b�F|y
,o.zae�� [sT
.%S=�H<m
2�6�8— 'IfEA3�1�3 y*a N n.o.tYv:R�uB"b*ym�$b<fh Ni |y�9=C�9D�Hm�mx pH 9.0 asT�E�7'�6:=�P`K
���Ni  Bh 2�6�8— 'IfEA�a N g8|y�<�E)x%['=X7b�M��℄Z5<℄�Uoikx`Se�
7'a NioiaoS05.��iS��#m 9 [=�nE�6�% 1�z 7'
�KoiaiS���m 9a��2P-B�7'K�iiS��"Q~{��5oy�J��5oKYv���oia�5Sv`��g�ÆB�D}S���P`sT
.b�℄D�=aZ5<℄�h3CP`sT BQ��58>a�i�X�H�iQ�%Z5s��K5.��m 9b��=�7'Ka5.M�"`�~R��hiS��6E�6HÆ�
4 _esTxvu 0.8 mmol/L��Ea pH=9�7'3�u 12 h 3�x Ni oi%['=asT07'baZ5�6:y�Z5�QP 95% P*�z Ni �:sTH�i%Z5s�Lb|~
[1] Zhang T S. Corrosion Inhibitor [M]. Beijing: Chemical

Industry Press
2002
(�d2. \8u [M]. ��: U3'DC�,
2002)

[2] Zhou X
Yang H Y
Cai D C
et al. The corrosion and

inhibition of mild steel in monoethanolamine solution

abounded with H2S [J]. J. Chin. Soc. Corros. Prot.
2005

25�2
Æ79-83
(�$
?Vk
2H9f. h℄�z�< H2S OI�!G�
�8l\8uR� [J].�5�8j�P3�
2005
25�2
Æ79-
83


[3] Xu Q J
Zhou G D
Lu Z
et al. SERS study of corro-

sion inhibition of BTAH and its derivative on copper elec-

trode in sulphuric acid solution [J]. J. Chin. Soc. Corros.

Prot.
2001
21�3
Æ172-176
(-��
�5t
O!f. �*(YCl�;1�zIV!G�|k
\8=_ [J]. �5�8j�P3�
2001
21�3
Æ172-
176)

[4] Wang S X
Lin W W
Zhang J Q
et al. Corrosion inhibi-

tion behavior of diethylenetriamine/ thiourea adduct for

steel reinforcements in concrete [J]. J. Chin. Soc. Corros.

Prot.
2000
20�1
Æ15-21
(s2Æ
F��
���f.IG – �O�(�Z'�|awo



148 �3�5h	N0� 29*148 �3�5h	N0� 29*148 �3�5h	N0� 29*���
\8=_ [J].�5�8j�P3�
2000
20�1
Æ15-
21)

[5] Laibinis Paul E
Whitesides George M. Self–assembled

monolayers of n2 alkanethiols on copper are barrier films

that protect the metal against oxidation by air [J]. J. Am.

Chem. Soc.
1992
114Æ9022 - 9028

[6] Niu L
Zhang H
Wei F H
et al. Corrosion inhibition of

iron in acidic solutions by alkyl quaternary ammonium

halides: Correlation between inhibition efficiency and

molecular structure [J]. Appl. Surf. Sci.
2005
252Æ1634-
1642

[7] Li Y
Zhao P
Hou B R. Corrosion inhibition of mild steel

by goldthread extractive in 1 mol/L HCl solutions [J]. Cor-

ros. Sci. Prot. Technol.
2006
18�1
Æ1-4
(:<
�}
I��. ℄>a��z 1 mol/L HCl �| Q235
\8=_ [J]. �813j�PrM
2006
18�1
Æ1-4)

[8] Liu T Q
Zou A H
Guo R. Effect of surfactant and co-

surfactant on the protecting corrosion for nickel [J]. Acta.

