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National foreword

This British Standard is the official English language version of
EN 13651:2001.

The UK participation in its preparation was entrusted to Technical Committee
AW/20, Top soil and other growing media, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests
informed;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BS| Standards
Catalogue under the section entitled “International Standards Correspondence
Index”, or by using the “Find” facility of the BS| Standards Electronic
Catalogue.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 16, an inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.
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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 223 "Soil improvers and
growing media", the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by March 2002, and conflicting national standards shall be withdrawn at
the latest by March 2002.

The annexes A and B are informative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.
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SAFETY PRECAUTIONS — Care should be taken when handling samples that may contain sharps or is
of a dusty nature.

1 Scope
This European Standard specifies an extraction method for the routine determination of calcium
chloride/DTPA (CAT-method) extractable nutrients and elements (as listed in annex B) in soil improvers

or growing media.

The method is not applicable to liming materials and preformed materials such as mineral wool slabs
and foam slabs.

NOTE  The requirements of the standard may differ from the national legal requirements for the declaration of the
products concerned.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text, and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications
apply to this European Standard only when incorporated in it by amendment or revision. For undated
references the latest edition of the publication referred to applies (including amendments).

EN ISO 3696, Water for analytical laboratory use - Specification and test methods (ISO 3696:1987).

EN 13040:1999, Soil improvers and growing media - Sample preparation for chemical and physical
tests, determination of dry matter content, moisture content and laboratory compacted bulk density.

3 Terms and definitions

For the purposes of this standard the terms and definitions given in EN 13040 apply.

4 Principle

A sample is extracted with calcium chloride/DTPA at 22 C 3 C in an extraction volume ratio of 1+5.
The extracted nutrients are determined by various methods as appropriate (see annex B).

5 Reagents
T General

All reagents used shall be of recognised analytical quality and water of grade 2 according to EN |SO
3696.

5.2 Dihydrated calcium chloride, CaClz.2H:0.

5.3 Diethylenetriaminepentaacetic acid (DTPA), C14H23N3010.

5.4 Concentrated extracting solution CaClo/DTPA, (CAT), dissolve 14,7 g CaCl2.2H20 (5.2) and
7,88 g DTPA (5.3) in 800 ml hot water (temperature approximately 80 C) with stirring on a magnetic

stirrer in a 1000 ml beaker. At 75 C 10 C the reagents will dissolve within 2 h. Allow to cool to
ambient temperature. Transfer the solution to a 1000 ml flask and dilute to the mark with water. The
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solution is stable at room temperature for several weeks. Any precipitation that occurs will disappear with
warming and stirring.

5.5 Extracting solution CaClz/DTPA, (CAT), dilute the concentrated extracting solution (5.4) with
water in the proportions one part concentrated solution with nine parts water. The final concentration of

the extracting solution should be 0,01 mol/l CaCl: and 0,002 mol/l DTPA. The pH of the extracting
solution should be adjusted if necessary to be between 2,6 and 2,65.

5.6 Nitric acid, c(HNO3) = 15 mol/l: 1,42 g/ml; not less than 65 % mass/volume.

5.7 Nitric acid, c(HNO3) = 0,5 mol/l, dilute 35 ml nitric acid (5.6) to one litre with water.

6 Apparatus
6.1 General

NOTE It has been found convenient to keep separate sets of glassware for the determinations given in annex B,
in order to reduce the possibility of within-laboratory contamination.

All glass apparatus and plastic vessels used in the procedure should be subject to an appropriate
preparation procedure in order to keep the risk of contamination as low as possible. It is recommended
that all vessels (glass and plastic) are cleansed by carefully immersing in warm nitric acid (5.6) for a
minimum of 6 h and then rinsed in water.

Rubber stoppers, which may contain traces of metals shall not be used. It is recommended to use plastic
or any other stopper free of all substances to be analyzed.

Borosilicate glassware shall not be used if boron is to be determined.
The apparatus consists of the usual laboratory apparatus, and in particular the following :

6.2 Plastic bottles or containers, sufficiently large (500 ml to 1500 ml) with screw cap to accommodate
the volume of the sample, extractant and at least 10 % air volume.

6.3 Shaking or mixing machine, capable of holding the plastic bottles or containers (6.2) and
maintaining the sample in suspension without damaging the structure of the sample. The use of a
horizontal table shaker is recommended.

6.4 Filter paper, cellulose-based ashless types, with a medium pore size of approximately 8 m and
diameter of 150 mm.

NOTE Centrifugation is an acceptable alternative.

