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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 liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Fertilizers — Determination of different forms of nitrogen
in the same sample, containing nitrogen as nitric,
ammoniacal, urea and cyanamide nitrogen

1 Scope

This
pres

The 1
cont

[nternational Standard specifies a method for the determination of any one form of it
ence of any other form.

method is applicable to any fertilizer provided for in the Regulation (EC) No.2003/200
hining nitrogen in various forms.

2 Normative references

The

indisg
refer
ISO 3

ISO
prep

ISO 3
EN1
EN1
EN1

Fort

4 1

4.1

following documents, in whole or in part, are normatively referenced in this documnj
pensable for its application. For dated references, only the edition cited applies. |
ences, the latest edition of the referenced document (including any amendments) appl

696, Water for analytical laboratory use — Specification and test methods

|4820-2, Fertilizers and liming materials — Sampling and sample preparation — Pa
iration

5475, Fertilizers — Determination of ammaiiacal nitrogen
0944-1, Fertilizers and liming materials — Vocabulary — Part 1: General terms
2944-2, Fertilizers and liming materials — Vocabulary — Part 2: Terms relating to fertili

6562, Fertilizers — Determination of cyanamide nitrogen

Terms and definifions

he purposes of this document, the terms and definitions given in EN 12944-1 and EN 12

Principle

Total soluble and insoluble nitrogen

rogen in the

3, Annex I[2]

ent and are
For undated
es.

't 2: Sample

vers

044-2 apply.

According to the list of standard fertilizers given in Regulation (EC) No 2003/2003, Annex L[2] this
determination is applicable to products containing calcium cyanamide.

In the absence of nitrates, the test sample is mineralized by direct Kjeldahl digestion.

In the presence of nitrates, the test sample is mineralized by Kjeldahl digestion after reduction with the

aido

f metallic iron and stannous chloride.

In both cases, the ammonia is determined according to ISO 25475.

NOTE If analysis shows an insoluble nitrogen content of more than 0,5 %, one concludes that
contains other forms of insoluble nitrogen not included in the list in Regulation (EC) No 2003/2003, Annex L.[2]
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4.2 Forms of soluble nitrogen

4.2.1 General

The forms of soluble nitrogen referred to in 4.2.2 to 4.2.7 are determined from different aliquots taken
from the same solution of the test sample.

4.2.2 Total soluble nitrogen

4.2.2.1 In the absence of nitrates, by direct Kjeldahl digestion. The ammonia is then determined (by
the same méthod as that described M SO 254757

4.2.2.2 Infthe presence of nitrates, by Kjeldahl digestion on an aliquot part taken from the solution|after
reduction adcording to Ulsch. The ammonia is then determined (by the same method as thatdescribled in
ISO 25475).

4.2.3 Total soluble nitrogen with the exception of nitrate nitrogen

By Kjeldahl [digestion after elimination in an acid medium of nitrate nitrogén with ferrous sulfate| The
ammonia isthen determined (by the same method as that described in [SO'25475).

4.2.4 Nitnate nitrogen by difference

4.2.4.1 In|the absence of calcium cyanamide, by determinifig the difference between the nitrogen
determined ps summarized in 4.2.2.2 and that determined as Summarized in 4.2.3 or between total soluble
nitrogen (sef 4.2.2) and the sum of ammoniacal nitrogen ahrd ureic organic nitrogen (4.2.5 + 4.2.6).

4.2.4.2 In|the presence of calcium cyanamide, by_determining the difference between the nitiogen
determined|as summarized in 4.2.2.2 and that\determined as summarized in 4.2.3 or between the
nitrogen determined as summarized in 4.2.2.2.and the sum of that determined as summarized in #.2.5,
4.2.6 and 4.2.7.

4.2.5 Ammoniacal nitrogen

4.2.5.1 Solely in the presence/ofdmmoniacal nitrogen and ammoniacal plus nitrate nitrogen, according
to ISO 25475.

4.2.5.2 In|the presernce of urea nitrogen and/or cyanamide nitrogen by cold distillation after making
slightly alkdline, thé.ammonia is absorbed in a standard solution of sulfuric acid and deternjined
according tq ISO 25475.

