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CORROSION INHIBITION OF MILD STEEL BY
GOLDTHREAD EXTRACTIVE IN 1mol/L HCI SOLUTIONS
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2. Graduated School, Chinese Academy of Sciences, Beijing 100039

ABSTRACT : Solid goldthread extractive was investigated as an excellent natural green inhibitor. The results of
weight-loss and electrochemical tests showed that its inhibition efficiency for mild steel in 1 mol/1. HC! solu-
tions could reach as high as 98% . The adsorption of the inhibitor molecules on the mild steel surface obeys
Langmuir isotherm. The potentiodynamic curves indicated that this inhibitor suppressed both anodic and ca-
thodic processes of the corrosion reaction. EIS spectrum for mild steel in HCl solutions with inhibitor showed
that the polarization resistance increased with the increase of the inhibitor concentration. The SEM analysis also
proved the better protection provided by this goldthread extractive.
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Fig.1 Inhibition efficiency of goldthread

extractive for mild steel in 1 mol/ L HCI
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Fig.2 Langmuir adsorption isotherm for goldthread
extractive on mild steel in 1 mol/L. HCI
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Fig.3 Polarization curves for mild steel in

1 mol/L HC! with inhibitor
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Table 1 Polarization parameters for mild steel in 1 mol/I. HCI with and without inhibitor

concentration(C) E e mV b, mV/s b,mVes I core» pA/ cm® C.R./a IE%
0 - 439.6 55.4 19.6 485.6 5.657 0
0.001 - 446.0 65.4 34.2 42,3 0.493 91.3
0.010 - 448.9 76.2 70.3 33.8 0.394 93.0
0.050 - 448.4 90.3 84.1 19.4 0.226 96.0
0.100 ~469.1 90.5 80.5 14.4 0.167 97.0
0.200 ~464.7 93.9 86.3 9.32 0.109 98.1
1.000 -490.7 90.1 117.8 8.94 0.105 98.2
Table 2 Impendence data of mild steel in 1 mol/L HCI with in-
T ik » 0.001g/L hibitor
1200 © 0.010g/L
. g?ggg;t concentration, mol/L  R,. Ca F IE %
E 800 | 2 Soooast 0 38.16 4.11%10° 4 0
C'JE_ . 0.001 296.1 1.10x10"* 87.9
3 .
N 400 ’..: . 0.01 400.2 1.01x10°° 90.5
A 0.05 593.8 9.70%107° 93.1
i O 400 800 1200 1600 2000 0.1 910.4 6.91x10°% 958
Zre, )+ cm? 0.2 1495 3.98x10 ° 97.4
1.0 1659 1.16>107" 98.2

Fig. 4 Nyquist diagram for mild steel in 1 mol/L

HCI with inhibitor

Fig.5 Equivalent circuit model for the studied system
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Fig.6 Scanning electron micrographs of mild steel specimens after immersion in 1 mol/L HCl:

{a) without and with (b) inhibitor of 1.000 g/L
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