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National foreword

This British Standard is the official English language version of EN 13299:2000.

The UK participation in its preparation was entrusted to Technical Committee
CII/37, Fertilizers and related chemicals, which has the responsibility to:

Ð aid enquirers to understand the text;

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

Ð 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.

The United Kingdom voted against the acceptance of this standard at the CEN
Formal Vote stage because of discrepancies in the instructions in clauses 6 to 8 that
might lead to confusion in the calculation of results. In particular, the variables
appearing in the various equations, and the symbols by which they are represented,
are inconsistent. It is the recommendation of the BSI technical committee that
equations (2) and (3) are disregarded and that equation (4) is used directly.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled ªInternational Standards Correspondence Indexº, or by using the
ªFindº facility of the BSI 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 7 and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.
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)RUHZRUG

7KLV� (XURSHDQ� 6WDQGDUG� KDV� EHHQ� SUHSDUHG� E\� 7HFKQLFDO� &RPPLWWHH� &(1�7&� ����� )HUWLOL]HUV� DQG
OLPLQJ�PDWHULDOV��WKH�6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�$)125�

7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ
LGHQWLFDO�WH[W�RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�$XJXVW�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO
EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�$XJXVW������

$FFRUGLQJ� WR� WKH� &(1�&(1(/(&� ,QWHUQDO� 5HJXODWLRQV�� WKH� QDWLRQDO� VWDQGDUGV� RUJDQL]DWLRQV� RI� WKH
IROORZLQJ� FRXQWULHV� DUH� ERXQG� WR� LPSOHPHQW� WKLV� (XURSHDQ� 6WDQGDUG�� $XVWULD�� %HOJLXP�� &]HFK
5HSXEOLF�� 'HQPDUN�� )LQODQG�� )UDQFH�� *HUPDQ\�� *UHHFH�� ,FHODQG�� ,UHODQG�� ,WDO\�� /X[HPERXUJ�
1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP�

,QWURGXFWLRQ

7KH�IORZ�UDWH�RI�D�IHUWLOL]HU�SURYLGHV�D�PHDVXUH�RI�FRPSDULVRQ�IRU�WKH�PDVV�IORZ�ZKHQ�IORZLQJ�RXW�RI
FRQWDLQHUV�RU�GXULQJ�VSUHDGLQJ�
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�� 6FRSH

7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�D�PHWKRG�IRU�WKH�GHWHUPLQDWLRQ�RI�WKH�IORZ�UDWH�RI�IUHH�IORZLQJ�VROLG
IHUWLOL]HUV��7KH�PHWKRG�LV�QRW�DSSOLFDEOH�WR�SRZGHU�PDWHULDOV��������PP��RU�OLPLQJ�PDWHULDOV�

�� 1RUPDWLYH�UHIHUHQFHV

7KLV� (XURSHDQ� 6WDQGDUG� LQFRUSRUDWHV� E\� GDWHG� RU� XQGDWHG� UHIHUHQFH�� SURYLVLRQV� IURP� RWKHU
SXEOLFDWLRQV�� 7KHVH� QRUPDWLYH� UHIHUHQFHV� DUH� FLWHG� DW� WKH� DSSURSULDWH� SODFHV� LQ� WKH� WH[W� DQG� WKH
SXEOLFDWLRQV�DUH�OLVWHG�KHUHDIWHU��)RU�GDWHG�UHIHUHQFHV��VXEVHTXHQW�DPHQGPHQWV�WR�RU�UHYLVLRQV�RI�DQ\
RI�WKHVH�SXEOLFDWLRQV�DSSO\�WR�WKLV�(XURSHDQ�6WDQGDUG�RQO\�ZKHQ�LQFRUSRUDWHG�LQ�LW�E\�DPHQGPHQW�RU
UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV�WKH�ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�

