BRITISH STANDARD BS EN 15475:200¢

Fertilizers —
Determination of
ammoniacal nitrogen

This European Standard specifies a method for the determination of the ammoniacal nitrogen content in
fertilizers. The method is applicable to all nitrogenous fertilizers including compound fertilizers, in which
nitrogen is found exclusively either in the form of ammonium salts or ammonium salts together with nitrates.

This European Standard is not applicable to fertilizers containing urea, cyanamide or other organic
nitrogenous compounds.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EMN 1482-2, Feriilizers and liming materfals — Sampling and sample preparation — Part2: Sample
preparation

EMN 12944-1:1999, Fertilizers and liming materials and soil improvers — Vocabulary — Part 1: General terms

EN 12944-2:1999, Fertilizers and liming materials and soil improvers — Vocabulary — Part 2: Terms refating
fo fertilizers

EN ISO 3696:1995, Water for analytical laboratory use — Specification and test methods (ISQ 3696:1987)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 12944-1:1999 and EN 12944-2:1999
apply.

4 Principle

Displacement of ammonia by means of an excess of sodium hydroxide, distillation and determining the yield
of ammonia in a given volume of a standard sulfuric acid and fitration of the excess acid by means of a
standard solution of sodium or potassium hydroxide.

5 Reagents

5.1 General

Use only reagents of recognized analytical grade and distilled or demineralized water, free from carbon
dioxide and all nitrogenous compounds {grade 3 according to EN 150 3696:1995).



5.2 Diluted hydrochloric acid, mix one volume of pHCI) = 1,18 g/ml with one volume of water.
5.3 Sulfuric acid (for variant a), ¢ = 0,05 mol/l.

5.4 Sodium or potassium hydroxide solution (for variant a), carbonate free, ¢ = 0,1 mol/l.
5.5 Sulfuric acid (for variant b, see NOTE in 8.2), ¢ = 0,1 mol/l.

5.6 Sodium or potassium hydroxide solution (for variant b, see NOTE in 8.2),

carbonate free, ¢ = 0,2 maol/l.
5.7 Sulfuric acid (for variant ¢, see NOTE in 8.2), ¢ = 0,25 mol/l.

5.8 Sodium or potassium hydroxide solution (for variant ¢, see NOTE in 8.2),

carbonate free, ¢ = 0,5 maolil.
5.9 Sodium hydroxide, 30 %, of approximately p{NaOH) = 1,33 g/ml, ammonia free.
5.10 Indicator solutions

5.10.1 Mixed indicator

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.

Solution B: Dissolve 1 g of methylene blue in water and make up to 1 1.
Mix one volume of A with two volumes of B.

This indicator is violet in acid solution, grey in neutral solution and green in alkaline solution. Use 0,5 ml
(10 drops) of this indicator solution.

5.10.2 Methyl red indicator solution
Dissolve 0,1 g of methyl red in 50 ml of 95 % ethanol. Make up to 100 ml with water and filter if necessary.

This indicator may be used (4 to 5 drops) instead of the preceding one. This indicator is red in acid solution
and yellow in alkaline solution.

5.11 Anti-bump granules (i. e. pumice stone, glass pearls), washed in hydrochloric acid and calcined.

5.12 Ammonium sulfate, p. a.

6 Apparatus

6.1 Distillation apparatus

Consisting of a round-bottomed flask of suitable capacity connected to a condenser by means of a splash
head. The equipment is made of borosilicate glass.

NOTE The different types of equipment recommended for this determination are reproduced, showing all the features
of construction in Figures 1, 2, 3 and 4.



