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EEC550 �\�c�
�6�•�o�Â�†�q�±�ì�b 50>#�_�ö�a�I�O�•"@2A�b ð�Ø�†�8�:��  

EEC $�$� �• �r �S�c ����EECN�����\�c�
"I�_�
 EINECS �_$Ï6��I�€�S�47d�w��"@2A�†"I���M�•�S�u�_�
�"�^�$�(�

�_�|�~#Ý�8�}�€�•�g!·$��•�†�8�:��  

  

� µ � �� � � µ



 

ECOSOC �\�c�
�\4�)��í&k�
#.�¦�
 ��Economic and Social Council of the United Nations ���†�8�:��  

ECx �\�c�
 x%�b�o�Â�†&g�M ð�Ø�†�8�:��  

EINECS �\�c�
 ���"�^�¤�Ñ�_���ì�Û"@2A�–�å�Ë�å�º�Ü�î�� >&European Inventory of Existing Commercial 
Chemical Substances >'�†�8�:��  

ErC50�� �\�c�
#Õ6×7<���b0{!l�?�}0b�S EC50 �†�8�:��  

EU �\�c�
���"�^4��œ�� ��European Union �� �†�8�:��  

!ÿ $Î �ö "@�� >&Explosive article >'�\�c�
�"�M�r�S�c0
�X�b!ÿ$Î�ö"@2A�†�µ�t"@���†�8�:��  

!ÿ $Î �ö "@2A>&Explosive substance >'�\�c�
�Q�€+¬�/�@�ì�Û�o�Â�_�|�W�Z�Ø�V�_/Õ���†�Z�<�•�|�:�^ ��Ø�

�}�Š�
3ÿ�Ø�†���:�ž�«�†$Î#Õ�K�:�•�[�/�r�S�c�®�/�b"@2A>&�v�K�C�c�ã�œ"@>'�†�8�:��!F�d"@2A�c�
�ž�«
�†$Î#Õ�K�^�8���œ�[�6�W�Z�v�G�€�_�µ�r�€�•��   

�• !Þ�ö �ž �« >&Flammable gas >'�\�c�
 20�¥�
�† =�¼�} 101.3kPa �_�>�8�Z'5�¼�\�b�ã�œ�¼�@!Þ!•(
�V>&!ÿ
$Î(
�V>'�†�w�M�•�ž�«�†�8�:��  

�, !F �ö �®�/ >&Flammable liquid >'�\�c�
�,!F!l�@ 93�¥�è�W�b�®�/�†�8�:��  

�• !Þ�ö �[ �/ >&Flammable solid >'�\�c�
���Æ�_!Þ!•�M�•�?�r�S�c�¶�ÿ�_�|�W�Z$Î!F�v�K�C�c$Î!F�†1�$Î�M
�•�[�/�†�8�:��  

�, !F !l >&Flash point >'�\�c�
�M���b0è9‚�²�ó�b�W�[�õ�–�b�®�/�b-h�¼�@$Î!F ;�_�|�~$Î!F�M�•�q�* ��Ø�†
�8�:>&�† =�¼�} 101.3kPa �[�b ��Ø�_�n'ì>' ��  

FAO �\�c�
�\4�8×(Ê3°���µ6õ  ��Food and Agriculture Organization of the United Nations �� �†�8�:��  

�ž �« ��Gas���\�c�
 >&i>' 50�¥�[ 300kPa>&)/�P�}>'�†2x�<�•-h�¼�}�†�w�M�•"@2A�
�r�S�c>& ii >' 101.3kPa �b
�† =�¼�}�
 20�¥�_�>�8�Z�ö
²�_�ž�«"g�[�6�•"@2A�†�8�:��  

GESAMP �\�c�
 IMO/FAO/UNESCO/WMO/WHO/IAEA/UN/UNEP �b���•�R#”�C�–1¤�b&É�Û$×�¦8o�_6õ
�M�•�S6Û���œ� �¢�Ý�î�É���� Joint Group of Experts on the Scientific Aspects of Marine Environmental 
Protection of IMO/FAO/UNESCO/WMO/WHO/IAEA/UN/UNEP �� �†�8�:��  

GHS �\�c�
���ì�Û���b�(8®�>�|�g/²&g�_6õ�M�•�a#ú1*�ô�©�«�¸�Ò�� (Globally Harmonized System of 
Classification and Labelling of Chemicals) �†�8�:��  

�4 7d�w�� �ö �
 �( >&Hazard category >'�\�c�
�›�47d�w���ö�¡�Û�«
Æ�b�8���ö =�b�
�(�†�8�:���[�<�d�
)�
�•�ô�ö�˜�ö�_�c 5 �X�b�w���ö�
�(�@�6�~�
�,!F�ö�®�/�_�c 4 �X�b�47d�ö�
�(�@�6�•���G�€�}�b�
�(�c�47d
�w���ö�¡�Û�«
Æ�[�47d�w���ö�b�I�Ø�_�|�~%&�P$×�_�
�(�I�€�•�v�b�[�
�|�~�M+á$×�^�47d�w���ö�
�(�b�š
3Q�\�s�^�M�m�A�[�^�8��

 
�4 7d�w�� �ö �¡ �Û�« >&Hazard class >'�\�c�
�•!Þ�ö�[�/�
$Î�@�‡�ö"@2A�
)��•�ô�ö�˜�ö�b�|�:�^�
"@#.�ì�Û
$×�47d�ö�
�ú�ã�r�S�c#”�C�w���ö�b'�8®�†�8�:��  

�4 7d�w�� �ö �_ �� >&Hazard statement >'�\�c�
�47d�w���ö�¡�Û�«�>�|�g�47d�w���ö�
�(�_�m�~�\�Z�}�€�S�e
0•�[�6�W�Z�
�47d�w���^0����b�47d�w���ö�b�ö2A�†�
0ñ�\�M�•&ì�Ø�v�µ�u�Z0°3Ù�M�•�e0•�†�8�:��  

IAEA �\�c�
 ���\7•�N�Ê�Š�µ6õ���� International Atomic Energy Agency �� �†�8�:��  

IARC �\�c�
 ���\7•�@�‡%Ê'2�µ6õ���� International Agency for the Research on Cancer �� �†�8�:��  

I LO �\�c�
 ���\7•�›
>�µ6õ���� International Labour Organization �� �†�8�:��  

IMO �\�c�
 ���\7•�•�¦�µ6õ���� International Maritime Organization �� �†�8�:��  

�6 $� !l >&Initial boiling point >'�\�c�
�6�•�®�/�b-h�¼�}�@�† =�¼�}>& 101.3kPa>'�_'¼�K�C�^�•�
�M�^�ƒ�U
�q�6�_�ž�«�b�;�@$Î#Õ�M�•�ì!l�[�b�®�/�b ��Ø�†�8�:��  

IOMC �\�c�
 ���ì�Û���b4:�G�^'ö#.�_6õ�M�•�\7•�µ6õ6ë�É�ß�¢�Û�Ò��>& Inter-organization Programme on 
the Sound Management of Chemicals >'�†�8�:��  

IPCS �\�c�
 ���\7•�ì�Û���ó
²�ö0£#ì�� >&International Programme on Chemical Safety >'�†�8�:��  

ISO �\�c�
 ���\7•�† =�ì�µ�S�� ��International Organization for Standardization ���†�8�:��  

� µ � �� � � µ



IIUPAC �\�c�
 ���\7•(ç�G�í�Â#Ý�ì�Û4��œ���� International Union of Pure and Applied Chemistry �� �†�8�:��  

�Û�Û�Ë�Ý>&Label >'�\�c�
�47d�w���^0����_6õ�M�•�i8��
�3�E�r�S�c�¢�Û�Ç�•�µ�¡�_�|�•�_��0[(ò�b�r�\�r
�~�[�6�W�Z�
% $×�\�M�•4Š6Û�_�P�K�Z6õ4��M�•�v�b�@4E�¥�I�€�Z�>�~�
�47d�w���ö�b�6�•"@2A�b���þ�_%$
�K�
�6�•�8�c�Q�b�¥4Š�•�ß�_2��Ü�
�3�E�r�S�c�ç�Ü�I�€�•�v�b�†�8�:��  

�Û�Û�Ë�Ý0[ (ò>&Label element >'�\�c�
�Û�Ë�Ý�p�[�Q#Ý�M�•�S�u�_�\7•$×�_1*�ô�I�€�Z�8�•�_���
�S�\�<�d�

)./²&g�x�@�–�•2s1��†�8�:��  

LLC550����550>#>#  +´+´�Z  ð �Ø>'>' �\�c�
0è9‚�·"@�b 50>#�†�Z�¸�I�O�•�±�¼�p�r�S�c�È�p�_�>�E�•0è9‚"@2A ð�Ø�†�8
�:��  

LLD550 �\�c�
�M�Ø�_�ž�Z�K�S���œ�
0è9‚�·"@�b 50>#�†�Z�¸�I�O�•�ì�Û���b5��†�8�:��  

LL����EE����CC550 �\�c�
 LC 50 �r�S�c EC50 �†�8�:��  

�®�®�ì �ž �« ��Liquefied gas �� �\�c�
�•�}
˜�8�I�€�S���œ�_ ��Ø>+ 50�¥�è�V�_�>�8�Z�M4Š�@�®"g�[�6�•�|�:�^
�ž�«�†�8�:���è�W�b�g*…�_�X�8�Z�c�
�9�†�M�•��  

>&i>'  9×�}�®�ì�ž�«>8>+ 50�¥�è�V +65�¥�è�W�b+«#ú ��Ø�†�w�M�•�ž�«  
>&ii >'�*�}�®�ì�ž�«>8>) 65�¥�†2x�<�•+«#ú ��Ø�†�w�M�•�ž�«  

�®�®�/   >&Liquid >'�\�c�
 50�¥�_�>�8�Z 300kPa��3bar���è�W�b-h�¼�}�†�w�K�
 20�¥�
�† =�¼�} 101.3kPa �[�c
�ö
²�_�ž�«"g�[�c�^�C�
�?�X�
�† =�¼�} 101.3kPa �_�>�8�Z/%!l�r�S�c/%0Ž�@���r�• ��Ø�@ 20�¥�è�W�b"@
2A�†�8�:���[�w�b/%!l�@"I���[�A�^�8(“�ö�b�±�A�8"@2A�r�S�c�ã�œ"@�c�
 ASTM �b D4359>+90 0è9‚�†/œ
�:�?�
�r�S�c�47d"@�b�\7•4(2°3z3æ�_6õ�M�•�"�^� ��>& ADR>'�b7C�“�e�i A �b 2.3.4 (��_���u�}�€�Z�8�•
�v�·�ö"I���b�S�u�b>&5*
°�Ø0£>'0è9‚�†/œ�ƒ�^�E�€�d�^�}�^�8��  

0è0è9‚ �‰�2 �> �| �g �8 �� �ö  = �b�b �Ð�Ð�½�× �” �Ý  ��Manual of Tests and Criteria ���\�c�
�G�b�±�–�º�Ý�†�â�X�\7•4�
�œ�b��"'"@�b�q�‚�50ž"'�>�|�g
¶/²�I�€�S�G�€�l�b�Ÿ�G�†�8�:��  

MMARPOL �\�c�
��+ê+ç�_�|�•�ß���b75�F�b�S�u�b�\7•�²(Ù�� >&International Convention for the Prevention 
of Pollution from Ships >'�†�8�:��  

�Ñ�Ñ�« �º   ��Mist ���\�c�
�ž�«>&3û�–'5�¼>'�b�p�_�‹4��M�•"@2A�r�S�c�ã�œ"@�b�® r�†�8�:��  

�ã�ã �œ"@ ��Mixture �� �\�c�
 2 �X�è�V�b"@2A�[�S�B�I�€�•�o�Â�†2s�G�I�^�8�ã�œ"@�r�S�c P�®�†�8�:��  

�Ô�Ô�å �º �Ü�œ�î �Ý1Ÿ�� �i >&Montreal Protocol >'�\�c�
1Ÿ���i�b)~(Ù�\�_�|�W�Z1*�Z�r�S�c�Ÿ�G�I�€�S�
�œ�°
�å�™%Ú�o"@2A�_6õ�M�•�Ô�å�º�Ü�œ�î�Ý1Ÿ���i�†�8�:��  

�š�š $� �N�ö "@2A>&Mutagen >'�\�c�
(ý+
�b7Ÿ�K�r�S�c#Õ"@�/�_':!›�š$��†$Î#Õ�M�•8–�Ø�†�Q�±�I�O�•"@2A�†
�8�:��  

':': !› �š $� >&Mutation >'�\�c�
(ý+

Æ�b4G��"@2A�b5��r�S�c�S4��_�>�E�•���‚$×�^�š�ì�†�8�:��  

NNGO �\�c�
��8��;�Ó)�)Ê�� ��non-governmental organization �� �†�8�:��  

NNOEC��!“�s8j ð�Ø�� ��no observed effect concentration �� �\�c�
)+0£$×�_�w�–�^�O�s8j�†&g�M�q�*�b0è9‚
 ð�Ø%$�W�b0è9‚ ð�Ø�†�8�:�� NOEC �[�c�¥�å�º�ß�î�Ý*L�\�š�m�Z�w�–�^�O�s8j�c0b�}�€�^�8��  

OOECD �\�c�
��)��í� �Š6ä$Î�µ�S�� ��Organization for Economic Cooperation and Development �����†�8�:��  

�w�w�µ 4#4ß�ì "@ ��Organic peroxide �����\�c�
�§�o�b>+ O>+O>+�S4��†�v�U�
>/�¶�r�S�c>0�¶�b�È(ò�N�Ê�@�w�µ
�Û�ª�•�Ý�_�|�W�Z*(�n�I�€�S4#4ß�ì�È(ò�b1��_�/�\�s�^�M�G�\�@�[�A�•�®�/�r�S�c�[�/�b�w�µ"@2A�†�8�:��
�r�S�
�w�µ4#4ß�ì"@)��B"@>&�ã�œ"@>'�v�µ�t��  

    

� µ � �� � � µ



4ß�ì �ö �ž �« ����Oxidizing gas �� �\�c�
�M+á�_4ß(ò�†�j)%�M�•�G�\�_�|�W�Z�
'5�¼�è�V�_�Ú�b"@2A�b!Þ!•�†�,
�A2s�G�K�
�r�S�c�Q�b�M�I�\�^�•�ž�«�†�8�:��  

�@0°>8��'5�¼�è�V�_�Ú�b"@2A�b!Þ!•�†�,�A2s�G�K�
�r�S�c�Q�b�M�I�\�^�•�ž�«���\�c�
 ISO 10156: 2017
�_�|�~���u�}�€�•�‰�2�_�|�W�Z�ô���I�€�S 23.5>#�è�V�b4ß�ì+��Š�†�â�X(ç(‹�ž�«�6�•�8�c�ã�œ�ž�«�†�8
�:��  
 

4ß�ì �ö �®�/  ��Oxidizing liquid �����\�c�
�Q�€+¬�/�c�²�N�K�v!Þ!•�ö�c�^�8�@�
�M+á�_4ß(ò�†�j)%�M�•�G�\�_
�|�W�Z�Ú�b"@2A�b!Þ!•�†�,�A2s�G�K�
�r�S�c�Q�b�M�I�\�^�•�®�/�†�8�:��  

4ß�ì �ö �[ �/ ����Oxidizing solid �� �\�c�
�Q�€+¬�/�c�²�N�K�v!Þ!•�ö�c�^�8�@�
�M+á�_4ß(ò�†�j)%�M�•�G�\�_
�|�W�Z�Ú�b"@2A�b!Þ!•�†�,�A2s�G�K�
�r�S�c�Q�b�M�I�\�^�•�[�/�†�8�:��  

�œ�° �å �™%Ú�o �€ �X  (ODP)�\�c�
�Á�ß�•�î�Î�å�_�|�W�Z0b3¸�r�€�•�B�™�j�œ�°�å�b%Ú�o�b&ì�Ø�†�
 �&�)�&������
�_�P�K�Z2A5��Ë�î�«�[%&�P$×�_/²�K�S'�'ì5��[�6�~�
�Á�ß�•�î�Î�å�b'�8®�H�\�_$��^�•�v�b�[�6�•�� �2�'�3���b
�G�'�^��*O�c�
'¼5��b �&�)�&���������<��5��†�ö =�_�K�S�
"I���b�ì�œ"@�b�<���_���:)r�œ�°�å�b���˜5��b'�'ì
�Í�b�š�b�Í�[�6�•��  

QSAR �\�c�
����5�$×�S4��q�ö%&6õ�� ��quantitative structure-activity relationship �� �†�–�á�M�•��  

). /² &g ��Pictogram �� �\�c�
"I���b�_���†��4)�M�•�G�\�†�–�W�K�S�©�å�Î�Ý�\�C#ú)z�
*ü���b�Ã�±�î�å�r
�S�c,
�b�|�:�^�W$×0[(ò�?�}�S�B�I�€�•�v�b�†�8�:��  

�@�– �i �A>&Precautionary statement >'�\�c�
�47d�w���ö�b�6�•0����l�b�d�C7â�6�•�8�c�47d�w���ö�b�6
�•0����b�Y4:�)�^2�-¶�r�S�c�v�…�8�?�}#Õ�L�•�w���s8j�†�q�`�_�M�•�S�u�
�r�S�c�£75�M�•�S�u�_�v�•�m
�A�N�á�P*(�†0°3Ù�K�S�e0•>&�r�S�c)./²&g>'�†�8�:��  

