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Water quality — Determination of nitrate —

Part 3 :
Spectrometric method using sulfosalicylic acid

1 Scope

1.1 Subs

This part of

ance determined

SO 7890 specifies a method for the determination

of nitrate ion in water.

1.2 Type

The method
samples.

of sample

is suitable for application to raw and potable water

1.3 Rang

Up to a nitrate nitrogen concentration, ¢\ of 0,2 mg/I using the
maximum tgst portion volume of 256 ml. The range can be ex-

tended upwards by taking smaller test portions.

1.4 Limit|of detection

Using cells g¢f optical path length 40 mm and a 25 mltest por-
tion volumg the limit of detection lies within(the range
on = 0,003fto 0,013 mg/I.

1.5 Sensitivity"

A nitrate nitjogen concentration of o\.= 0,2 mg/I gives an ab-

sorbance of
of optical p4g

1.6 Interf

hbout 0,68 unit, using'a 26 ml test portion and cells
th length 40 mm,

erences

A range of

bstances often encountered in water samples has

sample of sodium salicylate and sulfuric acid)yw!
subsequent treatment with alkali.

Disodium dihydrogen ethylenedinitrilotetraaceta
is added with the alkali to prevent-precipitation o
magnesium salts. Sodium azide is added to
terference from nitrite.

3 Reagents

During the dnalysis, use only reagents of recogn
grade, and only distilled water or water of equiv|

3.1 “Sulfuric acid, c(H,SO,) = 18 mol/Il, ¢ =

th nitrate and

e (EDTANa,)
f calcium and
pvercome in-

zed analytical
hlent purity.

1,84 g/ml.

WARNING — When using this reagent, eyle protection

and protective clothing are essential.

3.2 Glacial acetic acid, c(CH;COOH) = 17 mol/I,

o = 1,05 g/ml.

WARNING — When using this reagent, eyp protection

and protective clothing are essential.

3.3 Alkali solution, ona0q = 200 g/1,
© [CHy-N(CH,COOH)CH,-COONal,.2H,0 = 50 /.

Cautiously dissolve 200 g + 2 g of sodium hydrg
about 800 ml of water. Add 50g + 0,5g

xide pellets in
of disodium

dihydrogen ethylenedinitrilotetraacetate dihydrat
{{CH5-N{CH,COOH)CH,-COONal,-2H,0} and

e (EDTANay)
issolve. Cool

been tested| for‘possible interference with this method. Full
details are givénin annex A. The main potential interferents are

to room temperature and make up to 1litre with water in a
measuring cylinder. Store in a polyethylene bottle. This reagent

chloride, o
shown in annex A.

Other tests have shown that this method will tolerate a sample
colour of up to 150 mg/I Pt providing the test portion absorp-
tion correction procedure is followed. (See 6.5.)

2 Principle

Spectrometric measurement of the yellow compound formed
by reaction of sulfosalicylic acid (formed by addition to the

is-stable-indefinitely
le-indefinitely:

WARNING — When using this reagent, eye protection
and protective clothing are essential.

3.4 Sodium azide solution, onan; = 0,5 g/l

Carefully dissolve 0,05 g + 0,005 g of sodium azide in about
90 ml of water and dilute to 100 mi with water in a measuring
cylinder. Store in a glass bottle. This reagent is stable indefi-
nitely.

1) Information derived from a United Kingdom interlaboratory test involving four participants. Limit of detection was taken as 4,65 times the within-

batch standard deviation of the blank.
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WARNING — This reagent is very toxic if swallowed.
Contact between the solid reagent and acids liberates

very toxic ga

S.

NOTE — Sulfamic acid solution, ONH,-SOzH = 0,75 g/I, may be used

as an alternative to sodium azide solution.

3.5 Sodium salicylate solution, @0.cgH,-coona = 10 g/1.

Dissolve 1 g + 0,1 g of sodium salicylate (HO-C¢H,-COONa)
i e

in 100 ml £ 1

6 Procedure

WARNING — This procedure involves the use of concen-
trated sulfuric acid, acetic acid, sodium hydroxide and
sodium azide solutions. Eye protection and protective
clothing are essential when using these reagents. They
must never be pipetted by mouth.

6.1 Test portion

The maximum test portion volume which can be used for the

bottle. Preparel this solution freshly on each day of operation.

3.6 Nitrate, stock standard solution, oy = 1 000 mg/I.

Dissolve 7,21% g £ 0,001 g of potassium nitrate (KNOj3)

(previously dri

ad at 105 °C for at least 2 h) in about 750 ml of

water. Quantitptively transfer to a 1 litre one-mark volumetric
flask and makq up to volume with water.

