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Foreword

ISO (the |

nternational 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
establish
non-gove

International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The mai
adopted

International Standard requires approval by at least 75 % of the member bodies casting-a vote.

In other

technical|committee may decide to publish other types of normative document:

— anl
an |

An ISO/R

further thfee years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS [is
confirmed,

Internatio

Attention

rights. ISP shall not be held responsible for identifying any or all such patent rights.

ISO/TS 1
Chemica

ISO/TS 1
nitrite and

—  Part

bO Technical Specification (ISO/TS) represents an agreement between the members of a technigal

commlttees Each member body interested in a subJect for WhICh a technlcal committee has been

ed =+=and

nmental in liaison with 1SO, also take part in the work. 1SO coIIaborates closely W|th t

task of technical committees is to prepare International Standards. Draft International StandarIs
by the technical committees are circulated to the member bodies for voting™\ Publication as an

ircumstances, particularly when there is an urgent market requirement for such documents, |a

O Publicly Available Specification (ISO/PAS) represents an agreement between technical experts jin
O working group and is accepted for publication if it is approved by more than 50 % of the members

ittee and is accepted for publication if it is approved\by 2/3 of the members of the committee casting

AS or ISO/TS is reviewed after three years'in order to decide whether it will be confirmed for|a

it is reviewed again after a further.three years, at which time it must either be transformed into gn
nal Standard or be withdrawn.

is drawn to the possibility that'some of the elements of this document may be the subject of patent
1256-1 was prepared_by Technical Committee ISO/TC 190, Soil quality, Subcommittee SC 3,
methods and soil_characteristics.

1256 consists)of’the following parts, under the general title Soil quality — Determination of nitraf
| ammoniurnin field-moist soils by extraction with potassium chloride solution:

A

1: Manual method

—  Part

- Automated method

© ISO 2003 — All rights reserved
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TECHNICAL SPECIFICATION ISO/TS 14256-1

:2003(E)

Soil quality — Determination of nitrate, nitrite and ammonium in

field-moist soils by extraction with potassium chloride
solution —

IIJIart 1:
anual method

11 Scope

This part of ISO 14256 describes a method for the determination of nitrat€, hitrite and ammonium in
pptassium chloride extract of field-moist soil samples.

This part of ISO 14256 is applicable to all types of soils homogenized by suitable methods.

2| Normative references

ne following referenced documents are indispensable for the application of this document.
bcument (including any amendments) applies;

IS0 3696:1987, Water for analytical laboratory use — Specification and test methods.

IO 11465:1993, Soil quality — Determination of dry matter and water content on a mass basis — G
method.

IO 14256-2, Soil quality —(Determination of nitrate, nitrite and ammonium in field-moist soils by
wjth potassium chloride solution — Part 2: Automated method.

3| Principle

The homogenized soil samples are extracted by means of 1 mol/l potassium chloride solu
bncentrations of the inorganic nitrogen compounds nitrate, nitrite and ammonium in the exf
btermined using spectrophotometric methods.

Q0

a 1 mol/l

for dated

T
rd¢ferences, only the edition cited applies. For _undated references, the latest edition of the r¢ferenced
d

ravimetric

bxtraction

ion. The
racts are

4 Handling of the soil samples

The samples shall be protected from warming during the sampling procedure.

The transportation to the laboratory shall be organized in such a way that no warming occurs. Transportation

in a cool box is recommended, especially in late spring and summer.

If the samples are analysed within three days, it is sufficient to store them at 4 °C, otherwise they should be
stored at —20 °C (deep-frozen) which enables storing for several weeks, without any significant change in the

content of mineral nitrogen.

© 1SO 2003 — Al rights reserved
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When the content of mineral nitrogen is determined in deep-frozen soil samples, the temperature and the
duration of the thawing process shall be controlled. The samples can be thawed at room temperature, if they
are homogenized and extracted within 4 h after beginning of thawing. Thawing at 4 °C is also possible, but the
thawing period should not exceed 48 h.

The time period necessary for thawing is greatly influenced by the size of the sample. It is recommended that
the soil sample be as small as practicable for the analysis before deep-freezing.

5 Laboratory sample

©

The labofatory sample is made by homogenizing the original, or the deep-frozen and thawed, soil sampl
Homogenizing can be done by mixing thoroughly the total soil sample, either by hand or using a méechanidal
mixer which ensures that soil aggregates are divided into particles less than 5 mm in diameter.