0� �� "I �� �¡ >&Product identifier >'�\�c�
�Û�Ë�Ý�r�S�c SDS �_�>�8�Z�47d�w���ö�b�6�•0����_�Q#Ý�I�€�•
�¡&à�r�S�c$��•�†�8�:���G�€�c�
0����Q#Ý*…�@"I���b�Q#Ý"g�#�
�[�<�d3z3æ�
�˜2�*…�
�6�•�8�c�8�����b
�p�["@2A�r�S�c�ã�œ"@�†&�1��M�•�G�\�@�[�A�•�M*O$×�^�m�•�\�^�•��  

+¬!› $Î !F �ö �ž �«  ��Pyrophoric gas �� �\�c�
 54�¥�è�W�b'5�¼�p�[+¬!›$Î!F�K�x�M�8�|�:�^�•!Þ�ö�ž�«�†�8�:��  

+¬!› $Î !F �ö �®�/  ��Pyrophoric liquid �� �\�c�
�a5��[�6�W�Z�v�
'5�¼�\�b�K0•�‹ 5 �(�è
Æ�_$Î!F�M�•�®�/�†
�8�:��  

+¬!› $Î !F�ö �[ �/  ��Pyrophoric solid ���\�c�
 �a5��[�6�W�Z�v�
 '5�¼�\�b�K0•�‹ 5 �(�è
Æ�_$Î!F�M�•�[�/�†�8�:��  

!F �d �� >&Pyrotechnic article >'�\�c�
�"�M�r�S�c0
�X�b!F�d"@2A�†
Æ-¶�M�•"@���†�8�:��  

!F �d "@2A>&Pyrotechnic substance >'�\�c�
8�!ÿ3˜�ö�[�
+¬�k�â)F�ö�b$Î!Õ�o�Â�_�|�~#Õ�L�•!Õ�

œ�
8b�

�¼�/�
!®�r�S�c�Q�€�}�b)��s�œ�ƒ�O�_�|�W�Z�M���b� �Ý�†#Õ�s���O�•�|�:�_�X�C�}�€�S"@2A�r�S�c"@2A�b
�ã�œ"@�†�8�:��  

�Æ!Þ�ö �[ �/ >&Readily combustible solid >'�\�c�
!Þ�<�Z�8�•�Ð�µ�³�^�]�b�|�:�^!l!F ;�\�b%·�ì6ë�b�K0•
�_�|�W�Z���Æ�_$Î!F�K�S�~�
�ô3ÿ�_!F�Ã�@�Ñ�±�M�•�|�:�^�47d�ö�b�6�•(Š�Ž�
8›(•�
�r�S�c�Ì�î�«�º"g�b
"@2A�†�8�:��  

�4 7d"@3z3æ�_ 6õ�M�• �È�Ì �í �Ô�¹ �Ý0d�N ��Recommendations on the Transpor t of Dangerous Goods, Model 
Regulations ���\�c�
�G�b/²8Ÿ�[��"'�I�€�S�\4��+/œ"@�b�q�‚"'�>�|�g�Q�€�_�P�M�•�M�m�Z�b�50ž��"'"@�†�8�:��  

�Ý
í �®�ì �ž �« >&Refrigerated liquefied gas >'�\�c�
�* ��_�|�W�Z
˜�8�ì�_�M4Š�®"g�\�^�•�ž�«�†�8�:��  

�ç �¾�þ �¤ �8 �ö "@2A>&Respiratory sensitizer >'�\�c�
"@2A�r�S�c�ã�œ"@�b�¾
°�‹�_2s�A�•�¼4(�b4#�D�o�Â�†1�
$Î�M�•"@2A�r�S�c�ã�œ"@�†�8�:��  

RID �\�c�
5r4(�_�|�•�47d"@�b�\7•3z3æ�_6õ�M�•0d�N�� The Regulations concerning the International 
Carriage of Dangerous Goods by Rail �� �†�8�:�� [COTIF >&5r4(�_�|�•�\7•3z3æ�_6õ�M�•�²(Ù>'�b�Ü6� B
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#Ý�I�€�S�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�[�
�o�\�‡�]�b�ã�œ"@�_�X�8�Z�47d�w���ö�@4:�)�_"I���I�€�•�@�
�•�µ�º
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�‹0¿�_�>�8�Z�Q#Ý�I�€�•3°.�>'�Q#Ý�I�€�•���G�€�c�
�P1ß*…�_�|�W�Z�c�Q�€�R�€�b"I�©�@�6�•�\�8�:�G�\
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1.4.3.3�� �8����>8 �¦���z�\�8��*…�c�
�8�����[�Q#Ý�r�S�c�v�~�…�ƒ�€�•�ì�Û���_"I�w�b�47d�w���ö�\�Q�€
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�6�•&ì�Ø7³
�€�Z�8�Z�v1��t�G�\�@�[�A�•�_���@�²0[�[�6�•�:���K�?�K�
�Û�Ë�Ý�c�O�M�b�_�� ;�[�c�^�C�
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5L�¤�M�B�•�?>=

"@���
�ß/æ�I�€�S"@����

�r�S�c"@2A���ã�œ"@�c��

�47d�M�B�•�?>=

0è9‚�©�Ü�î�¬ 4 

"@2A���ã�œ"@�c��

!ÿ$Î"@�[�6�•�\*ƒ�<�}�€�•  

0è9‚�©�Ü�î�¬ 3 

"@2A���ã�œ"@�c ��

!Õ$×�_�ó���?>=

"@2A���ã�œ"@�c��

0è9‚�K�S�g�Â�[�c

�47d�M�B�•�?>=��

�( 8®�M�m�A"@��  

0è9‚�©�Ü�î�¬ 1 �
 

!ÿ$Î�ö"@2A���ã�œ"@�?>=

0è9‚�©�Ü�î�¬ 2 

� µ � �� � � µ



�W�W22.1.3���� !ÿ!ÿ $Î "@>&>&3z3z3æ�_ �> �E�• �¡ �Û�« 11>'>' �b�b �
�
 �( �ô�ô �� �m8p  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
 
  
  
  
  
  
  
_________________________ 
1�� 0ò(ý�c�47d"@3z3æ�_6õ�M�•�\4��È�Ì�Ô�¹�Ý0d�N�b'¨ 3.3 'v�†�g!·�b�G�\��  

   �;��$×�_!ÿ$Î"@�\�8���K�S"@���r�S�c"@2A /�ã�œ"@ 

>&�W2.1.2 �?�}>'  

"@���c  
�
�( 1.6 �b 

�Ã/õ"@���?>=  

Yes 

0è9‚�©�Ü�î�¬ 7 

"@2A/�ã�œ"@ 
�c�
�( 1.5 �b 

�Ã/õ�?>=  

Yes 

0è9‚�©�Ü�î�¬  5 

���u�Z5L�¤�^  

!ÿ$Î"@�?>= 

Yes 

 

 �±5�!ÿ$Î�47d�ö�b  
�6�•8��–�_5L�¤�^"@2A  

/�ã�œ"@�[�6�•�?>=  

0è9‚�©�Ü�î�¬  6 

No 

�z�^�47d�ö  
�c�47d�†���:8Õ�S  
�_�|�•�v�b�?>=  

No 

�z0[�^  
�47d�ö�c3}�U!Õ  

�r�S�c í�K�8!Þ!•�[�6�•�@  
�47d�†���:!ÿ8¼�r�S�c8Õ�S  
�b�47d�ö�c���ƒ�^�8�?>=  

No 

 
�Q�b�47d�ö  

�c�Ø3¶�b�˜!F�q�·  
�†�	���M�•�?>=  

�� �ß/æ"@�¥�_ 
�47d�ö�@�l�j�?>=  

Yes 

 
!ÿ$Î�r�S�c!F�d��$×  

� �Ý�†��2A$×�_$Î#Õ�I�O�•
% $×�[0�4��I�€�S"@2A /�ã

�œ"@�r�S�c0����[  
�6�•�?>=  

�Q�b0����c  
��*O�_�|�~7V�¥�I

�€�•0����? ? 
>&2.1.1.2 (b)  

�g!·>'  

No 

No 

Yes 

Yes 

�
�( 1.4 
7x7³�
�(>–>¼>·>Ž>ª>½

S 

 
�
�( 1.5 

 
�
�( 1.6 

!ÿ$Î"@ 

�[�^�8  

No 

Yes 

�
�( 1.4 
7x7³�
�(>–>¼>·>Ž>ª>½ 

�c S �è�¥  

 
�
�( 1.2 

 
�
�( 1.3 

 
�
�( 1.1 

 
Yes 

Yes 

Yes 

 No 

Yes 
No 

No 

No "@2A/�ã�œ 
"@G"�ß/æFé

G�>Ì

No 
 
Yes 

�±5�!ÿ$Î�M�•�?>=  

"I�90d�N 347 �@ 
4:#Ý�I�€�•�?>=  1 

Yes 

No 

� µ � �� � � µ



�W2.1.4 %ê4ß�” �å �Ô�½�˜ �Ò�š �Ð�Ý�ª �Ù�å �
 �§ �« �Ì �å �ª �Ù�å �r �S�c �¤ �Ý�b �( 8®�m8p>&ANE>'

�Y�ó��!ÿ$Î"@�\�(8®�M�•

"@2A/�ã�œ"@�c�Y�ó��!ÿ$Î"@
�è�¥�b!ÿ$Î"@�_�(8®�I�€�•
�\*ƒ�<�•��
�W2.1.3 �_�>�E�•2A�e���±5�
!ÿ$Î�47d�ö�b�6�•���u�Z5L
� ¤ � ^ " @ 2 A/ � ã � œ " @ � [ � 6 � •
�?>=���l�b'Å�<�@���8�8�<��
�b���œ�
"@2A /�ã�œ"@�c�
�(
1.1 �_�(8®�I�€�•��

"@2A/�ã�œ"@�c�
�( 1.5 �b!ÿ$Î"@�\�K�Z�(8®�I�€�•�\*ƒ�<>‚0è9‚�©�Ü�î�¬ 5 �_4
�t��

�W2.1.3 �_�>�E�•2A�e���±5�!ÿ$Î�47d�ö�b�6�•���u�Z5L�¤�^"@2A /�ã�œ"@�[�6�•�?>=���l�b

'Å�<�@���c�8���b���œ�
"@2A /�ã�œ"@�c�
�( 1.5 �_�(8®�I�€�•��

'Å�<�@���8�8�<���b���œ�
"@2A /�ã�œ"@�c�
�( 1.1 �_�(8®�I�€�•��

0è9‚ �©�Ü�î �¬ 8

0è9‚ 8 ��a��
!Õ�ó���ö0è9‚
"@2A/�ã�œ"@�c

!Õ$×�_�ó���?>=

0è9‚ 8 ��b��
ANE �±�º� �Õ�µ�É0è9‚
"@2A/�ã�œ"@�†4ß�ì�ö�®

�/�j�c4ß�ì�ö�[�/�_�(8®
�M�•�_�c/ª�Á�_�P�K�Z5æ

�D4#�B�•�?>=

0è9‚ 8 ��c����
�£�î�¿�å0è9‚

"@2A/�ã�œ"@�c�&�R
�W�[�c9×!Õ�_�P�K�Z

5æ�D4#�B�•�?>=

ANE "@2A/�ã�œ"@�c�
4ß�ì�ö
�®�/�
�( 2 �r�S�c4ß�ì�ö�[
�/�
�( 2 �_�(8®�I�€�• 2.13

'v�6�•�8�c 2.14 'v>'

�£�î�¿�å0è9‚�o
�Â�ì6ë�@ 60 &Ê

2x�
�?�X"@2A /�ã
�œ"@�c14>#2x�b

�È�†�µ�t �?>=

0è9‚ 8>&e>'
MBP 0è9‚

"@2A/�ã�œ"@�c
MBP < 
5.6MPa �?>=

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

� µ � �� � � µ



2.1.4.2�� �m�, �A 
 
2.1.4.2.1�� !ÿ$Î�ö"g�c�
�o�Â�_�|�W�Z ��Ø�r�S�c�}�Š�b���u�Z�ô í�^�V�¼�†#Õ�L�•�•+��ö�b�6�•"I���b�N
�Ê�K�@�(�Ê
Æ�_�Ñ�~�M�•�G�\�\6õ�€�K�Z�8�•���«�¡�Ü�î�½�å�¢�m8p�c�
�Q�b�|�:�^�o�Â�N�Ê�K�b�w!“�>�|
�g�ô í�^�š�¿�Ý� �î�:���b�•+��ö�†1‘�9�M�•�G�\�†% $×�\�K�Z�8�•���«�¡�Ü�î�½�å�¢�m8p�[�Q�b"@2A�r�S
�c�ã�œ"@�@ ¯�~$×!ÿ$Î"@�[�6�•�\1‘�9�I�€�S���œ�_�c�
�8���m8p>& 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý �b
'¨ 10.3 8o�g!·>'�_�|�}�^�E�€�d�^�}�^�8��  
 
�@0°>8�w�µ"@2A�b$Î!Õ�(0Ž�š�¿�Ý� �î�@ 800J/g �• 6�[�6�•���œ�_�c�
�©�Ü�î�¬ 1 �±�–�É (a)�b!ÿ3˜���Û0è
9‚�v�©�Ü�î�¬ 2 �±�–�É (a)�b!ÿ3˜/ª�Á�¤�Ø0è9‚�v�²0[�[�c�^�8���(0Ž�š�¿�Ý� �î�@ 800J/g �è�V�b�w�µ"@2A
�l�g�ã�œ"@�_�X�8�Z�c�
�† = No.8 2s!ÿ.��_�|�• ballistic mortar MK.IIID 0è9‚  (F.1) �6�•�8�c ballistic 
mortar 0è9‚  (F.2) �6�•�8�c BAM Trauzal 0è9‚ (F.3) �_�|�•)��Ý�@���°���[�6�•���œ>&0è9‚�‰�2�l�g�8��
�ö =�b�Ð�½�×�”�Ý�Ü6� 1 �g!·>'�
0è9‚ 1(a)�>�|�g 2(a)�†/œ�:�²0[�c�^�8���G�b���œ�
0è9‚ 1(a)�>�|�g 2(a)
�b)��Ý�c��>+���\�I�€�•��  
 
2.1.4.2.2�� �è�W�b���œ�_�c�
�47d�ö�¡�Û�«��!ÿ$Î"@���b��1��I�€�S�(8®�m8p�†4:#Ý�M�•�²0[�c�^�8>8  

(a)�� �(�Ê
Æ�_!ÿ$Î�ö�_6õ�ƒ�•�N�Ê�K�@�^�8��!ÿ$Î�ö�†&g�@�M�•�\�î�ƒ�€�•�N�Ê�K�b�[�c 0è9‚�‰�2�l�g
�8���ö =�b�Ð�½�×�”�Ý  �b�Ü6� 6 �b/² A6.1 �_&g�M>9 
�r�S�c  

 

(b)�� "@2A�@4ß(ò�†�µ�t!ÿ$Î�ö�b�ö2A�_6õ4��K�S�N�Ê�K�†�µ�‡�[�8�•�
�>�|�g4ß(ò�p�-�b0£'ì�Í�@ � � � �
�: 200 �|�~�*�8��  

4ß(ò�p�-�c�ì�Û�o�Â�_�P�K�Z���'�_�|�~'ì���I�€�•>8  

CxH yOz + [x + (y/4) – (z/2)] O 2 �D��x CO2 + (y/2) H 2O 

�G�b���œ�_�c���'�†#Ý�8�•>8  

4ß(ò�p�- = –1600[2.x + (y/2) –z]/ �(�Ê5�>9  

(c)�� !ÿ$Î�ö�_6õ4��M�•�N�Ê�K�†�µ�t�
�w�µ"@2A�r�S�c�w�µ"@2A�b�’�M�^�ã�œ"@>8  

- $Î!Õ�(0Ž�š�¿�Ý� �î�@  500 J/g �• 6�[�6�•�
�r�S�c  

- $Î!Õ�(0Ž6ä���@  500 ºC �è�V  
 

/² 2.1.3 �_&g�M�\�>�~�[�6�•��  

/²  2.1.3>8�w�µ "@2A�r �S�c �w�µ "@2A�b �’ �M�^ �ã �œ"@�_ 6õ�M�• �4 7d�ö �¡ �Û�«�� !ÿ $Î "@��
�b �� 1� �I �€ �S�8 �� �m8p�b 4: #Ý�b �• �°

�(0Ž�š�¿�Ý� �î
(J/g)

�(0Ž6ä�� ��Ø
(°C)

��1��I�€�S�8���m8p
4:#Ý�b�•�° ?