Dimensions in millimetres

ol

Key
1 round-hottomed, long-necksd fiask of 1 000 mi capacity

2 distilation tube with & splash head, connecied to the condenser by meens of  epherical joint (No 18) (the spherical
Joint for th on to may by an appropista rubber connection)

3 funnal with a polytetrafiuorosthylan (PTFE) tap (8] for tha sddition of sodium hydroxida
4 six-bulb candenser with sphericel joint (No 18) at the entrance, and joined at the fssue to & glesa extansion be by

mean of a small rubber connection {when the connection 1o the dstilation tube is effectad by means of  nibber tube, the
o ba replaced by a suit bung)

§  500-mi-flask in which the distillate is collected
& PTFE-tap {the tap may llkewise be repiacad by & rubber connacdon with 2 cip)

Figura 1 — Distillation apparatus 1
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Dimensions in milimetras

n

Key
1 Touna-ballimad, lang-recked sk o 750 m or 1 D00 Fil Eapasty With, & bell Mouth
2 chsiiation e wilh & splash head and & spherical joint (No 18] at the lssus.

3 slbiow tubs wih a spherdcal [dnt (No 18] at the enliance, and a diip cane (the connection to Ihe distilalion lube may
e affichidt by mesans of a rubber tube Insteed of & spherkal foind)

4 joined al the issue o a ‘ube by means of a small rublber canneclian
§  500-mi-flask in which the disllale is collecled

Figure 5 — Distillation apparstus 8

Dimensions in millmetres

Key

1 round-bottomed, short-necked flaek of 1 060 ml capasity with a spherical joint (No 35)

2 cissillation tube with & splash head, equipped with a spherical joint (No 35) st the entrance and a spherical joint
(No 18] at the issus, connected at the sice to & funnal with & polytetrafiucrosthylsns (PTFE} tap {5) for the addition of
sodium hydroxide

8 six-bulb condenser with & spherical jaint (No 18} at the entrance and joined at the kssue to a glass extension tube by
meaang of a emall rubber connaction

4 500-mi-flask in which the distiliate i collected

5 PTFEtp
*  enlasged description

Figure 2 — Distillation apparatus 2

Dimersiong in malimetres

Key

1 rounchbatiomed. longnesked flask of 1000 mil capacity with 2 bell mowsh

2 distillafion ube with a spkash head erd a spherical oint (o 18], at the issue, canneced o the side & 2 funnel wih &
’ !

(PTFE) tap (5] for th may be usedinstead of
e spherical | top may be replaved by

i
an appmpriate oip)
S —— ma
ay & rubbar tube, the spherical jokrt

4t conderser vl sl it o 16)

slass
may be replassd by 8 suabls rubber bng)

4 00 Rask forthe colection of the ditlizie
5 PTREMp

Figure 4 — Distillation apparatus &
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6.2 Pipetiea, capacity of 10 ml, 20 ml, 25 ml, 50 ml, 100 ml and 200 mi
6.2 Graduaied flagks, sasacity 500 mi

6.4 Rotary ahaker, 35 ko 40 revolulions per minute.

7 Sampling and sample praparation

Sarnpling Iz not part of The method specified in fis document. A recommended samgling mathod Ie given In
EN 1482-1.

Sample preparation shall be camed oul in accordance with EN 14B2-2.

g Procedure

8.1 Prepargtion of the solution

Acearding to Table 1, Table 2 er Table 8, dapending an the varisal ehosesn, wislgh bo the naarest 0001 g &
quartity of 5 g, 7 g, o 10 g of Ihe prepared sampla and transler i into 2 500-mi flask,

Add 50 ml of waler and then 20 ml of hydrechloris ackd (5.2}, Shake. Leave undisturbed wnil the evplution of
carban dioxise has ceased. Add 200 mi of waler and shake far hall an haur with the rolary shaker (6.4). Filler
through & filter irmo & 500-rmil greduated Mask and maka up to e wolume with water.

8.2 Analysis of the eolution

According lo the vartant chosen, place In the recelving flagk a measued quaniily of standard sullurc acid as
indicated i Tabla 1, Table 2 or Table 3. Add the approprigte quaniity of the chagan ndicalor selution {5.10.1
or 5.10.2) and, I necassary, waler in ardar o obiain a volurms of al least 50 ml. The end of the exiansion wbs
of iha condensar ghall be balow e surface of the saluticn.

