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Ten new reagent systems for determination of nitrite in water have been studied. A 
new system for the determination of nitrite using diazotised aromatic amine with 8-
hydroxyquinolfne as a coupling reagent bas been developed. Sulphanllamide was found 
to be most suited out of the ten amlnes tried for the determination of nitrite. The :\ ma.x 
or the dye is 500 nm. The Beer's law is followed in the range of 4-30 p,g or nitrite per 
25 ml. The molar absorptivity and Sandell's sensitivity are 30 x to• litre mole-• em-• 
and 0.0015 p,g em-• respectively. The optimum reaction conditions and other analytical 
parameters such as, Beer's law, sensitivity and Interferences due to foreign species have 
been studied. 

NITRITES occur in water due to bio-degradation 
of nitrates and organic matter. Their presence 
in water indicates pollution1 • Several methods 

have been suggested for the determination of trace 
amounts of nitrites in water 2 - 9 • Most of the 
methods are based on Griess-Ilosvay diazo reac
tionl.o.ll., These are continuously modified by 
changing the diazotising reagent as well as coupling 
reagents "·t 9,1s . 

In the present paper 8-hydroxyquinoline 
proposed recently as a coupling agent 9 has been 
used for the determination of nitrites in water using 
ten different amines. The method is based on the 
diazotisation of aromatic amine by nitrites present 
in water in acidic medium and coupling the resul
tant diazonium chloride with 8-hydroxyquinoline 
in alkaline medium with subsequent measurenient 
of the coloured azoxine dye14 photometrically. 
The sulphanilamide and &-hydroxyquinoline system 
was found to be the most suitable for nitrite deter
mination. The coloured dye obtained is very 
stable. The reaction is very sensitive for nitrite 
determination. Hence, various experimental para
meters are evaluated for this reagent system. 

E~rimentaJ 

Apparatus : All the spectrophotometric measure
ments were done at ECIL spectrophotometer model 
GS 865 and Carl Zeiss Spekol with 10 mm matched 
silica cells. pH measurements were made on Sys
tronic pH meter model 323. 

Reagents: 

Standar4 sodium nitrite solution : A standard 
solution containing 20 Jtg of nitrite per ml was 
prepared in deionized water. A few drops of 
chloroform were added as stabilizer. 
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Diazotising reagent solution : 0.2% w/v solutions 
of-recrystallized substituted anilines were prepared 
in 95% alcohol. 

Coupling reagent a-hydroxyquinoline solution : 
0.2% w;v solution in 95% alcohol was prepared. 

Sodium hydroxide solution : 2N solution was 
prepared in glass distilled water. 

EDTA solution: 10% w/v solution wa"s prepared 
in water. All the chemicals used were of analytical 
reagent grade. 

Procedure: 

An aliquot of water sample contatning mtrite 
( 4- '0 ftg) was taken in 25 ml volumetric flask. To 
this was added t ml of diazotising reagent and 
appropriate acidity was obtained by adding dilute 
hydrochloric acid (O.lN). The contents were shaken 
for 5 minutes (for p-anisidine 40-50 minutes are 
required). Then 1 ml of 8~hydroxyquinoline and 
l ml of EDTA were added and the contents were 
made alkaline with 3 ml of 2N sodium hydroxide 
for colour development. The volume was made up 
to the mark with glass distilled water. The pH of 
the solution was ..... 11. The absorbance of the 
coloured dye was measured against the reagent 
blank at appropriate wavelength. 

Results and Discussion 

The azoxine dyes formed by coupling the 
different diazotised aromatic amines with 8-hydroxy
quinoline are colourless in the acidic medium while 
intensely coloured in alkaline medium. The diazo
tisation reaction is dependent on acidity. It was 
also found that with p-anisidine the colour develop· 
ment is slow. 
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The coupling of the diazotised amine takes place 
below 30° at 5 position out of the two pos&ible posi
tions16 (i.e., at 5 and 7). 

Absorption spectra, acidity and molar absorptivity : 

The wavelength of maximum absorption against 
the reagent blanks for 'azoxine' dyes were deter
mined by plotting the graph between wavelength 
and absorbance. The wavelengths of maximum 
absorption are given in Table 1. 

TABLEt 1-ACIDI'£Y AND SPltCTRAI, 0HARACTitRISTICS 

~~: Reagents Acidity Hauge \;: lit. m~_:;':;'~-· 
1. Aniline 0.09 Nand above 
2. Sulphanilic acid 0.01 Nand above 
3. Sulphanilam1de 0.05 Nand above 
4. 2-5 dimethoxy 0.015 N- 0.05N 

aniline 
5. o-nitroaniline 
6. m.-nitroaniline 
7. o-anisidine 
8. p-a.nisidine 
9. 3, 4 dimethyl 

aniline 
lQ. 2, 6 dimethyl 

aniline 

0.04 N- 0.08N 
0.02 N and above 
0.02 N -0.06N 
0.01 Nand above 
0.03 Nand above 

4.80 19 X 10 1 

500 29.5 X 10 1 

500 30X10' 
500-510 21 X 10 1 

510 25 X 101 

500 28.5 X 101 

490 23x 10" 
490 25.5 X 101 

480 20x1o• 

General absorption in 
visible region. 

The influence of acidity on diazotisation for 
obtaining maximum molar absorptivity was deter
mined by varying acidities from 0-4N with dilute 
hydrochloric acid (0. IN). The acidity ranges for 
diazotisation and .\max of the dyes for 20 {lg of 
nitrite are given in Table 1. 

