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Abstract:

In this research, two anion selective sensors based upon nano sized ion-imprinted
polymers (IIPs) were fabricated for the selective determination of phosphate ions. In IIPs
synthesis procedure of these two sensors, precipitation polymerization and emolsion
polymerization methods were used. In precipitation polymerization method, methacrylic
acide and 4-vinylpyridine as functional monomers, ethylene glycol dimethacrylate as cross
linker, AIBN as initiator, acetonitrile and water as solvents were used. synthetic IIPs were
used in structure of a carbon-paste electrode, in order to check function of fabricated
anion-selective electrode, another sensor was fabricated based on non-imprinted polymer
(NIP) and potential responses of fabricated sensors based on I[P and NIP was compared.
The IIP-based sensor, exhibited higher selectivity and sensitivity to phosphate ions than
NIP-based sensor. After optimization of sensor components and checking interferencess,
Calibration curves was plotted according to which a good linear response over a wide
concentration range from 1.0x 107 - 1.0 1071 M with the detection limit of 5.0x 10~%
M and Nernstian slope of 29.7 mV/decade in pH=4 was obtained. In the other part of this
project, in IIP synthesis in which emolsion polymerization method was used, methacrylic
acide, divinylbenzene (DVB), cetyltrimethylammonium bromide, ammonium persulfate,
chloroform and water was used as functional monomers, cross linker, Emulsifier, initiator
and solvents respectively and polymer basis formation is based-upon surface-imprinted.
The IIP-based sensor exhibited higher selectivity and sensitivity to HPO4> ions than NIP-
based sensor. The developed HPO4>~ selective electrode, indicated a good linear response
over a wide concentration range from 1.0x107 - 10" M for HPO4* in pH=8 with a
Nernstian slope of 30.1 mV/decade and the detection limit of 4.0x10° M was obtained.
After examining the selectivity of the sensor with regard to calculated selectivity
coefficients for different anions, it was indicated that these anions do not have any
interferencesin measuring hydrogen phosphat anions. The effect of different relations of
sensor components was studied and the electrode which contains 0.01 gr IIP, 0.008 gr
carbon graphite, 0.002 gr graphene, 0.012 binder turned out to be the most sensitive sensor,
to have faster response time, and vaster measurement domain.

Keywords: Anion selective sensor, hydrogen phosphate ion, nano-sized polymer, ion
imprinted polymer.
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