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Foreword

ISO (the International  Organization  for Standardization)  is  a worldwide
federation  of national  standards bodies (ISO member bodies) .  The work of
preparing  International  Standards is normally carried out through ISO
technical  committees.  Each member body interested in  a subject for which
a technical  committee has been established has the right to be represented
on that committee.  International  organizations,  governmental  and non-
governmental,  in  l iaison with  ISO,  also take part in  the work.  ISO
collaborates closely with  the International  Electrotechnical  Commission
(IEC)  on  al l  matters of electrotechnical  standardization.

Draft International  Standards adopted by the technical  committees are
circulated to the member bodies for voting.  Publ ication  as an  International
Standard requires approval  by at least 75 % of the member bodies casting
a vote.

International  Standard ISO 1 4255 was prepared by Technical  Committee
ISO/TC 1 90,  Soil  quality,  Subcommittee SC 3,  Chemical  methods and soil
characteristics.

Annexes A and B of this International  Standard are for information  only.
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Soil  quality — Determination of nitrate nitrogen,  ammonium
nitrogen and total  soluble nitrogen in  air-dry soils using  calcium
chloride solution as extractant

1    Scope

This International  Standard describes a method for the determination of soluble nitrogen fractions (nitrate,  nitri te,
ammonium and organic nitrogen)  in  a 0,01  mol/l  calcium chloride extract of soi l  samples.

I t is appl icable to air-dry soi l  samples,  pretreated in  accordance with  ISO 1 1 464.

2   Normative references

The fol lowing  standards contain  provisions which,  through reference in  this text,  constitute provisions of this
International  Standard.  At the time of publication,  the editions indicated were valid.  Al l  standards are subject to
revisions,  and parties to agreements based on  this International  Standard are encouraged to investigate the
possibi l i ty of applying  the most recent editions of the standards indicated below.  Members of IEC and ISO maintain
registers of currently val id  International  Standards.

ISO 3696:1 987,  Water for analytical  laboratory use — Specification  and test methods.

ISO 1 1 464:1 994,  Soil  quality — Pretreatment of samples for physico-chemical  analyses.

ISO 1 1 465:1 993,  Determination  of dry matter and water content on  a mass basis — Gravimetric method.

3   Principle

By means of a simple extraction  with  a 0,01  mol/l  calcium chloride (CaCl2)  solution  of air-dry soi l  samples,  different
soluble nitrogen fractions are extracted (see references [1 ]  and [2]) .  The concentrations of the inorganic nitrogen
compounds nitrate (+  n itrite)  and ammonia are measured directly in  the extract using  automated spectrometric
methods.

For the determination of total  soluble nitrogen,  part of the extract is first digested whereafter the produced ammonia
is converted to nitrate.  This,  together with  the original ly present nitrate (+  n i tri te)  and ammonia,  is  then measured
using  an  automated spectrometric method.  The content of soluble organic nitrogen is calculated by subtracting  the
content of nitrate (+  n i tri te)  and ammonium nitrogen from the content of soluble total  nitrogen.

NOTES

1    The content of soluble organic n itrogen  may g ive an  indication  of the easi ly mineral izable fraction  of the organic matter.

2   The content of extractable ammonium and organic n itrogen  of the soi l  is changed very often  by drying,  compared to the
fresh  soi l  sample.  The way of drying  affects the results (see reference [3]) .

3   Since manual  determinations for the different n itrogen  fractions cause problems,  in  this International  Standard
measurements are specified  using  automated continuous flow techniques.  Other ways of detection  are permissible provided
the results are in  agreement with  the results achieved by the specified automated procedures.
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4   Laboratory samples

The fraction  of the air-dry soi l  samples,  pretreated in  accordance with  ISO 1 1 464,  which  has passed a sieve of
2 mm aperture shal l  be used.  Part of this sample shal l  be used to determine the water content in  accordance with
ISO 1 1 465.

5   Extraction

5.1    Principle

Air-dry soi l  is  extracted with  a 0,01  mol/l  calcium chloride (CaCl2)  solution in  a 1 :1 0 ratio (m/V)  at 20 °C ±  1  °C.  After
reaching  equi l ibrium (2 h) ,  the solution  is centrifuged for the determination of the different nitrogen fractions.

NOTES

1    The extraction  is performed at a constant temperature of 20 °C because the amounts of extractable ammonium nitrogen  and
soluble organic n i trogen are affected by the temperature of the extracting  solution  (see reference [4]) .  For special  cl imatic
conditions,  another constant temperature may be chosen.  The used extraction  temperature should  be mentioned in  the test
report.

2   Centri fuging  is preferred because most fi l ter papers ei ther absorb substances or may be contaminated by ammonia.  When
the extracts are to be fi l tered,  the fi l ter papers should  be stored in  a desiccator over concentrated sulfuric acid  or a drying
medium containing  sulfuric acid,  one week at least before use,  and the fi rst 20 ml  of the fi l trate should  be discarded.

5.2   Reagents

Use only reagents of recognized analytical  grade.