Store the solutjon in a glass bottle for not more than 2 months.

3.7 Nitrate, [standard solution, oy = 100 mg/I.

Pipette 50 mi gf the stock standard solution (3.6) into a 500 mi
one-mark volu]netric flask and make up to the mark with water.

Store the solu

ion in a glass bottle for not more than 1 month.

3.8 Nitrate,|working standard solution, oy = 1 mg/I.

Into a 500 m

one-mark volumetric flask, pipette 5 ml of

standard nitrate solution (3.7). Make up to volume (with
water. Preparq the solution freshly on each occasion/of,use.

4 Apparatus

Usual laboratoly apparatus, and

4.1 Spectrometer, capable of operating at a wavelength of
415 nm and eqlipped with cells of.optical path length 40 mm or

50 mm.

4.2 Evapor

ting dishes,/about 50 ml capacity. If the dishes

are new, or npt in regular use, they shall first be thoroughly
rinsed with wdter.and taken through the procedure in the first

two paragrap

0f6.3.2 to clean them.

determination of nitrate concentration up to oy = P,2 mg/l is
25 ml. Use smaller test portions as appropriatein-drder to ac-
commodate higher nitrate concentrations., Before |taking the
test portion, allow laboratory samples containing suspended
matter to settle, centrifuge them or_filter them [through a
washed glass fibre filter paper. Neutralize samples having a pH
value greater than 8 with acetic acid3.2) before taking the test
portion.

6.2 Blank test
Carry out a blank test in parallel with the determindtion, using

5,00 ml + 0,05.ml)of water instead of the test portipn. Let the
absorbance measured be A4, units.

6.3 Calibration

6:3.1 Preparation of the set of calibration solfitions

To a series of clean evaporating dishes (4.2), add, from a
burette, 1; 2; 3; 4 and 5 ml respectively of the working standard
nitrate solution (3.8), corresponding to nitrate ounts of
m(N) = 1; 2; 3; 4 and 5 g in the respective dishep.

6.3.2 Colour development

Add 0,5 ml = 0,005 ml of sodium azide solution|(3.4), and
0,2 ml + 0,002 ml of acetic acid (3.2). Wait for at least 5 min,
and then evaporate the mixture to dryness in the bgiling water
bath (4.3). Add 1 ml = 0,01 ml of sodium salicylgte solution
(3.5), mix well and evaporate the mixture to dryfess again.
Remove the dish from the water bath and allow the gdish to cool
to room temperature.

Add 1 ml £ 0,01 ml of sulfuric acid (3.1) and djssolve the
residue in the dish by gentle agitation. Allow the|mixture to
stand for about 10 min. Then add 10 ml £ 0,1 ml of water
followed by 10 ml + 0,1 ml of alkali solution (3.3).

4.3 Water bath, boiling, capable of accepting at least six of
the evaporating dishes (4.2).

4.4 Water

bath, capable of thermostatic regulation to

25°C = 0,56 °C.

5 Sampling and samples

Laboratory samples should be collected in glass bottles and

should be anal

ysed as soon as possible after collection. Storage

of samples at between 2 °C and 5 °C may preserve many types
of sample, but checks should be made to confirm this with
each sample type.

Quantitatively transfer the mixture to a 25 ml one-mark
volumetric flask, but do not make up to the mark. Place the
flask in the water bath (4.4) at 25°C + 0,6 °C for
10 min * 2 min. Then remove the flask and make up to the
mark with water.

6.3.3 Spectrometric measurements

Measure the absorbance of the solution at 415 nm in cells of
optical path length 40 mm or 50 mm against distilled water as a
reference. Let the absorbance measured be A4 units.

NOTE — Tests have indicated that the absorbance of the coloured
solutions remains constant for at least 24 h.
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6.3.4 Plotting the calibration graph

Subtract the absorbance of the blank solution from the absor-
bances of each of the calibration solutions and plot a calibration
graph of absorbance against mass of nitrate, m(N) ug. Check
that the graph is linear and passes through the origin. If it is
not, repeat the calibration.

6.4 Determination

Pipette the selected test portion (6.1), of volume ¥V ml such

1ISO 7890-3 : 1988 (E)

The nitrate content in the sample, gy, in milligrams per litre, is
given by the formula

m(N)
V

where V is the volume of the test portion, in millilitres.

Table 1 — Conversion table

that the aliguotcontaimsamass of itrate nitrogen of between
m(N) = 1 g and 5 ug, into a small evaporating dish (4.2).

Then procged as in 6.3.2 and 6.3.3.