4.2.6 Urebnitrogen

4.2.6.1 By conversion using urease into ammonia which is titrated with a standard solution of
hydrochloric acid.

or

4.2.6.2 By gravimetry with xanthydrol: the co-precipitated biuret can be counted with urea nitrogen
without great error, its content remaining generally low in absolute value in compound fertilizers.

or

4.2.6.3 By difference according to Table 1.

2 © IS0 2016 - All rights reserved
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Table 1 — Determination of urea nitrogen by difference

Nitrate Ammoniacal | Cyanamidic .
Case . . . Difference
nitrogen nitrogen nitrogen
1 Absent Present Present (4.2.2.1) - (4.2.5.2+4.2.7)
2 Present Present Present (4.2.3) - (4.2.5.2+4.2.7)
3 Absent Present Absent (4.2.2.1) - (4.2.5.2)
4 Present Present Absent (4.2.3) - (4.2.5.2)

4.2.7 Cyanamide nitrogen

By p
Kjeld

5 1

5.1

Use
accoj

5.2

5.3
The |

5.4
5.5
5.6
5.7

5.8

Dilut

5.9

recipitation as a silver compound, the nitrogen being determined in the precipi
ahl method.

Reagents

General.

bnly reagents of recognized analytical grade and distilled orde-mineralized watej
ding to ISO 3696.

Potassium sulfate, p.a. (p.a. = pro analysis = analyticaligrade).

Iron powder, reduced with hydrogen.

prescribed quantity of iron shall be able to reduce at least 50 mg of nitrate nitrogen.
Potassium thiocyanate, p.a.
Potassium nitrate, p.a.
Ammonium sulfate, p.a¢
Urea, p.a.

Sulfuric acid diluted.

e one voluine of sulfuric acid (p20 = 1,84 g/ml) in one volume of water.

Sulfuric acid, standard solution, c = 0,1 mol/l.

tate by the

of grade 3

5.10 Sodium hydroxide solution, aqueous solution of about 30 % (mass concentration), free from
ammonia.

5.11 Sodium or potassium hydroxide, standard solution, c = 0,2 mol/], free from carbonates.

5.12

Stannous chloride solution.

Dissolve 120 g of SnCly - 2H20 in 400 ml of concentrated hydrochloric acid (p20 = 1,18 g/ml) and make
up to 11 with water. The solution shall be perfectly clear and prepared immediately before use.

It is essential to check the reducing power of stannous chloride: dissolve 0,5 g of SnCl - 2H0 in 2 ml
of concentrated hydrochloric acid (p20 = 1,18 g/ml) and make up to 50 ml with water. Then, add 5 g

© ISO
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of Rochelle salt (potassium sodium tartrate), then a sufficient quantity of sodium bicarbonate for the
solution to be alkaline to litmus paper.

Titrate with an iodine solution (I2) of ¢ = 0,05 mol/l in the presence of a starch solution as an indicator.
1 ml of iodine solution (I2) of ¢ = 0,05 mol/1 corresponds to 0,011 28 g of SnCl, - 2H30.

At least 80 % of the total tin present in the solution thus prepared shall be in bivalent form. For the
titration, at least 35 ml of the ¢ = 0,05 mol/l iodine solution (I2) should be used.

5.13 Sulfuric acid, p¢ = 1,84 g/ml.

5.14 Hydrdgchloric acid diluted.

Mix one volgime of hydrochloric acid (pz0 = 1,18 g/ml) with one volume of water.
5.15 Aceti¢ acid, 96 % to 100 %.

5.16 Sulfuric acid solution, containing about 30 % of HSO4 (mass concentration).
5.17 Ferrops sulfate, crystalline, FeSO4 - 7H>O0.

