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Abstract: In order to solve the scaling problem of 1,4-butanediol vaporizer in the GBL unit of Sichuan Tianhua Chemical Group Co.,
Ltd., ensure continuous and stable operation of the unit, and reduce operation and maintenance costs, this study conducts a systematic
analysis of the causes of scaling and existing treatment methods. At the same time, through comparative experiments and process
simulations, optimization solutions are proposed and the effectiveness is verified. Research has shown that scaling in vaporizers is
mainly caused by two factors: Firstly, the high boiling material in the 1,4-butanediol feed that is not effectively intercepted by existing
filters; secondly, the residue formed by the decomposition of 1,4-butanediol and its impurities during the vaporization process, which
deposits on the surface of the vaporizer tubes and fins, resulting in a decrease in heat transfer efficiency, and the current offline
shutdown cleaning mode seriously affects the continuity of the device. In response to this issue, this study proposes two core
improvement measures: firstly, upgrading the 1,4-butanediol feed filter, replacing the plastic skeleton with a 304 stainless steel
skeleton, and accurately controlling the feed temperature to 45 °C to enhance the retention effect of high boiling materials; Secondly,
optimize the structure of the vaporizer, adjust the assembly direction to install from top to bottom, reduce the width of the fins, and
change the spot welding fixation to steel wire fixation after drilling the inlet fins. The actual application results show that the improved
vaporizer has extended the scaling cycle by more than 60%, reduced offline cleaning frequency by 50%, increased the efficiency of
removing fins by 50%, and effectively ensured the purity of GBL products (>99.7%), significantly improving the continuity and
economy of device operation, providing feasible technical reference for scaling control of similar GBL production devices.
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