Use rubbgr gloves when mixing the soil by hand.
Use part pf the laboratory sample to determine the water content in accordance with ISO.11465.
If soil samples cannot be analysed within the time periods given above for fresh(soil samples, and therefofe

have to be deep-frozen, it is recommended to homogenize them before freezing and to freeze only the
amount of soil which is necessary for analysis (see Clause 4).

6 Protedure

6.1 Extraction

6.1.1 Principle

The field{moist soil is extracted with 1 mol/l potassiUm chloride solution at a 1:5 ratio (mass concentration) gt
20 °C £ 2°C. After 1 h of extraction, the solution. is centrifuged for the determination of inorganic nitroggn
compoungds on the supernatant solution.

In other dimatic conditions, a different constant temperature may be chosen. The extraction temperature used
should bg mentioned in the test report:

NOTE 1 The extraction is performed at a nearly constant temperature of 20 °C +2 °C because the amount [of
extractabl¢ ammonium nitrogen isihfluenced by the temperature during the extraction.[!]

Centrifughption is preferred because most filter papers either absorb ammonium or may be contaminated.
When th¢ extracts arefiltered, the filter papers should be stored at least one week in a desiccator ove
concentrated sulfurie 'acid or a drying medium containing sulfuric acid, and the first 20 ml of the filtrate shall e
discardeq.

Alternatively,.clear supernatant solutions may be obtained by letting the soil settle for 4 h at a temperature npt
exceeding4—=C-

6.1.2 Reagents
Use only reagents of recognized analytical grade.

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

6.1.2.2 Potassium chloride solution, ¢(KCI) = 1 mol/l.

Dissolve 74,55 g of potassium chloride (KCI) in water (6.1.2.1). Make up with water to 1 1.

2 © ISO 2003 — Al rights reserved
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6.1.3 Apparatus

6.1.3.1 Balances, of accuracy 0,1 g and 0,001 g.

6.1.3.2 Polythene bottles, of nhominal volume 500 ml, with screw caps, or other suitable containers
which neither absorb nitrite or ammonium nor release it into solution.

6.1.3.3 Shaking machine, end-over-end shaker, frequency 40 min-'.

6.1.3.4 Centrifuge, capable of holding tubes with a nominal volume of 100 ml.

6{1.3.5 Polythene centrifuge tubes, nominal volume 100 ml.

6{1.3.6 Glass vessels, Erlenmeyer type, nominal volume 100 ml.

6/1.4 Procedure

Weigh out 40,0 g of the laboratory sample in the bottle (6.1.3.2). Add 200 mlcof potassium chloridg¢ solution
(4.1.2.2) at a temperature of 20 °C. Shake mechanically (6.1.3.3) for 1 h at'20.+ 2 °C. Decant abouf 60 ml of
the extract suspension in centrifuge tubes (6.1.3.5) and centrifuge (6.1.3'4) for 10 min at abouf 3 000 g.
Decant the supernatant solution into glass vessels (6.1.3.6) and measure the content of nitrate, nitrite and
ammonium, as described in the following procedures (6.2, 6.3 apd. 6.4, respectively) using thg relevant
aliquots.

Perform also a blank test by adding only the potassium chléride solution (6.1.2.2) to the polythgne bottle
(4.1.3.2).

Measurement of the relevant nitrogen fractions should\be performed immediately, but not later than one day
after the extraction. If this is not possible, the extracts should be stored at temperatures not higher than 4 °C in
alrefrigerator, for one week at most.

NOTE Rather than using the following manual methods, continuous flow analysis is also possible. The mgethods are
given in ISO 14256-2.

6|2 Determination of the sum of nitrate and nitrite

6J2.1 Principle

Njtrate in the soil extract/is reduced to nitrite by passing the extract through a reduction column gontaining
copperized cadmiunmipowder. Nitrite originally present in the soil, which is produced by reduction|, forms a
diazo compound—in“acid medium after the addition of sulfanilamide and N-(1-naphthyl)ethylerjediamine
dihydrochloride (Gfiess-llosvay reagent). Its absorbance is measured at a wavelength of 543 nm.

Under aerobic conditions, the content of nitrite in soils is negligible. In this case, the determinatipon of the
contentef nitrite is not necessary, and the method gives the content of nitrate directly.

