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Introduction
In the recent years, pollution of the environment by heavy metals 

has received considerable attention. Nickel is a moderate toxic element 
compared to other transition metals. However, it is known that 
inhalation of nickel and its compounds can lead to serious problems, 
including respiratory system cancer. Moreover, nickel can cause a 
disorder known as nickel-eczema [1,2]. Nickel is an excellent alloying 
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formed through the reaction of hydrazine on ketones or aldehydes [29-31].

Experimental Section
Materials and instruments
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Figure 4 show the absorption spectra of immobilized 
1-acenaphthoquinone 1-thiosemicarbazone on hydrolyzed cellulose 
acetate which was obtained after equilibration at pH 6.0 containing 
different concentrations of Ni2+. The spectral characteristic of this optical 
sensor indicate maxima at 337 nm. It is evident that the membrane 
absorbance at 337 nm decrease by increasing Ni2+ concentration as a 
result of the complex formation in the optode. During the titration, 
no measurable spectral shift was observed, which is typical for an 
absorption process involving a strong complex formation [26].

Effect of pH on the sensor response

The response characteristic of the prepared membrane sensor was 
highly dependent to pH. Since variation of pH changed the absorbance 
of both the free and complexed forms of the immobilized L, for the 
study of the effect of pH absorbance differences (∆A) before and after 
addition of Ni2+ was followed in a pH range of 4 to 10. As shown in 
Figure 5, the change in absorbance increased rapidly by changing the 
pH from 4 to about 5.5, while it was decreased at pH values higher than 
6.5. The diminished response at the low pH region may be explained 
by the extraction of H+ from the test solution into the membrane, via 
protonation of the donor atoms of L, resulting in an expected change 
in the formation of a Ni2+-L complex. On the other hand the reduced 
optical response of the proposed sensor due to a possible of Ni2+ 
hydrolysis in higher pH values. Thus, a pH of 6.0 was considered as 
optimum and used for further studies [33].

Calibration curve of the sensor

The dynamic working ranges for the proposed membrane sensor 
was studied by stepwise addition of Ni2+ to a series of test solutions 
followed by the absorbance difference monitoring at 337 nm. It was 
found that the absorbance decreased continuously by increasing the 
Ni(II) concentration and the membrane was saturated when the Ni2+ 
concentration exceeded 10-4 mol L-1. Under the specified experimental 
conditions, the calibration curve in a logarithmic scale for Ni2+ 
was linear from 5.01 × 10-10 to 2.04 × 10-5
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38]. The mean absorbances of the membranes at 337 nm were found 
to be 0.801 (± 0.025) and 0.805 (± 0.020), before and after this period, 



Citation: Alizadeh K, Rad NA (2016) A New Optical Sensor for Selective Monitoring of Nickel Ion Based on A Hydrazone Derivative Immobilized on 
the Triacetyl Cellulose Membrane. J Anal Bioanal Tech 7: 322. doi:10.4172/2155-9872.1000322

Page 5 of 6

Volume 7 • Issue 4 • 1000322
J Anal Bioanal Tech
ISSN: 2155-9872 JABT, an open access journal 

11.	Dridi C, Ben Ali M (2008) Electrical and optical study on modified thiacalix(4)
arene sensing molecules: Application to Hg2+ ion detection. Mater Sci Eng C 
28: 765-770.

12.	Yang Y, Jiang J, Shen G, Yu R (2009) An optical sensor for mercury ion based 
on the fluorescence quenching of tetra(p-dimethylaminophenyl)porphyrin. Anal 
Chim Acta 636: 83-88.

13.	Han ZX, Luo HY, Zhang XB, Kong RM, Shen GL, et al. (2009) A ratiometric 
chemosensor for fluorescent determination of Hg(2+) based on a new 
porphyrin-quinoline dyad. Spectrochim Acta A Mol Biomol Spectrosc 72: 1084-
1088.

14.	Hisamoto H, Watanabe K, Nakagawa E, Siswanta D, Shichi Y, et al. (1994) 
Flow-through type calcium ion selective optodes based on novel neutral 
ionophores and a lipophilic anionic dye. Anal Chim Acta 299: 179-187.

15.	O’Neill S, Conway S, Twellmeyer J, Egan O, Nolan K, et al. (1999) Ion-selective 
optode membranes using 9-(4-diethylamino-2-octadecanoatestyryl)-acridine 
acidochromic dye. Anal Chim Acta 398: 1-11.

16.	Tóth K, Thu Lan BT, Jeney J, Horváth M, Bitter I, et al. (1994) Chromogenic 
calix[4]arene as ionophore for potentiometric and optical sensors. Talanta 41: 
1041-1049.

17.	Shortreed MR, Dourado S, Kopelman R (1997) Development of a fluorescent 
optical potassium-selective ion sensor with ratiometric response for intracellular 
applications. Sens Actuators B 38-39: 8-12.