5.18 Sulfuric acid standard solution, ¢ = 0,05 mol/1.

5.19 Octyl plcohol.

5.20 Potassium carbonate, saturated solution..

5.21 Sodium or potassium hydroxide standard solution, c = 0,1 mol/l (free from carbonates).
5.22 Barium hydroxide saturated solution-

5.23 Sodium carbonate solution, at.10 % (mass concentration).

5.24 Hydrgchloric acid, c = 2anol/l.

5.25 Hydrdgchloric acid-standard solution, c = 0,1 mol/l.

5.26 Urease solution.

Suspend 0,5[g.of\active urease in 100 ml of water. Using hydrochloric acid 0,1 mol/1 (5.25), adjust the pH
to 5,4, measured by a pH-meter

5.27 Xanthydrol.

Use a solution at 5 % in ethanol or methanol (5.32) (do not use products giving a high proportion of
insoluble matter). The solution may be kept for three months in a well-stoppered bottle, away from
the light.

5.28 Catalyst.

Use 0,3 g to 0,4 g of copper oxide per determination or an equivalent quantity of copper sulfate
pentahydrate of 0,95 g to 1,25 g per determination.

5.29 Anti-bump granules, washed in hydrochloric acid and calcined.

4 © IS0 2016 - All rights reserved
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Indicator solutions.

5.30.1 Solution A.

Dissolve 1 g of methyl red in 37 ml of sodium hydroxide solution 0,1 mol/l and make up to 11 with water.

5.30.2 Solution B.

Dissolve 1 g of methylene blue in water and make up to 1 L.

5.30

Mix ¢ne volume of solution A with two volumes of solution B.

This
(104d

5.30

Diss
nece

5.31

5.32

6

6.1

Cons
head|

NOT]H
the fq

An 3
equiy

indicator is violet in acid solution, grey in neutral solution and green in alkaline:solutio
rops) of this indicator solution.

4 Methyl red indicator solution.

lve 0,1 g of methyl red in 50 ml of 95 % ethanol. Make up to 100 ml with water
ssary. This indicator (four or five drops) may be used instead of‘that described in 5.30.

Indicator papers, litmus bromothymol blue (or other.papers sensitive to pH = 6 to pH

Ethanol or methanol, solution 95 %.

Apparatus

Distillation apparatus.

isting of a round-bottomed flaskiof suitable capacity connected to a condenser by mear
The equipment is made of borosilicate glass.

The different types, of.equipment recommended for this determination are reproduced
atures of construction, in‘Eigures 1, 2, 3 and 4.

utomatic distillation apparatus may also be used, provided that the results are
Falent.

h. Use 0,5 ml

and filter if
3.

[ =8).

s of a splash

, showing all

statistically
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Key

Dimensions in millimetres
®L0
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240

round-bottomed, long-necked flask of 1 000 ml capacity

distillatiomtabe withasplasiriead; comnmected to tie COMAensSer by Means ot a sphericat joimt {No18) (the
spherical joint for the connection to the condenser may be replaced by an appropriate rubber connection)

funnel with a polytetrafluoroethylene (PTFE) tap (6) for the addition of sodium hydroxide (the tap may likewise
be replaced by a rubber connection with a clip)

six-bulb condenser with spherical joint (No 18) at the entrance and joined at the issue to a glass extension tube
by means of a small rubber connection (when the connection to the distillation tube is effected by means of a
rubber tube, the spherical joint may be replaced by a suitable rubber bung)

500 ml flask in which the distillate is collected
PTFE tap
Hole.

Figure 1 — Distillation apparatus 1
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Dimensions in millimetres
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istillation tube with a splash head, equipped with a spherical joint (No 35) at the entrance and a spherical
jpin®(No 18) at the issue, connected at the side to a funnel with a polytetrafluoroethylene (PTFE) tap (5) for the
addition of sodium hydroxide

{)und-bottomed, short-necked flask of 1 000 ml capacity with a spherical joint (No 35)

six-bulb condenser with a spherical joint (No 18) at the entrance and joined at the issue to a glass extension
tube by means of a small rubber connection

500 ml flask in which the distillate is collected
PTFE tap
Enlarged cross-section.

