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COBALT POLLUTION IN SOIL AND WATER
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ATOMIC ABSORTION SPECTROMETRY

INDUCTIVELY COUPLED PLASMA MASS SPECTROMETRY
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CHEMICAL SENSOR: A SCHEME
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CHEMICAL SYNTHESIS
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DEVELOPMENT OF AN ELECTROCHEMICAL IMPEDIMETRIC SENSOR
BASED ON AN ION IMPRINTED POLYMERIC FILM FOR THE
DETERMINATION OF Co?*IONS IN WATER OF ENVIRONMENTAL INTEREST
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METHODS
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ELECTROCHEMICAL CHARACTERIZATION
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OPTIMISATION BY MULTIVARIATE EXPERIMENTAL
DESIGN

MODDE®
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DoE
23 different experiments, 4
affecting variables
Y = Sensitivity of IIP sensor

)

i ™~
Experiment|Experiment Run Order | Incl/Excl 2-AP . co* . Cycles Tm.me \
number name concentration | concentration elution

1 N1 18 Incl 1 1 10 10

2 N2 1 Incl 2 1 10 10

3 N3 5 Incl 1 5 10 10

4 N4 2 Incl 2 1 30 10

5 N5 23 Incl 1 5 30 10

6 N6 22 Incl 2 5 30 10

7 N7 3 Incl 1 1 10 25

8 N8 9 Incl 1 5 10 25

9 N9 6 Incl 2 5 10 25

10 N10 8 Incl 1 1 30 25

11 N11 16 Incl 2 1 30 25

12 N12 11 Incl 2 5 30 25

13 N13 19 Incl 1 3 20 17.5
14 N14 15 Incl 2 3 20 17.5
15 N15 20 Incl 1.5 1 20 17.5
16 N16 12 Incl 1.5 5 20 17.5
17 N17 4 Incl 1.5 3 10 17.5
18 N18 17 Incl 1.5 3 30 17.5
19 N19 7 Incl 1.5 3 20 10

20 N20 14 Incl 1.5 3 20 25

21 N21 13 Incl 1.5 3 20 17.5
22 N22 10 Incl 1.5 3 20 17.5
23 N23 21 Incl [\ 1.5 3 20 17.5 /




OPTIMISATION OF EXPERIMENTAL FITTING OF
EIS DATA
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number of iterations = 300
0. 10000 _20.000  30.000..__.40.000  50.000 Warning: The relative deviation of the calculated spectrum
ReZ, Ohmn " from the measured data exceeds 2%




OPTIMISATION OF EIS DATA
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CONCLUSIONS

v' Adequate properties of selectivity and stability of the IIP films, compared with the
yields obtained with other sensors.

v' 44% of experiments with best fit comparing circuit model vs. experimental\ata.
v’ Sensitivity of Co(ll)-1IP film sensor towards Co?*ions in the range of concentration

between 1.9 and 32.5 umol L! was 5 times higher than that reported for NIP film,
revealing the goodness of imprinted process.
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