SEL LI
J. Corros. Sci. Soc. of Korea
Vol. 17, No. 3, Sept, 1988

(RRZEEAO

>
ok

=Wl A1 Al-brass?] ¥

139

Al A A 2 4 2] Thiourea

Thiourea as Corrosion Inhibitor for Al-brass in Nitric Acid

Myung Ho Kuk - Myun Sup Kim

Dept. of Chem. Eng., Hanyang Uniyp.

The corrosion inhibition of thiourea on Al-brass in nitric acid was studied using weight loss

measurement, polarization and SEM techniques.

A significant retardation of corrosion rate was observed in nitric acid inhibited by thiourea.

The value of inhibition efficiency from weight loss measurement was in good agreement to those

obtained from polarization technique.

Thermodynamic parameters of adsorption were obtained using Flory-Huggins adsorption

isotherm of this inhibitor on Al-brass surface.

The corrosion inhibition effect of thiourea on Al-brass also was observed directly using

SEM.
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Table. 1.

Chemical composition of the specimen.

Cu Zn Al | As Pb Fe

77.53|remainder| 1.94|0.037(0. 0031/0. 0031
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Fig. 1. The apparatus of the polarization experiments.
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Fig. 2. Variation of weight loss of Al-brass in 0.1M
HNO; containing thioureo with immersion time ot 30C.
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fig. 3. Variation of weight loss of Al-brass in 0.1M

HNO; containing thiourea with immersion time at 40°C.
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Fig. 4. Variation of weight loss of Al-brass in 0.1M
HNO; containing thiourea with immersion time'ot 50C.
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Table. 2. Inhibitor efficiency (%).
Temp () 30 40 50
Inhibitor concentration
10 *M Thiourea 67 76 77
10 *M Thiourea 88 89 89
107*M Thiourea 90 91 92
3x107*M Thiourea 89 90 90
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Fig. 5. Polarization curves for Al-brass in 0. 1M
HNO, containing 3x 107°M — 10"°M concentration
of inhibitors.

Table. 3. Inhibition effect of thiourea.
Corrosive Corrosion Free corrosion Percent inhibitor
current potential
density From weight From
medium (A/cm?) loss (%) polarization(%)
0.1M HNO;,. 46 —0.008 - -
107*M Thiourea 10 —0.096 67 78
107*M Thiourea -0.201 88 9
107*M Thiourea 2 -0.374 90 95
3x10°*M Thiourea —0.454 89 93
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Fig. 6. Test of the experimental results at 30-50C
and n=4 according to Flory-Huggins isotherm.
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Fig. 7. Effect of temp. on the free energy of
adsorption.
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Table. 4. Free energy (4G®a), enthalpy (4H’a) and
entropy (45°a) of Thiourea in 0. 1M HNO; at 30T

Inhibitor - 4G’a 4 H% A4Sa
(Kcal/ ol | {(Kcal/mol) |(cal/mol °K)
10*M thiourea 8.9 9.0 59
107*M thiourea 9.7 8.5 60
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Fig. 9. SEM of the surface of Al-brass after
corrosion in 0. 1M HNO, ot 30C for 1 hr.

Fig. 10. SEM of the surface of Al-brass in 107°M
thiourea and 0. 1M HNO, solution at 30C for 1 hr.
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