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Abstract

A direct spectrophotometric method has been developed for the
determination of nitrite in aqueous solution. The method is based on
the reaction of the nitritw ion with an acidified anline solution from
diazonium cation , which is subsequently coupled with 4,6 —
dihydroxy — 2- mercapto pyrimidine to from yellow colored and water
_ soluble intense azo dye with maximum absorption at 416nm . A
graph of absorbance versus concentration shows that Bee's Laws
obeyed over the concentration rang of 20 -100 ug of nitrite in final
volume of ml(i.e., 2-10 ppm) with a molar absorpitivity of (3.5x 10°
L.mole” .cm™), a Sandall sensitivity of (0.12p.g.cm'2), a relative error
of (-0.05%) (-0.65%) and a relative standard deviation (0,86-1.0%)
depending on the concentration.
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Introduction

Most of the methods used for the spectorphotometric
determination of nitrite are based on the Griess reaction and these are
continuously modified by using different diazotizing reagents as well
as the coupling agent to best result (1-5).
Pyridylazo and thiazolylazo compounds such as 1- (2-pyridylazo) -2-
naphthol and 2-(2-thiazolylazo)- 5-  diethylaminobenzoic acid
derivatives, (6-8) have been synthesized and proposed as highly
sensitive chromogenic in addition to being important complexing
agents (9). The determination of nitrite ion at low concentration is
very important from both health and Poliution, the presence of nitrite
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in a raw water supply usually denotes bacterial activity and is often
taken as indicative of the bacterial reduction of nitrite (10). In this
paper a Simple and accurate method to determine nitrite is described
using aniline as the diazotizing reagent and (DHMP) as the coupling
agent has been the choice to from the basic of analytical method.

Experimental

All spectral and absorbance measurements were carried out on a
Shimadzu UV-Vis 1700 digital double beam recording
spectrophotometer using lcm optical glass cells.

Reagent and materials
Analytical reagent grade chemicals and distilled water were used

throughout.Nitrite (1000 x g/mL)

Standard nirite solution was prepared by dissolving 0.149 gm of
sodium nitrite in 100ml distilled water, working standarad solution
were prepared by simple dilution of the appropriate volume of the
standard solution (1000 z g/mL) with distilled water.

Sodium bicarbonate(5%):.A 5g of NaHCO; was dissolved in
100mL of distilled water.

-Aniline (0.01M)

A 0.1 g of aniline was dissolved in 50 mi of ethanol contanol
containing 1.5 ml of concentrated hydrochloric acids, and the volume
was made up to 100mL , ina volumetric flask, with distilled water.
4,6- dihydroxy-2- mercaptopyrimidine (Sx10'3)M

A 0.072 g of (DHMP) was dissolved in 50 ml of ethanol and the
volume was made up to 100 ml, in a volumetric flask with distilled
water.

_Foreign ion solution (1 mg mlh)

These solutions were prepared by dissolving an amount of the
compound in distilled water and completing the volume in a
volumetric flask.

-General Procedure

To a Series of 10ml volumetric flasks were transferred in creasing
volumes of nitrite solution to cover the range of 1-20 zg. A 1.5ml of

aniline reagent solution, 2.5 ml of 4,6 dihydroxy -2- marcapto
pyrimrdine (DHMP}) and 0.3 m! of sodium bicarbonate solutions were
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added and final volumes were made up to the mark with distilled
water. The absorbances were measured, against a reagent blank
prepared in the same manner but without nitrite, at 416 nm using lem
cells. The color developed immrdiately and was stable for more than
24h. A straight line calibration curve passing through the origin was
obtained, Showing that color reaction followed Beer's law over the
concentration of 20- 100 x g of nitrite in a final volume of 10 ml.

Results and discussion

The couple, aniline and DHMP has been the choice of this
investigation, this couple has been neither used nor suggested
previously diazotised, and giving azo dye under the condition of
determination thus eliminating the time consuming extraction Process.
-Absorption spectra:
The absorption spectrum by treating 50 u g of nitrite ion according to
the recommended procedure is shown in fig (1). The maximum
absorption occurred at 416nm and being characteristic the yellowish
azo dye, in contrast to the reagent blank prepared from aniline reagent
which gave almost flat absorption at 416nm against distlled water.
Reaction mechanism of the method:
The reaction sequence in the procedure involes two steps. In the first,
aniline reacts with nitrite to from the diazonium ion is coupled with
4.6 dihydroxy -2-mercapto pyramidine (DHMP) to from yellow azo
dye. This reaction involves the electrophilic of diazonium cation at
position 5 of (DHMP) and it can be represented as flows:

NH,
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Scheme 1. Proposed mechanism of the reactien
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-Effect of Reagent Concentration:
When various concentration of aniline solution was added to 50 ugof

nitrite, 1.5 ml of 0.01M reagent was found enough to develop the
color to its full intensity and give aminimum blank value and was
considered to be optimum for the concentration range of (2-10 ppm)
of nitrite.