(1�������)HUWLOL]HUV���'HWHUPLQDWLRQ�RI�EXON�GHQVLW\��ORRVH���,62�����������PRGLILHG��

,62� ��������7HVW� VLHYHV� �� 7HFKQLFDO� UHTXLUHPHQWV� DQG� WHVWLQJ� ±� 3DUW� ���� 7HVW� VLHYHV� RI�PHWDO� ZLUH
FORWK�

�� 3ULQFLSOH

0HDVXUHPHQW�RI�WKH�WLPH�WDNHQ�IRU���NJ�RI�IHUWLOL]HU�WR�IORZ�IURP�D�FDOLEUDWHG�IXQQHO�LQWR�D�YHVVHO�SODFHG
RQ�D�EDODQFH�

�� $SSDUDWXV

��� %DODQFH��ZLWK�D�FDSDFLW\�RI�DW�OHDVW�����NJ�DQG�FDSDEOH�RI�ZHLJKLQJ�WR�DQ�DFFXUDF\�RI�����J�

��� )XQQHO��DV�VSHFLILHG�LQ�(1������PDGH�RI�VWDLQOHVV�VWHHO�

7KH�VOLGH�RI�WKLV�IXQQHO�VKDOO�EH�VXFK�WKDW�WKH�RULILFH�LV�FRPSOHWHO\�FOHDU�ZKHQ�WKH�VOLGH�LV�LQ�WKH�RSHQ
SRVLWLRQ�

��� &ROOHFWLQJ�YHVVHO��FDSDEOH�RI�KROGLQJ�DW�OHDVW���NJ�RI�IHUWLOL]HU��IRU�H[DPSOH�

��� 6WRS�ZDWFK��ZLWK�DQ�DFFXUDF\�RI�����V�

��� :RYHQ�ZLUH�WHVW�VLHYHV��FRQIRUPLQJ�WR�,62��������ZLWK�DSHUWXUH�VL]HV������PP�DQG�����PP�

��� *ODVV�EDOOV��IRU�FDOLEUDWLRQ�RI�WKH�IXQQHO��FRQIRUPLQJ�WR�WKH�IROORZLQJ�UHTXLUHPHQWV�

£� 'LDPHWHU� ��PP�������PP�

£� )RUP� VSKHULFDO�

£� 0DWHULDO� JODVV�RI�GHQVLW\�����NJ�GP��

£� 6XUIDFH� SROLVKHG�

%HIRUH�XVH�� VLHYH� WKH�JODVV�EDOOV�XVLQJ� WKH������PP�DQG������PP�VLHYHV� ������DQG�XVH�RQO\� WKRVH
ZKLFK�SDVV�WKH������PP�VLHYH�DQG�UHPDLQ�RQ�WKH������PP�VLHYH�
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�� 7HVW�SRUWLRQV

:HLJK�WZR�UHSUHVHQWDWLYH�WHVW�SRUWLRQV�RI�DERXW���NJ�������J�HDFK��WDNHQ�IURP�WKH�WHVW�VDPSOH�

�� &DOLEUDWLRQ�RI�WKH�IXQQHO

��� 3RXU���NJ�������J�RI�WKH�VLHYHG�JODVV�EDOOV�������LQWR�WKH�FORVHG�IXQQHO��������3ODFH�WKH�EDODQFH
������XQGHU�WKH�IXQQHO�DQG�VWDQG�WKH�FROOHFWLQJ�YHVVHO�������RQ�LW��6LPXOWDQHRXVO\��IXOO\�RSHQ�WKH�VOLGH�RI
WKH�IXQQHO�DQG�VWDUW�WKH�VWRS�ZDWFK�

��� 6WRS� WKH� VWRS�ZDWFK�ZKHQ� WKH� EDODQFH� LQGLFDWHV� �� NJ� DQG� FORVH� WKH� VOLGH� DW� WKH� VDPH� WLPH�
5HFRUG�WKH�WLPH�WR�WKH�QHDUHVW�����V�

��� :HLJK�WKH�DFWXDO�DPRXQW�RI�JODVV�EDOOV�FROOHFWHG�LQ�WKH�YHVVHO�WR�WKH�QHDUHVW���J��7KH�FRUUHFWHG
IORZ�WLPH�RI�H[DFWO\����NJ�RI�JODVV�EDOOV�LV�FDOFXODWHG�DFFRUGLQJ�WR�HTXDWLRQ�����

