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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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Slow-release fertilizers — Determination of the release of
the nutrients — Method for coated fertilizers

1

Scope

This document specifies a method for the determination of the slow release properties of nutrients from

coat

gdfertitizers-pH-dependent hydrotysisand degradation by biotogicat ormicrobiat mec

exclyded.

The

gpecified method is only applicable to products releasing any nutrients by means of a nc

process (i.e. those where the nutrients are released by a physical mechanism). Mietobial

coat

ing (e.g. sulfur coated fertilizers) and the consequences thereof are not measurable by t

described.

This

Accel|erated methods can be used provided they are correlated with this document. An exa
an adcelerated method is described in Annex B. Regression analysis can also be used for thi

2
The

Normative references

following documents are referred to in the text.in such a way that some or all of t

consfitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO 3696, Water for analytical laboratory use~- Specification and test methods

EN 1#82,Sampling of solid fertilizers and liming materials

Terms and definitions

For the purposes of this docment, the following terms and definitions apply.

ISO dnd IEC maintain terminological databases for use in standardization at the following g

3.1
rele
tran

IEC Electropedia) available at http://www.electropedia.org/

[SO Onlin€ browsing platform: available at https://www.iso.org/obp

se

1anisms are

n-biological
tack on the
e technique

method involves a lengthy process which may not be appropriate for day to day testing purposes.

mple of such
S purpose.

heir content
applies. For
hts) applies.

ddresses:

3.2

fer'of a nutrient from the fertilizer to the receiving medinm (water)

slow release
release under the defined conditions meeting each of the criteria set outin Annex A

3.3

initial release of a nutrient
mass fraction in percent of a nutrient released during the first 24 h after the start of the test
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3.4

stated release time

time period between the start of the test and the release of a given minimum percentage of the specified
nutrient

Note 1 to entry: This may also be referred to as longevity. See Annex A.

3.5

coated fertilizer

fertilizer that is encapsulated, by covering it with a water-insoluble material, in order to reduce its
release rate in water

4 Principle

Elution of § test portion of a fertilizer with a specified volume of water. Determination of the
concentration of the nutrient(s), that have been dissolved in defined time intervals.

5 Apparatus

Ordinary laboratory apparatus and, in particular, the following.

5.1 Glasseakers, of capacity 800 ml, with a lid.

5.2 One mark volumetric flask, 500 ml capacity.

5.3 Magnetic stirrer, with a magnetic rod with a size of 25 mm, or any other suitable stirrer.

5.4 Temperature-control equipment, capable,off maintaining the medium at the temperatufe of
(25 +0,5) °q.

6 Sampling
Sampling arld sample preparation shall-be carried out in accordance with EN 1482.

The method of sampling and of sample preparation shall be indicated in the test report. Take calre to
avoid damage to, or destruction-of, the coating.

Do not crush or grind the&sample.

7 Procedure

7.1 Prep

Transfer 500 ml of water, conforming to grade 3 of ISO 3696, into a beaker (5.1). Weigh, to the nearest
0,01 g, (10 = 0,1) g of the fertilizer, add it to the water in the beaker and record the time. Weigh the
beaker together with its contents: the sample of fertilizer, water and stirring rod. Note the total mass to
the nearest 1 g. Start the stirrer (5.3) at a rotational frequency of approximately 300 min-1. Cover the
beaker with a lid to avoid evaporation of water and maintain the temperature at (25 * 0,5) °C with the
temperature-control equipment (5.4).

Each time it is desired to make a nutrient determination (see 7.2), decant the solution into another
beaker (5.1), taking care to avoid any of the undissolved fertilizer being carried over. Refill the beaker
(5.1) with water (conforming to grade 3 of ISO 3696) at 25 °C so as to achieve the previously recorded
mass. Continue extraction immediately.

2 © IS0 2017 - All rights reserved
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Continue the extraction procedure until more than 75 % of the nominal quantity of water soluble
nutrients has been leached.

NOTE The mass ratio of fertilizer test portion to water is limited to a maximum of 2 % to avoid concentration
effects.

7.2 Time intervals for periodic determinations of nutrient content

Determine the nutrient content at about 10 time intervals until the stated release time (for release
condition 3). The first determination shall be made after (24 + 0,25) h (for release condition 1), another
one shall be made at day 28 from the beginning of the elution (for release condition 2). Choose the
interfvals for taking the samples with respect to the amounts ol leached nutrient concenptration and
their|detection limits (slow release criteria 1, 2, 3 are specified in Annex A).

EXANIPLE Determination intervals for a slow-release fertilizer intended to release-nutrienfts over eight
months:

1) D1 after 24 h (day 1);

2) D7 at day 7 after start, period from day 1 to day 7;

3) D14 at day 14, period from day 7 to day 14;

4) D21 at day 21, period from day 14 to day 21;

5) Dg at day 28 (week 4, 1 month), period from day:2Dto day 28;

6) Dse at day 56 (week 8, 2 months), period from.day 28 to day 56;

7) Dg4 at day 84 (week 12, 3 months), perigdifrom day 56 to day 84;

8) D112 atday 112 (week 16, 4 months){period from day 84 to day 112;
9) D168 at day 168 (week 24, 6 months), period from day 112 to day 168;
10) | D224 at day 224 (week 32, 8. months), period from day 168 to day 224.

7.3 | Determination of thejnutrient content

Take|aliquots as approptiate to determine the concentrations of the nutrients, using standard analytical
metHods, and calculatejthe total extracted amount of nutrients.

Note|the result as{D, + nutrient symbol“ for each nutrient under examination.