(Yes/No)

< 500 < 500 No

< 500 �• 500 No

�• 500 < 500 Yes

�• 500 �• 500 No

$Î!Õ�(0Ž�š�¿�Ý� �î�c4:�)�^!Õ5� ����2�_�|�~�ô���M�•�G�\�@�[�A�•>& 0è9‚�‰�2�l�g�8���ö =
�b�Ð�½�×�”�Ý 20.3.3.3 �†�g!· >'>9�r�S�c  

��

� µ � �� � � µ



(d)�� !“�µ4ß�ì�ö"@2A�\�w�µ"@2A�\�b�ã�œ"@�[�c�
�Q�b!“�µ4ß�ì�ö"@2A�b ð�Ø�@>8  

5�5��[ 15%�• 6�
�S�T�K4ß�ì�ö"@2A�@�
�( 1 �r�S�c 2 �_�(8®�I�€�•���œ>9  
5�5��[ 30%�• 6�
�S�T�K4ß�ì�ö"@2A�@�
�( 3 �_�(8®�I�€�•���œ��  

 
2.1.4.2.3�� �ã�œ"@�@�¤%±�b!ÿ$Î"@�b�8�N�€�?�†�µ�t���œ�_�c�
!ÿ$Î"@�b�8���m8p�†���‹�K�^�E�€�d�^�}�^
�8��  
 
 
  

� µ � �� � � µ



 



'¨ 2.2 'v

�• !Þ�ö �ž �«

2.2.1 �� *O

2.2.1.1 �•!Þ�ö�ž�« �\�c�
�† =�¼�} 101.3kPa �[ 20�¥�_�>�8�Z�
'5�¼�\�b�ã�œ�¼�@!Þ!•(
�V�†�w�M�•�ž�«
�†�8�:��

2.2.1.2 +¬!›$Î!F�ö�ž�« �\�c�
 54 ºC �è�W�b'5�¼�p�[+¬!›$Î!F�K�x�M�8�|�:�^�•!Þ�ö�ž�«�†�8�:��

2.2.1.3 �ì�Û$×�_�Y�ó���^�ž�« �\�c�
'5�¼�x4ß(ò�@!“�8"g�Â�[�v!ÿ$Î$×�_�o�Â�K�:�•�•!Þ�ö�ž�«�†�8�:��

2.2.2 �( 8®�ö  =

2.2.2.1 �•!Þ�ö�ž�«�c�
��/²�_�K�S�@�W�Z�
�( 1A�
 1B �r�S�c 2 �b�8�N�€�?�_�(8®�I�€�•��+¬!›$Î!F�ö�>
�|�g /�r�S�c�ì�Û$×�_�Y�ó���^�•!Þ�ö�ž�«�c�
�X�a�_�
�( 1A �_�(8®�I�€�•��

/² 2.2.1 �• !Þ�ö �ž �« �b �8 �� �ö  =

�
 �( �8 �� �ö  =

1A

�• !Þ�ö �ž �«

�† =�¼�} 101.3kPa �[ 20�¥�_�>�8�Z�è�W�b�ö"g�†�w�M�•�ž�«>8
��a���� '5�¼�p�b��'��[ 13%�è�W�b�ã�œ�¼�@�•!Þ�ö�[�6 �•�v�b>9
�r�S�c
��b���� !Þ!•>&!ÿ$Î>'�W7H#ú�_6õ�€�^�C'5�¼�\�b�ã�œ�¼�b!Þ!•(
�V
>&!ÿ$Î (
�V>'�@ 12%�è�V�b�v�b
�
�( 1B �b�8���ö =�_�œ+´�K�S���œ�†7V�C

+¬!› $Î !F �ö �ž �« 54�¥�è�W�b'5�¼�p�[+¬!›$Î!F�M�•�•!Þ�ö�ž�«

�ì �Û $×�_ �Y �ó
�� �^ �ž �«

A �† =�¼�} 101.3kPa �[ 20�¥�_�>�8�Z�ì�Û$×�_�Y�ó���[�6�•�•!Þ
�ö�ž�«

B �¼�} 101.3kPa 2x�>�|�g /�r�S�c 20�¥2x�_�>�8�Z�ì�Û$×�_�Y�ó��
�[�6�•�•!Þ�ö�ž�«

1B �• !Þ�ö �ž �«

�
�( 1A �b�•!Þ�ö�ž�«�b�8���ö =�† 6�S�K�
 +¬!›$Î!F�ö�ž�«�[�v
�ì�Û$×�_�Y�ó���^�ž�«�[�v�^�C�
�a�^�C�\�v�è�W�b�]�U�}�?�b
�²�ó�† 6�S�M�v�b>8

(a) !Þ!•�W7H�@'5�¼�p�b��'��[ 6>#�†2x�<�•>9�r�S�c

(b) �ö�•$×�^!Þ!•3ÿ�Ø�@ 10 cm/s �• 6>9

2 �• !Þ�ö �ž �«
�
�( 1A �r�S�c 1B �è�¥�b�ž�«�[�
�† =�¼�} 101.3kPa�
 20�¥�_
�>�8�Z�ž�«�[�6�~�
'5�¼�\�b�ã�œ�¼�@!Þ!•(
�V�†�w�M�•�v�b

�@0° 1>8�”�å�Ô�½�”�>�|�g+¯�ì�Ó�³�Ý�c�
0d�D% $×�_�|�W�Z�c"I�f�[�\0b�^�I�€�•��
�@0° 2>8�š�”�°�î�Ý�c�•!Þ�ö�ž�«�\�(8®�M�m�A�[�c�^�8�
'¨ 2.3 'v�g!·��
�@0° 3>8�
�( 1B �_�(8®�M�•�S�u�b���(�^�¹�î�±�@�^�8���œ�_�c�
�
�( 1A �b�8���ö =�† 6�S�M�•!Þ�ö�ž�«
�c+¬�·$×�_�
�( 1A �\�M�•��
�@0° 4>8+¬!›$Î!F�ö�ž�«�b+¬!›$Î!F�c�–�_%$�U�_2s�G�•�\�c7H�}�N�
4��€�•�G�\�v�6�•��
�@0° 5>8�•!Þ�ö�ž�«�b�ã�œ"@�[�
+¬!›$Î!F�ö�_6õ�M�•�¹�î�±�@�^�C�
 1>#�†2x�<�•>&��5�>'+¬!›$Î!F�ö�B
�(�†�µ�t���œ�_�c+¬!›$Î!F�ö�ž�«�_�(8®�M�•�m�A�[�6�•��

� µ � �� � � µ



22.2.3���� �4�4 7d�w�w�� �ö�ö �_ �� �b �� 4)   

22.2.3.1���� /²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u
�•��7C�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S��
�œ�_�Q#Ý�•+��^�@�–)./²&g�b�[�†&g�M��  
 

/²/² 22.2.22���� �•�• !Þ�ö �ž �« �b�b �Û�Ë�Ý0[ (ò  

  �
�
 �( 11A  +¬+¬!› $Î !F �ö �ž �« �r �S�c �ì �Û$×�_ �Y�ó �� �^ �ž �« AA/B
�b�b �8 �� �ö  = �†  6 �S�M�
 11A �ž�ž �« �b �
 �(   

�
�
 �( 11B  �
�
 �( 22  

+¬+¬!› $Î !F �ö ����
�ž�ž �«   

�ì�ì �Û$×�_ �Y�ó �� �^ �ž �«   

�
�
 �( AA �
�
 �( BB  

�©�©�å �Î �Ý  !V !V !V !V !V �^�K  

�@�@�– �• 2s1�   �47d �47d �47d �47d �47d 1™�Ì 

�4�4 7d�w�� �ö �_
����   

���u�Z�•
!Þ�ö�b9×
�8�ž�«  

���u�Z�•!Þ�ö
�b9×�8�ž�«  

'5�¼�_0•�€�•
�\+¬!›$Î!F�M

�•�>�Q�€  

���u�Z�•!Þ�ö
�b9×�8�ž�«  

'5�¼�@!“�C�Z
�v!ÿ$Î$×�_�o
�Â�M�•�>�Q�€  

���u�Z�•!Þ�ö�b9×
�8�ž�«  

�}�Š�>�|�g /�r�S�c
 ��Ø�@�V�¼�K�S��

�œ�
'5�¼�@!“�C�Z�v
!ÿ$Î$×�_�o�Â�M�•

�>�Q�€  

�•!Þ�ö  

�ž�«  

�•!Þ�ö  

�ž�«  

  
 
2.2.3.2���� �•!Þ�ö�ž�«�x�ž�«�b�ã�œ"@�@+¬!›$Î!F�ö�>�|�g /�r�S�c�ì�Û$×�_�Y�ó���_�(8®�I�€�S���œ�
�M�m�Z
�b6õ4��M�•�(8®�c7C�“�i 4 �[���u�}�€�Z�8�•�|�:�_�ó
²�¹�î�±�©�î�º�_�>�8�Z��4)�I�€�•�m�A�[�
6õ4��M
�•�47d�w�ö�_���b0[(ò�c�Û�Ë�Ý�_�µ�r�€�•�m�A�[�6�•��  
 
22.2.4���� �8�8 �� 1=#. �> �| �g �m�, �A  
 
���� �è�W�b�8��1=#.�>�|�g�m�,�A�c�
�G�b1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•$×�^�m�,�A�\�K�Z�G�G
�_&g�M���(8®�b2��õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m
#.0Ž�M�•�G�\�†�I�C�È�u�•��  
 
22.2.4.1�� �•�• !Þ�ö �ž �« �b�b �8�8 �� 1=#.  

���� �•!Þ�ö�ž�«�b�(8®�_�c�
�Q�b�•!Þ�ö�
'5�¼�p�[�b�•!Þ+��Š�>�|�g�ì�Û$×�Y�ó���ö�_6õ�M�•�¹�î�±�@�Ó�u
�}�€�•���
�( 1B �_�>�E�•�(8®�[�c�
!Þ!•�W7H�x�ö�•$×�^!Þ!•3ÿ�Ø�_6õ�M�•�¹�î�±�@�Ó�u�}�€�•���(8®�c
���b�8��1=#. 2.2 �_�‘�:��  
 

� µ � �� � � µ



�8�8 �� 1=#. 22.2  ����     
 
 
 
 
 
 
 
 
 
  

20�¥2x�>�|�g /�r�S�c�¼�} 101.3kPa 2x�_�>�8
�Z�ì�Û$×�_�Y�ó���?>=

No 

Yes 

Yes 

"@2A/�ã�œ"@�c�ž�«�[�6�•��  

�•!Þ�ö�ž�«�\�c�(8®�I�€
�^�8  

Yes 

 

 

 

 

 

 

 

 

 

 

 

 
 

No 

 

No 

�
�( 1A 
+¬!›$Î!F�ö�>�|�g�ì�Û$×

�_�Y�ó���^�ž�«  A 

  
�47d  

�† =�¼�} 101.3kPa �>�|�g 20�¥�_�>�8�Z
'5�¼�\�b�ã�œ�¼�_!Þ!•(
�V>&!ÿ$Î(
�V>'�@�6�•�?>=  

54�¥�è�W�b'5�¼�p�[+¬!›$Î!F�M�•�?>= 1 

Yes 

�† =�¼�} 101.3kPa �>�|�g 20�¥�_�>�8�Z
�ì �Û$×�_�Y�ó���?>=  

No 

�
�( 1A 
+¬!›$Î!F�ö�>�|�g�ì�Û$×

�_�Y�ó���^�ž�«  B 

  
�47d  

�
�( 1A 
+¬!›$Î!F�ö�ž�«   

  
�47d  

�† =�¼�} 101.3kPa �>�|�g 20�¥�_�>�8�Z
�ì�Û$×�_�Y�ó���?>=  

�
�( 1A 
�ì�Û$×�_�Y�ó���^�ž�«  A 

  
�47d  No 

Yes 

1  �� �•!Þ�ö�ž�«�b�ã�œ"@�[�
+¬!›$Î!F�ö�_6õ�M�•�¹�î�±�@�^�C�
 1>#�†2x�<�•>&��5�>'+¬!›$Î!F�ö�B�(�†�µ�t���œ�_�c

+¬!›$Î!F�ö�ž�«�_�(8®�M�•�m�A�[�6�•��  

>&���b�Ì�î�ª�_)F�C>'  

��

��

��

��

� µ � �� � � µ



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  � � � � � � � � � �Yes 
 
 
 
 
 
 
 
 
 
 

20�¥2x�>�|�g /�r�S�c�¼�} 101.3kPa 2x�_�>�8�Z�ì�Û$×�_�Y�ó��
�?>= Yes 

�
�( 1A 
�ì�Û$×�_�Y�ó���^�ž�« B 

  
�47d  

No  

No  

�† =�¼�} 101.3kPa �>�|�g 20�¥�_�>�8�Z�è�W�@0ñ�\�M�•>8  
��a����'5�¼�p�b��'��[ 13%�è�W�b�ã�œ�¼�@�•!Þ�ö�[�6�•�?>=>9  
�r�S�c  
��b����!Þ!•>&!ÿ$Î>'�W7H#ú�_6õ�€�^�C'5�¼�\�b�ã�œ�¼�b!Þ!•(
�V

>&!ÿ$Î(
�V>'�@ 12%�è�V�?>=  

No 

�
�( 2 

�©�å�Î�Ý�^�K   

1™�Ì  

�
�(  1A 

  
�47d  

Yes  

!Þ!•�W7H�@'5�¼�p�b��'��[ 6>#�†2x�<�•�>�|�g /�r�S�c�ö�•
$×�^!Þ!•3ÿ�Ø�@ 10 cm/s �• 6�?>=  

No or 

unknown 

�
�(  1B 

  
�47d  

��

��

��

� µ � �� � � µ



22.2.4.22���� �m�m�, �A  
 
2.2.4.2.1�� �•!Þ�ö�c ISO �b�G�¥�M�•�‰�2�_�K�S�@�W�Z�
0è9‚�r�S�c0£'ì�_�|�~�ô���M�m�A�[�6�•>& ISO 
10156:2017���ž�«�>�|�g�ž�«�ã�œ"@ -�©�Ü�å�²�î�:�����b4E�¥�b�S�u�b%T!F�>�|�g4ß�ì+��Š�b�ô���� �g!·�

�v�K�
�( 1B �_6õ�K�Z�ö�•$×�^!Þ!•3ÿ�Ø�†#Ý�8�•�b�[�6�€�d ISO 817:2014��
í�y>+�ç&à�\�ó
²�
�(��7C�“
�i C: �•!Þ�ö�ž�«�b!Þ!•3ÿ�Ø�_6õ�M�•0è9‚�‰�2>'�†�g!·>'���G�€�}�b�‰�2�†�<#Ý�M�•�S�u�b���(�^�¹�î�±�@
�^�8���œ�_�c�
�d'ö���Ç�@1��u�•8®���b�‰�2�_�|�•0è9‚�†#Ý�8�•�G�\�@�[�A�•��  
 
2.2.4.2.2���� +¬!›$Î!F�ö�c�
 54°C �_�>�8�Z IEC 60079-20-1 ed1.0 (2010-01) ��!ÿ$Î7º�V�¼  – Part 20-1 >8�ž
�«�>�|�g-h�¼�b�(8®�_6õ�M�•�¦�q�b"I�ö – 0è9‚�‰�2�l�g�¹�î�±���r�S�c DIN 51794��%¼��0����b$Î!F ��Ø
�b ������b�8�N�€�?�b�‰�2�_�|�~ ����M�•��  

2.2.4.2.3�� #Õ#Ø�r�S�c�v�…�8�_�>�E�•)�9‚�["@2A�@ 54 ºC �è�W�['5�¼�_�K0•�K�Z�v+¬!›�_$Î!F�K�^�8�G�\
�@�ƒ�?�W�Z�8�•���œ�_�c�
+¬!›$Î!F�ö�ž�«�b�(8®�m8p�†4:#Ý�M�•�²0[�c�^�8��+¬!›$Î!F�ö�@0è9‚�I�€�Z�>
�}�N�K�?�v 1>#�†2x�<�•+¬!›$Î!F�ö�B�(�†�µ�t�•!Þ�ö�ž�«�b�ã�œ"@�c+¬!›$Î!F�ö�ž�«�\�(8®�I�€�•�m�A�[
�6�•��+¬!›$Î!F�ö�ž�«�>�|�g�Q�b�ã�œ"@�b�ö2A�x"@#.$×�47d�ö�_6õ�M�•�S6Û���b�8�•�c�
 1>#�è�W�b+¬!›
$Î!F�ö�B�(�†�µ�t�•!Þ�ö�ž�«�b�ã�œ"@�b�(8®�@�²0[�^���œ�_/œ�ƒ�€�•�m�A�[�6�•���G�b���œ�
�S6Û���b�8
�•�@�(8®�†�>�G�^�:�S�u�_3ã�•$×�^�¹�î�±�†�²0[�\�K�Z�8�•�\�K�S���œ�b�s�
0è9‚�@�è0¦�I�€�•�²0[�@�6
�•��  

 
2.2.4.2.4�� �ì�Û$×�Y�ó���ö�c 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý�b '¨ III 4Š�_0°3U�I�€�Z�8�•�‰�2�_�K�S
�@�W�Z�ô���I�€�•�� ISO 10156:2017 �_�K�S�@�W�S0£'ì�[�ž�«�ã�œ"@�@�•!Þ�ö�\�^�}�^�?�W�S���œ�_�c�

�(8®�b�S�u�b�ì�Û$×�Y�ó���ö�†0b�•0è9‚�†/œ�:�²0[�c�^�8��  
  
  
22.2.5�� �[�[ >8IISO 10156: 220177 �_�_ �‘ �W�S0£'ì �_ �| �• �•�• !Þ�ö �ž �« �ã�ã �œ"@�b �( 8® 
 

¶�' � � � � 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
�G�G�[>8  

Vi% >;�� %&�\�M�•�•!Þ�ö�ž�«�b�µ5�  
Tci >;�� �ã�œ"@�@'5�¼�p�[�c�r�T�•!Þ�ö�\�^�}�^�8'E(ò�p�b�•!Þ�ö�ž�«�q�± ð�Ø  
i >;�� �ã�œ"@�b i $�% �b�ž�«  
n >;�� �ã�œ"@�p�b n $�% �b�ž�«  