E
EE��
�

P
WW = ���

ZKHUH�

WE�� LV�WKH�FRUUHFWHG�IORZ�WLPH��LQ�VHFRQGV��RI���NJ�RI�JODVV�EDOOV�

WE LV�WKH�PHDVXUHG�IORZ�WLPH��LQ�VHFRQGV��RI���NJ�RI�WKH�JODVV�EDOOV�

PE LV�WKH�ZHLJKHG�PDVV��LQ�NLORJUDPV��RI�WKH�JODVV�EDOOV�

��� &RPSOHWHO\�HPSW\�WKH�IXQQHO�LQWR�WKH�FROOHFWLQJ�YHVVHO��&ORVH�WKH�IXQQHO�DQG�UHWXUQ�DOO�WKH�EDOOV
WR�WKH�IXQQHO�

��� 5HSHDW� WKH�FDOLEUDWLRQ�SURFHVV��&DOFXODWH� WKH�DULWKPHWLF�PHDQ��W��RI� WKH� WZR�GHWHUPLQDWLRQV�RI
WKH�WLPH��WE����WDNHQ�IRU�����NJ�RI�WKH�JODVV�EDOOV�WR�SDVV�WKURXJK�WKH�IXQQHO�

�� 3URFHGXUH

��� 5HSHDW�WKH�SURFHGXUH�GHVFULEHG�LQ�����DQG�����XVLQJ�RQH�RI�WKH�WHVW�SRUWLRQV��FODXVH����LQ�SODFH
RI�WKH�VLHYHG�JODVV�EDOOV�

��� :HLJK�WKH�DFWXDO�DPRXQW�RI�IHUWLOL]HU�FROOHFWHG�LQ�WKH�YHVVHO�WR�WKH�QHDUHVW���J�DQG�FDOFXODWH�WKH
WLPH�WDNHQ�IRU�H[DFWO\�����NJ�WR�SDVV�WKURXJK�WKH�IXQQHO�

��� &RPSOHWHO\�HPSW\�WKH�IXQQHO�LQWR�WKH�FROOHFWLQJ�YHVVHO��'LVFDUG�WKH�FRQWHQWV�

��� 5HSHDW�WKH�SURFHGXUH�GHVFULEHG�LQ�����WR�����XVLQJ�WKH�VHFRQG�RI�WKH�WZR�WHVW�SRUWLRQV�
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�� ([SUHVVLRQ�RI�UHVXOWV

���� &DOFXODWLRQ�RI�WKH�FDOLEUDWLRQ�IDFWRU��F�

7KH�FDOLEUDWLRQ�IDFWRU�IRU�WKH�IXQQHO�LV�JLYHQ�E\�WKH�HTXDWLRQ�

����
�

�� W

W

F == ���

ZKHUH�

F LV�WKH�FDOLEUDWLRQ�IDFWRU�

W LV�WKH�PHDVXUHG�IORZ�WLPH��LQ�VHFRQGV�

�� LV�WKH�DVVXPHG�IORZ�UDWH�� LQ�NLORJUDPV�SHU�PLQXWH��RI�WKH�JODVV�EDOOV�WKURXJK�D�K\SRWKHWLFDO
VWDQGDUG�IXQQHO�

���� &DOFXODWLRQ�RI�WKH�IORZ�UDWH�RI�WKH�IHUWLOL]HU

7KH�IORZ�UDWH�RI�WKH�IHUWLOL]HU�LV�JLYHQ�LQ�NLORJUDPV�SHU�PLQXWH�E\�WKH�HTXDWLRQ�

F
W

F
W

P) �=�ÜÜ
Ý

Û
ÌÌ
Í

Ë
=

II
I

�����
���

ZKHUH�

) LV�WKH�IORZ�UDWH��LQ�NLORJUDPV�SHU�PLQXWH��RI�WKH�IHUWLOL]HU�

PI LV�WKH�ZHLJKHG�PDVV��LQ�NLORJUDPV��RI�WKH�IHUWLOL]HU�

WI LV�WKH�PHDVXUHG�IORZ�WLPH��LQ�VHFRQGV��RI�WKH�IHUWLOL]HU�

F LV�WKH�PHDQ�FDOLEUDWLRQ�IDFWRU�

)RU�PI� ���WKH�VLPSOLILHG�HTXDWLRQ�����FDQ�EH�XVHG�

I��

����
W

W
) E= ���

ZKHUH�

E��W LV�WKH�PHDQ�IORZ�WLPH��LQ�VHFRQGV��RI���NJ�JODVV�EDOOV�WR�SDVV�WKURXJK�WKH�IXQQHO�

WI�� LV�WKH�IORZ�WLPH��LQ�VHFRQGV�RI���NJ�IHUWLOL]HUV�WR�SDVV�WKURXJK�WKH�IXQQHO�

7DNH� DV� WKH� UHVXOW� WKH� DULWKPHWLF� PHDQ� RI� WKH� WZR� GHWHUPLQDWLRQV� LI� WKH� UHTXLUHPHQW� FRQFHUQLQJ
UHSHDWDELOLW\�������LV�VDWLVILHG��,I�QRW��UHSHDW�WKH�ZKROH�WHVW�
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�� 3UHFLVLRQ