5.2.1    Water,  with  a specific conductivity not higher than 0,2 mS/m at 25 °C (water according  to grade 2 of
ISO 3696).

5.2.2   Calcium chloride solution,  c(CaCl2)  =  0,01  mol/l ,  for the extraction.

Dissolve 1 ,47 g  of calcium chloride dihydrate (CaCl2  ◊  2H2O)  in  water (5.2.1 ) .  Di lute with  water to make 1  l i tre.

NOTE —   CaCl2  ◊  2H2O may absorb water on  standing.  The reagent should  be standardized.

5.3   Apparatus and glassware

5.3.1    Analytical  balance,  with  an  accuracy of 1 0 mg.

5.3.2   Polyethylene bottles,  of nominal  volume 250 ml,  with  screwcaps.

5.3.3   Shaking  machine or reciprocating  shaker,  1 50 r/min  to 250 r/min.

5.3.4   Centrifuge,  capable of holding  the tubes used.

5.3.5   Polyethylene centrifuge tubes,  of nominal  volume 1 00 ml  or other sufficient volume.

5.4   Procedure

Weigh 1 0,00 g  of the laboratory sample into a polythene bottle (5.3.2).

Add 1 00,0 ml  of calcium chloride solution  (5.2.2)  at a temperature of 20 °C.  Shake mechanically (5.3.3)  for 2 h  at
20 °C.

Decant the necessary quantity of the extract suspension  into centrifuge tubes (5.3.5)  and centrifuge (5.3.4)  for
1 0 min  at about 3 000 g .  Decant the supernatant solution  in  measuring  cups and measure the contents of nitrate
(+  n itri te) ,  n itrite (if necessary) ,  ammonium and total  soluble nitrogen,  as described in  clauses 6,  7,  8 and 9
respectively.
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Perform a blank test by adding  only the calcium chloride solution  (5.2.2)  to the polythene bottle (5.3.2).

The soluble nitrogen fractions should be measured immediately,  but not later than one day,  after the extraction.  I f
this is impossible,  the extracts should  be stored in  a refrigerator at temperatures not exceeding  4 °C,  for at
maximum one week.

6   Determination of nitrate nitrogen

6.1    Principle

In  a segmented flow analysis (SFA)  system,  the sample is first subjected to dialysis.  Nitrate and nitrite ions from the
samples pass in  the membrane and are taken in  an  understream of ammonium chloride.  The nitrate is then reduced
to nitri te by means of cadmium.  Next,  a-naphthylethylenediamine dihydrochloride and sulfanilamide are added,  so
that a red-coloured diazo compound is formed in  the acid  medium.  I ts absorbance is measured at a wavelength  of
543 nm.

NOTES

1    The dialysis serves to separate ni trate ions from interfering  substances such  as sol id  particles,  col loids and coloured
organic compounds.

2   The colour reagent is known as the Griess-l losvay reagent.

Normally,  the content of nitri te in  soi ls is  negl igibly small.  In  these cases,  the sum of nitrate and nitrite corresponds
to the content of nitrate.  In  special  cases,  when nitri fication in  the soi ls seems to be incomplete,  the content of nitrite
has to be determined separately.

6.2   Reagents

6.2.1    Wetting  agent,  polyoxyethylene lauryl  ether (30 %).

NOTE —   The wetting  agent solution  should  not be stored for longer than  6 months.

6.2.2   Buffer solution

Dissolve,  in  a 1  l i tre volumetric flask,  25 g  of ammonium chloride (NH4CI)  in  a l i ttle water.  Add 1 2,5 ml  of ammonium
hydroxide solution  [w(NH4OH)  =  3  %]  and 1  ml  of wetting  agent (6.2.1 ) .  Make up to the mark with  water and mix.

The pH  of this solution  should  be between pH  6 and pH  8.

6.2.3   Cd/Cu reducing  agent

Swirl  approximately 5 g  of cadmium powder (particle size 0,3 mm to 0,8 mm)  for 1  min  with  about 30 ml  of
hydrochloric acid  [c(HCl)  =  1  mol/l] .  Wash with  water unti l  acid  free.  Then add about 50 ml  of a copper (I I )  sulfate
solution [r(CuSO4  =  20 g/l ]  and swirl  for 3 min.  Wash at least 1 0 times with  water to remove any flocculated copper.
Store the Cd/Cu reducing  agent in  a dark place.

6.2.4   Cd/Cu reduction tube

Fil l  the U-shaped column (6.3.2)  with  buffer solution  (6.2.2),  taking  care not to introduce air bubbles.  Introduce the
activated cadmium powder (6.2.3)  with  the aid  of a funnel  on  both  sides of the column.  Apply vibration  now and then
to pack the powder.  Fi l l  the column up to 5 mm from the top of the column and seal  the ends with  a small  plug  of
glass wool.

The column is now ready for use and can be placed in  the SFA system.

NOTE —   To lengthen  the l i fetime of the Cd/Cu  reducing  agent,  a copper wire should  be instal led  in  the beginning  of the
Cd/Cu reduction  tube,  and renewed i f necessary.
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