It i~ apparent from Table 1 that subt,tituent such 
as - N0 1p- CH 8 etc. when present in ortho po::.itwn 
in the diazonium salt, the :.ystem is less sensitive. 
It may be due to steric hindrance or ortho effect. 
However, more studies in this direction will be 
useful. 

The sulphanilamide was found to be the best out 
of 10 aromatic amines tried. Hence it was studied 
in detail. 

Effect of Reagent : 

It was found that at least 1 : 1 molar ratio of 
nitrite to sulphanilamide is necessary for complete 
diazotisatinn. To achieve the maximum colour 
development, at least 1 : 10 molar ratio of nitrite to 
8-hydroxyquinoline is required. A large excess of 
both the reagents, can be tolerated without change 
in absorbance. 

Stability and Cornposition of the dye : 

The absorbance of the coloured system was 
found to be unchanged after keeping it for 3 days 
at varying temperatures from 20-40c. The composi
tion of dye was determined by Job's method. The 
results interpreted from the curve plotted with NO;/ 
(NO;)+ (sulphanilamide), agaimt absorbance and 
N 0;/ (NO;)+ (8-hydroxyq u inahne), against absorb
ance indicate that nitrite: sulphanilam1de ratio is 
1 : l and nitrite : 8-hydroxyquinolme rat1o ~::. 1 : 1. 

Beer's law and Sandell's sensitivity: 

The Beer's law is obeyed from 4-30 {lg of nitrite 

TABL~ 2-EFF~CT OJt FOR1UGN BP~CI:ltS IN TH:lt DEt'l'ltRMlNA'.riON OF NITRIT~ (10 p.g N0 0 in 25 ml) 

Species &dded 
Amount added 

Absorbance Species added Amount added 
Absorbance in ppm in ppm 

NHt 30 0.261 NiH 20t 0.261 
As•+ 40 0.265 Suo+ 20 0.262 

•a. At•+ 40t 0.265 wo:- 60t 0.262 
•a. Ba•+ 240t 0.262 PO!- 20 0.261 
*b Bia+ 20t 0.262 ON- so 0.265 
•a Ca.•+ 60t 0.265 r- 20 0.26 
•a eoH 130t 0.260 SON- so 0.261 
•a or•+ 0.8t 0.261 NO; 40 0.262 

ou•+ 0.2 0.263 co:- 50 0.262 •a ou•+ 16.0 0.260 *c so. 4 0.260 
•a HgH 15ot 0.260 Aniline 5 0.260 
•a PbH 40 0.260 Benzene 10 0.263 

MoOt- 20 0.260 Formaldehyde 1()0 0.265 
•a Mg•+ 40 0.260 Phenol 80 0.261 
*b Fe•+ 0.4 0.260 

Fe•+ 0.004 0.220 

Note: 

•a In presence of 1 ml of 10% EDTA. 

*b In presence of 1 ml of 10% SJdium Potassium Tartrate. 

•c In presence of 0.5 ml of 1% .H.o. (20 volume) H.o •. 
•a In preBence of 1 ml of 1% KON. 
•t Tolilrance limit. 

1057 



J. INDIAN CHEM. SOC., VOL. LVII, NOVEMBER 1980 

per 25 ml at 500 nm. The optimal concentration 
range evaluated from a Ringbom curve16 is 7-26 ttg 
nitrite/25 mi. The Sandell's sensitivity is 0.0015 [-lg 
cm- 2 at 500 nm. 

Fffect of foreign species : 

To evaluate the analytical potentiality of :the 
reagent, the interferences due to different species 
present in water were studied. The foreign species 
were added in known amounts to nitrite solution 
(10 !-lg) before diazotisation and the absorbance was 
measured after developing the colour as described 
in general procedure. The data is presented in 
Table 2. The interferences of certain ions were 
corrected by adding EDT A (marked with ""a), 
sodium potassium tartrate (marked with *b), 
hydrogen peroxide (marked *c) and potassium 
cynide (marked '+-d). 

When all the ions excluding Cu 2 ~ and KCN are 
added simultaneously to nitrite solution, the turbi
dity is obtained making determination unreliable. 
A synthetic sample containing 20 ppm of Mg2+, 
Pb2+, Ca2 +, Ba2 +, CI-, so;-, NO; in tap water 
caused no interferences in the determination of 
nitrite. 

Precision and reproducibility : 

The precision of the method is high. The 
standard deviation and relative standard deviation 
were found to be ±0.06 and ±0.6 respectively. 

The above method is suitable for determining 
trace amount of nitrites in water. The proposed 
method has following advantages over the o<.-napthyl
amine method, which is widely accepted as standard 
method for determination of nitrite. 

Note : The pre~ent system has been found to be suitable for 
the determination of nitrogen dioxide in air. The 
collection efficiency of the alkaline 8-dydroxyqninoline 
reagent is found to be around 95% and N00 /NO; 
factor is found to be 0.75 which is in good agreement 
with the finding of Nash' • (0.74). 

loS& 

The nitrogen dioxide is absorbed in a-hydroxyquinoline. 
In this system nitrogen dioxide was converted to nitrite 
which was then used to diazotise the acidified amine 
and the colour was developed as described in pro
cedure'". 

I. Tt requires less time for analysis. 

2. The stability of the reagent and the dye is 
higher. 

3. It is free from rigorous control of pH and 
temperature. 
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