���� *HQHUDO

7KH�VWDWLVWLFDO� LQIRUPDWLRQ�JLYHQ�KHUH� LV�RQO\� LQWHQGHG�DV�D�JXLGHOLQH� WR�ZKDW�FDQ�EH�H[SHFWHG��7KH
YDOXHV� DUH� EDVHG� RQ� FROODERUDWLYH� VWXGLHV�ZKLFK� KDYH� EHHQ� FDUULHG� RXW� RQ� XUHD� DQG�13.� FRPSOH[
IHUWLOL]HUV�

���� 5HSHDWDELOLW\

7KH�GLIIHUHQFH�EHWZHHQ�WZR�VLQJOH�UHVXOWV� IRXQG�RQ� LGHQWLFDO� WHVW�PDWHULDO�E\�RQH�RSHUDWRU�XVLQJ�WKH
VDPH�DSSDUDWXV�ZLWKLQ�D�VKRUW� WLPH� LQWHUYDO� VKRXOG�H[FHHG� WKH� UHSHDWDELOLW\� OLPLW��U�� H[SUHVVHG�DV�D
SHUFHQWDJH��JLYHQ�E\�WKH�HTXDWLRQ�

U� �������) ���

ZKHUH�

) LV�WKH�DULWKPHWLF�PHDQ�RI�WKH�WZR�UHVXOWV�

RQ�DYHUDJH�QRW�PRUH�WKDQ�RQFH�LQ����FDVHV�LQ�WKH�QRUPDO�DQG�FRUUHFW�RSHUDWLRQ�RI�WKH�PHWKRG��%RWK
UHVXOWV�VKRXOG�EH�FRQVLGHUHG�VXVSHFW�LI�WKH�UHSHDWDELOLW\�YDOXH�U�LV�H[FHHGHG�

���� 5HSURGXFLELOLW\

7KH�GLIIHUHQFH�EHWZHHQ� WZR� VLQJOH� DQG� LQGHSHQGHQW� WHVW� UHVXOWV� IRXQG� E\� WZR� RSHUDWRUV�ZRUNLQJ� LQ
GLIIHUHQW�ODERUDWRULHV�XVLQJ�LGHQWLFDO�WHVW�PDWHULDOV�VKRXOG�H[FHHG�WKH�UHSURGXFLELOLW\�OLPLW��5��JLYHQ�E\
WKH�HTXDWLRQ�

5� ������) ����

ZKHUH�

) LV�WKH�DULWKPHWLF�PHDQ�RI�WKH�WZR�WHVW�UHVXOWV�

RQ�DYHUDJH�QRW�PRUH�WKDQ�RQFH�LQ����FDVHV�LQ�WKH�QRUPDO�DQG�FRUUHFW�RSHUDWLRQ�RI�WKH�PHWKRG�

��� 7HVW�UHSRUW

7KH�WHVW�UHSRUW�VKDOO�FRQWDLQ�WKH�IROORZLQJ�

£� LGHQWLILFDWLRQ�RI�WKH�VDPSOH�

£� VDPSOLQJ�PHWKRG�

£� VDPSOH�SUHSDUDWLRQ�

£� UHIHUHQFH�WR�WKH�PHWKRG�XVHG�

£� WKH�WHVW�UHVXOW�

£� DQ\�XQXVXDO�IHDWXUHV�REVHUYHG�LQ�WKH�FRXUVH�RI�WKH�GHWHUPLQDWLRQ�

£� DQ\�RSHUDWLRQV�QRW�VSHFLILHG�LQ�WKLV�(XURSHDQ�6WDQGDUG�RU�UHJDUGHG�DV�RSWLRQDO�
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BSI Ð British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.