-Effect of mineral acid:

Different acids were examined these include concentrated sulfuric
acid, nitric acid, and hydrochloric acid. The results showed that the
most effective acid was the concentrated hydrochloric acid from the
sensitivity point of view.Therfore, HCl was studied further with
respect to its amount effect on the colored azo dye intensity.

Tt was shown that 1.5 ml of the concentrated (12M} per 100 m] of the
total volume of the prepared amine solution was the optiumum
amount.

-Effect of (DHMP):

Different aliquots of the standard solution, each containing 50 ug

nitrite ion were treated with 1.5ml of concentration acid, and different
volumes ranging from 1-5 ml of aniline Solution in of 4,6 dihydroxy
1-2- mercaptopyrimidine reagent were added. It was found that 2.5 ml
of (DHMP) of this reagent was optimum and gave a maximum
absorption

Effect of NaHCO; (5%)

In order to obtain a maximum intensity it was found that 0.3-
0.5 ml of NaHCO; Solution gave a maximum absorption of nitrite. A
0.5ml of NaHCO; was recommended for the procedure.

Color Stability
The yellowish azo developed instaneously and the intensity of
the color remained stable at its maximum for more than 24h.

Order of addition of reagent.

For maximum absorbance the sequence cited in the procedure
should be followed, otherwise a loss in sensitinity is observed.
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Beer's law and sensitivity.

The linearity to the change in absorbance with the variation in
amount of nitrite present was tested by reacting aliquots of the
standard solution containing (2- 10ppm) of nitrite and measuring the
absorbance at 416nm. Beer's law is obeyed in this range with a
correlation coefficient of (0.9989) and an intercept of (0.0021 7).

The molar absorpitivity and Sandell sensitivity are 3.5%10° L. mole™.
em™ and 0.12 u g cm -2 respectively.

Accuracy and precision

The accuracy and precision of the method were checked by
measuring nitrite ion at three different concentrations. The result are
shown in table (1) and indicate that the method is reliable.

Interference

In order to realize the possible analytical application of the
studied method, the effect of foreign ions that may accompany nitrite
was examined by carrying out determination of nitrite using the
recommended Procedure. The results are shown in table (2).

Applications

The proposed method are simple and rapid. Results of
good recoveries were obtained for the spectrophotometric
determination of nitrite in underground waters at AL-Kufa and AL-
Sahlla wells. More accurate results were achieved by applying similar
experimental conditions standard curves and the samples. To study the
possible analytical applications of the proposed method to determine
NOQ, in underground water from Kufa wells. The samples were boiled,
filtered,left to stand for one hour. The nitrite was estimated using the
proposed method and the results are given in table (3).

Conclusion

The method is found to be simple rapid sensitive furthermore
it is useful for the trace determination of nitrite. In view of the results
obtained and the simplicity of the analytical procedure, the proposed
method can be recommended for the determination of nitrite in (e.g
waste water).
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Table (1) Accuracy and precision of method

Nitrite taken/ mg | Relative error% R.S.D% | Recovery
2 -0.05 0.86 99.95

4 -0.65 1.09 99.35

8 -0.4 1.06 99.6

Result for five determination.
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Table (2) Effect of foreign ions

Foreign ion [ Amount added mg Lnterference 4‘
CL S04 +2.5

MOy 500 +.73

SO, 500 +0.95

POy’ 500 +1.5

Cat+t 1000 =22

Merr 1000 32 J
Nat 1000 +29

K+ | 1000 -1.94 4

Table (3) Results for determination of nitrite in under round water
Well name Found* NO; ; g/ml E_\

Kufa 3.20 J
| Sahlia 4.09

* A verage of five determinations

[ T

i g i Sy SR = = NIRRT

nm

ﬁig. (i) Absorption spectra of (I) 50pg of nitrite in 10ml Against
blank and (IT) blank against water
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