6.5 Analytical balance with an accuracy of 10 mg.

7 Test sample

Prepare the laboratory sample in accordance with EN 13040:1999, clause 8, and determine the
laboratory compacted bulk density of the sample in accordance with EN 13040:1999, annex A.
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8 Procedure
8.1 Extraction
8.1.1 Test samples passing through a 20 mm sieve

Take a weight equivalent to 60 ml of the sample volume (EN 13040:1999, clause 8.5) to the nearest 1 g
and transfer to the container (6.2). Add 300 ml of extracting solution (5.5), secure the cap and shake for
1 h on the shaking machine (6.3) at 22 C 3 C.

8.1.2 Test samples passing through a 40 mm sieve
Take a weight equivalent to 250 ml of the sample volume (EN 13040:1999, clause 8.3) to the nearest 1 g

and transfer to the container (6.2). Add 1250 ml of extracting solution (5.9), secure the cap and shake for
1 h on the shaking machine (6.3) at 22 C 3 C.

8.1.3 Filtration

Filter through filter paper (6.4) discarding at least the first 10 ml. In some cases paper filtration is too slow
or even impossible. In such cases alternative procedures for obtaining a clear supernatant are acceptable
and the technique used shall be reported. The filtered extract is stable for three days in a hermetically
closed polyethylene bottle if stored in a refrigerator at 0 C to 5 C. The filtrate can be stored for longer
periods in a deep freezer at about 18 C.

NOTE Before using a solution that has been frozen, the thawed solution shall be thoroughly mixed to eliminate
gradient separation that occurs on freezing and subsequent thawing.

8.2 Blank
The reagent blank test shall be carried out in parallel with the determination, by the same procedure as
outlined in 8.1.1 or 8.1.2 and 8.1.3, using the same quantities of all the reagents as in the determination

but omitting the test portion.

NOTE The measurement of a blank is introduced to determine the contribution of the extracting solution,
glassware and filter paper used.

9 Determination of the extracted nutrients and elements

See annex B.

10 Expression of results
Subtract the values determined for the reagent blank from those obtained for the samples. All results

shall be calculated using the determined compacted laboratory bulk density and expressed in mg/l
substrate as received basis.

11 Precision

The repeatability and reproducibility of the calcium chloride DTPA soluble nutrient content in separately
prepared samples should be in accordance with Tables A.1 to A.G.

A summary of the results of an interlaboratory trial to determine the precision of the method, in
accordance with ISO 5725 [2], is given in annex A.

NOTE The values derived from this interlaboratory trial may not be applicable to concentrations and matrices
other than those tested.



EN 13651:2001 (E)

12 Test report
The test report shall contain the following information:
a) a reference to this European Standard;
b) all information necessary for complete identification of the sample;
c) all the analytical methods used;
d) the results of the determination, expressed as mg/| fresh sample;
e) details of any operations not specified in the European Standard or
regarded as optional, as well as any factor which may have affected the results;

f) the laboratory compacted bulk density result.
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Annex A
(informative)

Results of an interlaboratory trial to determine calcium chloride/DTPA
(CAT) soluble nutrients and elements

An interlaboratory trial was organized in 1997 under the auspices of the European Committee for
Standardization, to test the procedures specified in this European Standard.

In this trial the number of laboratories given in the Tables A.1 to A.6 determined the calcium chloride/DTPA
soluble nutrient and elements content in six sample types.

All results are reported on a fresh basis.
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A summary of the results of the interlaboratory trial for the determination of calcium chloride/DTPA (CAT) soluble nutrients and elements in six sample types
s givenin Tables A1 1o AS.

Table A.1 - Compostad bark

Flement | No. of labs | No.of | Mean Repeatability | Repeatabillty | Repeatability (Reproducibility | Reproducibilty I]Repmdur:ibilitylimit
after | outliers | value 5 Std Dev % imit 5 Std Dev % R=28sr
eliminating | (labs) | mgl =285
outliers
NHeN | 19 0 [12201 | 4919 1129 13772 | 24852 57,03 695,87
NO:N | 13 2 | 136 | 2 46,65 6,35 13,96 207,18 39,08
K 2/ 0 [0 TN 730 1913 [ 40148 41,22 1124 15
Mg A {104 { 73 12,05 20,92 9122 94,04 160,21
i 1 ) | 100 ¢ : 4 96 J I

C 8 1 17T 008 2068 023 025 b330 0
Fe I . 40 192 848 158 131 B2 647
Mn 8 T 1 107 048 1272 Kl {18 15,1 {0
in f8 T h3 | 06 2560 193 29 hT 823
0 ! T 100 [ 0 ¥ 01l i LYRY 1
Pb J T 10| 00 KL IR: 017 188.29 047
Element | No. ofTabs | No.of | WMean | Repeatabify | Repeatabilly | Repealabilty |Reproducbity | Reproducbity Reproducbiy Tmi

