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Failure Analysis and Suggestions for Heat Exchanger Tube of
Circulating Water Heat Exchanger

CHEN Lijuan!?, WEI Bo'?, XU Xianghong!

(1. School of Chemical Engineering, Xinjiang University, Urumgi Xinjiang 830046, Ching, 2. Xinjiang Key Laboratory of
Cleaner Transition of Coal & Chemical Process, Xingiang University, Urumqi Xinjiang 830046, China)

Abstract : The corrosion process of heat exchange tube made by 20 steel, which has been leaking for about half a
year in a chemical plant, was analyzed by means of macroscopic morphology observation, X-ray diffraction analysis,
infrared spectrum analysis and thermogravimetric analysis. The results show that the scale on the inner wall of
the tube is serious, and the corrosion under the scale occurs. At the same time, Cl accumulates in the occluded
area under the scale and causes the autocatalytic effect, which further accelerates the process of the corrosion, and

causes the leakage of the heat exchange tube within half a year.
Key words : heat exchange tube; 20# steel; under-deposit corrosion; pitting corrosion
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Fig 1 Shell and Tube heat exchanger
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Tab 1 Chemical composition of 20 steel (wt.%)

Element C Si Mn P S Cr Ni Cu Fe
Content 0.18 0.18 0.39 0.014 0.005 0.01 0.01 0.01 Bal.
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Fig 4 XRD pattern of outer products formed on Fig 5 XRD pattern of inner corrosion products
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Fig6 FT-IR spectras of the inner corrosion prod- Fig 7 DSC and TG curves of the inner corrosion
ucts formed on the inner wall of heat exchange products formed on the inner wall of heat ex-
tube change tube
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AFe(OH), + 05 — 4o — FeOOH + 2H,0 (6)
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