Ki >;�� �Y�q�ö�ž�«�P'E(ò�_6õ�M�•'¼�o�€�X  
 
�ž�«�ã�œ"@�_'E(ò�è�¥�b�Y�q�ö�|5��ž�«�@�µ�r�€�•���œ�
�G�b�|5��ž�«�b�/'��c�Q�b�Y�q�ö�ž�«�b'¼�o

�€�X>&Ki >'�†#Ý�8�Z/õ�G�K'E(ò�b'¼�o�/'��\�M�•��  
 
 
�8���ö =  

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 

�ž�«�ã�œ"@ 
�G�b�[�_�>�8�Z�c�
���'�b�ž�«�ã�œ"@�†#Ý�8�•��  
 

2% (H2) + 6% (CH4) + 27% (Ar) + 65% (He) 

��
�7

���9�Q

�L �F�L

�L �!�¦ ��

�¦
�Q

�L �F�L

�L

�7
���9

��

� µ � �� � � µ



0£'ì  
 
1.�� 'E(ò�_�P�M�•�G�€�}�Y�q�ö�ž�«�b�›'¼�o�€�X>& Ki >'�†&�1��M�•>8  

Ki (Ar) = 0.55 
Ki (He) = 0.9 

2.  �Y�q�ö�ž�«�b Ki �Í�†#Ý�8�Z'E(ò�†�Â�Û�å�«�ž�«�\�K�Z'¼�o�b�ã�œ"@�†0£'ì�M�•>8  
2% (H2) + 6% (CH4) + [27%�™0.55 + 65%�™0.9] (N 2) = 2% (H2) + 6% (CH4) + 73.35% (N2) = 81.35% 

3.  �µ5��œ0£�†/õ�G�K�Z 100%�\�M�•>8  

>&100/81.35>'�™ [2% (H2) + 6% (CH4) + 73.35% (N2) ] = 2.46% (H 2) + 7.37% (CH4) + 90.17% (N2)  

4.  �G�€�}�b�•!Þ �ö�ž�«�b Tci �€�X�†&��?�u�•>8  
Tci H 2 = 5.5% 
Tci CH 4 = 8.7% 

 
5.  ���'�†#Ý�8�Z '¼�o�b�ã�œ"@�b�•!Þ�ö�†0£'ì�M�•>8  
 

�� = 2.46/5.5 + 7.37/8.7= 1.29� � � � � � � ��� 11.229  >>1  

 
�K�S�@�W�Z�G�b�ã�œ"@�c'5�¼�p�[�•!Þ�ö�[�6�•��  

 

�7
���9�Q

�L �F�L

�L
�¦

� µ � �� � � µ



'¨ 2.3 'v  
 

�š �” �° �î �Ý�> �| �g �• �} �W�ì �Û��  

 
2.3.0�� �Î  

�� �G�b'v�_�c�
�š�”�°�î�Ý�>�|�g�•�}�W�ì�Û���_6õ�M�•��*O�
�(8®�8���ö =�
�47d�ö�_��0[(ò�
�8��1=#.
�>�|�g�m�,�A�†�µ�t���G�€�}�c8®���b�47d�ö�†&g�M�@�
�š�”�°�î�Ý�>�|�g�•�}�W�ì�Û���c�9�b�47d�ö�¡�Û
�«�[�6�~�
$��^�•(��[�…�ƒ�€�•���47d�ö�c���Z�>�~�Q�b�(8®�c�•!Þ"I�ö�>�|�g!Þ!•!Õ�_�ö�Y�8�Z�8�•�@�

2 '�8®�b���þ�b0Á���}�Š�
��5��>�|�g�S4��_�K�S�@�W�Z$��^�•(��[�v�~�…�ƒ�€�•��"@2A�r�S�c�ã�œ"@�c�

2.3.1 �_�K�S�@�W�Z�š�”�°�î�Ý�\�K�Z�
�6�•�8�c 2.3.2 �_�K�S�@�W�Z�•�}�W�ì�Û���\�K�Z�
�Q�€�R�€�(8®�I
�€�•��  
 
2.3.1�� �š �” �° �î �Ý 
 
2.3.1.1�� �� *O 

�� �š�”�°�î�Ý�
�M�^�ƒ�U�š�”�°�î�Ý��7Ý�þ�\�c �
�})°�ž�«�
�®�ì�ž�«�r�S�c P0Ž�ž�«>&�®"g�
�Ì�î�«�º"g
�r�S�c(Š�Ž�†�µ�t���œ�v�6�•>' �†
Æ-¶�M�•5 �“0��
 �ž�Û�«0��r�S�c�É�Û�«�³�µ�¡0��b
Ì
˜�8�Y+��^���þ�_�


Æ��"@�†�ž�«�p�_�‹4��M�•�[�/�v�K�C�c�®�/�b(•�Ê�\�K�Z�
 �r�S�c�®�/�p�r�S�c�ž�«�p�_�;"g>‚�Ì�î�«�º"g
�v�K�C�c(Š"g�\�K�Z��7Ý�M�•���U/æ*(�†�v�~�Ü�E�S�v�b�†�8�:��  
 
2.3.1.2�� �( 8®�ö  =  

2.3.1.2.1�� �š�”�°�î�Ý�c�
/² 2.3.1 �_�K�S�@�W�Z�è�W�b�²�ó�_�|�~�
�G�b�47d�ö�¡�Û�«�b 3 �X�b�
�(�b�:
�U�b�M�X�_�(8®�I�€�•>8  

>+� � � �!Þ!•"I�ö>9  
>+� � � �!Þ!•!Õ>9�>�|�g  
>+� � � ��•+��[�6�€�d�
0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý 31.4�
 31.5 �>�|�g 31.6 �_�K�S�@�W�Z 

���‹�M�•%T!F2¥7³0è9‚�
�&6â'56ë$Î!F0è9‚�>�|�g�;"g�š�”�°�î�Ý�b�•!Þ�ö0è9‚�b)��Ý��  
 
�� ���b GHS �8���ö =�_�K�S�@�W�S�•!Þ�ö /�,!F�ö�_�(8®�I�€�•�B�(>&2A5�>'�† 1>#2x�µ�t�š�”�°�î�Ý�b�(
8®�c�
�
�( 1 �6�•�8�c 2 �†�è0¦�M�m�A�[�6�•��  
GHS �8���ö =>8  

>+� � � ��•!Þ�ö�ž�«>&'¨ 2.2 'v�g!·>' ; 

>+� � � ��,!F�ö�®�/>&'¨ 2.6 'v�g!·>' ; 

>+� � � ��•!Þ�ö�[�/>&'¨ 2.7 'v�g!·>' ; 

�r�S�c!Þ!•!Õ5��@�a�^�C�\�v 20kJ/g �[�6�•�š�”�°�î�Ý��  
 

/² 2.3.1�� �š �” �° �î �Ý�b �8 �� �ö  =  
�
 �(  �8 �� �ö  =  

1 (1) 85>#�è�V>&2A5�>'�b�•!Þ�ö /�,!F�ö�B�(�†�µ�w�K�
�?�X 30kJ/g �è�V�b!Þ!•!Õ�†�w�M�•�M
�m�Z�b�š�”�°�î�Ý>9  

(2)�� %T!F2¥7³0è9‚�[%T!F2¥7³�@75cm �è�V�b�«�É�Þ�î�†���M�M�m�Z�b�š�”�°�î�Ý>9�r�S�c  
(3)�� �;�b�•!Þ�ö0è9‚�b)��Ý�@�è�W�b�|�:�^�
�;�†���M�M�m�Z�b�š�”�°�î�Ý>8  
   (a)�� !V�b9×�I�@ 20cm �è�V�?�X!V�â)F�ì6ë�@ 2 &Ê�è�V>9�r�S�c  
   (b)�� !V�b9×�I�@ 4cm �è�V�?�X!V�â)F�ì6ë�@ 7 &Ê�è�V��  

  

� µ � �� � � µ



�
 �(  �8 �� �ö  =  
2 (1)�� %T!F2¥7³0è9‚�b)��Ý�@�
�( 1 �b�8���ö =�_�c0ñ�\�O�N�
 �è�W�b�²�ó�† 6�S�M�«�É�Þ�î�†

���M�M�m�Z�b�š�”�°�î�Ý>8  
   (a)�� !Þ!•!Õ�@ 20kJ/g �è�V>9  
   (b)�� !Þ!•!Õ�@ 20kJ/g �• 6�[%T!F2¥7³�@ 15cm �è�V>9�r�S�c  
   (c)�� !Þ!•!Õ�@ 20kJ/g �• 6�[%T!F2¥7³�@ 15cm �• 6�?�X�è�W�b�&6â'56ë$Î!F0è9‚)��Ý>8  
� � � � � � � �>+�� �ì6ë'¼5��@ 300s/m3 �è�W>9�r�S�c  
� � � � � � � �>+�� !ÿ!Þ�&�Ø�@ 300g/m3 �è�W>9�r�S�c  
(2)�� �;"g�š�”�°�î�Ý�•!Þ�ö0è9‚�b)��Ý�@�
�( 1 �b�8���ö =�_�c0ñ�\�O�N�
!V�b9×�I�@ 4cm

�è�V�?�X!V�â)F�ì6ë�@ 2 &Ê�è�V�b�M�m�Z�b�š�”�°�î�Ý��  
3 (1)�� 1>#�è�W>&2A5�>'�b�•!Þ�ö�B�(�†�w�K�
�?�X!Þ!•!Õ�@ 20kJ/g �• 6�b�M�m�Z�b�š�”�°�î

�Ý>9�r�S�c  
(2)�� 1>#2x>&2A5�>'�b�•!Þ�ö�B�(�†�w�M�•�?�r�S�c!Þ!•!Õ�@ 20kJ/g �è�V�[�6�•�@�
%T!F2¥

7³0è9‚�
 �&6â'56ë$Î!F0è9‚�r�S�c�;"g�š�”�°�î�Ý�•!Þ�ö0è9‚�b)��Ý�@�
�( 1 �r�S�c�
�(
2 �b�8���ö =�_0ñ�\�K�^�8�M�m�Z�b�š�”�°�î�Ý��  

 
�@0° 1>8�•!Þ�ö /�,!F�ö�B�(�_�c+¬!›$Î!F�ö"@2A�
+¬�k$Î!Õ�ö"@2A�r�S�c�È�o�Â�ö"@2A�c�µ�r�^�8���^�P�^
�}�d�
�G�€�}�b"@2A�c�š�”�°�î�Ý
Æ��"@�\�K�Z#Ý�8�}�€�•�G�\�c�^�8�S�u�[�6�•��  
 
�@0° 2>8�•'v�[�•!Þ�ö /�,!F�ö�b�(8®�b�m8p�†2Ã�r�^�8�
 1%2x�b�•!Þ�ö /�,!F�ö�B�(�†�µ�t�r�S�c!Þ!•!Õ�@
�a�^�C�\�v 20kJ/g �b�š�”�°�î�Ý�c�
�
�( 1 �_�(8®�M�•�m�A�[�6�•��  
 
�@0° 3>8�š�”�°�î�Ý�@3ã�•$×�_'¨ 2.2 'v>&�•!Þ�ö�ž�«>' �
 2.3.2>&�•�}�W�ì�Û��>' �
'¨ 2.5 'v>&9×�}�ž�«>' �

'¨ 2.6 'v>&�,!F�ö�®�/>'�>�|�g'¨ 2.7 'v>&�•!Þ�ö�[�/>'�b(
$*�[�(8®�I�€�•�G�\�c�^�8���K�?�K�B�(�_�|
�~�
�Û�Ë�Ý0[(ò�v�µ�u�
�š�”�°�î�Ý�@�Ú�b�47d�w���ö�¡�Û�«�b(
$*�_�(8®�I�€�•�G�\�c�6�~�:�•��  
 
 
2.3.1.3�� �4 7d�w�� �ö �_ �� �b �� 4)  

�� /²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S���œ�_�Q
#Ý�•+��^�@�–)./²&g�b�[�†&g�M��  

 

/² 2.3.2�� �š �” �° �î �Ý�b �Û�Ë�Ý0[ (ò 

 �
 �( 1 �
 �( 2 �
 �( 3 
�©�å �Î �Ý !V !V �©�å�Î�Ý�^�K  
�@�– �• 2s1�  �47d 1™�Ì 1™�Ì 
�4 7d�w�� �ö �_ ��  ���u�Z�•!Þ�ö�b9×�8�š�”

�°�î�Ý  
9×�}���þ>8  

!Õ�M�•�\%Ú/ã�b�>�Q�€  

�•!Þ�ö�š�”�°�î�Ý  
9×�}���þ>8  

!Õ�M�•�\%Ú/ã�b�>�Q�€  

9×�}���þ>8  
!Õ�M�•�\%Ú/ã�b�>�Q�€  

 
 

� µ � �� � � µ



2.3.1.4�� �8 �� 1=#.  

2.3.1.4.1�� �è�W�b�8��1=#.�c3ã�•$×�^�m�,�A�\�K�Z�G�G�_&g�M���(8®�b2��õ*…�_�P�K�
�G�b�8��1=#.�†�Q
#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.0Ž�M�•�G�\�†�I�C�È�u�•��  

2.3.1.4.2�� �š�”�°�î�Ý�†�(8®�M�•�_�c�
�Q�b�•!Þ�ö /�,!F�ö�B�(�
�Q�b�ì�Û!Þ!•!Õ�
�>�|�g0ñ�\�M�•���œ�_
�c!F!V6×>&%T!F2¥7³>'0è9‚�>�|�g�&6â'56ë0è9‚>&���U�'�š�”�°�î�Ý�b���œ>'�^�}�g�_�;0è9‚>&�;�š�”�°�î
�Ý�b���œ>'�_6õ�M�•�¹�î�±�@�Ó�u�}�€�•���(8®�c 2.3.1(a)�?�} 2.3.1(c)�b�8��1=#.�_�‘�:�m�A�[�6�•��  

�8 �� 1=#. 2.3.1��a���� �š �” �° �î �Ý 

 

 

���U�'�š�”�°�î�Ý�b���œ�c�8��1=#. 2.3.1��b���_4
�t>9  
�;�š�”�°�î�Ý�b���œ�c�8��1=#. 2.3.1��c���_4
�t>9  
 
 
 

�•!Þ�ö /�,!F�ö�B�(�b�µ�w"á>&2A5�>'�@ 1%�è�W 
�?�X  

!Þ!•!Õ�@ 20kJ/g �• 6�?>=  

�•!Þ�ö /�,!F�ö�B�(�b�µ�w"á>&2A5�>'�@ 85%�è�V  
�?�X  

!Þ!•!Õ�@ 30kJ/g �è�V�?>=  

� � � � � � � � � � � � � � � ��š�”�°�î�Ý  

�� �
�(  1��

 
�47d 

    Yes 

 

No 

Yes

No

�� �
�(  3��
�©�å�Î�Ý�^�K  

1™�Ì 

��

� µ � �� � � µ



 

�8 �� 1=#. 2.3.1��b���� �� �U�' �š �” �° �î �Ý 

 

 

No 

!Þ!•!Õ5��@ 20kJ/g �• 6�[�6�•�?>=  

!F!V6×>&%T!F2¥7³>'0è9‚�[ 75cm �è�V�b2¥7³�[
%T!F�M�•�?>= 

��  �U �'  �š �”  �° �î  �Ý 

�� �
�( 1��

 
�4 7d 

Yes

 

  �
�(  2 

 
1™�Ì 

!F!V6×>&%T!F2¥7³>'0è9‚�[�
 15cm �è�V�b2¥7³�[
%T!F�M�•�?>= 

�&6â'56ë%T!F0è9‚�[�è�W�b)��Ý�\�^�•�?>=>8  
���D�����ì6ë�n'ì 300 &Ê/m3 �è�W>9�r�S�c  
���E����!ÿ$Î7H#ú>&!Þ!•7H#ú>'300g/m3 �è�W��  

� � � �Yes 

� � � �Yes 

  �
�(  2 

 
1™�Ì 

No 

No 

Yes

�� �
�(  2 

 
1™�Ì 

No

�� �
�(�� 3��
�©�å�Î�Ý�^�K  

1™�Ì

��

��

��

��

� µ � �� � � µ



 

�8 �� 1=#. 2.3.1(c)�� �; �š �” �° �î �Ý 

� � � � � � � � � � � � � � � � � � � �     No 

 

2.3.2�� �• �} �W�ì �Û��  

2.3.2.1�� �� *O 

�•�}�W�ì�Û�� �\�c�
�š�”�°�î�Ý��7Ý�þ�[�c�^�C�
�?�X9×�}�ž�«�\�c�(8®�I�€�^�8�
�}�Š���þ�p�[ 20�¥�_
�>�8�Z 200kPa �è�V>&�¤�î�ª�}>'�b�}�Š�[�ž�«�_�|�~�•�}�I�€�S�®�/�r�S�c�[�/>&�[�<�d�Ì�î�«�º�r�S�c
(Š�/>'�†�8�:��  

�@0°>8�•�}�W�ì�Û���c�M+á�_2A5��[ 50>#�è�V�b�®�/�r�S�c�[�/�†�µ�t�@�
 50>#�è�V�b�ž�«�†�µ�t�ã�œ"@�c
�M+á�_9×�}�ž�«�\*ƒ�<�}�€�•��  
 