after | oulliers | value 5 Std Dev % Imit SR Std Dev % R=28%

eliminating | (labs) | gl r=285
outliers
14 1| 3928 8,J 59 233 221 19,0 019

i ':l El !E ! 1 ! 1 | 1
a  CLBD - Compacted laboratory bulk density
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Table A2 - Biowaste
Element | No. offabs | No.of | Mean | Repeatability | Repeatability | Repeatability |Reproducibility| Reproducibiliy | Reproducibility
after | oulliers | value 5 StdDev | limi S Std Dev % imit
eliminafing | (labs) | mgl =285 R=285
oulliers
NHeN | 19 0 [ 1920 | 9§ 14,39 27,63 19,02 115,22 221,25
NO:N | 16 30 85 | 135 11,25 31 2734 228,58 16,56
P 18 2 | 429 | 130 B48 3 64 12,54 81,85 311
K 2 1 [ 2408 | 4661 h82 13052 | 44610 9,74 1249,08
Mg 21 11923 | 5% 175 14,90 39,65 57,75 111,02
065 | 13 2 | 825 | 074 3,95 208 1248 66,54 34,94
N [ @ [0 (207 &7 | "% | & | 0 03 035
B 12 0 [ 25 0,12 15 0.3 0,719 9013 201
Cu 19 0 | 16 0,10 Ty 028 0,0 3433 05

E . | | + | | | - |

W

*

1142

ement | No.oflabs | No.or | Mean |Repeatabilty | RepealaDilty | Repeatabilty \Reproduciniity | Reproducibility | Keproducinilty
after | outliers | value § stdDev | limit SR Std Dav % it
eliminating | (labs) | gl r=285 R=28 58
outliers
15 1| 6495 3 19 8.7 21 9 63,6

s CLBD - Compacted laboratory bulk density
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Element | No. offabs | No.of | mean |Repeatabilty | Repeatability | Repeatability |Reproducibility| Reproducibiliy | Reproducibility
after | oufliers | value imit S imit
eliminating | (labs) | mg 5 StdDev% | r=28s StdDevl | R=28s
oullers

NHeN | 19 0 | 872 | 206 6,63 5,18 1181 3193 33,08

NO:N | 19 0 | 729 | 1T i 497 1,89 45,67 3331

p 19 f | %2 [ 119 945 332 4,62 36,73 1293

K l 1] 480 | 302 9,12 846 18,91 35,18 52,

e

Mg 19 2 | M9 | 130 428 363 6,46 2131 18,09

0es | 13 0 [ 1075 | 402 10,48 11,26 1257 32,76 35,20

Na B0 [ B85 1 1,28 321 5,30 52,54 14,97

B 8 2 | 0 0,01 12,52 0,02 0,08 151,80 022

Cu i 007 00 T3 012 0 R 04

Fe {1 2 | &8 | 14 8,95 40 0,61 407 1908

Mn 19 0 | 98 0.7 165 075 147 o 412

f : {1 )0 il ) bl ) ) 56

. | l 1 00 5.8 0 [ 69,0 0]

P 1 0103 005 504 07 1 N, 03

N g 0 [ 0f 002 3167 004 )4 10340 0,12

Element | No. of labs | No.of | Mean |Repeatability | Repeatabilty | Repeatabilty |Reproducibilty | Reproducibility | Reproducibilty
after | oulliers | value 5 StdDev% | limif S8 Std Dev % imit

eliminating | (iabs) | gl 12285 R=28 58

outliers

.G.LB.DE i : | j | ; 5|5 r5 !

* GLBD - Compacted laboratory bulk density
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Table A4 - Coarse peat(frized

Element | No. of labs | No.of | Mean |Repeatabiity | Repeatabilly | Repeatabilty |Reproduchilty | Reproduchiity | Reproducibiity
ater | oufliers | value imit limit
eliminating | (labs) | mgll 5 StdDevl | r=28s S SdDev% | R=28sk
outliers
NH;-N 20 0 1051 518 13,60 14,50 15,66 42,28 4442
NOs-N 20 0| 536 422 22,06 11,62 §.94 46,72 20,03
K i 2 [TR3 ] 85 787 311 29 162 64,16
W 21 18I0 173 1952 10 38,31 YR {07728

iZn 17 Z | U/ IRV BT I AL 6,73 U0
(1 g 00027 000 2791000 000 101 001
& 10 T [ UZ 005 B IRK 007 106,83 ¥
ement | N0, 071abs | Wo.Of | Wean | Repeaiabiity | Repeatabiity | Repeatabity [Reproducibity | Reprogucibilty | Reproducim
After | outiers | value § StdDev% |  limit S Std Dev % imit
eliminating | (labs) | gl =285 R=28%
outliers
LD 16 0 [2Z48 1 76 05 214 105 203 546

* GLBD - Compacted [aboratory bulk density
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Table A5 - Composted sludge
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Element | No. of [abs | No.of | Mean |Repeatabilty | Repeatabilly | Repeatabilty |Reproducibillty | Reproducibilty | Reproducibilty
ater | oufliers | value imit limit
eliminating | (labs) | mgll 5 StdDevl | r=28s S SdDev% | R=28sk
outliers

