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Abstract . c C

Thisresearchfocuseson the use of nanoparticlemodified voltammetric sensorsfor the rapid and green determinationfof ChemicalOxygenDemandin river waters and
waters from agricultural waste. Four different variants of modified electrodeshave been prepared CuOnanoparticleselectrogeneratedover Cuand coveredwith Nafion
film (CuOCu-Nf), and graphitecepoxy compositesmodified with Cu, CuQ and Cw NI alloy nanoparticles The responsefeatures of these electrodeswere assesseay
calibratingthem vs. glucose glycine,ethylene glycol,and potassiumhydrogenphthalate in alkaline media, as samplesproviding different difficulty in their (bio)degradation
characteristics Themost sensitiveelectrodewas demonstratedto be the (CuGQCu-Nf) electrode,with an LODof 12.3 mg O,L*.. Thejoint information provided by the sensor
array showed the ablility of estimating both the organicload and the type of samplein terms of difficulty of degradation,in what can be named an intelligent sensor
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ChemicalOxygenDemand(COD) . ’ Real Samples Analys‘fs--
ChemicalOxygen Demand (COD)is defined as the amount of molecular 1. Calibration ,
oxygen(in milligramsof O,) requiredto decomposeall the organiccompounds | f r\
IN 1 L of aqueoussolution to carbon dioxide and water. There are many ¢ o] com 200
methods reported for COD determination, such as the “conventional | o o |—————— .
dichromate titration method. Electreoxidizingthe ,organic contaminantsto P O s o .
completelytransformthem into CQ and H,O usingsensorss consideredthe - _112 > o
bestmethodfor CODestimation[1-3]. g o] 2T £ 1|
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(A) Hgure 4. gA) Oxidation curves of czlclic voltammetric responsesof electrode EL with the increaseof @
s s addition of glucosein 0.05 M NaOHsolution (B) Calibrationplot of intensity of current at E=0.7/0500f —
, it electrode El asa function of CODvalues(glucoseas standardsubstance)Potential scanwindow, -1.0 to
Electrical connector Cu electrode Cu/CuO electrode _C +0.7 V Vs Ag/AgC(BO M KC) Scarrate, 50mVl/s.

2. Spiking Tests L = :
6P B Table 1. Recovery yield of spiked glucose detected by electrod
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(B) Copper disc i glucose sample found |yield (%)
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Electrical connector Graphite-composite
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Figurel. Diagramof the fabrication proceduresof (A) the depositedCu/CuOelectrodeand (B) the graphitscepoxy Samplel  <LOD 38.32 27.11 109.5
electrodes(E2, E3 andE4) modifiedwith metal nanoparticleCu,CuOandNi Cualloy,respectively)

Sample 2  <LOD 38.32 27.67 108.6
Response Tests on Standard Compounds Sample 17 33.76 95 £ 112.11 82 02
1. Voltammetric Responses of Electrodes ta. Standard Compounds
N N g | - Sample 2 17.10 95.52 101.64 88.51
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Figure 2. Oxidz_ition curvesof cyclicvoltammetric responsesof electrodesEL (A), E2 (B), B3 (C),and 4 (D) to four . diucose @ containssomeorganiccompounds
standardchemicaloxygendemand(COD}pubstances2.15 mM glucose 2.15 mM glycine 2.15@M ethyleneglycol 2.15 Sample J7glucose ep-
M KHP that are difficult to be degraded
2. PCA on Standard Compounds ( —
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- Figureb. Scoreplot of the first two componentsobtained after PCAanalysisto real samplesanc ;‘
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> Conclusion
il C Thiswork developedan easy method of analyz;]régwastewaters titatively
and qualitatively by combining the electrochemical electrodes with the
electronic tongue technique The CODvalues were calculated based on the
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PC1 (66.7%) ﬁ calibrationandthe PCAtechniquecanbe usedto evaluatethe main component
O

Figure3. Scoreplot of the first twq componentsqbtalned afte_r pr.lnC|paI componentanaly5|§(PCA)A total of 20 of ariver sample,which is easyor difficult to be degraded Theresultingsensor
sampleswere analyzedcorrespondingto quadruplicatedeterminationsof glucose(blue), glycine(green),ethylene

ACkn OWIedgemeﬁs value of organicload but for predictingthe difficulty behaviorin its degradation
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