Figure 2 — Distillation apparatus 2
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Dimensions in millimetres
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round-bgttemed, long-necked flask of 750 ml or 1 000 ml capacity with a bell mouth

d' tll ti E=EREN 141 loclk-la < | bamicol it (AT 10 el o 2
IS l a 1 I tUoDT VWiIlll a oylaou IITau aiitu a DPIICI cdal JUlllL thU .LU) dl LT IoouUT

elbow tube with a spherical joint (No 18) at the entrance, and a drip cone (the connection to the distillation
tube may be effected by means of a rubber tube instead of a spherical joint)

six-bulb condenser joined at the issue to a glass extension tube by means of a small rubber connection
500 ml flask in which the distillate is collected

Figure 3 — Distillation apparatus 3
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Dimensions in millimetres
26545

50

100

192

80

240

Key
1 1ound-bottomed;long-necked flask of 1 000 ml capacity with a bell mouth

distillation tube with a splash head and a spherical joint (No 18), at the issue, connected at the sifde to a funnel
yith a pelytetrafluoroethylene (PTFE) tap (5) for the addition of sodium hydroxide (a suitable rubper bung may
be used’instead of the spherical joint; the tap may be replaced by a rubber connection with an apgropriate clip)

3 dixzbulb condenser with a spherical joint (No 18) at the entrance, joined at the issue by a rubber ¢onnection, to
a glass extension tube (when the connection to the distillation tube is effected by means of a rubber tube, the
spherical joint may be replaced by a suitable rubber bung)

4 500 ml flask for the collection of the distillate
5 PTFE tap

Figure 4 — Distillation apparatus 4

6.2 Apparatus for the determination of ammoniacal nitrogen.

According to analytical technique (8.2.5.3). (Refer to Figure 1.)

© IS0 2016 - All rights reserved 9
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The apparatus is made up of a specially shaped receptacle with a ground glass neck, with a side neck,
a connecting tube with a splash head and a perpendicular tube for the introduction of air. The tubes
can be connected to the receptacle by means of a simple perforated rubber bung. It is important to
give a suitable shape to the end of the tubes introducing air, since the bubbles of gas should be
evenly distributed throughout the solutions contained in the receptacle and the absorber. The best
arrangement consists of small mushroom-shaped pieces with an external diameter of 20 mm and six
openings of 1 mm around the periphery.

6.3 Apparatus for the determination of urea nitrogen.

According to the urease technique (8.2.6.1).

It consists of a 300 ml Erlenmeyer flask, with a separating funnel and a small absorber.
6.4 Rotaryy shaker, 35 r/min to 40 r/min.

6.5 pH meter.

6.6 Oven,|capable of being maintained at a temperature of 130 °C.

6.7 Glassware:

a) pipettegof 2 ml, 5 ml, 10 ml, 20 ml, 25 ml, 50 ml and 100 ml capacity;
b) long-negked Kjeldahl flasks of 300 ml and 500 ml capacity;

c) graduatled flasks of 100 ml, 250 ml, 500 ml and 1 000 #al capacity;

d) cruciblgs of sintered glass, pore diameter, 5 um to-15 pm;

e) mortary.

7 Sampling and sample preparation

Sampling is|not part of the method specified in this International Standard. A recommended sampling
method is gjven in ISO 14820-1.[1]

Sample preparation shall be earried out in accordance with ISO 14820-2.

