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Abstract

Methylene Chloride (MC) is a major component used in decoating processes. At present, the use of
methylene chloride has been banned due to the long-term impact of air pollution. The Basel
convention launched in 1989 is the international agreement for controlling the use of methylene
chloride. This commitment plays an important role in manufacturing and export sectors in Thailand.
This research aims to find out the alternative solvents replacing the use of methylene chloride in
order to reduce the environmental effect. The stripping test was carried out on the samples coated by
polyurethane-acrylic enamel as a first primer and then covered the top surface by lacquer. Two
alternative solvents used in this study were n-methylpyrrolidone (NMP) and dimethyl sulfoxide
(DMSO). The results showed that the rates of stripping at room temperature (30°C) of NMP and
DMSO were lower than that of MC. The stripping period was only 15 minutes for MC while it took
90-120 minutes and 180-240 minutes for NMP and DMSO, respectively. Mixing NMO or DMSO
with concentrated formic acid did not only remove rust on metal surface but also reduced the
stripping time to lower than 20 minutes. The solvent mixed by NMP and DMSO with the ratio of
40:60 by volume removed the paint within 11 minutes at 70°C with the large scraps which were
easy to remove. Reuses of NMP and DMSO were more than 10 times but the contamination of
water can reduce the stripping efficiency of NMP and DMSO. These two chemicals reacted with

water then produced the compounds, which decreased the stripping efficiency. The results of



recycling of NMP and DMSO by distillation showed that the stripping efficiency of the distillated
NMO was similar to that of undistilled one. While the distilled DMSO decomposed as toxic
products, which did not affect the paint stripping. In comparison to distillation, reused of the
alternative solvents was introduced as an economical pratice. Considering of the environmental
impacts, the Vapor Hazard Ratio (VHR) of MC is more than that of NMP and DMSO 100 times.
Replacing of MC by NMP and DMSO is probably an interesting alternative in paint coating

industries.

Keywords: Dimethyl Sulfoxide / Methylene Chloride / N-methylpyrrolidone / Paint Stripping



