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Extended Abstract:

The science of solid-state nuclear track detectors was born in 1958.Operation of the solid-state
nuclear track detector is based on the fact that a heavy charged particle will cause extensive
ionization of the material when it passes through a medium. The bulk etch rate Vj is the rate of
removal of the undamaged surface of the detector. Due to the chemical reaction between the etching
solution (etchant) and the detector material, some molecules of the detector material are removed.
The final effect is the removal of the material from the detector surface. During etching, the material
is removed layer by layer and the thickness of the detector becomes smaller and smaller. The
aqueous solutions of NaOH or KOH are the most frequently used chemical solutions in this regard.

With the discovery of the relative fast etchant of NaOH/ethanol solution for the CR-39 detector,
more etchants can be chosen for CR-39 in various applications. The bulk etch and track etch rates
depend on the molarities of the NaOH/ethanol solution. In the present investigation, the bulk etch
properties of CR-39 in NaOH/ethanol were measured from direct measurements instead of using the
track length-diameter method. The track lenght-diameter method is an indirect method, which might
not be able to take into account the effects resulting from precipitation of etch products onto the
alpha-particle track walls. The latter has likely occurred in etching of CR-39 using NaOH/ethanol as
found in the present work. The advantage of the direct method used in the present paper is that the
results will not be affected by such precipitation.
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The paper aims to determine the bulk etch rate of the nuclear track detector CR-39 using the
echant solution NaOH/Ethanol. A piece of plastic detector CR-39 Page Mouldings (Worcestershire,
England) with 200 um thickness and dimensions of (1.2x1.2) cm” was used. The detectors were
etched by the aqueous solution NaOH/Ethanol instead of NaOH/Water with different molarities (1.5-
4.0) N at a temperature of (50+1) °C. The direct measurement method of the removed layer from the
detector surface has been used to find the bulk etch rate. It was found that the bulk etch rates
measured by using the etchant solution NaOH/Ethanol are much greater than those obtained by using
NaOH/Water. Their values have ranged between (11.813-18.268) ;,Lm.hr'l .
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