6 2-2—Apparatus

Ordinary laboratory equipment, and the following.

6.2.2.1 Reduction column in accordance with Figure 1.

© 1SO 2003 — Al rights reserved 3
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Dimensions in millimetres

®5

1
60
~~~~~~~~~~~~~~~~~~~~ —L1
L2
=4 ‘/2
~" L3
|
|
i} |
I ¢

Key

1 lid

2 plug made of cotton wool (6.2.2.3)
3 coarse cadmium powder (6.2.3.7)
4 plug made of cotton wool (6.2.2.3)

Figure 1 — Column for reduction of nitrate to nitrite

© ISO 2003 — Al rights reserved
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6.2.2.2 Spectrometer, suitable for measurements at a wavelength of 543 nm, together with cells of
10 mm optical length.

6.2.2.3 Wool, clean and chemically resistant, free of free nitrogen, for example cotton wool.
6.2.2.4 pH-meter with glass electrode and reference electrode or a combined electrode of equivalent
performance.

6.2.3 Reagents

6{2.3.1 Water with a specific conductivity not higher than 0,2 mS/m at 25 °C (water ofnGrade 2 in
atccordance with ISO 3696).

6{2.3.2 Sodium nitrate (NaNO3).
6j2.3.2.1  Nitrate stock solution, o(NOs-N) = 600 mg/l.
Djssolve 3,641 g of sodium nitrate (6.2.3.2) in water and make up to 1 | with watep.

This solution is stable up to 6 months, when stored in glass bottles in darkness at 4 °C.

6/2.3.2.2  Nitrate standard solution, p(NO3-N) = 6 mg/l.

P|pette 10 ml of stock solution (6.2.3.2.1) into a volumetric flask”of 1| and make up to the mark wfith water.
This solution should be prepared daily.

6{2.3.3 Sodium nitrite (NaNO,).
6)2.3.3.1  Nitrite stock solution, p(NO,-N) = 600 mg/I.

Djssolve 2,958 g of sodium nitrite (6.2.3.3)in-water and make up to 1 | with water.
This solution is stable up to 6 months, when stored in glass bottles in darkness at 4 °C.

6)2.3.3.2  Nitrite standard solution, p(NO,-N) = 6 mg/l.

P|pette 10 ml of stock solution (6.2.3.3.1) into a volumetric flask of 1| and make up to the mark wfith water.
This solution should be prepared daily.

6{2.3.4 Ammonium chloride (NH,CI).

[=2)

2.3.5 Ammonia solution, w(NH,OH) = 6 %. Dissolve about 250 ml of concentrated ammonig solution,
NH,OH)*= 32 %, into about 500 ml of water. Make up to 1 | with water.

S

6{2:3.6 Buffer solution of ammonium chloride (pH 8.7 to 8.8).

6.2.3.6.1  Stock solution, p(NH,CI) = 100 g/!.

Dissolve, in a volumetric flask, 100 g of ammonium chloride (6.2.3.4) in approximately 0,8 | of water. Adjust
the pH to between 8,7 and 8,8 with ammonia solution (6.2.3.5), and make up to 1 | with water.

6.2.3.6.2  Diluted buffer solution, o(NH,CI) = 10 g/I.

Dilute 100 ml of stock solution (6.2.3.6.1) to 1 | with water.

6.2.3.7 Coarse cadmium powder (particle size 0,3 mm to 0,8 mm).

© 1SO 2003 — Al rights reserved 5
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6.2.3.8

6.2.3.9

6.2.3.10

6.2.3.11

Phosphoric acid, w(H;PO,4) = 80 %.

Hydrochloric acid, o(HCI) = 1,12 kg/l.
Sulfanilamide, CgHgN,O,S.

Sulfanilamide solution.

In a 1000 mI vqumetrlc flask contalnlng apprOX|mater 600 ml of water, add 200 ml of phosphorlc aC|d

(6.2.3.8),

solution dan be stored for at Ieast one yearin a refrlgerator

6.2.3.12

6.2.3.12.

Dissolve

shall be stored in a refrigerator. Discard the reagent when its colour becomes dark.

6.2.3.13

Mix 20 m
(6.2.3.12
colour be|

6.2.3.14

6.24 P

6.2.4.1

Cover ap
wash at |

After ringing, cover the cadmium powder with water. Then add about 0,5g of copper sulfate (6.2.3.14).
Mix 1 mir]. Then wash at least ten times‘with water until any flocculated black copper is removed.

Cover th¢ powder again with_Rydrochloric acid (6.2.3.9) and mix 1 min. Then wash at least five times with

water.

The cadmium powderthus prepared shall be used within 1 h for preparing the reduction column (6.2.4.3).
Keep it inf water until use.

6.2.4.2

Figure 1

