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SOLID-LIQUID EQUILIBRIUM/UNIQUAC/NRTL/CUTTING FLUID/HARD

DISK DRIVE

A problem normally encountered in manufacturing of hard disk drive
components is the surface contamination of the product, which results in product
rejection prolonged production time, increasing production cost, and thus decreasing
profit of the production. Sample analysis showed that the residues on the specimen
were aliphatic hydrocarbons. This residue could be from two possible sources in the
production lines, i.e. the cutting fluid and the cleaning solvent. Component analysis of
these two fluids showed that the cutting fluid composed of 95.29% mineral oil, 2.19%
palmitic acid, 1.66% oleic acid, 0.33% stearic acid, and 0.53% linoleic acid by mole,
while the cleaning solvent was found to compose of 98.82% n-decane and 1.18%
n-octane by mole. Preliminary study of solubility for the cutting fluid and cleaning
solvent at the temperature range of 5-50°C showed that the mixtures were completely
miscible, but fatty acids could dissolve in hydrocarbon solvents only a limited
temperature range.

This research aims to analyze the thermal behavior of pure fatty acids and
ternary mixtures containing n-decane, palmitic acid and oleic acid using differential
scanning calorimetry (DSC). Solid-liquid and liquid—solid phase transitions were
observed on the DSC heating and cooling curves. Melting temperature and enthalpy of

melting for pure palmitic acid were in good agreement with the values previously



reported in the literatures. For pure oleic acid, two endothermic peaks appeared on
heating curve, which could relate to a reversible solid—solid phase transition of this
acid. Phase transition of the ternary mixtures was found to depend on the quantities of
fatty acids in the mixtures, while the quantity of n-decane did not affect the phase
transition at the studied temperature range. The liquid specific heat capacity for pure
fatty acids and ternary mixtures were in good agreement with the estimated values.
The specific heat capacity for the liquid phase of the ternary mixtures was observed to
depend linearly on the temperature in the range studied here.

Solid-liquid equilibria of ternary mixtures were determined in the temperature
range of 305.15-323.15 K. The co-existing solid and liquid phases were found to
contain substantial different compositions. Palmitic acid was the major component in
the solid phase, which was likely the result of its positive deviation behavior in the
ternary mixtures. Activity coefficient larger than unity emphasized that the observed
solubility of palmitic acid was lower than the value predicted for the case of ideal
solution. The experimental data of the palmitic acid solubility were correlated with
the NRTL and UNIQUAC models. The best description of solid—liquid equilibrium of

palmitic acid in n-decane — oleic acid was obtained from UNIQUAC model.
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