Phys. Chim. Sin.
2000
16�10
Æ899-905
(Jd�
4�R
2�. '\
+uB#'\
+u| Ni 
\8=_ [J]. �9U33�
2000
16�10
Æ899-905)

[9] Wang H L
Jiang W F. Synergistic inhibition effect be-

tween 3–phenyl–4–aminobenzylidene–5–mercapto–1
2
4–
triazole compound and potassium iodide [J]. Corros. Sci.

Prot. Technol.
2006
18�4
Æ246-248
(s_M
�|�. 3– �g –4– �4|g�g –5– >g –

1
2
4– (CjlU}
\8!j�Y [J]. �813j�PrM
2006
18�4
Æ246-248)
[10] Guo H
He X Y. Antisepsis of X70 steel in weak acidic

solution with H2S[J]. J. Chin. Soc. Corros. Prot.
2006

26�6
Æ355-359
(2H
D�W. X70 �z< H2S &V+!G�
��7% [J].�5�8j�P3�
2006
26�6
Æ355-359)

[11] Cui X L
Jiang Z Y. The applications of self–assembled

monolayers in metal corrosion protection [J]. Corros.

Prot.
2001
22�8
Æ335-338
(N�;
Æ
l. 29)dz�J��8�
Y_7% [J]. �8j�P
2001
22�8
Æ335-338)

[12] Cao C N. Corrosion Electrochemistry[M]. Beijing: Chemi-

cal Industry Press
1994
(5Di. �8qU3 [M]. ��ÆU3'DC�,
1994)

[13] Wang D X
Wang Z H. Experimental studies of structure

and inhibition efficiency of imidazoline derivatives [J]. J.

Chin. Soc. Corros. Prot.
2001
21�2
Æ112-116
(sT

s�^. �VgBCDÆ/�*j\8+m
:>7% [J]. �5�8j�P3�
2001
21�2
Æ112-116)

[14] Chen Y H
Tang Z Y
Tong R T
et al. Effect of schiff

bases structure on corrosion inhibition efficiency of copper

[J]. J. Chin. Soc. Corros. Prot.
2007
27�3
Æ156-161
(<kH
^�p
l$ff. 	���*|k\8=_
[�
[J]. �5�8j�P3�
2007
27�3
Æ156-161)

[15] Gao Y M
Chen J J
Lei L C
et al. Adsorption of organic

molecule on metal surface and molecular design of organic

inhibitors [J]. J. Chin. Soc. Corros. Prot.
2000
20�3
Æ
142-148

(�9_
<z~
7A/f. dh\8uÆ/z�J'\U3��9?BÆ/.xÆ� [J]. �5�8j�P3�
2000
20�3
Æ142-148)
[16] Chen W K
Lu C H
Xu J, et al. The theoretical study of

the intra molecular proton transfer of uric acid molecule

[J]. J. Mol. Sci.
2002
18�1
Æ25-30
(<|,
OG:
.�f. uV�/&K�Y
9T7%� - Æ/k�/&K7% [J]. Æ/133�
2002
18�1
Æ25-30)

[17] Gao B J
Jiang P F
Lei H B. Studies on adsorption prop-

erty of novel composite adsorption material PEI/SiO2 for

uric acid[J]. Mater. Lett.
2006
60Æ3398-3404
CORROSION INHIBITION EFFECT OF URIC ACID

SELF–ASSEMBLED FILM TO NICKEL

QIAO Jianxian, LUO Hongqun, LI Ming, LI Nianbing

(School of Chemistry and Chemical Engineering, Southwest University, Chongqing 400715)

Abstract: The corrosion inhibition effect of the uric acid self–assembled film on nickel in 3% NaCl solution

was studied by electrochemical methods. The experimental results showed that uric acid mainly suppressed

the anodic reaction and its inhibition efficiency was different with the variation of uric acid concentration,

self-assembled time as well as the pH value of uric acid solution. When the nickel electrode was modified with

0.8 mmol/L uric acid for 12 h at pH 9.0, the corrosion current density of the electrode was the lowest and the

inhibition efficiency reached the highest value of 95.7%.

Key words: uric acid, nickel electrode, electrochemical impedance, corrosion inhibitor


