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Inhibition Action of the Self-Assembled Monolayers of
3-Amino-1,2,4-triazole on Brass
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Abstract:  The anticorrosion and inhibiting mechanism for the self-assembled monolayers (SAMs) of 3-amino-1,2,
4-triazole (ATA) on the surface of brass had been investigated by electrochemical method, as well as its adsorption
behavior. The results indicated that ATA was liable to interact with brass forming SAMs on the surface of brass. The
SAM s changed the structure of the electric-double layer. The SAMs restrained the process of anodic oxidation and had
well anticorrosion effect. It was in good agreement with the results by EIS and polarization curve methods. The results
from electrochemical measurements indicated that the corrosion resistance for brass electrode was improved by the
ATA SAMs. Adsorption of the ATA SAMs was found to follow the Langmuir's adsorption isotherm, and the adsorption
mechanism was typical chemisorption.
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Fig.3 The EDS patterns of elemental composition without (a) and with (b) the SAMs of ATA
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Table 1 Surface elemental composition analysis of
the brass electrodes tested without and with
the SAMs of ATA

c ¢) N Cu Zn total
I-Electrode VE:EAJ)) V:EA))) "E’EA))) W((%)) V\z(%)) W((%) )
S‘X:f::g; t:i , 183 013 000 6959 2845 100.00
Withof(hﬁ:'v's 289 041 021 6872 27.77 100.00
N . N ATA
, ATA
2.3
4 ATA SAMs
3%NaCl . |
ATA SAMs ( a , 05V
,-0.6V ,
. ATA SAMs
( b-d) , ,
. 1h ,
ATA SAMs '
SAMs 13
e}
, ATA SAMs
2.4
5A 0.2 mmol- L* ATA
SAMs 3%NacCl
Bode . , ATA SAMs (
b-d) ®
) ATA ,

|Z| 1 |Z| H

o4 ATA SAMs
|Z]o0s( 0.05 Hz ) :
ATA SAMs :
1h |Zhs . . 5B 02
mmol L'ATA SAMs
3%NaCl Nyquist
[15], Z
Rﬁ Rf ’ [16]'
ATA SAMs
[l Rf [l ) l h
2.5
6 0.2 mmol- L' ATA
SAMs 3%NacCl
i :__,:':
& =g
04 | o Sy
e
(RIS 5 }/.»:*‘:’- ~(;r 1
)01 ) | .‘x’ﬁy '.""
[N '.\I_ | :
e 1) ||I| { ] -
4 3% NacCl

Fig.4 Cyclic voltammograms of brass electrodes in
3% NaCl solution with different assembled times in
0.2 mmol L* ATA solution
a) blank; t/h: b) 0.5; ¢) 1; d) 2
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Fig.5 Bode (A) plotsand Nyquist (B) plots of the brass electrodes in 3% NaCl solution with
different assembled times
in 0.2 mmol L ATA solution; a) blank; t/h: b) 0.5; ¢) 1; d) 2
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Fig.8 Polarization curves of the brass electrodes
immersed in 3% NaCl solution with different
concentrations of ATA
a) blank; 10°c(ATA)/(mol- LY): b) 5, ¢) 10, d) 20, e) 30

Fig.9 Curve fitting of the corrosion data for brass
electrode according to Langmuir thermodynamic
kinetic model



