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AC U REN ENVIRONMENTALLY FRIENDLY LUBRICANT DEGRADATION

A global shipping company contacted Acuren when the propeller shaft seals on one of their container ships began to
disintegrate. Propeller shaft seals are designed to last many years, so it came as a surprise when they started to fail after less
than one year. According to the client, the lubricant used in conjunction with the propeller shaft seals was switched from
mineral oil to an environmentally friendly biodegradable oil during the shaft seal installation. In addition to the failed seals,
Acuren requested a sample of the previously used lubricant and a sample of the new lubricant.

In Acuren’s laboratory analysis, it was determined that the biodegradable lubricant was partially degraded, which was the likely
cause of the shaft seal failure. FTIR spectroscopy showed that the lubricant consisted of a long-chain ester oil that contained
unsaturated olefinic groups, which are necessary to prevent the lubricant from solidifying. Unfortunately, these olefinic groups
are prone to chemical attacks by atmospheric oxygen. This was confirmed by measuring the iodine value and acid number of
the used and new lubricant samples. The used lubricant had a lower iodine value and a higher acid number, which showed that
the unsaturated olefinic groups of the used lubricant were partially oxidized.

Acuren reviewed published literature of established environmentally acceptable lubricants and made recommendations to the
customer regarding a more suitable and stable product.

Figure 1

Figure 1: Photograph of the damaged propeller shaft seal. Figure 2: Propeller shaft lubricant samples were collected at various
locations of the shaft. The lubricant sample on the left is a new reference sample. The samples show varying degrees of darkening and
turbidity, which is indicative of oxidation and water intrusion.
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