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Corrosion Behavior of X52 Steel in Triethylene Glycol Solution Containing H,S/CO,
Gas Mixture

LU Chao', ZHANG Yuxuan’, YANG Ping®, YAN Tingting’, DONG Xu®
(1. PetroChina East Pipeline Co. , Ltd. , Shanghai 200122, China; 2. Shanghai Branch, PetroChina Pipeline Bureau
Shanghai 200000, China; 3. Safetech Research Institute Beijing Co. , Ltd.

Abstract: The corrosion behavior of X52 steel in 80% (mass fraction) triethylene glycol solution containing H, S/
CO, gas mixture was studied using static normal temperature and pressure autoclave and CHI660D electrochemical
workstation. At the same time, the wettability of condensed water and triethylene glycol solution to X52 steel was
studied by means of JC2000C1 contact angle and interface tension meter. The results show that the corrosion rate of
X52 steel in the triethylene glycol solution containing H;S/CO, gas mixture was lower than that in the condensed
water containing H, S/CO, gas mixture. There were few corrosion products and some pits on the surface of X52 steel
after immersion in triethylene glycol solution. The 80% triethylene glycol solution caused a larger corrosion area on

the pipe wall than the same volume of the condensed water.
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Fig. 1 Microstructure of X52 steel
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Fig. 2 Surface morphology of rust removed X52 steel

after immersion in different experimental mediums
containing H, S/CO; gas mixture: (a) condensed water;

(b) 80% triethylene glycol solution
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Fig. 3 pH values of experimental mediums at

different experimental stages
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Fig. 4 Schematic diagram of iron corrosion cell
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Fig. 5 Accumulation of corrosion products on the surface

of X52 steel in different experimental mediums containing
H,S/CO, gas mixture; (a) condensed water;

(b) 80% triethylene glycol solution
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Fig. 6 Surface morphology of the corrosion products on
X52 steel after immersion in different experimental
mediums containing H; S/CO, gas mixture: (a, b)

condensed water, at low and high magnifications; (c, d)
80% triethylene glycol solution, at low and high

magnifications
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Fig. 7 Polarization curves of X52 steel in different

experimental mediums containing H,S/CO, gas mixture
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Tab. 1 Electrochemical parameters from fitting
polarization curves of X52 steel in different experimental

mediums containing H, S/CO;, gas mixture
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Fig. 8 EIS of X52 steel in different experimental

mediums containing H, S/CO, gas mixture:

(a) Nyquist plots; (b) Bold plots
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Fig. 9 The infiltration of different experimental mediums

on the surface of the X52 steel
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