120 Acta Phys. -Chim. Sin., 2008 Vol.24
T . AG°=-40.38 kJ mol-!, AG°<0 L.; Yu, R. Q. J. Phys. Chem. B, 2004, 108(45): 17412
ATA 9 Zhou, G. D.; Modestov, A. D.; Pan, C. Z.; Yang, M. Z.; Cai, S. M.
Acta Phys. -Chim. Sin., 1995, 11(1): 51 [ , Modestov, A.
,  AG" -20kJ mol™ ,
D, , , . , 1995, 11(1): 51]
10 Xu,Q.J; Zhou, G, D.; Lu, Z.; Tian, Z. Q.; Lin, C. J. Acta Chimica
, ;. AG® -40kJ mol*? , Sinica, 2001, 59(6): 950 [ , , , ,
,2001, 59(6): 950]
[22- 24] ATA 11 Yin,R. H.; Wan, Z.Y.; Xu, Q. J.; Cao, W. M.; Zhu, L. J. Journal of
Functional Materils, 2007, 38(4), 562 [ , , ,
, , ,2007, 38(4), 562]
12 Shao, H. B.; Wang, X. Y.; Wang, J. M.; Wang, J. B.; Zhang, J. Q.;
3 Cao, C. N. Acta Phys. -Chim. Sin., 2006, 22(3): 312 [ ,
3- -1,2,4- , , 2006, 22
(ATA) ATA SAMs, (3):312]
13 Fink lea, H. O. A. Self-assembled mono layers on electrodes, in
' encyclopedia of analytical chemistry——electroanalytical
o ’ methods. Chicheser: John Wiley & Sons LTD, 2000: 1
, ATA Lang- 14 Xu, Q.J.; Zhou, G. D.; Lu, Z.; Yang, Y.; You, J. K;; Lin, C. J.
muir , Acta Chimica Sinica, 2000, 58(9): 1079 [ , ,
) ) , . ,, 2000, 58(9): 1079]
15 Wang, X. Q; Liu, R. Q.; Zhu, L. Q.; Gong, J. W. Acta Phys. -Chim.
References ang, X. Qi Liu, R-Q.; zhu, L. Q.; Gong 3 Fhys m
. - . Sin., 2007, 23(1): 21 [ , , ,
1 Cao, C. N. Principles of erosive electrochemistry. 2nd ed. Beijing:
. ,2007, 23(1): 21]
Chemical Industry Press, 2004: 232- 298 [
16 Cao, C. N.; Zhang, J. Q. An introduction to electrochemical
( ). : , 2004: 232- 298]
. . impedance spectroscopy. Beijing: Science and Technogly Press,
2 Wang, C. T.; Chen, S. H.; Zhao, S. Y.; Li, D. G. Acta Chimica
- 2002:68 [ ,
Sinica, 2003, 61(2): 151 [ , ) ,
, 2002: 68]
,2003, 61(2): 151]
. . o 17 Kolb, D. M.; Schweizer, M.; Hagenstrom, H. Surface Science,
3 Zhou, G. D.; Kamkin, A. N.; Liao, Q. Q. Acta Phys. -Chim. Sin.,
. 2001, 490(3): L627
2001, 17(7): 614 [ , Kamkin, A. N.,
18 Neto, P. D. L.; Parente, M. M. V.; Moreira, |. S.; Diégenes, I. C. N.;
,2001, 17(7): 614]
. . Mattos, O. R.; Barcia, O. E.; Santos, R. P.; Freire, V. N. J.
4 Kong, D. S.; Chen, S. H.; Wan, L. J.; Lei, S. B. Chem. J. Chin.
. Electroanal. Chem., 2007, 603: 21
Univ,, 2003, 24(10): 1847 [ , , ,
19 Luczak, T.; Pankiewicz, R.; Leska, B.; Schroeder, G.; Beltowska,
,2003, 24(10): 1847]
. o B. M.; Brzezinski, B. J. Molecular Structure, 2006, 800: 140
5 Libinis, P. E.; Whitesides, G. M. J. Am. Chem. Soc., 1992, 114:
9022 20 Liu, X.Y.; Chen, S. H.; Zhai, H. Y.; Shen, L. X.; Zhou, J. J.; Wu,
. L. Electrochemistry Communications, 2007, 9: 813
6 Shao, H. B.; Yu, H. Z,; Cheng, G. J.; Zhang, H. L.; Liu, Z. F. Acta | J loid
. . 21 El-Sayed, S. M.; Erasmus, R. M.; Comins, J. D. J. Colloi
Phys. -Chim. Sin., 1998, 14(9): 846 [ fy o o a
Int . 7,311:144
, . ,1998, 14(9): 846] erface Sct o e
22 H H. G.; P W. E imi 2 1(4): 57
7 Zhao, D.S: Liu, H. R.; Xu, Z. C.; Pang, D. J.: Wang, C. F. Chem. ong, H. G ;"  W. Electrochimica Acta, 2005, 51(4): 579
23 Bentiss, F.; Lebrini, M.; L ée, M. Corros. Sci., 2005, 47: 2915
3. Chin. Univ., 2005, 26(2): 334 [ , , , eniss, ., Lebrin, M.; Lagren :
24 Villamil, R. F. V.; Corio, P.; Rubim, J. C.; Agostinho, S. M. L.

, . , 2005, 26(2): 334]
8 Yang, H.F.; Feng, J; Liu, Y. L.; Yang, Y.; Zhang, Z. R.; Shen, G.

J. Electroanal. Chem., 2002, 535: 75