2.3.2.2�� �( 8®�ö  =  

2.3.2.2.1�� �•�}�W�ì�Û���c�
�•!Þ�ö /�,!F�ö�B�(�b5��>�|�g�Q�€�}�b!Þ!•!Õ�_�|�W�Z�
/² 2.3.2 �_�K�S�@�W
�Z�
�G�b�¡�Û�«�b 3 �X�b�
�(�b�:�U�b�M�X�_�(8®�I�€�•>& 2.3.2.4.1 �g!·>'��  

2.3.2.2.2�� �•!Þ�ö /�,!F�ö�B�(�\�c�è�W�b GHS �b�8���ö =�_�K�S�@�W�Z�•!Þ�ö /�,!F�ö�\�(8®�I�€�S�B�(
�b�G�\�[�6�•�
�M�^�ƒ�U>8  

�?�� �•!Þ�ö�ž�«>&'¨ 2.2 'v�g!·>'>9  

�?�� �,!F�ö�®�/>&'¨ 2.6 'v�g!·>'>9  

�?�� �•!Þ�ö�[�/>&'¨ 2.7 'v�g!·>'��  

�;0è9‚�[�
�è�W�b)��Ý�\�^�•�?>=>8  
��a���� !F!V�b9×�I 20cm �è�V�>�|�g!F!V�â)F�ì6ë 2 &Ê�è�V>9 

�r�S�c  
��b���� !F!V�b9×�I 4cm �è�V�>�|�g!F!V�â)F�ì6ë 7 &Ê�è�V��  

  �;�š�”�°�î�Ý  

�������
�( 1��

 
�47d Yes 

�
�( 2

 
1™�Ì 

�;0è9‚�[!F!V�b9×�I�@ 4cm �è�V�>�|�g!F!V�â)F�ì6ë�@ ��
2 &Ê�è�V�[�6�•�?>=  

No 

Yes 

�
�( 3
�©�å�Î�Ý�^�K  

1™�Ì 

��

��

� µ � �� � � µ



/² 2.3.3�� �• �} �W�ì �Û�� �b �8 �� �ö  =  
 

�
 �(  �8 �� �ö  =  
1 �è�W�b�|�:�^�M�m�Z�b�•�}�W�ì�Û��>8  

(a) 85%�è�V>&2A5�>'�b�•!Þ�ö /�,!F�ö�B�(�†�µ�s>9�?�X  
(b) !Þ!•!Õ�@ 20kJ/g �è�V��  

2 �è�W�b�|�:�^�M�m�Z�b�•�}�W�ì�Û��>8  
(a) 1%2x>&2A5�>'�b�•!Þ�ö /�,!F�ö�B�(�†�µ�s>9�?�X  
(b) !Þ!•!Õ�@ 20kJ/g �• 6>9  

�r�S�c>8  
(a) 85%�• 6>&2A5�>'�b�•!Þ�ö /�,!F�ö�B�(�†�µ�s>9�?�X  
(b) !Þ!•!Õ�@ 20kJ/g �è�V��  

3 �è�W�b�|�:�^�M�m�Z�b�•�}�W�ì�Û��>8  
(a) 1%�è�W>&2A5�>'�b�•!Þ�ö /�,!F�ö�B�(�†�µ�s>9�?�X  
(b) !Þ!•!Õ�@ 20kJ/g �• 6��  

 
�@0° 1>8�•�}�W�ì�Û���b�•!Þ�ö /�,!F�ö�B�(�_�c�
+¬!›$Î!F�ö�
+¬�k$Î!Õ�ö�r�S�c�È�o�Â�ö�b"@2A�x�ã�œ"@
�c�µ�r�€�^�8���Q�€�}�b�B�(�c�47d"@3z3æ�_6õ�M�•�\4��È�Ì�Ô�¹�Ý0d�N�_�|�~�•�}�W�ì�Û���\�K�Z1��u�}
�€�Z�8�^�8�?�}�[�6�•��  
 
�@0° 2>8�•�}�W�ì�Û���@3ã�•$×�_ 2.3.1>&�š�”�°�î�Ý>' �
'̈ 2.2 'v>&�•!Þ�ö�ž�«>' �
'̈ 2.5 'v>&9×�}�ž�«>'�
'̈
2.6 'v>&�,!F�ö�®�/>'�>�|�g'¨ 2.7 'v>&�•!Þ�ö�[�/>'�b(
$*�[�(8®�I�€�•�G�\�c�^�8���K�?�K�B�(�_�|�~�

�Û�Ë�Ý0[(ò�v�µ�u�
�•�}�W�ì�Û���@�Ú�b�47d�w���ö�¡�Û�«�b(
$*�_�(8®�I�€�•�G�\�c�6�~�:�•��  
 
2.3.2.3�� �4 7d�w�� �ö �_ �� �b �� 4)  

�� /²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S���œ�_�Q
#Ý�•+��^�@�–)./²&g�b�[�†&g�M��  
 

/² 2.3.4�� �• �} �W�ì �Û�� �b �Û�Ë�Ý0[ (ò 
 �
 �( 1 �
 �( 2 �
 �( 3 

�©�å �Î �Ý !V 
�ž�«�Î�å�Ë  

!V 
�ž�«�Î�å�Ë  

�ž�«�Î�å�Ë  

�@�– �• 2s1�  �47d 1™�Ì 1™�Ì 
�4 7d�w�� �ö �_ ��  ���u�Z�•!Þ�ö�b9×�8  

�•�}�W�ì�Û��>8  
!Õ�M�•�\!ÿ$Î�b�>�Q�€  

�•!Þ�ö�b�•�}�W�ì�Û��>8  
!Õ�M�•�\!ÿ$Î�b�>�Q�€  

�•�}�W�ì�Û��>8  
!Õ�M�•�\!ÿ$Î�b�>�Q�€  

 
2.3.2.4�� �8 �� 1=#.  

�� �8��1=#. 2.3.2 �†3ã�•$×�^�m�,�A�\�K�Z&g�M���(8®2��õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q
#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.0Ž�M�•�G�\�†�I�C�È�u�•��  

2.3.2.4.1�� �8��1=#.  

�� �•�}�W�ì�Û���\�K�Z�ã�œ"@�†�(8®�M�•�S�u�_�c�
�Q�b�}�Š�
�•!Þ�ö /�,!F�ö�B�(�>�|�g�Q�b!Þ!•!Õ�_6õ
�M�•�¹�î�±�@�²0[�[�6�•���(8®�c�8��1=#. 2.3.2 �_�K�S�@�W�Z/œ�ƒ�€�•�m�A�[�6�•��  

� µ � �� � � µ



 

�8 �� 1=#. 2.3.2��  
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                          No 
 
 
 
 
 
2.3.3�� !Þ!• !Õ�_ 6õ�M�• �m�, �A 

2.3.3.1�� �ã�œ"@�_�>�8�Z�c�
0����b!Þ!•!Õ�c�è�W�b�|�:�_�Q�€�R�€�b�B�(�_�P�K�Z5��s�Ü�E�K�S!Þ!•!Õ�b
�œ0£�[�6�•>8  

�ã�œ"@�c�®�/�>�|�g /�r�S�c�[�/�†�µ�s�
 ���þ
Æ�}
�Š�@20�¥�[ 200kPa �†2x�<�Z�8�•�?>=  

�š�”�°�î�Ý��7Ý�þ�[�c�^�89×�}���þ
Æ�[�
 �®�/�r
�S�c�[�/>&�Ì�î�«�º�x(Š�/>'�>�|�g�ž�«�†�µ�t�ã
�œ"@�[�
9×�}�ž�«�\�(8®�I�€�Z�8�^�8�v�b  

�
�(  3 

 
 

1™�Ì  

�ã�œ"@�c1>#�è�W>&2A5�>'�b�•!Þ�ö /�,!F�ö�B�(�†
�µ�s�
�?�X!Þ!•!Õ�@ 20kJ/g �• 6�?>=  

�ã�œ"@�c 85>#�è�V>&2A5�>'�b�•!Þ�ö /�,!F�ö�B�(
�†�µ�s�
�?�X!Þ!•!Õ�@ 20kJ/g �è�V�?>=  

�
�(  1 

� � � �  
 

�47d 

 

Yes 

�•�}�W�ì�Û���\�c�(8®�I
�€�^�8 1 �� No 

No 

�� Yes 

�� Yes 

�
�(  2 

� � � �  
 

1™�Ì 

��

��

��

��

��

�8 �� 1=#. ��

�� !Þ!• !Õ�_ 6õ�M�• �m�, �A

� � � � � � � � � � � � � � � � � ��' H c (0��� )  = �¦
n

i

 [ w(i)% x �' H c(i)] 

�G�G�[>8  
�¦�+�F>&0���>'  = 0����b!Þ!•!Õ>& kJ/g>'>9 
�¦�+ c(i)  = ��  0����†�S�B �M�•�B�( i �b!Þ!•!Õ>& kJ/g>'>9 
w(i)%  = ��  0����†�S�B �M�•�B�( i �b2A5�$Ò�("á>9  
n  =� � � �0����b�B�(�X��  

��  
!Þ!•!Õ�c�
�¢�Û�Ò�\�S�~�b�Ÿ�ß�ª�×�î�Ý>& kJ/g>'�[�Z�<�}�€�
�e"©���Ì�Í�
0£'ì�Í�r�S�c0è9‚>& ASTM D 

240 �>�|�g NFPA 30B >'�_�|�• ����Í�[�v�|�8��0è9‚$×�_ ����I�€�S!Þ!•!Õ�c�
!Þ!•� "á�@��3û 100>#�•
 6>&
¾�º$×�^!Þ!•� "á�c 95>#�[�6�•>'�^�b�[�
�P�Â�M�•#.1=$×�^!Þ!•!Õ�\�c3û�–$��^�•�G�\�_�@�–�@�²0[
�[�6�•��  
 
1� � � ��²0[�_�Â�L�Z�Ú�b"@#.�ì�Û$×�47d�ö�_6õ�M�•�(8®�†*ƒ�Ö�M�•��  

� µ � �� � � µ



 



'¨'¨ 22.4 'v'v  

4ß4ß�ì �ö �ž�ž �«  

 
22.4.1���� ���� *O  

���� 4ß�ì�ö�ž�« �\�c�
�M+á$×�_�c4ß(ò�†�j)%�M�•�G�\�_�|�~�
'5�¼�è�V�_�Ú�b"@2A�b!Þ!•�†�,�A2s�G�M�
�r
�S�c!Þ!•�†�“�E�•�ž�«�†�8�:��  
 
�@�@0°>8��'5�¼�è�V�_�Ú�b"@2A�b!Þ!•�†�,�A2s�G�M�ž�«���\�c�
 ISO 10156:2017 �_�|�~���u�}�€�•�‰�2�_�|
�W�Z ����I�€�S 23.5>#�è�V�b4ß�ì+��Š�†�â�X(ç(‹�ž�«�6�•�8�c�ã�œ�ž�«�†�8�:��  
 
22.4.2���� �(�( 8®�ö  =   

���� 4ß�ì�ö�ž�«�c�
��/²�_�K�S�@�W�Z�G�b�¡�Û�«�_�>�E�•�"�M�b�
�(�_�(8®�I�€�•��  
 

/²/² 22.4.1���� 4ß4ß�ì �ö �ž�ž �« �b �8 �� �ö  =   
 

�
�
 �(   �8�8 �� �ö  =   
11  �M+á$×�_�c4ß(ò�†�j)%�M�•�G�\�_�|�~�
'5�¼�è�V�_�Ú�b"@2A�b

!Þ!•�†�,�A2s�G�M�
�r�S�c!Þ!•�†�“�E�•�ž�«  
 
22.4.3���� �4�4 7d�w�w�� �ö�ö �_ �� �b �� 4)   

���� /²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S���œ�_�Q
#Ý�•+��^�@�–)./²&g�b�[�†&g�M��  
 

/²/² 22.4.2���� 4ß4ß�ì �ö �ž�ž �« �b �Û�Ë�Ý0[ (ò  
 

 �
�
 �( 11  
�©�©�å �Î �Ý  
Ç�V�b!V  
�@�@�– �• 2s1�   �47d 
�4�4 7d�w�� �ö �_ ��   $Î!F�r�S�c!F!O�“6×�b�>�Q�€>94ß�ì�ö"@2A  

 
 
22.4.4���� �8�8 �� 1=#. �> �| �g �m�m�, �A  

���� �è�W�b�8��1=#.�>�|�g�m�,�A�c�
�G�b1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•$×�^�m�,�A�\�K�Z�G�G
�_&g�M���(8®2��õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.
0Ž�M�•�G�\�†�I�C�È�u�•��  

22.4.4.1���� �8�8 �� 1=#.   

���� 4ß�ì�ö�ž�«�b�(8®�_�c�
 ISO 10156:2017���ž�«�>�|�g�ž�«�ã�œ"@ -�©�Ü�å�²�î�:�����b4E�¥�b�S�u�b%T
!F�>�|�g4ß�ì+��Š�b�ô�����_0°3U�I�€�S0è9‚�r�S�c0£'ì�‰�2�†���‹�M�•�m�A�[�6�•��  
 

� µ � �� � � µ



 

�8 �� 1=#. 2.4�� 4ß�ì �ö �ž �«  

 

                No 

2.4.4.2�� �m�, �A 
 
ISO-10156:2017 �_�‘�W�S0£'ì�_�|�•4ß�ì�ö�ž�«�ã�œ"@�(8®�b�[  
 
ISO-10156 �_0°3U�I�€�Z�8�•�(8®�‰�2�[�c�
�ž�«�ã�œ"@�b4ß�ì�Š�@ 0.235>&23.5%>'�†2x�<�•���œ�_�ž

�«�ã�œ"@�c'5�¼�|�~�v�|�~4ß�ì�Š�@9×�8�\�s�^�I�€�•�m�A�[�6�•�
�\�8�:�8���ö =�†�G#Ý�K�Z�8�•��  
 
4ß�ì�Š>&oxidizing power: OP >'�c�è�W�b�|�:�_0£'ì�I�€�•>8 ��   

 
�G�G�[�
  

Xi >;�� �ã�œ"@�p i $�% �b4ß�ì�ö�ž�«�b�Ô�Ý�("á  
Ci >;�� �ã�œ"@�p i $�% �b4ß�ì�ö�ž�«4ß(ò'¼5��€�X  
Kk >;�� 'E(ò�\�š3Q�K�S8��q�ö�ž�« k �b�\5��€�X  
Bk >;�� �ã�œ"@�p k $�% �b8��q�ö�ž�«�b�Ô�Ý�("á  
n >;�� �ã�œ"@�p�b4ß�ì�ö�ž�«�b)r�X  
p >; �ã�œ"@�p�b8��q�ö�ž�«�b)r�X

 
�ã�œ"@�[>8 9% (O2) + 16% (N2O) + 75% (He) 
 
0£'ì �m8p 

�«�¸�µ�É 1>8 
                            

�\0ñ�ã�œ"@�p�b4ß�ì�ö�ž�«�b4ß(ò�\5�>& Ci>'�€�X�>�|�g8��•!Þ�ö�
8�4ß�ì�ö�ž�«�b'E(ò�\5��€�X>& Kk>'�†
&�1��M�•��  
 

Ci (N 2O) = 0.6 ���³4ß�ì'E(ò��  
Ci (O2) = 1>&4ß(ò>' 
Kk(He) = 0.9>&�Ê�Ü�˜�Ò>'  

�\0ñ�ž�«�c'5�¼�è�V�_�Ú�b"@2A�b!Þ!•�_
�$�Z�M�•�?>=  

�ž�«"g"@2A�r�S�c�ž�«�ã�œ"@  

 

 Yes 

�
�(�_0ñ�\�K�^�8  

�������
�( ����

 
�47d 
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���N
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�L�L

�%�.�[
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�2�3 ��

� µ � �� � � µ



�«�¸�µ�É 2>8 
 
�ž�«�ã�œ"@�b4ß�ì�Š�†0£'ì�M�•  
 
 
 
 
 
 
 
 

�K�S�@�W�Z�ã�œ"@�c4ß�ì�ö�ž�«�\�c�s�^�I�€�^�8��  
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� µ � �� � � µ



 



'¨'¨ 22.5 'v'v   

9×9×�} �ž �«  

 
22.5.1���� ���� *O  

���� 9×�}�ž�« �\�c�
 20�¥�
 200kPa>&�¤�î�ª�}>'�è�V�b�}�Š�b�W�[���þ�_
˜�8�I�€�Z�8�•�ž�«�r�S�c�®�ì�r
�S�c�Ý
í�®�ì�I�€�Z�8�•�ž�«�†�8�:��  

9×�}�ž�«�_�c�
�})°�ž�«�
�®�ì�ž�«�
 P0Ž�ž�«�>�|�g�Ý
í�®�ì�ž�«�@�µ�r�€�•��  
 
22.5.2���� �(�( 8®�ö  =   

2.5.2.1�� 9×�}�ž�«�c�

˜�8�I�€�S�ì�b"@#.$×"g�Â�_�|�W�Z�
��/²�b 4 �X�b�¢�Ý�î�É�b�8�N�€�?�_�(8®�I�€
�•��  
 

/²/² 22.5.1���� 9×9×�} �ž �« �b �8 �� �ö  =   
 

�¢�¢ �Ý�î �É  �8�8 �� �ö  =   
�}�} )° �ž �«   
 

�•�}�K�Z���þ�_
˜�8�K�S�ì�_�
>+ 50�¥�[�ö
²�_�ž�«"g�[�6�•�ž�«>9+«#ú
 ��Ø>+ 50�¥�è�W�b�M�m�Z�b�ž�«�†�µ�t��  