N-(1-naphthyl)ethylenediamine dihydrochloride, C,,H,gN,Cl.
N-(1-naphthyl)ethylenediamine dihydrochloride solution.

0,40 g of N-(1-naphthyl)ethylenediamine dihydrochloride (6.2.3.12) in 100 ml of water. This soluti¢n

Colour reagent.

of sulfanilamide solution (6.2.3.11), 20 ml of N-(1-naphthyl)ethylenédiamine dihydrochloride solutipn

1) and 20 ml of phosphoric acid (6.2.3.8). Store this solution in‘a refrigerator and discard it when its
comes dark.

Copper sulfate, CuSO4-5 H,0.

reparations for the reduction step

Preparation of copperized cadmium

proximately 10 g of cadmium powder (6:2.3.7) with hydrochloric acid (6.2.3.9) and mix 10 min. Th¢n
bast five times with water.

Preparation of the reduction column

column should be made of silica.

Placeas

mall plug of wool (6.2.2.3) in the bottom of the column. Then fill the column with water until level L1 is

reached and turn off the tap. Add the copperized cadmium (6.2.4.1) to the column slowly, until level L3 is
reached (see Figure 1).

Tap the column during the filling process to settle the cadmium. Place a small plug of wool on the top of the

column.

NOTE 1

This plug stops further efflux, when the surface of the effluent solution has reached level L2. It also acts as a

filter which can be replaced when necessary.

© ISO 2003 — Al rights reserved
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If the column is not used within 1 h, pour diluted buffer solution (6.2.3.6.2) in it, until level L1 is reached. Let
drain about 2 ml. Then close the stopcock. Put a lid on the surface of the funnel to avoid evaporation and to
protect from dust. In this way, the column can be preserved during several weeks. However, check the column
efficiency according to 6.2.5.5, before using it again.

NOTE 2  Prepared cadmium which is not needed immediately for filling the column can be dried and stored for further
re-preparation.

6.2.5 Procedure

6/2.5.1 Preparation of the reduction column for each series of analyses

pen the stopcock. Let the diluted buffer solution drain out of the column. If necessary, tinse the funnel
ppiously with water to remove salt from its surface.

128 0)

Percolate through the column:

— 20 ml of diluted buffer solution (6.2.3.6.2);

—+ 20 ml of concentrated buffer solution (6.2.3.6.1);
—t+ 20 ml of diluted buffer solution (6.2.3.6.2).

When these volumes of buffer have passed through, the column.is ready for a series of reduction procedures.

6j2.5.2 Reduction steps

Close the stopcock. Carry out the reduction on each ‘ef.the following solutions, as follows.
Ppur in 1,00 ml of

—1 either blank extract solution (BE) obtained according to 6.1.4;

—t or extract solution (SE) obtained according to 6.1.4;

— or nitrate standard solutionfy(NAS) (6.2.3.2.2);

—t or nitrite standard selution (NIS) (6.2.3.3.2);

—t or zero standard,solution (ZS) (water).

After passage_of each solution, carry out the following steps.

a) Add<10'ml of buffer (6.2.3.6.2) to the funnel.

b) COpen the stopcock and collect the eluent in a 30 ml tube. Percolation stops when the surfdce of the
sotutionreachesthetopof the-woot plug{6:2-2-3)at tevetHt2(see Figure-tH)—At-thismoment,add a further

20 ml of buffer (6.2.3.6.2) into the funnel. When this has drained, remove the collecting tube. Rinse the
column with a further 10 ml of buffer (6.2.3.6.2).

6.2.5.3 Colour development

Add 0,20 ml of colour reagent (6.2.3.13) into each tube containing the reduced eluents. Mix well. Let stand
between 60 min and 90 min at room temperature.

© 1SO 2003 — Al rights reserved 7
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6.2.5.4

Spectrophotometric measurement

Measure the absorbance of soil extracts (SE), (see 6.1.4), blank extracts (BE), (see 6.1.4), nitrate standard
solution (NAS), (see 6.2.3.2.2), nitrite standard solution (NIS), (see 6.2.3.3.2), and zero standard solution [ZS
