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Analysis of the Black D eposit Inside the Steel Tube
of the Heat Exchanger by Gas Chramatography-M ass Spectrametry

JIAN G Dong-feng, FAN Guo-liang, WAN G Hui, ZHOU W ei-yi, W E | Xiao-bing
(TheA nalysis Center, TianjinU niversity, Tianjin 30007, China)

Abstract: The black deposit inside the steel tube of the heat exchanger in the oil refining
system w as analyzed to ascertain the composition and the origin by gas chromatography-
mass spectrometry (GC/M S) and environrmental scanning electron microscope (ESEM ).

The carbon, ferric and ferrous oxide, halogen, inorganic salt of the potassium etc , and
satisfied fatty hydrocarbon presented in the black deposit The results indicated that the
mixed gas in the steel tube changed into the condensate and sediment The sediment reacts
w ith the steel wall T he character of themedium in heat exchanger w as changed for the de-
posit corrosion The serious consequencew as of the steel tube to burst violently under the
internal nomal pressure
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Table 1 Relative concentrationsand species of the steel tubeand No 4 black deposit
Element C Fe Si Cr Mn (0] K Mg Ca Br
Steel sample 4 26 93 24 Q 44 109 a 97
Sanple
No 4 79 50 5 47 Q 47 12 63 Q20 Q 32 Q 29 139
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