�®�®�ì �ž �«   
  
  
  
  
  

�•�}�K�Z���þ�_
˜�8�K�S�ì�_>+ 50�¥�†2x�<�• ��Ø�_�>�8�Z4Š�($×�_�®
�/�[�6�•�ž�«�����b 2 �X�_�(�E�}�€�•>8  
��a���� 9×�}�®�ì�ž�«>8+«#ú ��Ø�@>+ 50�¥�\ +65�¥�b6ë�_�6�•�ž�«>9  
�>�|�g  
��b���� �*�}�®�ì�ž�«>8+«#ú ��Ø�@ +65�¥�†2x�<�•�ž�«��  

�Ý�Ý
í �®�ì �ž �«   
  

���þ�_
˜�8�K�S�ž�«�@�* ��b�S�u�_4Š�($×�_�®�/�[�6�•�ž�«��  
 

 P P0Ž�ž �«   
  

�•�}�K�Z���þ�_
˜�8�K�S�ž�«�@�®%& P�y�_ P0Ž�K�Z�8�•�ž�«��  
 

 
+«#ú ��Ø�\�c�
�Q�b ��Ø�†2x�<�•�\�})°�b&ì�Ø�_6õ�€�^�C(ç(‹�ž�«�@�®�ì�I�€�^�8 ��Ø�†�8�:��  

 
�@�@0°>8�š�”�°�î�Ý�>�|�g�•�}�W�ì�Û���c9×�}�ž�«�\�K�Z�(8®�M�•�m�A�[�c�^�8��'¨ 2.3 'v�g!·��  
 
22.5.3���� �4�4 7d�w�w�� �ö�ö �_ �� �b �� 4)  

���� /²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S���œ�_�Q
#Ý�•+��^�@�–)./²&g�b�[�†&g�M��  
 

/²/² 22.5.2���� 9×9×�} �ž �« �b �Û�Ë�Ý0[ (ò 
 �}�} )° �ž�ž �«   �®�®�ì �ž �«   �Ý�Ý
í �®�ì �ž �«    P P0Ž�ž �«   

�©�©�å �Î �Ý  �ž�«�Î�å�Ë  �ž�«�Î�å�Ë  �ž�«�Î�å�Ë  �ž�«�Î�å�Ë  
�@�@�– �• 2s1�   1™�Ì 1™�Ì 1™�Ì 1™�Ì 
�4�4 7d�w�� �ö   

�_�_ ��   
9×�}�ž�«>9!Õ�M
�•�\!ÿ$Î�M�•��

�>�Q�€  

9×�}�ž�«>9!Õ�M
�•�\!ÿ$Î�M�•��

�>�Q�€  

�Ý
í�®�ì�ž�«>9
þ

/�r�S�c
/���b��

�>�Q�€  

9×�}�ž�«>9!Õ�M�•
�\!ÿ$Î�M�•�>�Q

�€  
 

� µ � �� � � µ



2.5.4�� �8 �� 1=#. �> �| �g �m�, �A 

�è�W�b�8��1=#.�>�|�g�m�,�A�c�
�G�b1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•$×�^�m�,�A�\�K�Z�G�G
�_&g�M���(8®�b2��õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m
#.0Ž�M�•�G�\�†�I�C�È�u�•��  

2.5.4.1�� �8 �� 1=#.  

�(8®�c�8��1=#. 2.5 �_�K�S�@�W�Z/œ�:�¦�@�[�A�•��  

�8 �� 1=#. 2.5�� 9×�} �ž �«  
 

 
9×�}�ž�«�\�c�(8®�I�€�^�8  

���������� P0Ž�ž�«��

 
1™�Ì 

Yes

No 

Yes 

No 

     �� +«#ú ��Ø�c +65�¥�|�~9×�8�?>=  

Yes 

  �\0ñ�ž�«�c>+ 50�¥�|�~9×�8 ��Ø�[4Š�($×�_�®�/�?>=  

No 

       �\0ñ�ž�«�c>+ 50�¥�[�ö
²�_�ž�«"g�[�6�•�?>=  

 
 
 
No 

�����������Ý
í�®�ì�ž�«��

 
1™�Ì  

Yes 

>&�*�}>'��
�®�ì�ž�«��

 
1™�ÌYes 

>&9×�}>'��
�®�ì�ž�«��

 
1™�Ì 

�����������})°�ž�«��

 
1™�Ì  

Yes 

 +«#ú ��Ø�c>+ 50�¥�\ +65�¥�b6ë�[�6�•�?>=  

    � � � ��\0ñ�ž�«�c�®�/ P�y�_ P0Ž�K�Z�8�•�?>=  

�\0ñ�ž�«�c 20�¥�_�>�E�•�}�Š�@ 200kPa>&�¤�î�ª�}>'�è
�V�[���þ�_
°�W�Z�8�•�?�
�r�S�c�\0ñ�ž�«�c�®�ì�6�•�8
�c�®�ì
í�7�I�€�Z�8�•�?>=  

             "@2A�r�S�c�ã�œ"@�c�ž�«�[�6�•  

Yes 

    �\0ñ�ž�«�c�* ��b�S�u4Š�($×�_�®�ì�K�Z�8�•�?  

No 

��

��

��

��

��

� µ � �� � � µ



2.5.4.2 �m�, �A

�G�b�ž�«�b�¢�Ý�î�É�_�c���b�¤%±�_���@�²0[�[�6�•>8

(a) 50�¥�_�>�E�•-h�¼�}>9

(b) 20�¥�>�|�g�† =�¼�}�_�>�E�•"@#.$×�ö"g>9

(c) +«#ú ��Ø��

�ž�«�b�(8®�_�c�
�V0°�b�¹�î�±�@�²0[�[�6�•���¹�î�±�c�e"©�
0£'ì�r�S�c0è9‚ ����[�“�}�€�•���o�\�‡
�]�b(ç(‹�ž�«�c �47d"@3z3æ�_6õ�M�•�\4��È�Ì�í�Ô�¹�Ý0d�N �[�M�[�_�(8®�I�€�Z�8�•���o�\�‡�]�b>/�G7H�~
�b�ã�œ"@�c8��–�_0
7§�^3ã�•0£'ì�@�²0[�\�^�•��

� µ � �� � � µ



 



'¨'¨ 22.6 'v'v   

�,�, !F �ö �®�/  

  

22.6.1���� ���� *O  

���� �,!F�ö�®�/ �\�c�
�,!F!l�@ 93�¥�è�W�b�®�/�†�8�:��  

22.6.2���� �(�( 8®�ö  =   

���� �,!F�ö�®�/�c�
��/²�_�K�S�@�W�Z�G�b�¡�Û�«�_�>�E�• 4 �X�b�
�(�b�8�N�€�?�_�(8®�I�€�•>8  

  
/²/² 22.6.1���� �,�, !F �ö �®�/ �b �8 �� �ö  =   

 

�
�
 �(   �8�8 �� �ö  =   

11 �,!F!l < 23�¥�>�|�g�6$�!l�Ì 35�¥  

22  �,!F!l < 23�¥�>�|�g�6$�!l >35�¥  

33  �,!F!l�Í 23�¥�>�|�g�Ì 60�¥  

44  �,!F!l > 60�¥�>�|�g�Ì 93�¥  

 
�@�@0° 11>8>8�,!F!l�@ 55�¥�?�} 75�¥�b(
�V
Æ�_�6�•3M��8®�
�¹�•�î�®�Ý���>�|�g3M�•!Õ���c�
0d�D% $×�_�|
�W�Z�c>/�X�b"I�f�¢�Ý�î�É�\�I�€�•�G�\�@�6�•��  
 
�@�@0° 22>8>8�,!F!l�@ 35�¥�†2x�< 60�¥�†2x�<�^�8�®�/�c�
0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý'¨�ê4Š�
 32 (�
�b!Þ!•�â)F0è9‚ L.2 �_�>�8�Z�°�b)��Ý�@�“�}�€�Z�8�•���œ�c�
0d�D% $×>&3z3æ�^�]>'�_�|�W�Z�c�,!F�ö�®
�/�\�I�€�^�8�G�\�@�6�•��  
 
�@�@0° 33>8>8�Ì�–�å�º�
�š�¼�Ó�Ý�
�Û�µ�•�î�
�á�½�«�
�K%T�c�
�X�x���K�c'¼�b(“�ö�b�,!F�ö�®�/�c�
0d�D% 
$×>&3z3æ�^�]>'�_�|�W�Z�c>/�X�b"I�f�¢�Ý�î�É�\�I�€�•�G�\�@�6�•���G�b�(8®�r�S�c�G�€�}�b�®�/�†8��,
!F�ö�\�M�•�G�\�c�
6õ4��20d�r�S�c�d'ö���Ç�_�|�~�ô���M�•�G�\�@�[�A�•��  
 
�@�@0° 44>8>8�š�”�°�î�Ý�c�,!F�ö�®�/�\�(8®�M�m�A�[�c�^�8�
'¨ 2.3 'v�g!·��  
 
22.6.3���� �4�4 7d�w�w�� �ö�ö �_ �� �b �� 4)   

���� /²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S���œ�_�Q
#Ý�•+��^�@�–)./²&g�b�[�†&g�M��  
 
 

/²/² 22.6.2���� �,�, !F �ö �®�/ �b �Û�Ë�Ý0[ (ò  
  

  �
�
 �( 11  �
�
 �( 22  �
�
 �( 33  �
�
 �( 44  
�©�©�å �Î �Ý  !V  !V  !V  �©�å�Î�Ý�^�K  

�@�@�– �• 2s1�   �47d  �47d  1™�Ì  1™�Ì  
�4�4 7d�w�� �ö �_ ��   ���u�Z�,!F�ö�b

9×�8�®�/�>�|�g
-h�¼  

�,!F�ö�b9×�8��
�®�/�>�|�g-h�¼   

�,!F�ö�®�/ � � � �
�>�|�g-h�¼   

�•!Þ�ö�®�/   

  

� µ � �� � � µ



 

2.6.4�� �8 �� 1=#. �> �| �g �m�, �A 

�è�W�b�8��1=#.�>�|�g�m�,�A�c�
 1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
 3ã�•�^�m�,�A�\�K�Z�G�G�_&g�M��
�(8®�b2��õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.0Ž�M�•
�G�\�†�I�C�È�u�•��  

2.6.4.1�� �8 �� 1=#.  

�,!F!l�>�|�g�6$�!l�@�¤%±�b���œ�c�
�Q�b"@2A�r�S�c�ã�œ"@�b�(8®�>�|�g1*�ô�I�€�S6õ4�/²&g�_���c��
�b�Þ�(�?�€�W�?�}�“�}�€�•��  

�8 �� 1=#. 2.6�� �, !F �ö �®�/  
 

 

                        No 

��������������������������������  

1� � � ��,!F!l�@ 55�¥�?�} 75�¥�b(
�V
Æ�_�6�•3M��8®�
�¹�•�î�®�Ý���>�|�g3M�•!Õ���c�
0d�D% $×�_�|�W�Z�c>/�X�b"I�f�¢�Ý

�î�É�\0b�^�I�€�•���^�P�^�}�d�
�G�€�}�b!c�ì�È(ò8®�b�ã�œ"@�c�G�b(
�V�[�,!F!l�@�š�ƒ�•�S�u�[�6�•���K�S�@�W�Z�
�G�€

�}�b0����b�
�( 3 �r�S�c�
�( 4 �l�b�(8®�c�
6õ4��20d�r�S�c�d'ö���Ç�@�8�•�M�•�G�\�@�[�A�•��  
2� � � ��,!F!l�@ 35�¥�|�~9×�C 60�¥�†2x�<�^�8�®�/�c�
0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý'¨�ê4Š�
 32 (��b!Þ!•�â)F�ö0è9‚

L.2 �_�>�8�Z�°�b)��Ý�@�“�}�€�Z�8�•���œ�_�c�
0d�D% $×>&3z3æ�^�]>'�_�|�W�Z�c�,!F�ö�®�/�\�I�€�^�8�G�\�@�6�•��  

�� �
�( 3

�� ��
�� 1™�Ì��

������ �
�(>2 ��
�©�å�Î�Ý  �^�K  

1™�Ì Yes1,2 

Yes 

No 

              �6$�!l�c 35�¥�|�~9×�8�?>=

�
�(�_0ñ�\�K�^�8  

                 �,!F!l�c 23�¥�è�V�?>=  

              �,!F!l�c 60�¥�|�~9×�8�?>=  

              �,!F!l�c 93�¥�è�W�?>=  

              "@2A/�ã�œ"@�c�®�/�[�6�•  

Yes1,2 

No 

�
�( 2

��     
�47d 

Yes 

�
�( 1

��     
�47d 

No 

��

��

��

� µ � �� � � µ



22.6.4.2���� �m�m�, �A  

2.6.4.2.1�� �,!F�ö�®�/�†�(8®�M�•�_�c�
�Q�b�,!F!l�>�|�g�6$�!l�_6õ�M�•�¹�î�±�@�²0[�[�6�•���¹�î�±�c
0è9‚)��Ý>‚�e"©���Ì�Í�r�S�c0£'ì�_�|�~�ô���[�A�•��  

2.6.4.2.2�� �ã�œ"@3 �†�S�B�K�Z�8�•�¤%±�b�,!F�ö�®�/�b ð�Ø�@�ƒ�?�W�Z�8�•���œ�
�Q�b�ã�œ"@�@�S�\�<�d
9×�(�Ê�x�ç�•�c�^�]�b8��y$Î�ö�B�(�†�µ�‡�[�8�S�\�K�Z�v�
�v�K�W0° 2.6.4.2.3 �_&g�M�‰�2�[�\0ñ�ã�œ"@�b
�,!F!l0£'ì�Í�@�
6õ4��M�•�(8®�ö =�|�~ 5�¥�è�V 4 9×�8���œ�_�c�
���b�›8o�† 6�S�M�G�\�†�²�ó�_�Q�b�,
!F!l�†��9‚�[ ����M�•�²0[�c�^�8>8  
 

(a)�� �ã�œ"@�†�S�B�M�•�B�(�@�G&��_�ƒ�?�W�Z�8�•>&�Q�b�¦�q�b)��B(
�V�@"I���I�€�Z�8�•�^�}�d�
�,
!F!l0£'ì�Í�@�q�v�*�C�^�•)��B�†4E�¥�K�Z0Û�o�M�m�A�[�6�•>' >9 

(b)�� �ã�œ"@�b!ÿ$Î�W7H#ú�b0£'ì�‰�2�\�›�B�(�b!ÿ$Î�W7H#ú�@�ƒ�?�W�Z�8�• >&�G�:�K�S�¹�î�±�†0è9‚�²
�ó�è�¥�b�9�b ��Ø�_�n'ì�M�•���œ�_�c�
0ñ�\�M�•/õ�G�†/œ�ƒ�^�E�€�d�^�}�^�8>' >9 

(c)�� �ã�œ"@�p�_�Ñ�~�M�•"g�Â�[�b�›�B�(�b8ì�ô-h�¼�}�>�|�g�q5��€�X�b ��Ø�k�Ñ�ö�@�ƒ�?�W�Z�8�•>9  

(d)�� �®%&�@�’�M�[�6�•��  

2.6.4.2.3�� �G�€�_4:�M�•�‰�2�c Gmehling and Rasmussen ��Ind. Eng. Chem. Fundament, 21, 186, 
1982�� �_���Ì�I�€�Z�8�•���S�\�<�d9×�(�Ê�r�S�c�ç�•�c'¼�b8��y$Î�ö�B�(�†�µ�t�ã�œ"@�[�c�
�,!F!l�c�y
$Î�ö�B�(�?�}'ì���M�•��8��y$Î�ö�B�(�c�
�Q�b P�y�b�(�}�†
9�?�*�W�I�O�•�T�E�[�6�~�
�,!F!l0£'ì�Í�c
 ����Í�|�~
9�?�_�*�8�T�E�[�6�•�\*ƒ�<�}�€�Z�8�•��  

2.6.4.2.4�� �¹�î�±�@�<#Ý�[�A�^�8���œ�_�c�
�,!F!l�>�|�g�6$�!l�c0è9‚�†�K�Z�ô���K�^�E�€�d�^�}�^�8��
�,!F!l�c�&6â�'0è9‚�2�[ ����K�^�E�€�d�^�}�^�8��6ä�:�'0è9‚�2�c"I�f�^���œ�_7H�W�Z4:#Ý�I�€�•��  

2.6.4.2.5�� �è�W�b�,!F�ö�®�/�b�,!F!l ����‰�2�†�Q#Ý�M�m�A�[�6�•��  
 

�\7•�† =>8  

ISO 1516 
ISO 1523 
ISO 2719 
ISO 13736 
ISO 3679 
ISO 3680  

 
�›�\�† =>8  

(•�\�¦�q0è9‚� �
�
 100 Barr Harbor Drive, P.O.Box C700, West Conshohocken, Pennsylvania, USA 
19428-2959: 

 
ASTM D 3828-07a �
���`0d�•�&6â�'0è9‚�þ�_�|�•�,!F!l�† =0è9‚�2��  
ASTM D 56-05 �
���±�¢�&6â�'0è9‚�þ�_�|�•�,!F!l�† =0è9‚�2��  
ASTM D 3278-96(2004) �
���`0d�•�&6â�'0è9‚/æ*(�_�|�•�®�/�b�,!F!l�† =0è9‚�2��  
ASTM D 93-08 �
�� Pensky-Martens �&6â�'0è9‚�þ�_�|�•�,!F!l�† =0è9‚�2��  