(water)] at 543 nm using the spectrometer (6.2.2.2).

The concentration of the sum of nitrate and nitrite in the soil extracts should not exceed the nitrate
concentration of the nitrate standard solution, or the linear part of the calibration curve could be exceeded. If
this happens, dilute the soil extract suitably with extracting solution (6.1.2.2), and repeat the procedures given
above (6.2.5.2 t0 6.2.5.4).

6.2.5.5
Compare

not differ
according

6.2.5.6

Nitrate recovery assessment

the absorbance of the nitrate standard solution with that of the nitrite standard solution. They shou
by more than 5 %. If they do, remove the cadmium powder from the column and prepare it aga
to 6.2.4.

Calculation of the nitrogen content in the soil

The cont¢nt of both nitrogen forms, nitrate and nitrite, in the soil, expressed in milligrams nitrogen per kilogra

of oven-d

w[(l‘

where

asg
aBg
ONAY

azs

ry soil, w[(NO3+NO,)-N], is calculated according to Equation (1):

JO3+N02)-N]:6-M-D-R (

ONAS — Q7S

is the mass concentration of the nitrate standard-solution, in milligrams nitrate-nitrogen per litre
solution [mg (NO5-N)/J;

is the absorbance of the soil extract selution;

is the absorbance of the blank gxtract solution;

is the absorbance of the-nitrate standard solution;
is the absorbance of\the zero standard solution;

is a factor used>when the original soil extract has to be diluted; it is given by the final volume
the diluted-extract solution, divided by the volume of extract solution which is used for dilution;

is a factor which takes into account the ratio of volume of solution to mass of oven-dry soil aft
extraction. It is expressed in millilitres per gram, and is calculated according to Equation (2):

Id
in

m

1)

w

T Veg ( W\u\—‘r AL
JAET

S
ms L 100
where

Ves is the volume of the extracting solution, in millilitres;

mg is the mass of wet soil used for extraction, in grams;

w,, is the mass fraction (as a percentage) of water content on the basis of the oven-dry sall,

determined in accordance with ISO 11465.

© ISO 2003 — Al rights reserved
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NOTE 1 The solution of wet soils increases the volume of the soil extract considerably, as compared with the volume of
the extracting solution. This fact is taken into account by the formula for the calculation of R.

NOTE2  Following the method above (see also 6.1), Vg is equal to 200 ml, and mg is equal to 40 g.

6.3 Determination of nitrite

6.3.1 Principle

|\‘I trita oAl Aracant tha coil forme diaszo-campbornd-in-aci id adibm-aftar tha addition ~f o ":..nl|amlde

trtCorgtrairy Pnuuvuu H—tRe-Seh+termsS—a—aiaze \J\JIIIPUMII\J H-aeta-eatd—arterthe—aaatton—o+Sut

nd N-(naphthyl)ethylenediamine dihydrochloride (Griess-llosvay reagent). Its absorbance is measured at a
wavelength of 543 nm.

Q

6j3.2 Apparatus
Ordinary laboratory equipment, and the following.

3.2.1 Spectrometer, suitable for measurements at a wavelength of¢548 nm, together with cells of
) mm optical length.

= O

6/3.3 Reagents

[=2)

3.3.1 Water with a specific conductivity not higher than“0,2 mS/m at 25 °C (water of Grade 2 in
ccordance with 1SO 3696).

Q

6{3.3.2 Sodium nitrite (NaNO,).

6§3.3.2.1  Nitrite stock solution, p(NO,-N) = 600 nig/I.

@)

ssolve 2,958 g of sodium nitrite (6.3.3.2) in 500 ml of water and make up to 1 | with water.
This solution is stable up to 6 months when stored in glass bottles in darkness at 4 °C.

6)3.3.2.2  Nitrite standard solution, o(NO,-N) = 6 mg/l.

o

pette 10 ml of stock solution’ (6.3.3.2.1) into a volumetric flask and make up to the mark with water. This
blution should be prepared-daily.

[72]

6{3.3.3 Ammonium chloride (NH,CI).
6{3.3.4 Phosphoric acid, w(H3;PO,) = 80 %.
63.3.5 Sulfanilamide, CgHgN,O,S.