8 Procedure

8.1 Totallsoluble and insoluble nitrogen

8.1.1 In the absence of nitrates

8.1.1.1 Digestion

Weigh, to an accuracy of 0,001 g, a quantity of the sample containing 100 mg of nitrogen at the most.
Place it in the flask of the distillation apparatus (see 6.1). Add 10 g to 15 g of potassium sulfate (see 5.2),
the catalyst (see 5.28), and a few anti-bump granules (see 5.29). Then add 50 ml of diluted sulfuric acid
(see 5.8), and mix thoroughly. First, heat gently, mixing from time to time, until foam no longer forms.
Then heat in such a way that the liquid boils regularly and keep it boiling for 1 h after the solution
has become clear, preventing any organic matter from sticking to the sides of the flask. Allow to cool.
Carefully add about 350 ml of water, with mixing. Ensure that the dissolution is as complete as possible.
Allow to cool and connect the flask to the distillation apparatus (see 6.1).

10 © IS0 2016 - All rights reserved
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8.1.1.2 Distillation of ammonia

Transfer with a precision pipette, into the receiver of the apparatus, 50 ml of a standard solution of
sulfuric acid 0,1 mol/l (see 5.9). Add the indicator (see 5.30.3 or 5.30.4). Ensure that the tip of the
condenser is at least 1 cm below the level of the solution.

Taking the necessary precautions to avoid any loss of ammonia, carefully add to the distillation flask
enough of the concentrated sodium hydroxide solution (see 5.10) to make the liquid strongly alkaline
(120 ml is generally sufficient). Check by adding a few drops of phenolphthalein. At the end of the
distillation, the solution in the flask shall still be clearly alkaline. Adjust the heating of the flask so as
to distil 150 ml in 0,5 h. Test with indicator paper (see 5.31) that the distillation has been completed. If
it haj st T Tsti ts neutrally
to the indicator paper (see 5.31). Then, lower the receiver, distil a few millilitres more and
of the condenser. Titrate the excess of acid with a standard solution of potassium or-§odiu
0,2 npol/1 (see 5.11) until the indicator changes colour.

4

inse the tip
hydroxide

8.1.1.3 Blank test

Carry out a blank test (omitting the sample) under the same conditions,.and take accourt of it when
calcylating the final result.

8.1.1.4 Expression of the result

Expriess the result as the mass fraction in percent of nitrogén contained in the fertilizer as|received for
analysis.

. (50 — V)% 0,28 W
m

where

%0 is the volume of the standard-soldtion of sodium or potassium hydroxide 0,2 mol/ljused for the
blank, carried out by pipetting’into the receiver of the apparatus (see 6.1), in milliljtre [50 ml
of standard solution of sulfuric acid 0,1 mol/I (see 5.9)];

I is the volume of the Standard solution of sodium or potassium hydroxide 0,2 mol/lfused for the
analysis, in millilitne;

m is the mass of‘the test sample, in grams.
8.1.7 In the presence of nitrate

8.1.2.1 , Test sample

nitrogen.

8.1.2.2 Reduction of the nitrate

Mix the test sample in a small mortar with 50 ml of water. Transfer with the minimum amount of water
into a 500 ml Kjeldahl flask. Add 5 g of reduced iron (see 5.3) and 50 ml of stannous chloride solution
(see 5.12). Shake and leave it to stand for 0,5 h. During the time it is standing, stir again after 10 min
and 20 min.

8.1.2.3 Kjeldahl digestion

Add 30 ml of sulfuric acid (see 5.13), 5 g of potassium sulfate (see 5.2), the prescribed quantity of
catalyst (see 5.28), and some anti-bump granules (see 5.29). Heat gently with the flask slightly tilted.

© IS0 2016 - All rights reserved 11
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Increase the heat slowly and shake the solution frequently to keep the mixture suspended; the liquid
darkens and then clears with the formation of a yellow-green anhydrous iron sulfate suspension. Then,
continue heating for 1 h after obtaining a clear solution, maintaining it at simmering point. Leave to
cool. Cautiously take the contents of the flask up in a little water and add little by little 100 ml of water.
Mix and transfer the contents of the flask into a 500 ml graduated flask. Make up the volume with water.
Mix. Filter through a dry filter into a dry receptacle.

