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The concentrations of carboxylic acid esters and lubricants were measured by using a gold-
coated opticalfiber sensor system. The sensor system consisted of a He-Ne laser, an optical
fiber, and a detector. A part of the optical fiber, which was in contact with a sample solution,
was coated by a gold thin film after removing the fiber clad. The intensity of the transmitted
laser light by the fiber varied with the refractive index of the sample solution. The transmit-
tance of the fiber on ethyl formate with a refractive index below 1.37 decreased with increasing
the concentration of the formate, while that of the fiber on the other ester compounds with a
refractive index, above 1.37, such as diethyl sebacate and DOS, increased with increasing these
material concentrations. The difference in the concentration dependence of the transmittance
was thought to be explained on the basis of the refractive index of the sample solution. The
sensitivity of this sensor system was good for these carboxylic acid esters and lubricants. In par-
ticular, plots of the transmittance against the concentrations of DOS and DOA were liner over
the range of 20 to 80%. Thus, this gold-coated optical fiber sensor system can be used to deter-
mine the concentration of carboxylic acid esters and lubricants.
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Fig. 2 Relationship between transmittance and the
concentration of ethyl propionate, ethyl acetate, and
cthyl formate in ethanol
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Fig. 1 Schematic drawings for light absorption of the

gold-coated unclad optical fiber™”
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Fig. 3 Relationship between transmittance and the
concentration of ethylene glycol in ethanol

The relevant refractive index values are also shown
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Fig. 4 Structural formula of dialkyl dicarboxylates
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Fig. 5 Relationship between transmittance and the
concentrations of diethyl sebacate, diethyl adipate, and
diethyl malonate in ethanol

A diethyl sebacate; []: diethyl adipate; O: diethyl
malonate
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Fig. 6 Relationship between transmittance and the
concentrations of DOS and DOA in ethanol
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Fig. 7 Relationship between transmittance and the
concentration of DOS in 2-ethylhexyl alcohol
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