18.	Ensafi A, Bakhshi M (2003) A stable optical film sensor based on immobilization 
of 2-amino-1-cyclopentene-1-dithiocarboxylic acid on acetyl cellulose 
membrane for Ni(II) determination. Sens Actuators B 96: 435-440.

19.	Shamsipur M, Poursaberi T, Karami AR, Hosseini M, Momeni A, et al. 
(2004) Development of a new fluorimetric bulk optode membrane based on 
2,5-thiophenylbis(5-tert-butyl-1,3-benzexazole) for nickel(II) ions. Analytica 
Chimica Acta 501: 55-60.

20.	Alizadeh N, Moemeni A, Shamsipur M (2002) Poly(vinyl chloride)-membrane 
ion-selective bulk optode based on 1,10-dibenzyl-1,10-diaza-18-crown-6 and 
1-(2-pyridylazo)-2-naphthol for Cu2+ and Pb2+ ions. Anal Chim Acta 464: 187-
196.

21.	Shamsipur M, Hosseini M, Alizadeh K, Alizadeh N, Yari A, et al. (2005) Novel 
fluorimetric bulk optode membrane based on a dansylamidopropyl pendant 
arm derivative of 1-aza-4,10-dithia-7-oxacyclododecane ([12]aneNS2O) for 
selective subnanomolar detection of Hg(II) ions. Anal Chim Acta 533: 17-24.

22.	Kim SH, Han SK, Park SH, Lee SM, Mi Lee S, et al. (1999) Use of squarylium 
dyes as a sensing molecule in optical sensors for the detection of metal ions. 
Dyes and Pigments 41: 221-226.

23.	Ganjali MR, Poursaberi T, Hajiagha-Babaei L, Rouhani S, Yousefi M, et al. 
(2001) Highly selective and sensitive copper(II) membrane coated graphite 
electrode based on a recently synthesized Schiff’s base. Anal Chim Acta 440: 
81-87.

24.	Gholivand MB, Ahmadi F, Rafiee E (2006) A novel Al(III)-selective 
electrochemical sensor based on N,N'-bis(salicylidene)-l,2-phenylenediamine 
complexes. Electroanalysis 18: 1620-1626.

25.	Ganjali MR, Rezapour M, Norouzi P, Salavati-Niasari M (2005) A new 
pentadentate S-N Schiffs-Base as a novel ionophore in construction of a novel 
Gd(III) membrane sensor. Electroanalysis 17: 2032-2036.

26.	Alizadeh K, Rezaei B, Khazaeli E (2014) A new triazene-1-oxide derivative, 
immobilized on the triacetyl cellulose membrane as an optical Ni2+ sensor. 
Sens Actuators B 193: 267-272.

27.	



Citation: Alizadeh K, Rad NA (2016) A New Optical Sensor for Selective Monitoring of Nickel Ion Based on A Hydrazone Derivative Immobilized on 
the Triacetyl Cellulose Membrane. J Anal Bioanal Tech 7: 322. doi:10.4172/2155-9872.1000322

Page 6 of 6

Volume 7 • Issue 4 • 1000322
J Anal Bioanal Tech
ISSN: 2155-9872 JABT, an open access journal 

31.	Alizadeh K, Ghiasvand AR, Borzoei M, Zohrevand S, Rezaei B, et al. (2009)
Experimental and computational study on the aqueous acidity constants of
some new aminobenzoic acid compounds. J Mol Liq 149: 60-65.

32.	Noroozifar M, Khorasani Motlagh M, Taheri A, Zare Dorabei R (2008)
Diphenylthiocarbazone immobilized on the triacetyl cellulose membrane as an
optical silver sensor. Turk J Chem 32: 249-257.

33.	Hashemi P, Hosseini M, Zargoosh K, Alizadeh K (2011) High sensitive optode
for selective determination of Ni2+ based on the covalently immobilized thionine 
in agarose membrane. Sens Actuators B 153: 24-28.

34.	Alizadeh K, Parooi R, Hashemi P, Rezaei B, Ganjali MR (2011) A new Schiff's
base ligand immobilized agarose membrane optical sensor for selective
monitoring of mercury ion. J Hazard Mater 186: 1794-1800.

35.	Shamsipur M, Alizadeh K, Hosseini M, Caltagirone C, Lippolis V (2006) A


	Corresponding author
	Abstract
	Keywords
	Introduction 
	Experimental Section 
	Materials and instruments 
	Procedures 

	Results and Discussion 
	Preliminary studies 
	Effect of pH on the sensor response 
	Calibration curve of the sensor 
	The sensor response time 
	Effect of interfering ions 
	Regeneration and reproducibility of the sensor 
	Lifetime and stability 

	Application 
	Conclusion 
	Acknowledgements 
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8
	Table 9
	Table 10
	Table 1
	References

