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Preparation and Study the nitrate Selective Electrode based
on Quaternary ammonium salts in
PVC matrix membrane
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Abstract:

Several nitrate electrodes were constructed based on PVC matrix membrane consist of alkyl
quaternary ammonium cations [Tetra-n- Octyl Ammonium Chloride(TOA-CL), Tetran-n- heptyl
ammonium chloride (THA-CL)].They were tested as sensor with various mediators such as [di-
n-butyl phthate (DBPH),tri —n-butyl phosphate(TBP) and o-nitro phenyl octyl ether(NPOE).

The parameters for these electrodes (slope, concentration range, detection limit, life time, PH
and selectivity) were studied. Through this study, these electrodes have good parameters, which
can depend on it for determination of nitrate ion in water and other various samples.

The Nernestian slope for these electrodes were ranged from 57.5 to 60.1mV/decade ,linear
concentration ranged from 4x10°M to 10™M and detection limit ranged from 4x10°M t010°M.
Relative error (RE) for these electrode was calculated for synthetic solution and determined the
nitrate concentration by direct method and standard addition methods
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Membrane Solvent Slope Concentration Detection Correlation Life time
No. mediator mV/decade Range/M Limit/M coefficient (month)
| DBPH 58.1 101-4x107 1.5x10° 0.9998 3
T TBP 57.1 101-4x10° 10° 0.9980 1
" NPOE 58.5 10110 7x10” 0.9990 2
IV DBPH 59.6 101-4x10° 6x10° 0.9996 4
V NPOE 58.7 101-4x10° 10° 0.9998 3
VI TBP 60.1 101-4x10° 10° 0.9998 1
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Interfering Conc.of Membrane no.
ion Interfering v Vv VI
Nitrite 102 0.9 0.7 0.7
NO, 10° 0.14 0.2 0.4
Chloride 10° 0.8 1.3 0.9
Cr 10° 0.7 0.8 0.7
Acetate 10° 0.67 1.1 1.1
OAC 10° 0.32 0.6 1
Sulfate 10 6.3x10° 5x10 3.3x10°
SO, 10° 3.3x10° 3x10° 2.5%x107°
()ads Jo
< il oy el M@Lmu@#\ Gkl el Uadl) Aol
Conc.of nitrate D.M" S AT M.S.A. GP
103 9.8x10™ 1.03x10°° 1.043x10°3 1.032x10°
R.E 2% 3% 4.3% 3.2%
10* 9.82x107 9.968x10™ 9.951x10™ 9.95x10™
R.E 2% 3.3% 5% 5%
4x107 4.09x107° 4.19x107° 4.16x10° 4.2x10°
R.E 2.5% 4.7% 4% 5%

*Direct method
**Standard addition
***Multi standard addition
****Gran plot

i)

1-Nassory N.S., Maki S.A. and Al-Phalahy B. A., Turk.J.Chem (2008)32,539
2-souhaila.k.sayhood, Nassory N.S ,Al-haidary A.M,Baghdad Science Journal ,(2010) vol 7(1) 687.
3- M. de los A. Arada Pérez, I. Cortés, M.Yazdani-Pedram. J. Chil.Chem. Soc. (2004) 49(1), 31.
4-P. Kong Thoo Lin, A. N. Araujo, M. C. B. S. M. Montenegro, and R.

Pérez-Olmos , Journal of Agricultural and Food Chemistry, (2005) 53 (2), 211.

5- C.J.,Coetzee, and H.Freiser, Anal.Chem. , (1968)40,2071.

6- H. Adam., L. Ryszard, and M., Magdalena,Anal.Chem. Acet.(1974)69,4009.

7- Tatyana A. Bendikov and Thomas C. Harmon ,Journal Chemical Education, (2005)

Vol. 82 No. 3, 439.

8- S., AL-Anni ,N.S.,Nassauri and M., AL-Jobory, J., of Chemistry, (2000)26,532.

9- T.S.Ma., S.S.M.Hassan,Organic Analysis Using lon Electrode, (1982) P.35.

10- A.Craggs,G.J.Moody and J.D.R.Thomas, J.Chem.Edu , (1974)51,541.

11- G.J.Moody , R.B.Oke and J.D.R.Thomas,Analyste,( 1970) 95,910.

12- G.G.Guilloault,E.Pungore,andW.Simon,Pure Apple Chem. , (1976) 48, 127.

13- B.Eric.,E.Philippe,and P. Erno.,Chem.Rev. , (1997)97, 3090.

117



2011 / (ale / 2l aaad) - alil) Alaal) — dsalall ¢D4 S daala ddaa

0

50

100

—&— NPOE

150 —8— DBPH

E/mV
AN

5 g —A— TBP
200

250 “"w/’

AN

1\

300

350
1E-07 1E-06 0.00001 0.0001 0.001 0.01 0.1 1

Con of nitrate ion (M)

(2) 2, Jsa
Aale 3 3aS TBP s DBPH ,NPOE (& 4lad 53 TOA-NO3 (0 45 sSiialf i jillf uldady 5 plaal) Saia

250

/l—\—l—)l—’—‘(—*—H—w
200

~ 150 t—h——ddrd—i— bbb —e—0.01
E o —a—0.001
L
100 - e ~er— —%—0.0001
50
0 T T T T T T T T T T
2 3 4 5 6 7 8 9 10 11 12 13
pH
(3) pbu Js&

JAdale 3alas DBPH o Aad 3alaS TOA-NO3 (3 4 sSial) el il qalad Al e pH ol

118