7.4 | Deterimination of the total water-extractable nutrient content

Trangfep 500 ml of water (conforming to grade 3 of ISO 3696) into a beaker (5.1). Weigh, td the nearest
0,01 g, (10 £ 0,I) g of the fertilizer, ground or treated in some other appropriate manner to destroy
any coating and add it to the water in the beaker. Start the stirrer (5.3) at a rotational frequency of
approximately 300 min-1, cover the beaker with a lid to avoid evaporation of water and maintain the
temperature at (25 + 0,5) °C with the temperature-control equipment (5.4) for about 24 h. Take aliquots
as appropriate without any undissolved part to determine the concentrations of the nutrients extracted
as desired, using standard analytical methods. Note the result as “Ce + nutrient symbol” for each
nutrient under examination.

© IS0 2017 - All rights reserved 3
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8 Expression of results

The initial release, m1, expressed as mass fraction in percent of total water extractable nutrient(s) is

given by Formula (1).

100-D,
my = . (1)
The longevity d7s o, expressed in days, is given by the interpolation Formula (2):
_ ., (dn—dy)(75-m)
d759, = ¢4 (2)
(my, —my)
The releasedl mass fraction within n days, my, expressed as a percentage, is given by Formula (3).
n D
mp=100-Y —- 3)
i=1 Co,

where

mp is the released mass fraction within n days;

Cw isthe total water extractable nutrient content (7.4), given a§ mass fraction in percent;

Dy, is the nutrient content of the sample at day n (released between day n - 1 and day n);
n is the number of days;

d) is the day until less than 75 % of nutrient(s) areteleased;

dp is the day until more than 75 % of nutrient(s) are released;

m; is the released mass fraction until df;

myp is the released mass fraction until dy,.

9 Precisjion

9.1 General

The precisi¢gn data of this method has been established by an international interlaboratory test (see
1SO 5725:19861).

In this test] eight samples of different origin, nutrient compositions, coating and longevity were
investigated and slow release properties were determined by measurement of the elecgrical
conductivity and determination of the nitrogen content by 11 laboratories in six countries.

For the values obtained for repeatability limit and reproducibility limit, a probability level of 95 % holds.

9.2 Repeatability

The absolute difference between two single test results, obtained under repeatability conditions, shall
not exceed the value of r given in Table 1.

1) Now withdrawn.

4 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=88cf2ddfbcfced6c72e30543bd595764

9.3 Reproducibility

IS0 21263:2017(E)

The absolute difference between two single test results, obtained under reproducibility conditions,
shall not exceed the value of R given in Table 1.

Table 1
Value Arithmetic Standard
mean deviation
r 4.6 1,2
R 123 45
CrDos 6,6 3,0

CrDoj is the critical difference on the 95 % level [see Formula (3)]:

3

¢rDgs ( ‘)_’—mo )=%~ (RZ —r%j

where
|J_/ —m0| is the absolute difference between the arithmeticfiean of the test result anq the limit;
1 is the repeatability limit;

is the reproducibility limit.

10 Test report

The test report shall include the following infermation:

a)
b)

)
d)

e)

f)

1l information necessary for the.complete identification of the sample;
he methods of sampling andwf sample preparation;
reference to this document;

short description-ofthe principle of the determination, including references to s
nalytical methodswused;

tandardized

he results of the' determinations giving at least the results for the three criteria of Annex A and the

ethod of éxpression used;

etails of any unusual features noted during the determinations (e.g. changes in t
ormation of a precipitate, appearance of microorganism);

bmperature,

any operation, not specified 1n this document, or In any other standard to which retere

nce is made,

or regarded as optional, together with reference to any circumstances which may be considered to

have affected the results of the test.
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Annex A
(normative)

Criteria for release conditions

For “slow release”, the criteria to be taken into account are:

1) not more than a mass fraction of 15 % of a nutrient released in 24 1;
2) not moile than a mass fraction of 75 % of a nutrient released in 28 days;

3) atleastp mass fraction of 75 % of a nutrient released at the stated release time.
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Annex B
(informative)

Accelerated test methods based on an elevated temperature

Relationship of 'accelerated test method' to 'standard method'

Any

meth
the 1
perc

It sh

B.2

B.2.

B.2.]
B.2.]
B.2.]
B.2.]

B.2.3
temp

B.2.]

httempt to compare results taken from “accelerated” measurements to results from't
od should be made with caution. Make both standard and accelerated test measurem
esults taken from an accelerated test to standard time intervals on the basis. of sett
bntage leached.

uld be considered that

aising the temperature of extraction from (25 * 0,5) °C may have @different effect onl
olubility of different chemical compounds;

he stability of the coating at elevated temperatures can be different;

Apparatus

| For a cumulative determination according to B.3.1

.1 Three-necked flask with a reflux condenser, 1 000 ml capacity.
.2 Graduated measuring cylinder, 800 ml capacity.

.3 Boiling aids.

4 Stop-watch, with a range of at least 24 h.

.5 Temperature-control equipment, capable of maintaining the medium at
erature (e.g. for 100 °C: heater set to boil water permanently).

.6 £ Gauze fleece, resistant to boiling water, 15 cm x 15 cm.

he behaviour of fertilizers containing urea at higher temperatures may cause problemjs.

he standard
ents. Adjust
ng an equal

the relative

[72)

the desired

B.2.1.7 Sensor system, to measure the nutrient content directly under the desired temperature.

B.2.2 For a periodic determination according to B.3.2

The apparatus according to B.2.1.3 to B.2.1.6 and the following.

B.2.2.1 Conical flask, with a conical joint (socket) and a suitable reflux condenser, 800 ml capacity.

B.2.2.2 One mark volumetric flask, 500 ml capacity.
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