 
 
��������������������������������  
3� � � ��G�€�r�[�b�\�G�•0£'ì�‰�2�c 6 �X�b�y$Î�ö�B�(�†�µ�t�ã�œ"@�r�[�w� �[�6�•�\&�1��I�€�Z�8�•���G�€�}�b�B�(�\�K�Z

�c!c�ì�È(ò�
�š�î�¸�Ý�
�”�Ý�¥�î�Ý�
�š�«�¸�Ý>&�”�¡�Ü�Þ�î�º�†7V�C>'�b�|�:�^�,!F�ö�®�/�>�|�g�È�[�6�•���K�?�K�o�Â

�ö�_�)�t�”�¡�Ü�Þ�î�º�\� �]�_�Á�ß�¤�å�
%ò;ä�
�Ü�å'¼�b�ì�œ"@�†�µ�t�ã�œ"@�_�P�K�Z�c�w� �ö�@&�1��I�€�Z�8�^�8��  
4    0£'ì�K�S�,!F!l�@%&�\�M�•�8���ö =�|�~�c�±�A�8�v�b�b�Q�b�j�@ 5�¥�• 6�[�6�•���œ�_�c�
0£'ì)��Ý�c�Q#Ý�O�N�
�,!F

!l�c��9‚$×�_�Ó�u�•�m�A�[�6�•�:��

� µ � �� � � µ



� � � ��Ç�Û�å�«�† =�ì� �
�
 AFNOR, 11, rue de Pressense. 93571 La Plaine Saint-Denis Cedex: ��  

 
�Ç�Û�å�«�† = NF M 07-019 
�Ç�Û�å�«�† = NF M 07-011/NF T 30-050/NF T 66-009 
�Ç�Û�å�«�† = NF M 07-036 

 
�»�–�¶0d�A� �
�
 Burggrafenstr. 6,D-10787 Berlin: 

 
�† =0d�A DIN 51755 ���,!F!l 65�¥�è�W �� 

 
�ß�©�”4�4e6ö
I�
1Ÿ�\���† =�$�(�
 �
 113813, GSP, Moscow, M-49 Leninsky Prospect, 9 

 
GOST 12.1.044-84 

 
2.6.4.2.6�� �è�W�b�,!F�ö�®�/�b�6$�!l ����‰�2�†�Q#Ý�M�m�A�[�6�•>8  
 

�\7•�† =>8  

ISO 3924 
ISO 4626 
ISO 3405  

 
�›�\�† =>8  

(•�\�¦�q0è9‚� �
�
 100 Barr Harbor Drive, P.O.Box C700, West Conshohocken, Pennsylvania, USA 
19428-2959 

ASTM D86-07a �� �±�¼�}�W�[�b%¼��0���-h$��† =0è9‚�2  
ASTM D1078-05 �� �y$Î�ö�w�µ�®�/�b-h$�(
�V�_6õ�M�•�† =0è9‚�2  

 
�Ú�b�ò�r�K�8�‰�2>8  

 
�$�(�
0d�N>& EC>' No440/2008 5 �b�Ü�“�i A �_0°3U�I�€�Z�8�•�‰�2 A.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
��������������������������������  
5� � � ��"�^1Ÿ�
�>�|�g#.�¦�
0d�N (EC)No1907/2006 �_�K�S�@�W�Z0è9‚�‰�2�†���u�S�
$Ï6��
0Û�o�
1��•�>�|�g�D7H>& REACH >'

�_6õ�M�• 2008 �º 5 �v 30 �¥�b�$�(�
0d�N (EC)No440/2008 >&�"�^4��œ�È�� No.L142. 31.05.2008, p1-739 �>�|�g>J 143�


03.06.2008, p.55>'  

� µ � �� � � µ



'¨ 2.7 'v  

�• !Þ�ö �[ �/  

 

2.7.1�� �� *O 

�•!Þ�ö�[�/ �\�c�
�Æ!Þ�ö�†�w�M�•�
�r�S�c�¶�ÿ�_�|�~$Î!F�6�•�8�c$Î!F�†�“6×�M�•�
�€�b�6�•�[�/�†�8
�:��  

 
�Æ!Þ�ö�[�/ �\�c�
(Š�Ž"g�
8›(•"g�
�r�S�c�Ì�î�«�º"g�b"@2A�[�
!Þ�<�Z�8�•�Ð�µ�³'¼�b$Î!F ;�\%·�ì6ë

�b�K0•�[���Æ�_$Î!F�K�:�•�
�r�S�
!V�@�ô3ÿ�_�Ñ�S�M�•�47d�^�v�b�†�8�:��  

2.7.2�� �( 8®�ö  =  

2.7.2.1�� (Š�Ž"g�
8›(•"g�r�S�c�Ì�î�«�º"g�b"@2A�6�•�8�c�ã�œ"@�c�
 0è9‚�‰�2�>�|�g�8���ö =�b�Ð�½�×�”
�Ý �b'¨ III 4Š�
33.2.1 8o�_�K�S�@�W�Z 1 '��è�V�b0è9‚�†���‹�K�
�Q�b!Þ!•�ì6ë�@ 45 &Ê�• 6�?�
�r�S�c!Þ!•
3ÿ�Ø�@2.2mm/&Ê�|�~3ÿ�8���œ�_�c�
�Æ!Þ�ö�[�/�\�K�Z�(8®�I�€�•��  

2.7.2.2�� 5 �“�r�S�c5 �“�œ5 �b(Š�Ž�c�
$Î!F�K�
�Q�b�o�Â�@�§�å�É�Ý�b
²6×>& 100mm>'�_�ƒ�S�W�Z 10 �(
6ë�è
Æ�_�Ñ�S�M�•���œ�
�•!Þ�ö�[�/�\�K�Z�(8®�I�€�•��  

2.7.2.3�� �¶�ÿ�_�|�W�Z!F�@���•�[�/�c�
 &���$×�^�8���ö =�@&�'g�I�€�•�r�[�c�
 �¤�Ñ�b�v�b >&�Ð�µ�³�^�]>'
�\�b8®�N�_�|�W�Z�
�G�b�¡�Û�«�_�(8®�I�€�•��  

2.7.2.4�� �•!Þ�ö�[�/�c�
 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý �b'¨ III 4Š�
 33.2.1 8o�_&g�M�|�:�_�
0è9‚�‰
�2  N.1 �†#Ý�8�Z�
�W0°�b/²�_�K�S�@�W�Z�G�b�¡�Û�«�_�>�E�•>0�X�b�
�(�b�8�N�€�?�_�(8®�I�€�•��  

 

/² 2.7.1�� �• !Þ�ö �[ �/ �b �8 �� �ö  =  

�
 �(  �8 �� �ö  =  
>/  !Þ!•3ÿ�Ø0è9‚>8  

5 �“(Š�Ž�è�¥�b"@2A�r�S�c�ã�œ"@>8  
��a�� !F�@ 5 ¶4Š�(�†2z�<�•>9�>�|�g  
��b�� !Þ!•�ì6ë>: 45 &Ê�
�r�S�c!Þ!•3ÿ�Ø>< 2.2mm/&Ê 

5 �“(Š�Ž>8!Þ!•�ì6ë�Ì 5 �(  
>0 !Þ!•3ÿ�Ø0è9‚>8  

5 �“(Š�Ž�è�¥�b"@2A�r�S�c�ã�œ"@>8  
��a�� !F�@ 5 ¶4Š�(�[�a�^�C�\�v 4 �(6ë�è�V�F�r�•>9�>�|�g  
��b�� !Þ!•�ì6ë>: 45 &Ê�
�r�S�c!Þ!•3ÿ�Ø>< 2.2mm/&Ê 

5 �“(Š�Ž>8!Þ!•�ì6ë>< 5 �(  �>�|�g  !Þ!•�ì6ë�Ì 10 �(  
 
�@0° 1>8�[�/"@2A�r�S�c�ã�œ"@�b�(8®0è9‚�[�c�
�\0ñ"@2A�r�S�c�ã�œ"@�c�f�j�I�€�S�g�Â�[0è9‚�†���‹�M
�•�G�\���S�\�<�d�
�j)%�r�S�c3z3æ�@% $×�[�
� �L"@2A�@�
0è9‚�K�S�\�A�\�c$��^�W�S"@#.$×�g�Â�[�
�K
�?�v0Û�o0è9‚�†--�K�C�š�<�•�•+��ö�@9×�8�\*ƒ�<�}�€�•�g�Â�[�f�j�I�€�•�\�M�•�\�
�Q�:�K�S"@2A�v�r�S
�Q�b�‚�S�^�g�Â�[0è9‚�I�€�^�E�€�d�^�}�^�8��  
  
�@0° 2>8�š�”�°�î�Ý�c�•!Þ�ö�[�/�\�(8®�M�m�A�[�c�^�8��'¨ 2.3 'v�g!·��  
 
2.7.3�� �4 7d�w�� �ö �_ �� �b �� 4)  

/²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\�Û�Ë�Ý/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S��
�œ�_�Q#Ý�•+��^�@�–)./²&g�b�[�†&g�M��  

� µ � �� � � µ



 

/² 2.7.2�� �• !Þ�ö �[ �/ �b �Û�Ë�Ý/² &g0[ (ò 

 �
 �( 1 �
 �( 2 
�©�å �Î �Ý !V !V 

�@�– �• 2s1�  �47d 1™�Ì 
�4 7d�w�� �ö �_ ��  �•!Þ�ö�[�/  �•!Þ�ö�[�/  

2.7.4�� �8 �� 1=#.  

�è�W�b�8��1=#.�c�
1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•$×�^�m�,�A�\�K�Z�G�G�_&g�M���(8®�b2�
�õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.0Ž�M�•�G�\�†�I
�C�È�u�•��  

�•!Þ�ö�[�/�b�(8®�_�c�
 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý �b'¨ III 4Š�
 33.2.1 8o�_�K�S�@�W�Z0è9‚�‰
�2 N.1 �†���‹�M�•�G�\���G�b�m8p�c�
�£
��«�¡�Ü�î�½�å�¢0è9‚�>�|�g!Þ!•3ÿ�Ø0è9‚�b>0�X�b0è9‚�?�}�S�B
�I�€�Z�8�•���(8®�c�8��1=#. 2.7 �_�‘�:��  

 
 
�8 �� 1=#. 2.7�� �• !Þ�ö �[ �/  

 

 

 

                       Yes 
 
 

            �«�¡�Ü�î�½�å�¢0è9‚  

!Þ!•3ÿ�Ø0è9‚  
(a) 5 �“(Š�Ž�è�¥�b"@2A�r�S�c�ã�œ"@>8  

!Þ!•�ì6ë < 45 &Ê�� �r�S�c!Þ!•3ÿ�Ø > 2.2 mm/&Ê? 
(b) 5 �“(Š�Ž>8!Þ!•�ì6ë�Ê 10 �( ? 

�
�(�_0ñ�\�K�^�8  

�����������
�( 1��

�4 7d 

     �
�( 2 

   
1™�Ì 

*ï��$×)��Ý  

�°��$×)��Ý  

          "@2A/�ã�œ"@�c�[�/�[�6�•  

(a) 5 �“(Š�Ž�è�¥�b"@2A�r�S�c�ã�œ"@>8  
!F!V�b���Û�@ 5 ¶4Š�(�[�\�r�•�? ? 

(b) 5 �“(Š�Ž>8!Þ!•�ì6ë >5 �( ? 

Yes

No �
�(�_0ñ�\�K�^�8  

No ��

��

� µ � �� � � µ



'¨'¨ 22.8 'v'v   

+¬+¬�k �o �Â�ö "@"@2A�> �| �g �ã �œ"@ 

 
22.8.1���� ���� *O  

2.8.1.1�� +¬�k�o�Â�ö"@2A�r�S�c�ã�œ"@ �c�
!Õ$×�_�Y�ó���[�
4ß(ò>&'5�¼>'�@�^�C�\�v�I�8$Î!Õ�(0Ž�†2s�K
�Æ�8�®�/�r�S�c�[�/�b"@2A�6�•�8�c�ã�œ"@�[�6�•�� GHS �b�v�\�[�
!ÿ$Î"@�
�w�µ4#4ß�ì"@�r�S�c4ß�ì�ö"@
2A�\�K�Z�(8®�I�€�Z�8�•"@2A�>�|�g�ã�œ"@�c�
�G�b��*O�?�}7V�¥�I�€�•��  

2.8.1.2�� +¬�k�o�Â�ö"@2A�r�S�c�ã�œ"@�c�
��9‚�
�b0è9‚�_�>�8�Z)��B"@�@�&�R�W�b�•!Õ�[!ÿ3˜�
�ô3ÿ�^!ÿ
!Þ�r�S�c í�K�8�o�Â�†2s�G�M���œ�_�c�
!ÿ$Î�ö�b�ö"g�†�w�M�•�\0b�^�I�€�•��  

 
22.8.2���� �(�( 8®�ö  =   

2.8.2.1�� +¬�k�o�Â�ö"@2A�r�S�c�ã�œ"@�c�
�G�b�¡�Û�«�[�b�(8®�†�è0¦�M�•�G�\���S�T�K�W0°�b���œ�†7V�C>8  

(a)�� '¨ 2.1 'v�b GHS �8���ö =�_�‘�8�
!ÿ$Î"@�[�6�•>9  

(b)�� '¨ 2.13 'v�r�S�c'¨ 2.14 'v�b�8���ö =�_�ö�Y�C4ß�ì�ö�®�/�r�S�c4ß�ì�ö�[�/>‚�S�T�K>‚ 5%�è�V
�w�µ�•!Þ�ö"@2A�†�µ�w�M�•4ß�ì�ö"@2A�b�ã�œ"@�c�@0°�_0d���M�•�m8p�_�|�~+¬�k�o�Â�ö"@2A
�_�(8®�K�^�E�€�d�^�}�^�8>9  

(c)�� '¨ 2.15 'v�b GHS �8���ö =�_�‘�8�
�w�µ4#4ß�ì"@�[�6�•>9  

(d)�� �(0Ž!Õ�@ 300J/g �|�~�*�8>9�r�S�c  

(e)�� 50kg �b�ß/æ"@�b+¬�k�•3ÿ�(0Ž ��Ø>& SADT>'�@ 75�¥�†2x�<�•�v�b��  

 
�@�@0°>84ß�ì�ö"@2A�b�(8®�b�8���ö =�_4:�œ�K>‚�?�X 5%�è�V�w�µ�•!Þ�ö"@2A�†�µ�w�M�•4ß�ì�ö"@2A�b�ã�œ"@
�[�6�W�Z>‚�V0°�� a��>‚��c��>‚��d���j�c�� e���b�ö =�_4:�œ�K�^�8�v�b�c+¬�k�o�Â�ö"@2A�b�(8®�m8p�_�Ð�}�^�E�€�d
�^�}�^�8>9  

+¬�k�o�Â�ö"@2A�±�–�É B �?�} F �b�ö"g>& 2.8.2.2 �g!·>'�†�w�M�•�ã�œ"@�c>‚+¬�k�o�Â�ö"@2A�_�(8®�K�^�E
�€�d�^�}�^�8��  

 
2.8.2.2�� +¬�k�o�Â�ö"@2A�>�|�g�ã�œ"@�c�
�W0°�b�N�N�_�K�S�@�W�Z�
�G�b�¡�Û�«�_�>�E�•���±�–�É A �?�}
G���b 7 '�8®�b�
�(�b�8�N�€�?�_�(8®�I�€�•>8  

(a)�� �ß/æ�I�€�S"g�Â�[!ÿ3˜�K�r�S�c�ô3ÿ�_!ÿ!Þ�K�“�•+¬�k�o�Â�ö"@2A�r�S�c�ã�œ"@�c+¬ +¬�k �o �Â�ö
"@"@2A�± �– �É AA �\��*O�I�€�•>9  

(b)�� !ÿ$Î�ö�†�w�M�•�@�
�ß/æ�I�€�S"g�Â�[�
!ÿ3˜�v�ô3ÿ�^!ÿ!Þ�v�K�^�8�@�
�Q�b�ß/æ"@
Æ�[!Õ!ÿ$Î
�†2s�G�M
4�¥�†�w�M�•+¬�k�o�Â�ö"@2A�r�S�c�ã�œ"@�c +¬+¬�k �o �Â�ö "@2A�± �– �É BB �\�K�Z��*O�I
�€�•>9  

(c)�� !ÿ$Î�ö�†�w�M�•�@�
�ß/æ�I�€�S"g�Â�[�
!ÿ3˜�v�ô3ÿ�^!ÿ!Þ�v!Õ!ÿ$Î�v2s�G�M�G�\�b�^�8+¬�k�o
�Â�ö"@2A�r�S�c�ã�œ"@�c +¬+¬�k �o �Â�ö "@2A�± �– �É CC �\�K�Z��*O�I�€�•>9  

(d)�� ��9‚�
�b0è9‚�[�è�W�b�|�:�^�ö"g�b+¬�k�o�Â�ö"@2A�r�S�c�ã�œ"@�c+¬ +¬�k �o �Â�ö "@2A�± �– �É DD
�\�K�Z��*O�I�€�•>8  

(i) ��  !ÿ3˜�c4Š�($×�[�6�~�
�ô3ÿ�_!ÿ!Þ�M�•�G�\�^�C�
�&�R�W�b�•!Õ�[ í�K�8�o�Â�†2s�G�I ��  
�^�8>9�r�S�c  