8.1.2.4 Analysis of the solution

Transfer by pipette, into the flask of the distillation apparatus (see 6.1), an aliquot containing 100 mg
of nitrogen at the most. Dilute to about 350 ml with water, add a few anti-bump granules (see 5.29),
connect thelflask to the distillation apparatus, and continue the determination as described in 8:1.[1.2.

8.1.2.5 Blank test
See 8.1.1.3.

8.1.2.6 Expression of the result

Express the[result as the mass fraction in percent of nitrogen contained in the fertilizer as receivdd for
analysis.

40 — V)% 0,28
wy = §0=1)x0.28 (2
m

where

50 is the volume of the standard solution of sodiun¥or potassium hydroxide 0,2 mol/l used fqr the
blank, carried out by pipetting into the receiver of the apparatus (see 6.1), in millilitre [50|ml
of standard solution of sulfuric acid 0,1 mol/1 (see 5.9)];

IV is the volume of the standard solutien;of sodium or potassium hydroxide 0,2 mol/l used fdr the
analysis, in millilitres;

m is the mass of the test sample, in'grams, present in the aliquot part taken in 8.1.2.4.

8.2 Forms of soluble nitrogen

In the case [of fertilizers not-containing cyanamide nitrogen and in the case of fertilizers contajning
cyanamide fpitrogen, determine the various soluble forms of nitrogen the same day the solution is jnade
up, starting|with the eyahamide nitrogen and urea nitrogen if they are present.

8.2.1 Preparation of the solution to be analysed

8.2.1.1 Test portion

Weigh, to an accuracy of 1 mg, 10 g of the sample and place it in a 500 ml graduated flask.

8.2.1.2 In the case of fertilizers not containing cyanamide nitrogen

Add to the flask 50 ml of water and then 20 ml of diluted hydrochloric acid (see 5.14). Shake and leave it
to stand until the evolution of carbon dioxide ceases. Then, add 400 ml of water and shake for 0,5 h on
the rotary shaker (see 6.4). Make up to the volume with water, mix and filter through a dry filter into a
dry receptacle.

In both cases, determine the various soluble forms of nitrogen the same day the solution is made up,
starting with the cyanamide nitrogen and urea nitrogen if they are present.
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8.2.1.3 In the case of fertilizers containing cyanamide nitrogen

Add to the flask 400 ml of water and a few drops of methyl red (see 5.30.4). If necessary, make the
solution acid by using acetic acid (see 5.15). Add 15 ml of acetic acid (see 5.15) in excess. Shake on the
rotary shaker (see 6.4) for 2 h. If necessary, reacidify the solution during the operation, using acetic
acid (see 5.15). Make up to the volume with water, mix, filter immediately through a dry filter into a dry
receptacle, and immediately determine the cyanamide nitrogen.

In both cases, determine the various soluble forms of nitrogen the same day the solution is made up,

starting with the cyanamide nitrogen and urea nitrogen if they are present.

8.2.

8.2.
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flask
to th
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8.2.

lTotal soluble nitrogen

2.1 In the absence of nitrate

te into a 300 ml Kjeldahl flask, an aliquot of the filtrate (see 8.2.1.2 or 8.2:1.3) contai
rogen at the most. Add 15 ml of concentrated sulfuric acid (see 5.13), 0,4 g of copper ox
pper sulfate (see 5.28), and a few anti-bump granules (see 5.29). Fixst, heat gently

tion and then at a higher temperature until the liquid becomes colourless or slightly g
e fumes are clearly apparent. After cooling, quantitatively transfer'the solution into thg
dilute to about 500 ml with water, and add a few anti-bump,granules (see 5.29). Conn|
b distillation apparatus (see 6.1) and continue the determination as described in 8.1.1.