6)3.3.6 Sulfanilamide solution.

Into a 1 000 ml volumetric flask containing approximately 600 ml of water, add 200 ml of phosphoric acid
(6.3.3.4), and dissolve 80 g of sulfanilamide (6.3.3.5) therein. Make up to the mark with water. This solution
can be stored for at least one year in a refrigerator.

6.3.3.7 N-(1-naphthyl)ethylenediamine dihydrochloride, C,H,gN,Cl,.

6.3.3.7.1  N-(1-naphthyl)ethylenediamine dihydrochloride solution

Dissolve 0,40 g of N-(1-naphthyl)ethylenediamine dihydrochloride (6.3.3.7) in 100 ml of water. Store this
solution in a refrigerator. Discard the reagent when its colour becomes dark.

© 1SO 2003 — Al rights reserved 9
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6.3.3.8

Mix 20 ml

Colour reagent.

of sulfanilamide solution (6.3.3.6), 20 ml of ethylenediamine dihydrochloride solution (6.3.3.7.1) and

20 ml of phosphoric acid (6.3.3.4).

Store this

solution in a refrigerator and discard it when its colour becomes dark.

6.3.4 Procedure

0 ml tubes containing 1.00 ml of

Prepare

— eithe

— or blank extract solution (BE) obtained according to 6.1.4;

— ornif

— 0rzsg

To each fube, add 20 ml of water.

Add 0,20
between

Measure

solution (NIS), (see 6.3.3.2.2), and zero standard solution [ZS. (Water)] at 543 nm using the spectrometer

(6.3.2.1).

The con
standard
extract su

6.3.5 Calculation

The cont
calculate

Osg

r extract solution (SE) obtained according to 6.1.4;

50 min and 90 min at room temperature.

rite standard solution (NIS) (6.3.3.2.2);

ro standard solution (ZS) (water).

ml of colour reagent (6.3.3.8) to each tube containing the above“solutions. Mix well. Let stand

d

pny

the absorbance of soil extracts (SE), (see 6.1.4), blank extracts (BE), (see 6.1.4), nitrite standa

entration of nitrite in the soil extracts should ot exceed the nitrite concentration of the nitrite
solution, or the linear part of the calibration cutve could be exceeded. If this happens, dilute the soil
itably with KCI extracting solution (6.1.2.2), and repeat the measurement.

pnt of nitrite in the soil, expressed in milligrams nitrogen per kilogram of oven-dry soil, w(NO5-N), lis
| according to Equation (3):

D,-N) = 6. YSE"¥BE~ 5 p (B)
ONAS ~ 7S

is thedmass concentration of the nitrite standard solution, in mg (NO,-N)/I;

is the absorbance of the soil extract solution;

OBE

IS The absorbance o1 the Diank exiract Solution,

anas s the absorbance of the nitrite standard solution;

0zs

10

is the absorbance of the zero standard solution;

is a factor used when the original soil extract has to be diluted; it is given by the final volume of
the diluted extract solution, divided by the volume of extract solution which is used for dilution;

is a factor which takes into account the ratio of volume of solution to mass of oven-dry soil after
extraction; the formula for calculation of R is given in Equation (2).
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6.4 Determination of ammonium ions

6.4.1 Principle

Ammonium ions are present in the soil solution and are preferentially desorbed from the soil surface by the
extracting solution. At high pH and in the presence of hypochlorite ions they form monochloramine, which
reacts with phenol to form an indophenol blue complex. The absorbance of the complex is measured at a
wavelength of 630 nm.

6.4-2—Apparatus
rdinary laboratory equipment, and the following.

O
6{4.2.1 Spectrometer, suitable for measurements at a wavelength of 630 nm, together with cells of
10 mm optical length.

[=2)

4.3 Reagents

[=2)

4.3.1 Water with a specific conductivity not higher than 0,2 mS/m™at™25 °C (water of Grade 2 in
ccordance with ISO 3696).

QD

6)4.3.2 Sulfuric acid, p(H,SO,) = 1,84 kg/l.
614.3.3 Ammonium chloride, NH,CI.
6/4.3.3.1  Ammonium stock solution, po(NH,-N) = 200 mg/l.

