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Naked-Eye Screening and Optical Interphase Membrane Sensing Properties of
Ethyl Gallate for the Selective Detection of Iron(II)

Phetlada Kunthadee*, Preeyaporn Glinjan

Program in Chemistry, Faculty of Science, Maejo University, Chiang Mai 50290, Thailand
*E-mail: phetk@yahoo.com, phetlada@mju.ac.th

Abstract:

Ethyl gallate (EG) is the ethyl ester of gallic acid used as antioxidant in fatty products for the
prevention of rancidity. EG may also be considered as ion-selective sensor due to the
interaction between its electron-donating trihydroxy groups and a selective metal ion leading
to changes in optical properties. Therefore, the responses of transition metal ions such as
chromium(III), manganese(1I), iron(Il), iron(III), cobalt(I), nickel(II), copper(Il) and zinc(II)
to EG were examined via the naked-eye solution method compared with the polymeric
membrane detection. Naked-eye screening showed that iron(Il) was most selective to EG over
other cations due to an obvious color change from colorless to purple. The linear concentration
range was found to be 1x107 to 8x10 M of iron(Il) in acetate buffer solution at pH 6.
Interphase detection using PVC membrane containing EG ligand was carried out and the results
also indicated a high selectivity of membrane towards iron(Il) but a better linearity was found
to be in the range of 1x10~"" and 1x10~* M using UV-Vis and confirmed with FTIR techniques.
The proposed membrane was then successfully used to determine the low-level concentration
of iron(Il) with the acceptable range of percentage recovery in water samples.

Keywords: Ethyl gallate; Optical membrane sensor; Naked-eye; iron(1I)
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Ethyl gallate (EG)-
based plasticized PVC
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fabricated for a non-
destructive interphase
detection of iron(II)

compared with the
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