2.2 In the presence of nitrate

sfer with a precision pipette into a 500 ml Erleanieyer flask, an aliquot of the filtrate
[.1.3) containing not more than 40 mg of nitrate nitrogen. At this stage of the analy
tity of nitrogen is not important. Add 10 ml@f sulfuric acid at 30 % (see 5.16), 5 g of 1
b.3), and immediately cover the Erlenmeyer flask with a watch glass. Heat gently until
ady but not vigorous. At this juncture,stop the heating and allow the flask to stand fo
mbient temperature. With water, quantitatively transfer the liquid into a 250 ml grad
ing behind the undissolved iron, ahd ' make up to the mark with water. Mix thoroughly
ecision pipette into a 300 ml Kjeldahl flask an aliquot containing 100 mg of nitrogen
15 ml of concentrated sulfuric acid (see 5.13), 0,4 g of copper oxide or 1,25 g of co

higher temperature untilithe liquid becomes colourless or slightly greenish and whif]
ly apparent. After cdoling, quantitatively transfer the solution into the distillation flg
bximately 500 mLwith water, and add some anti-bump granules (see 5.29). Connect thq
lation apparatus-(see 6.1) and continue the determination as described in 8.1.1.2.

2.3 Blankdtest

§.1.1.3;

hing 100 mg
ideor1,25g
[0 begin the
reenish and
e distillation
ect the flask
D

23

(see 8.2.1.2
bis, the total
educed iron
the reaction
ratleast3 h
uated flask,
hnd transfer
at the most.
pper sulfate

H.28), and some anti-bunip)granules (see 5.29). First, heat gently to begin the digestion and then

e fumes are
sk, dilute to
flask to the

4 ') = £31 e
I 3 LAPITSSIUIN U1 UIC I'ToUuIt

Express the result as the mass fraction in percent of nitrogen contained in the fertilizer as received for
analysis.

(50 — V)% 0,28
wy=—-—"""
m

where
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50 is the volume of the standard solution of sodium or potassium hydroxide 0,2 mol/I used for the
blank, carried out by pipetting into the receiver of the apparatus (see 6.1), in millilitres [50 ml
of standard solution of sulfuric acid 0,1 mol/] (see 5.9)];

lysis, in millilitres;

is the volume of the standard solution of sodium or potassium hydroxide 0,2 mol/]1 used for the

is the mass of the test sample, in grams, present in the aliquot part taken in 8.2.2.1 or 8.2.2.2.

Total soluble nitrogen with the exception of nitrate nitrogen

|4
ana
m
8.2.3
8.2.3.1 D¢

Transfer wi
8.2.1.3) con
add 5 g of fe
granules (s¢
digestion fo
such that
transfer the
approximat
distillation §

8.2.3.2 BI
See 8.1.1.3.

8.2.3.3 Ey

Express the

where

50 ist
bla
of s

ptermination

th a precision pipette into a 300 ml Kjeldahl flask, an aliquot of the filtrate (see/8.2.1
faining not more than 50 mg of nitrogen to be determined. Dilute to 100(* with w
rrous sulfate (see 5.17), 20 ml of concentrated sulfuric acid (see 5.13), apd@Some anti-|
e 5.29). First, heat gently and then increase the heat until white fumes appear. Continu
' 15 min. Stop the heating, introduce the catalyst (see 5.28), and kéep it at a temper
Fhite fumes are emitted for a further 10 min to 15 min. AfterZ¢ooling, quantitaf
contents of the Kjeldahl flask into the distillation flask of the apparatus (see 6.1). Dily
ely 500 ml with water and add a few anti-bump granules (se€5.29). Connect the flask 4
hpparatus and continue the determination as described in8.1.1.2.

ank test

pression of the result
result as the mass fraction in percent ofnitrogen in the fertilizer as received for analy

0—V)x0,28
m

e volume of the standard solution of sodium or potassium hydroxide 0,2 mol/I used fqg
k, carried out b§pipetting into the receiver of the apparatus (see 6.1), in millilitres [5
Fandard solution of sulfuric acid 0,1 mol/I (see 5.9)];

ist

e volumeé of the standard solution of sodium or potassium hydroxide 0,2 mol/I used fqg

analysis, immillilitres;

m

.2 or
rater,
ump
e the
ture
ively
te to
o the

5is.