NRe-N 18 P57 | 1482 196 41,50 169,81 9,14 475,48

NOs-N 19 0 | 2435 | 972 11,18 2121 83,94 96,4 235,04

P : 0 T8 3% Ak 07 Al 105 L

K 21 0 (B3] 483 024 340 | 40649 10 MBI |

W 18 125 74 9.6 N3 5045 63,21 i

Cl 18 T 17 00 1520 026 040 59,39 M

Fé T8 79y | T8 g H 13 1046 5,80 N

iZn T8 T 147 [ & AL 23] 3 h3 0 0%
(1 T 7 [ 01 001 YA 003 004 14129 012
& 12 T [ 33 0,16 1310 046 051 1095 113
ement | N0, 071abs | Wo.Of | Wean | Repeaiabiity | Repeatabiity | Repeatabity [Reproducibity | Reprogucibilty | Reproducim
after | outliers | value 5 StdDev% |  limit S Std Dev % imit
eliminating | (labs) | gl r=285 R=28
outliers
LD 1 T 1Ry | 127 6o 54 2,1 136 730

2 CLBD - Compacted laboratory bulk densily
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Table A6 - Composted wood fibre

Element | No. of [abs | No.of | Mean |Repeatability | Repeatabilty | Repeatabilty |Reproducibility| Reproducibibty | Reproducibiliy
after | outliers | value s | StdDev% | lmi 5 Std Dev % imi
eliminating | (labs) | mg) =285 R=285k
outliers
NHeN | 20 0 | 711 2,05 8,85 6,29 23,15 9121 64,63
NO:N | 19 1| 654 203 9,53 6,23 1,05 30,18 19,73
P l 1| %2 1,62 8,20 493 11,20 96,62 337
K 2 2 | 1923 | 438 7.9 1211 147 27,15 4135
Mg 22 0 | N Al 10,80 1,15 §,13 3,72 2,15
50iS 13 1] 865 3,68 11,92 1031 1260 4078 02
Na 19 ] 233 1,08 13,01 302 341 41,03 9.4
Cu i 0 | 10 00 12,36 0,12 0,18 51,00 049
Fe 18 2 | B0 098 122 AL 186 35,18 13,60
Mn i 0 [ 85 IK; 191 101 085 2603 23
Mo g 0 ¥ 002 32 005 005 B 61 0,14
(d 07 0 [ 00 [ 00 | %8B | OO 000 32 00
Ph I 1 8 003 1159 0,10 0,13 IRER 037
Element | No. of [abs | No.of | Mean |Repeatability | Repeatabilty | Repeatabilty |Reproduciiity | Reproducibilty | Reproducibilty
after | outlers | value 5 SidDevl | Imi SR st Dev % imi
eliminating | (iabs) | g r=28s, R=28 58
outliers
CLED! 19 0 | 2635 | 133 143 3T 301 320 843

@ CLBD - Compacted Laboratory Bulk Density
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ELEMENT
Ammonium-N

Nitrate-N

Phosphorus
Potassium
Magnesium
Sulfate S
Sodium
Boron
Copper

Iron
Manganese
Molybdenum
Zinc
Cadmium
Nickel

Lead

Method

O 0o ~N o O & W N =

_—
==
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Annex B
(informative)

Methods of analysis used in the interlaboratory trial

METHOD
4,6,7,8,10
4,6,8,9, 10
1,4, 11
1,2, 3

1,2

, 4

, 2,3

, 9, 13

, 2

, 2

, 2

1, 2,12
1,2

1,2

1,2

1,2

™ T T W—

ISO 11885: 1996 Inductively coupled plasma — atomic emission spectrometry [10]
ISO 11047: 1998 Flame or furnace atomic absorption spectrometry [8]

ISO 9964-3:1993 Flame emission spectrometry [6]

ISO 10304-2: 1995 lon chromatography [7]

Hoffmann 1997 Dianthrimide method [11]

ISO 5664: 1984 Distillation [1]

ISO 7150-1: 1984 Manual spectrophotometric [3]

ISO 11732: 1997 Flow spectrophotometric [9]

ISO 7890-3: 1988 Spectrometric - sulphosalic acid [5]

ISO 7150-2: 1986 Automated spectrophotometric method [4]

Hoffmann 1966 Ammonium molybdate ascorbic acid/stannous chloride reduction [12]
Reference Book 427 1986 spectrophotometric -iron/thiocyanate [13]

John M.K. et al., 1975, azomethine-H [14]

Alternative methods may be suitable for the concentration range and extract used. The user is to confirm that the
method chosen gives results equivalent to those obtained by the methods listed above.

15
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[6]

7]

8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]
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