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Synergistic Effect of Inhibitors on Corrosion
rate of steel in Acid Pickling

Changiz Dehghanian Ali Shabzendeh Azari
Associate Professor Research Engineer
Chemical Eng. Dept., at the Univ. of Tech., Isfahan Tabriz Research Organization

Abstract
In this study an effort was made to study the synergistic effect of different in- !
hibitors on corrosion rate of steel in acid pickling solution.
In the selection of these Inhibitors, an effort was made to use the inhibitors
which their supply is possible in the country.
The synergistic effect of hexamine and furfural with the different concentra-
I tion ratios in the acid pickling solution was studied and the optimum mixture of !
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| these two inhibitors was determined. Potassium thiocyanide in different concen- !
1 trations were added to the optimum mixture of hexamine and furfural in order |
| to raise up the inhibition of the mixture. The optimum concerntration of potas- |
1 sium Thiocyanide was also determined. I

Different concentrations of potassium chromate were added to the above mix- |
ture in order to improve and speed up the inhibition of the mixture. A suitable |

concentration of potassium chromate was also determined. Addition of potas- |

1 percent in a short time.

I The above experiments were carried out by weight loss and electrochemical !

i techniques.
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sium chromate to the mixture increased the inhibition of the mixture by 98.9 !
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0.0339 Cu
0.0048 w
0.0021 Ti
0.0112 Sn
0.0022 Co
0.0035 Al
0.064 P
0.0001 Ca
0.0025 Zn
0.0782 C
0.2325 Si
0.0209 S
0.0162 P
0.5248 Mn
0.0218 Ni
0.0459 Cr
0.003 Mo
0.0015 \%
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3- Cooperative

4- Competitive

[1] Jesionek, M. and Szklarska-smiaiowska “ The
Inhibition of the dissolution of lton in Sulpuric
Acid by Halide lons”, Corrosion Science, Vol.
23, No. 2, 183-187, 1983.

[2] Wieczorek, G. and Smialowska, z.s. “Synergistic
action of n-dodecylamine with n-capric Acid on
the corrosion of steel in sulphuric Acid solution”,
Corrosion Science, Vol. 12, 877-889, 1972.

[3] Aramaki, etal “The synergistic Effect of Anions
and Ammonium Cation on The Inhibition of Iron
Corrosion in Acid Solution”, Corrosion Science,
Vol. 27, no. 5, 487-497, 1987.

1 0)ed /g Sl / a8 el

U PUPP S PRI PP SPSE JPp, VISV S
(il o

Josdos 5 el 38a 4o paalsy aiba oS a8 - Y
b Saiolab a i o (Sislusl GhalS o
s e Gl (sl i da o5 e 4 oo cotiS

9 Jlosdosd ¢ CpeliKa 4 anlly wle s S Gug sl - ¥
O SOk €€ 9 oo i poeally wilisn s
cdaay e AA /A el LA Gle s slge

9 ey a0l s S (Jgdngd (el S bslas o ¥

&l

[4] Banerjee, G. and Malhotra, S. N. “Contribution
to Adsorption of Aromatic Amines on Mild steel
Surface From HCL solution by Impecdance, UV
and Roman Spectroscopy”, Corrosion, Vol. 48,
No. 1, 10-15, 1992.

[5] Agrawal, R., etal,” The Effect of sulphuric Acid
Corrosion of 410 SS by Thiorea”, Corrosion Sci-
ence, vol. 34, No. 1, 37-52, 1990.

[6] Saber, T. M. H., etal, “Dibutyl Thiroea as corro-
sion inhibitors for Acid Washing of Multistage
Flash Distillation Plant”, British Corrosion Jour-
nal, Vol. 27, No. 2, 139-143, 1992.

oF




[7]1 Khamis, E. “The Effect of Termperature on the
Acidic Dissolution of Steel in Presences of In-
hibitors”, Corrsoion, vol. 46, No. 6, 476-484,
1990.

[8] Chandra Sekara Pillai, K., etal,” The Corrosion
of Mild steel in O, 0. 1M, 1M, 3M HCL”, Corro-
sion Science, Vol. 22, No. 1, 13-19, 1982.

[9] Pati, B. B., etal, “Effect of propargyl Alcohol on

Corrosion and Hydrogenation of steel in HCL

ay

Solution”, corrosion, Vol, 46, No, 5, 354-359,
1990.

[10] Brewester, R. Q., etal, “Utilized Experiments in
organic Chemistry”, Van Norstran Reinhold
Company, 1970.

[11] Growcok, F. B. and Frenier, Journal of Electro-
chemistry Society, vol. 135, 817-825, 1988.

[12] Othmer, K. Technology of chermical Processes,
Vol. 10, 1975.

¥ ojlad /g Jls /T ol




