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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 to10°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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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 10*t-10" 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

THA-NO; 4ladll salall e adiay [ 1111 &8 eliae*
TOA-NO3 ladll 33l e aaing [V, V V] a8 slie*

116




2011 / (ale / 2l aaad) - alil) alaal) — dsalall oD S daals ddaa

(2) A2, Js>
TOA-NO3 Aladll 3alal) o aalaall gl yidl) caad aa AId)0al) il 5,00 AEEY) Jalaa
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°
S04 10° 3.3x10° 3x10° 2.5%x107°
(3)pds Jo
il A g9l ot A dasiinal) g Apagad) (el sl Uadl) Ao
Conc.of nitrate D.M" S AT M.S.A. GP
103 9.8x10™ 1.03x10°° 1.043x10°° 1.032x10°3
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
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