(4)

r the
D ml

r the

is theZmass of the test sample, in grams, present in the aliquot part taken for the determinz

tion.

8.24

8241 In

Nitrate nitrogen

the absence of calcium cyanamide

The nitrogen content is determined by calculating the difference between the results obtained in
8.2.2.4 and 8.2.3.3, and/or the result obtained in 8.2.2.4, and the sum of the results obtained in (8.2.5.2

or8.2.5.5) a

14

nd (8.2.6.3 or 8.2.6.5 or 8.2.6.6).
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8.2.4.2 In the presence of calcium cyanamide

The nitrogen content is determined by calculating the difference between the results obtained in 8.2.2.4
and 8.2.3.3 and between the result obtained in 8.2.2.4 and the sum of the results obtained in (8.2.5.5),
(8.2.6.3 or 8.2.6.5 or 8.2.6.6) and (8.2.7).

8.2.5 Ammoniacal nitrogen

8.2.5.1 Solely in the presence of ammoniacal nitrogen and ammoniacal plus nitrate nitrogen

tain a total
et the flask
d distil and

e distillation apparatus (see @), add 20 ml of sodium hydroxide solution (5_.1,0), ar
'mine as described in 8.1.1.2.

.2 Expression of the result

ess the result as the mass fraction in percent of ammoniacal nitrogen contained in the|fertilizer as

ived for analysis.

(50 — V)% 0,28
m

(5)

N (ammoniacal) —

used for the
tres [50 ml

is the volume of the standard solution of sedium or potassium hydroxide 0,2 mol/l
blank, carried out by pipetting into theréceiver of the apparatus (see 6.1), in millil
of standard solution of sulfuric acid 9,1"'mol/I (see 5.9)];

is the volume of the standard solution of sodium or potassium hydroxide 0,2 mol/lfused for the

analysis, in millilitres;

is the mass of the test sample, in grams, present in the aliquot part taken for the defermination.

8.2.5.3 In the presenceofurea and/or cyanamide nitrogen

Tran
(8.2.

sfer with a precisien’pipette, into the dry flask of the apparatus (see 6.2), an aliquot o
.2 or 8.2.1.3) eontaining 20 mg of ammoniacal nitrogen at the most. Then, assemble th

Pipef
5.18]
delivj
to ab

te, into the 360" ml Erlenmeyer flask, 50 ml of the standard sulfuric acid solution 0,0
and engugh water for the level of the liquid to be approximately 5 cm above the op
ery tube.Introduce, through the side neck of the reaction flask, water so as to make uy
out,50-ml. Mix. To avoid foaming during aeration, add a few drops of octyl alcohol (see

f the filtrate
e apparatus.
5 mol/l (see
ening of the
the volume
5.19). Then,

makq
imm

e the'solution alkaline by using 50 ml of saturated potassium carbonate solution (s§

hdiaralc bhagin +0 avnal + Syt +h clhibaratad fnn tbhn ~old cicnmancin
.,ulu\,\,l_y OC e tUCXpPCT LAA\, et SHBerateaFomtne-€61a auol_l\,lloxunl

e 5.20) and

The strong current of air necessary (flow of approximately 3 | per min) shall be purified beforehand by
passing it through washing flasks containing dilute sulfuric acid and dilute sodium hydroxide. Instead
of using pressurized air, it is also possible to work in a vacuum (water pump) provided that the inflow
tube is connected in a sufficiently airtight manner to the receptacle used to recover the ammonia. The
elimination of the ammonia is generally complete after 3 h. It is nevertheless wise to make sure of that
by changing the receiving flask. When the operation is finished, separate the flask from the apparatus,
rinse the tip of the tube and the sides of the flask with a little water. Titrate the excess of acid with a
standard solution of sodium or potassium hydroxide 0,1 mol/l (see 5.21) until the indicator (see 5.30.3
or 5.30.4) turns grey.
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