6.5 Cortection for test portion absorption

If absorptign by the test portion at the analytical wavelength is
known, or suspected, to interfere (as may arise with highly col-
oured samples), carry out the operations given in 6.3.2 and
6.3.3 on the duplicate test portion but omitting the addition of
sodium salicylate solution. Let the absorbance measured be A4,
units.

7 Expression of results

7.1 Method of calculation

Calculate the absorbance due to nitrate in the test portion, 4,
from the equation

A, = Al - A,

or, when & correction for sample absorption has béen made,
from the equation

A=A - Ap - A,

In both equations, 45, 4y, and A, réferto the sample, blank and
correction gbsorbances respectively (see 6.2, 6.3.3 and 6.5).

Read off from the calibration graph (6.3.4) the mass of
nitrate, m(lN), in micrograms corresponding to the absorbance
value A4,.

c(NO3) oNo, oN
Nitrate
mmol/| mg/4 mg/|
¢(NO3) = 1 mmol/l 1 62 14,01
ono; = 1 mg/I 0,016 1 1 0,226
oN = 1 mg/l 0,071 4 4,427 1
Example :

€no, = 1 mg/l corresponds to oy = 0,226 mg

7.2 Repeatability and reproducibility "
Standard deviations of repeatability and reproducibility are
shown in table’2.
8 _Test report
The test report shall include the following inforfnation :
a) a reference to this part of 1ISO 7890;
b) precise identification of the sample;

c) details of the storage of the laboratory |[sample before
analysis;

d) a statement of the repeatability achieved by the
laboratory when using this method;

e) the result, expressed as gy in milligrams|per litre, or as
©No, in milligrams per litre or as ¢(NOj3) in [millimoles per
litre;

f) any deviation from the standard procedute or any other
circumstances that may have affected the result.

Table 2 — Standard deviation of repeatability and reproducibility

Nitrate content Test portion Standard deviation”) oN
Sample ON volume Repeatability Reproducibility
mg/| ml mg/| mg/I

Standard solution (blank) 0,00 25 0,001 to 0,005

Standard solution 0,20 25 0,003 to 0,011 0,005 to 0,011
River water 4,40 1,0 0,07 to 0,22 0,07 to 0,48
River water 9,18 0,5 0,13 to 0,54 0,16 to 0,98
River water 10,0 0,5 0,06 to 0,09 0,06 to 0,12
*) The highest and lowest values from the exercise. All values have 9 degrees of freedom.

1) Information derived from a United Kingdom interlaboratory test involving four participants.
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Annex A

(normative)

The effect of other substances on this method”

Other substance (expressed in terms

Amount of other substance
in a 25 ml test portion

Effect in pg N of other substance
in a 26 ml test portion

of substance in brackets) g m(N) = 0,00 pg m(N) = 5,00 jg
Sodium chloride [Cl —) 10 000 +0,03 <0,73
Sodium chloride [CI—) 2 000 +0,01 20,16
Sodium hydrogen carbonate (HCO 3') 10 000 -0,02 -0,52
Sodium hydrogef carbonate (HCO3') 2 000 -0,03 -0,18
Sodium sulfate (BOZ ™) 10 000 +0,04 +0,1
Sodium orthophgsphate (PO3 ) 1000 +0,30 -0,73
Sodium orthophgsphate (PO3 ) 100 +011 +0,17)
Sodium silicate ([Si05) 250 +0,15 +0,30
Calcium chloride|(Ca) 5 000 +0,23 +0,38
Calcium chloride|(Ca) 2 500 +0,02 -0,14
Magnesium acetfite (Mg) 5 000 +0,14 +0,29
Magnesium acetfite (Mg) 2 500 -0,05 +0,12
Iron(Ill) sulfate (Fe) 20 +0,08 —0,02
Manganese(ll) s:[lfate (Mn) 20 +0,92 +0,99
Manganese(ll) sfifate (Mn) 5 +0,05 +0,13
Zinc sulfate (Zn) 20 -0,02 +0,07
Copper sulfate (Cu) 20 +0,03 +0,19
Lead acetate (PR) 20 +0,02 +0,07
Aluminium sulfate (Al) 20 0,00 —0,02
Potassium fluorifle (F—) 20 -0,07 —-0,06
Ammonium chidride (NH3 as N) 500 -0,12 ~-0,17
Potassium cyanifie (CN) 20 +0,15 +0,01
Urea [CO (NH2)$] 50 +0,04 +0,14
If the other substahce did Aotinterfere, the effects expected (95 %) would be
+ 0,16 at m(N) =70,00 pg
+ 0,20 at m(N) =-5,00 pg

1) Data from the United Kingdom.
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