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Corrosion Analysis of Ethylene Glycol Refrigerant on Heat Exchanger Copper Tube
Lin Jianfeng
( Guangdong Shenling Environmental Systems Co., Ltd, Foshan, 528313 )

[ Abstract]  In order to improve the corrosion of copper tubes in heat exchanger of ethylene glycol refrigerant refrigeration
equipment, the corrosion mechanism was confirmed and improvement measures were formulated. This paper analyzes and
discusses the corrosion leakage points of copper pipe by macro and micro inspection, chemical composition analysis and scanning
electron microscope. It is confirmed that the main reason of copper tube corrosion is that the carbon steel material in refrigeration
system reacts with acidified glycol solution to produce iron ion, which causes electrochemical reaction with copper tube of heat
exchanger, resulting in corrosion perforation and leakage. In this paper, the mechanism of glycol corrosion in refrigeration system
is further summarized. Based on the use of corrosion inhibitors, the protection measures of periodic detection and monitoring of
glycol pH value are proposed according to the corrosion mechanism, which has certain reference significance for the follow-up use
risk control.
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Table 1 Chemical composition of copper tube (mass
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Fig.1 Shell heat exchanger drawing
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Fig.2 Copper tube leakage location
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Table 2 Energy spectrum analysis result of sample cross section test position (wt%)

HRE A=Y C N 0 Si Al S Cl Ca Fe Cu SR
EDS 1 232 10.3 16.8 0.3 0.4 0.6 0.3 0.3 7.8 40.0 100.0
EDS 2 212 13.3 13.8 / / 0.5 0.2 0.3 1.6 49.1 100.0
EDS 3 229 6.6 14.7 0.5 0.7 0.8 0.8 / 2.0 51.1 100.0
EDS 4 0.3 / / / / / / / / 99.3 100.0
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Table 3 Analysis results of each ion in ethylene glycol solution of the system(mg/L)
MTi A T E THERIR TR FERS T BT BET

WAL R (mg/L) 30 7 16 29 1.9 215.7 58.3
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