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mercaptan and hydrogen sulfide on the corrosion of
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Macromorphologies of copper sheets after corrosion in different amounts of sulfur-containing compounds
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Fig.2 SEM images of copper sheets after corrosion in 20 wg/g of sulfur-containing compounds
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Table 3 Element contents of the product of copper sheet after corrosion in 20 pg/g of sulfur-containing compounds
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Fig.3 Attenuated total reflectance infrared specira (ATR) of the products of copper sheet after

corrosion in 20 pg/g of sulfur-containing compounds
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The effect and mechanism of copper corrosion by sulfur-containing
compounds in liquefied petroleum gas

YI Fei' LU Yuan"’* ZHAO JingMao’
(1. Engineering Technology Branch, CNOOC Energy Development Co. , Ltd. , Tianjin 300450 ;
2. CNOOC Oilfield Chemical Co. , Ltd. , Tianjin 300450 ;
3. College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: A very small amount of sulfur — containing compounds in liquefied petroleum gas (LPG) can cause seri-
ous corrosion of copper equipment and affect the production, sales and use of LPG. Therefore, it is of great practi-
cal significance to study the effect of sulfur-containing compounds in LPG on copper corrosion. This work studies
the effects of different contents of carbonyl sulfide, ethyl mercaptan and hydrogen sulfide in LPG on the corrosion of
copper sheets. The corrosion products were characterized and analyzed by scanning electron microscopy (SEM),
energy spectrometry (EDS) and attenuated total reflection infrared spectroscopy ( ATR). The corrosion mecha-
nisms of the three sulfur-containing compounds on copper sheets were explored. The results showed when the con-
tent of carbonyl sulfide and ethyl mercaptan in LPG is 20 wg/g, it starts to corrode copper flakes. When the content
of hydrogen sulfide is 5 wg/g, the copper flakes begin to corrode. As the content of hydrogen sulfide increases, the
degree of corrosion increases. When the content of the three sulfur-containing compounds is 20 pwg/g, obvious cor-
rosion products appear on copper sheets, and the corrosion is mainly localized. The corrosion products with carbon-
yl sulfide and ethyl mercaptan contain organic moieties, and the corrosion products with hydrogen sulfide are mainly
inorganic Cu,S and Cu,O. The corrosion process of carbonyl sulfide with copper is that copper atoms bond with sul-
fur and carbon in carbonyl sulfide to form copper carbonyl sulfide, or copper atoms bond with sulfur to form com-
plex corrosion products after association.

Key words: liquefied petroleum gas; sulfide; corrosion of copper sheet; corrosion mechanism