ssolve 764 mg of ammonium chloride (6.4.3.3) innwater, add 0,30 ml of sulfuric acid (6.4.3.2) tp prevent
icrobial activity during storage, and make up to 1. \with water.

his solution is stable up to one month when stared in glass bottles in darkness at 4 °C.

(=) 4 3 0

4.3.3.2 Ammonium standard solution, po(NH,-N) = 2,00 mg/l.

o

pette 2,50 ml of the ammonium stock solution (6.4.3.3.1) into a 250 ml volumetric flask, and make|up to the
mark with water. This solution should be prepared daily.

[=2)

4.3.4 Phenol, CgH;0H-
6)4.3.4.1  Phenol solution, p(CgHgO) =70 g/l.

Dyssolve 70 g of\phenol (6.4.3.4) in 1 000 ml of water. This solution is stable for at least one year at room
tgmperature when stored in a brown-coloured glass bottle.

6{4.3.5 Sodium nitroprusside dihydrate, Na,[Fe(CN)s;NO]-2H,0.

6143:5.1  Nitroprusside solution, p{Na,[Fe(CN)sNO]-2H,O} = 0,8 g/l.

Dissolve 0,8 g of sodium nitroprusside (6.4.3.5) in 1 | of water. This solution is stable for at least 3 months at
room temperature when stored in a brown-coloured glass bottle.

6.4.3.6 Sodium citrate dihydrate, CqH;Na3;0,-2H,0.
6.4.3.7 Sodium hydroxide, NaOH.
6.4.3.8 Buffer solution.

Dissolve, in approximately 500 ml of water, 280 g of sodium citrate (6.4.3.6) and 22,0 g of sodium hydroxide
(6.4.3.7). Make up to 1 | with water.
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6.4.3.9

6.4.3.10

Dichloroisocyanuric acid sodium salt dihydrate, C;CI,N3;NaO3-2H,0.

Colour reagent No. 1.

Mix 15 ml of nitroprusside solution (6.4.3.5.1) and 15 ml of phenol solution (6.4.3.4.1) with 750 ml of water.
This solution shall be prepared just before use.

6.4.3.11

Dissolve
least 1 m

644 P

Into a seffof 100 ml glass vessels (preferably of the Erlenmeyer type), transfer 10,0 ml of
— either extract solution (SE) obtained according to 6.1.4;

— or blank extract solution (BE) obtained according to 6.1.4;

— or arspmonium standard solution (AlS) (6.4.3.3.2);

— or zgro standard solution (ZS) (water).

Add 40 njl of colour reagent No. 1 (6.4.3.10) to each vessel. Mix welkand let stand 15 min. Then add 1,00 mi

of colour
this time,

Measure
solution (

The condentration of ammonium in the soil extracts-(SE) should not exceed the ammonium concentration pf

the amm
happens,

6.4.5 Calculation

The cont

Colour reagent No. 2.

5.0 g of dichlorocyanuric acid (6.4.3.9) in 11 of buffer (6.4.3.8). This solution can be stored for at
bnth in a refrigerator.

rocedure

reagent No. 2 (6.4.3.11) to each vessel. Mix well. Let stand\at least 5 h before measurement. During
the temperature of the solution shall remain between 15°°€ and 35 °C.

the absorbance of soil extracts (SE, see 6.1.4), blank extracts (BE, see 6.1.4), ammonium standafd
AIS, see 6.4.3.3.2) and zero standard solution (£S*(water) using the spectrometer (6.4.2.1).

bnium standard solution (AIS), or the linear part of the calibration curve could be exceeded. If this
dilute the soil extract suitably with extracting solution (6.1.2.2), and repeat the measurement.

ent of ammonium ion in the soil, expressed in milligrams nitrogen per kg of oven dry soil, w(NH4-N

~

is calculated according to Equation~(4):
w(NH 4-N) = 2x -2SE ZZBE , py g ®)
aNAs 7 azs
where
2 isithe mass concentration of the ammonium standard solution, in milligrams ammonium-nitroggn
per litre solution [mg (NH4-N)/IJ;
asg  Is the absorbance of the soll extract solution;,
ORE is the absorbance of the blank extract solution;

anas 18 the absorbance of the ammonium standard solution;

0zs

12

is the absorbance of the zero standard solution;

is a factor used when the original soil extract has to be diluted; it is given by the final volume of
the diluted extract solution, divided by the volume of extract solution which is used for dilution;
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