Transler by pracision pipette, accoeding to the delsls given in Table 1, an aliquot portich of the cdear eolulion,
into the digtllation Nask of the spparatue. Add waler In order 1o oblain a lolsl volume of sbout 350 ml, and
senvaral graing of pumice in arder o contral the boding.

Aggamble the detilation spparatus and taking care to svold any ke of ammants, add o the contents o the
distiligtion flask 10 ml of concantrated sodium hydresdde salution {5.9) ar 20 ml of the soadiem hydmdde
ealulicen (58] In 1ha cazes where one has used 20 mi hydrechiorie seid (5.2) In order bo disoohe The teat
gample. Gradusly warm the llask: svold bailing vigesaughy. When bolling cammances, dietil at 2 rate of shoul
100 mil in 10 iR o 15 mire the telsd volume of digtilat shauld be about 250 ml. The condanser ehall he
requisted o that & confinuous Tiew af condensats ie ensued. The disliBaton should be eomplated in 30 min
b A min. When no moré ammonia = lkﬁ!.l' o b enolved, |ower the r&mh.-'lng flask =o that the m ol the
pondansar extarsion |s shove the surface of the liguid.

Tasl ihe subsequent distillale by means of an appropeate reagent lo ensure Thal all the ammonis b
compleiely distlled. Wesh the condenser extension with a little water and tirale the suplus acd with the
etandard salution of sadivm or potassiurm hydrovids prescribed loe the vanant adopied (sse NOTE).

HOTE Stardard sohtions of different strengths may be used for the back Stration pravided that the volumes used for
the: ttrefion do nat, 25 far as passible, exosed 40 ml 1o 45 ml,
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Tabla 1 —Weighing, dilution and calculation varant &

Amaunt ta Splutlan of sample to

Declaratian | be welkghed Dilluthan be distllad Expression of ha ragults
=N i il ml N= (50-A5 F
Oka 5 10 500 50 (50— A) = 0,14
Sto10 10 500 25 (50— A) = 0,26
10615 T &00 25 (50— A) = 0,40
16 ba 20 5 E00 25 (50— A) = 0,586
20 1o 40 T 500 10 (50— A) = 1,00

Approximale maximien quantty of nirogen o be disbied: 50 mg.
Sulturic: ackd 0,05 mald to be placed in the recahing fagk: 50 ml.

Back Brafion with NaOH ar KOH a=0,1 mald.

% Forthe |:|.|r|:|:me: af the formula for expression of the result:
B} = millirag of standand solulion of sulfuric ackd to be placed in the recailving
Nazsk;
— A= millilires of sodium or polassium hydrocdde used for the back iration;
— F=lacior compriging the amount welghed, the diluflen, the aliqusl part of ealution
of the sample to be distilled and e volumetric aquivalant:
— N = parcaniage mass fraction of nitragan.

Table 2 —Weighling, dilution and calculation varlant b

Aumaunt b Solutlen of samphs (o
Declaralion | be waighed Dilution be disdilied Exprassion of the rasults
% Y g mil il N= (50— F
0tas 10 500 100 150 —Ay = 0,14
Sto10 10 500 50 (50—A) = 0,28
10615 F 500 50 (50— A) = 0,40
16 o 21 5 &00 50 (50— A) = 0,56
20 bo 40 T 500 20 (50— A) 1,00
Approsimale maximum gquantity of nirogen to be digilled: 100 mg.
Sulturic ackd 0.1 mol to be placed In e recaiving flask: 50 mil.
Back Hirafian with NaOH or KOH o=0,2 mald.
o Far the purposes of the formula for expressian of the resul:
— B0 = milllitres of standard solution of sulfuric ackd to be placed n the recaiving
Nask;

— A= millilres of sodium or polassium hydrodde used for the back tiration;
—  F=lacior comprising the amount welghed, the dilution, the sliquel part of eolution
of the sample to be distilled and e volumetric equivalant:

— W= FEN}EI'IE.EE rmags fracion of HI'IJ"IJFH.
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Table 3 — Weighing. dilution and calculation varant ¢

Arnaunt ta Soluthan of sample to Bq:m:mnn:rmr:nun‘

Declaration | beweighed | Dilution be digtlled =35-4

% M g ml ml

Dl s 10 50 20 (35— A} 0,178
5t 10 10 5a0 100 (35— A} = 0,350
1010 15 7 50 100 (35— A} = 0,500
1510 20 5 5a0 100 (35— ) % 0700
200 40 5 50 50 (35— 4} 3 1,400

Approximale meaximum quaniity of niregen to be digdiled: 200 mg.
Sulturic ackd 0,25 mald ko be placed in the recahing flask: 35 ml.

