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Acid Corrosion Inhibitor for Carbon Steel Extracted from Se-Rich Tea Leaves

HAO Xinming, LIAO Xinyi, ZHOU Xiaorong , LIAO Ruiyisu, XIAO Yaxin,
GU Yuan, SONG Yao
(College of Chemical and Environmental Engineering, Wuhan Polytechnic University, Wuhan
430023, China)

Abstract: A simple water extraction method was applied to produce solution containing Se-rich tea
leaves extract (SeTE). In this paper, the inhibition efficiency and mechanism of SeTE on carbon steel
in 1 mol-L"" HCI solution were studied by weight loss method and electrochemical tests. The results
showed that when the concentration, defined by the mass to volume ratio of dry Se-rich tea leaves to the
1 mol-L" HCI solution, reached 20 g-L", the corrosion inhibition efficiency of SeTE was more than
96 % at 25 °C. It was also suggested that the corrosion inhibition efficiency of SeTE decreased with rais-
ing temperature, and declined to about 80 % at 55 °C. The adsorption of SeTE on the surface of carbon
steel conformed to the Langmuir adsorption model, which increased the apparent activation energy of
corrosion reaction of carbon steel in HCI solution. And SeTE was a mixed-type corrosion inhibitor for
carbon steel.
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Tab.1 The corrosion parameters of carbon steel
in 1 mol-L" HCI with and without SeTE
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Tab.2 The electrochemical corrosion parameters of

carbon steel in two different solutions

NP E.,/mV | J /(mA-| b/(mV: | b/(mV-
JE§ Tk P A 5 B B
(vs.SCE) cm™) dec™!) dec!)
1 mol-L" HCI -531 36.22 379 399
10 g'L"' SeTE+
—-499 2.794 194 175
1 mol-L™" HCI
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Tab.3 The EIS parameters of carbon steel in

various aggressive solutions

TR R/(Q-cm?) | R,/(Q-cm?®)
1 mol-L" HCI1 2.265 1.785
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