Eack [Wrafion with MaOH or KOH 0,6 mall.

* Far the purpasas af the formula for expressian of the result

— B35 milliitres of gtandard solution of sulfurc acid 1o be placed In the recaiving
Nask;

— A= milliliires of sedium or pelassium hdnodde used for the back tiraton,

—  F = lacior compriging the amount welghed, the diluflen, the aliquel part of salution
of the sampbs o be distlled and the volumetric equivalenl. expressed as
percantape af ammoeniacal nlirogen in the Terilzer;

— N - percenlage mass fraction of nifrogen.

8.3Blank
Canry oul & blank tast under the same conditions and raber ko this In he calculation of the Mnal reswul.
8.4 Confrol test

Bafore camying out analyses, check thal the apparsius s wordng propary and that the comrect application of
the mathod is uzad, usig an aliquot part of a freshly prepared saluion of ammanlurm sutfate (5.12) sanlaning
e maximum quantity of nitrogen prescribed far The chasan varant.

9 Caleulation and axprassion of the rasult

Exprags the result of the analyele as the percentage of ammeonizcal nitragen In the ferlizer as recebved for

analyele. Calculation ehall be performed In accordance with Table 1 (verant a), Table 2 (varant k) or Table 3
{varant cj.

10 Precision

10,1 Inter-laboratory teat

An Inler-laborstory lest wae camed oul n 2004 wilh 24, respectively 22 paslicipating laboratories and Thee
different samples of Tertlizers and phosphate types. This lest visided the data given in Annex A Repeatabiity
and reproduciility were calculated accardng 1o 150 5725-1,

The values derhed from This Inter-lzbaratary test might nol be sppleable to concaniration ranges and malrices
eihar than ihase ghen in Annes A
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10.2 Repeatahility

The sbeolula dfierenca behwveen wo indepandent single tesl resultz, oblained wih the same mefhod on
idanitical test matarial in the same laboratary by fe same oparator using The same agquipment wihin @ ghon

Inderval of time, will in not maone —an & 3% af e cases excesd he valies ol rgiven in Table 4,

10.3 Reproducibility

The aheclte diferance batween no single leel resulte, obtalnad with the same mathod on identical test materal
in different laboratories by diferanl cperatars ueing diferent eguipmert, will In nat mare than 5 % of the cases

excead the values of A given In Table 4.

Table 4 — hiean values, repeatabliily and reprodusibility limite

Sample I r R

H L =

Ammonium nitrate 33,8 % (AN 33,8) 16,67 | 013 | 053
Caloium ammonivm nitrale 27 % (CAN 27) | 1363 | 014 | 038
HPKT [14-6-24185) 838 | D 0ad
HPKE [16-16-6+45) 1002 | 008 046
Di-mmorium phasphate [DAP) 1784 | 610 | 084

11 Test report

The tast repor ehall conlain al leas] fha following nformation:

g} all informalian necessary lor the complete Identilizalion of the sample:

b} tesd mathod used with referance 1o this documean:

) tes! resulls abtained expressed as parcantasge mass fraction of ammoniacal nitrogen (n e ledlizer

d} dale of sampling and sampling procedurs (1 knawn):

g} dale when the analysis was Tinishad:

| whether the requirement of the repeatablity limit kas been fulllieds

gl all cperaling detalls not epeciled In This document, or regarded as oplional, iogether with delale of any
incklenis that may have cccurred wian parfarming the method, whish might have influenced the teat

ressulbis).
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