(ii) �� 
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 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý �b'¨�ê4Š�
 33.3.1.4 8o�b0è9‚ N.2
�†���‹�M�•�G�\���(8®�c�
�è�W�b�8��1=#.�_�‘�:��  
 
  
  

�
�
 �(   �8�8 �� �ö  =   
>/>/   �[�/�@'5�¼�\�K0•�M�•�\ 5 �(�è
Æ�_$Î!F�M�•��  

 �
�
 �( 11  
�©�©�å �Î �Ý  !V 

�@�@�– �• 2s1�   �47d 
�4�4 7d�w�� �ö �_ ��   '5�¼�_0•�€�•�\+¬!›$Î!F  

� µ � �� � � µ



 

�8�8 �� 1=#. 22.10���� +¬+¬!› $Î !F�ö �[ �/   
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22.10.4.2���� �m�m�, �A  

0�4��r�S�c�v�…�ì�b)�9‚�?�}�
�\0ñ"@2A�r�S�c�ã�œ"@�@�
�– ��['5�¼�\�K0•�K�Z�v+¬!›$Î!F�K�^�8�G�\
�@1��u�}�€�Z�8�•>&�M�^�ƒ�U�
�\0ñ"@2A�r�S�c�ã�œ"@�c�
 ��[6×�‡6ë>&�¥�"�)>'�_�ƒ�S�~�ó���[�6�•�G�\
�@�¤%±�[�6�•>'�^�}�d�
+¬!›$Î!F�ö�[�/�b�(8®�m8p�†4:#Ý�M�•�²0[�c�^�8��  
 

 
 

    '5�¼�\�K0•�M�•�\ 5 �(�è
Æ�_$Î!F�M�•�?�"  

"@2A/�ã�œ"@�c�[�/�[�6�•  

�
�(  1��

 

�47d 

Yes 

 

�
�(�_0ñ�\�K�^�8  

��

� µ � �� � � µ



'¨'¨ 22.11 'v'v   

+¬+¬�k $Î !Õ�ö "@"@2A�> �| �g �ã �œ"@ 

 
22.11.1���� ���� *O  

+¬�k$Î!Õ�ö"@2A�r�S�c�ã�œ"@ �\�c�
+¬!›$Î!F�ö�®�/�r�S�c+¬!›$Î!F�ö�[�/�è�¥�b�[�/"@2A�r�S�c�ã�œ"@
�[�
'5�¼�\�b�K0•�_�|�~�š�¿�Ý� �î�j)%�@�^�C�\�v�
+¬�k$Î!Õ�K�x�M�8�v�b�†�8�:���G�b"@2A�r�S�c�ã�œ
"@�@+¬!›$Î!F�ö�®�/�r�S�c+¬!›$Î!F�ö�[�/�\$��^�•�b�c�
�Q�€�@�±5�>&�Ÿ�ß�¢�Û�Ò�"�)>'�_�6�~�
�?�X6×
�‡6ë>&�X�ì6ë�r�S�c�X�¥6ë>')�4#�‹�_7H�W�Z$Î!F�M�•!l�_�6�•��  

�@�@0°>8"@2A�6�•�8�c�ã�œ"@�b+¬�k$Î!Õ�c�
�Q�€�}�@4ß(ò>&'5�¼�p>'�\�Ž���_�o�Â�K$Î!Õ�M�•4#&ì�[�6�•��
$Î!Õ�b3ÿ�Ø�@!Õ�†�»�b3ÿ�Ø�†2x�<�•�\"@2A�6�•�8�c�ã�œ"@�b ��Ø�c�V�¼�K�
�6�•1��_�ì6ë�†)��Z�
+¬�k$Î
!F�x!Þ!•�\�^�•��  
 
22.11.2���� �(�( 8®�ö  =   

2.11.2.1�� 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý�b '¨ III 4Š�b33.3.1.68o�_&g�I�€�•0è9‚�2�_�K�S�@�W�Z0è9‚
�K�
�è�W�b)��Ý�\�^�W�S���œ�
"@2A�r�S�c�ã�œ"@�c�G�b�¡�Û�«�b+¬�k$Î!Õ�ö"@2A�_�(8®�I�€�•>8  
 

(a) 25mm 'g�‰�/�b�§�å�É�Ý�†#Ý�8�Z 140�¥�[*ï��$×)��Ý�@�“�}�€�•>9  

(b) 100mm 'g�‰�/�b�§�å�É�Ý�†#Ý�8�Z 140�¥�[*ï��$×)��Ý�@�“�}�€�
�?�X 100mm 'g�‰�/�§�å�É�Ý
�†#Ý�8�Z 120�¥�[�°��$×)��Ý�@�“�}�€�
�?�X�
�\0ñ"@2A�r�S�c�ã�œ"@�@ 3m3 �|�~�±�A�8��'��b�Ã
�µ�£�î�ª�\�K�Z�ß/æ�I�€�•>9  

(c) 100mm 'g�‰�/�b�§�å�É�Ý�†#Ý�8�Z 140�¥�[*ï��$×)��Ý�@�“�}�€�
�?�X 100mm 'g�‰�/�§�å�É�Ý
�†#Ý�8�Z 100�¥�[�°��$×)��Ý�@�“�}�€�
�?�X�
�\0ñ"@2A�r�S�c�ã�œ"@�@ 450 �Ü�µ�º�Ý�|�~�±�A�8
��'��b�Ã�µ�£�î�ª�\�K�Z�ß/æ�I�€�•>9  

(d) 100mm 'g�‰�/�b�§�å�É�Ý�†#Ý�8�Z 140�¥�[*ï��$×)��Ý�@�“�}�€�
�?�X 100mm 'g�‰�/�§�å�É�Ý
�†#Ý�8�Z 100�¥�[*ï��$×)��Ý�@�“�}�€�•��  

 
2.11.2.2�� +¬�k$Î!Õ�ö"@2A�r�S�c�ã�œ"@�c�
 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý �b'¨ III 4Š�b 33.3.1.6 8o�_
&g�I�€�•0è9‚ N.4 �_�K�S�@�W�Z���‹�I�€�S0è9‚�[�“�}�€�S)��Ý�@/² 2.11.1 �b�8���ö =�_4:�œ�M�•�^�}�d�

�G�b�¡�Û�«�_�>�E�• 2 �X�b�
�(�b�8�N�€�?�_�(8®�I�€�•��  
 
 
 

/²/² 22.11.1���� +¬+¬�k $Î !Õ�ö "@"@2A�> �| �g �ã �œ"@�b�b �8 �� �ö  =   
 

 

 

 

 

 

 

  

�@�@0° 11>8�[�/"@2A�r�S�c�ã�œ"@�b�(8®0è9‚�[�c�
�\0ñ"@2A�r�S�c�ã�œ"@�c�f�j�I�€�S�g�Â�[0è9‚�†���‹�M
�•�G�\���S�\�<�d�
�j)%�r�S�c3z3æ�@% $×�[�
� �L"@2A�@�
0è9‚�K�S�\�A�\�c$��^�W�S"@#.$×�g�Â�[�
�K
�?�v0Û�o0è9‚)��Ý�†--�K�C�š�<�•�•+��ö�@9×�8�\*ƒ�<�}�€�•�g�Â�[�f�j�I�€�•�\�M�•�\�
�Q�:�K�S"@2A�v
�r�S�Q�b�‚�S�^�g�Â�[0è9‚�I�€�^�E�€�d�^�}�^�8��  

�@0° 2

�
�
 �(   �8�8 �� �ö  =   
>/>/   25mm 'g�‰�/�§�å�É�Ý�†#Ý�8�Z 140�¥�_�>�E�•0è9‚�[*ï��$×)��Ý�@�“�}�€�•   
>0>0  ��a�� 100mm 'g�‰�/�b�§�å�É�Ý�†#Ý�8�Z 140�¥�[*ï��$×)��Ý�@�“�}�€�
�?�X

25mm 'g�‰�/�§�å�É�Ý�†#Ý�8�Z 140�¥�[�°��$×)��Ý�@�“�}�€�
�?�X�
�\
0ñ"@2A�r�S�c�ã�œ"@�@3m3 �|�~�±�A�8��'��Ã�µ�£�î�ª�\�K�Z�ß/æ�I�€
�•>9�r�S�c  

��b�� 100mm 'g�‰�/�b�§�å�É�Ý�†#Ý�8�Z 140�¥�[*ï��$×)��Ý�@�“�}�€�
�?�X
25mm 'g�‰�/�§�å�É�Ý�†#Ý�8�Z 140�¥�[�°��$×)��Ý�@�“�}�€�
 100mm
'g�‰�/�b�§�å�É�Ý�†#Ý�8�Z 120�¥�[*ï��$×)��Ý�@�“�}�€�
�?�X�
�\0ñ"@
2A�r�S�c�ã�œ"@�@450 �Ü�µ�º�Ý�|�~�±�A�8��'��b�Ã�µ�£�î�ª�\�K�Z�ß/æ
�I�€�•>9�r�S�c  

��c�� 100mm 'g�‰�/�b�§�å�É�Ý�†#Ý�8�Z 140�¥�[*ï��$×)��Ý�@�“�}�€�
�?�X
25mm 'g�‰�/�§�å�É�Ý�†#Ý�8�Z 140�¥�[�°��$×)��Ý�@�“�}�€�
�?�X
100mm 'g�‰�/�b�§�å�É�Ý�†#Ý�8�Z 100�¥�[*ï��$×)��Ý�@�“�}�€�•��   

� µ � �� � � µ



�•�� 27m3 �b��'��b+¬!›!Þ!• ��Ø�@ 50�¥�|�~9×�8"@2A�>�|�g�ã�œ"@�c�G�b�47d�ö�¡�Û�«�_�æ���I�€�•�m�A
�[�^�8����'� 450 �Ü�µ�º�Ý�b+¬�k$Î!F ��Ø�@ 50�¥�|�~9×�8"@2A�>�|�g�ã�œ"@�c�
�G�b�47d�ö�¡�Û�«�b�

�( 1 �_�æ���M�m�A�[�^�8��  
 
22.11.3���� �4�4 7d�w�� �ö �_ �� �b �� 4)   

/²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S���œ�_�Q
#Ý�•+��^�@�–)./²&g�b�[�†0°3U�M�•��  
 

/²/² 22.11.2���� +¬+¬�k $Î !Õ�ö "@"@2A�> �| �g �ã �œ"@"@�b�b �Û�Ë�Ý/² &g0[ (ò  
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 �( 11  �
�
 �( 22  
�©�©�å �Î �Ý  !V  !V  

�@�@�– �• 2s1�   �47d  1™�Ì  
�4�4 7d�w�w�� �ö�ö �_ ��   +¬�k$Î!Õ>9!F!O�b�>�Q�€   �±5��b���œ+¬�k$Î!Õ>9!F!O�b�>�Q�€   

 
  
22.11.4���� �8�8 �� 1=#. �> �| �g �m�, �A 

�è�W�b�8��1=#.�>�|�g�m�,�A�c�
1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•$×�^�m�,�A�\�K�Z�G�G�_&g
�M���(8®�b2��õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.0Ž
�M�•�G�\�†�I�C�È�u�•��  
 
22.11.4.1���� �8�8 �� 1=#.   

+¬�k$Î!Õ�ö"@2A�†�(8®�M�•�_�c�
 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý �b'¨�ê4Š�
 33.3.1.6 8o�b0è9‚ N.4
�†���‹�M�•�G�\���(8®�c�
�8��1=#. 2.11 �_�‘�:��  

 

'¨ 'v

+¬�k $Î !Õ�ö "@2A�> �| �g �ã �œ"@

�� �� *O

�@0°

�� �( 8®�ö  =

/² �� +¬�k $Î !Õ�ö "@2A�> �| �g �ã �œ"@�b �8 �� �ö  =

�@0°

�@�@0° 22>8�G�b�8�•�ö =�c�
 27m3 �b'g�‰�/�§�å�É�Ý�b+¬�k$Î!F ��Ø�@ 50�¥�[�6�•�Œ!c�b�[�†�v�\�_�K�Z�8

� µ � �� � � µ



 

�8�8 �� 1=#. 22.11���� +¬+¬�k $Î !Õ�ö "@"@2A�> �| �g �ã �œ"@  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                               No 
 

�
�(�_0ñ�\  
�K�^�8  

�
�(  1��

��

�47d 

 Yes 

 

 No 

Yes 

No 

�ß/æ"@
Æ���c 3m3 �†2x�<�•5��[�6�•�? ? 

No 

�ß/æ"@
Æ���c 450 �Ü�µ�º�Ý�†2x�<�•5��[�6�•�? ? 

Yes 

100mm 'g�‰�/�§�å�É�Ý�† 100�¥�[0è9‚�M�•�\�47d�^+¬�k
$Î!Õ�o�Â�@2s�G�•�? ? 

No 

�
�(   2����

  
1™�Ì 

 Yes 

 No 

�
�(�� 2����

  

1™�Ì 

 Yes 

�
�(  2����

  

1™�Ì 

Yes 

100mm 'g�‰�/�§�å�É�Ý�† 120�¥�[0è9‚�M�•�\�47d�^+¬�k

$Î!Õ�o�Â�@2s�G�•�? ? 

25mm 'g�‰�/�§�å�É�Ý�† 140�¥�[0è9‚�M�•�\�47d�^+¬�k
$Î!Õ�o�Â�@2s�G�•�? ? 

100mm 'g�‰�/�§�å�É�Ý�† 140�¥�[0è9‚�M�•�\�47d�^+¬�k
$Î!Õ�o�Â�@2s�G�•�? ? 

"@2A/�ã�œ"@ 

�
�(�_0ñ�\  
�K�^�8  

�
�(�_0ñ�\  
�K�^�8  

��

��

��

��

� µ � �� � � µ



22.11.4.2���� �m�m�, �A  

�«�¡�Ü�î�½�å�¢0è9‚�b)��Ý�\�(8®0è9‚�b)��Ý�_�6�•&ì�Ø�b%&6õ�@1��u�}�€�
�?�X4:�)�^�ó
²(
�V�@4:#Ý
�I�€�•�^�}�d�
+¬�k$Î!Õ�ö"@2A�b�(8®�m8p�†4:#Ý�M�•�²0[�c�^�8���«�¡�Ü�î�½�å�¢0è9‚�_�c�è�W�b�|�:�^
�[�@�6�•>8  
 

(a)�� Grewer Oven 0è9‚>&VDI �ž�–�»�Û�–�å 2263, Part 1, 1990, (Š�;�b�ó
²"I�ö�8��0è9‚�2>'�[�

��'� 1 �Ü�µ�º�Ý�_�X�A6ä�� ��Ø�@�† = ��Ø�|�~ 80K 9×�8>9  

 
(b)�� Bulk Powder Screening 0è9‚>&Gibson, N. Harper, D.J. Rogers, Evaluation of fire and 

explosion risks in drying powders, Plan t Operation Progress, 4(3), 181-189, 1985 >'�[�
��'�
1 �Ü�µ�º�Ý�_�X�A6ä�� ��Ø�@�† = ��Ø�|�~ 60K 9×�8��  

  

� µ � �� � � µ



'¨'¨ 22.12 'v'v   

�È�È�o �Â�• !Þ�ö "@"@2A�> �| �g �ã �œ"@ 

 
22.12.1���� ���� *O  

�È�\�K0•�K�Z�•!Þ�ö�ž�«�†$Î#Õ�M�•"@2A�r�S�c�ã�œ"@ �\�c�
�È�\�b%&�«�8#Ý�_�|�~�
+¬!›$Î!F�ö�\�^�•�?�

�r�S�c�•!Þ�ö�ž�«�†�47d�\�̂ �•5�$Î#Õ�M�•�[�/�r�S�c�®�/�b"@2A�6�•�8�c�ã�œ"@�†�8�:��  
 
22.12.2���� �(�( 8®�ö  =   

�È�\�K0•�K�Z�•!Þ�ö�ž�«�†$Î#Õ�M�•"@2A�r�S�c�ã�œ"@�c�
 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý �b'¨�ê4Š�

33.4.1.4 8o�b0è9‚ N.5 �_�|�~�
�W0°�b/²�_�K�S�@�W�Z�
�G�b�¡�Û�«�_�>�E�•>1�X�b�
�(�b�8�N�€�?�_�(8®
�I�€�•>8  
 

/²/² 22.12.1���� �È�È�\ �K0•�K�Z �•�• !Þ�ö �ž �« �†�† $Î #Õ�M�• "@2A�r �S�c �ã �œ"@�b �8 �� �ö  =   

�
�
 �(   �8�8 �� �ö  =   
>/>/   �
 ��[�È�\ í�K�C�o�Â�K�
+¬!›$Î!F�ö�b�ž�«�†#Õ�L�•
4�¥�@
²+á$×�_1��u

�}�€�•"@2A�r�S�c�ã�œ"@�
�r�S�c�
 ��[�È�\ í�K�C�o�Â�K�
�Q�b7•�b�•!Þ
�ö�ž�«�b$Î#Õ3ÿ�Ø�c�
�]�b 1 �(6ë�†�\�W�Z�v"@2A 1kg �_�X�A 10 �Ü�µ�º�Ý
�è�V�[�6�•�|�:�^"@2A�r�S�c�ã�œ"@��  

>0>0  �
 ��[�È�\�ô3ÿ�_�o�Â�K�
�•!Þ�ö�ž�«�b�q�±$Î#Õ3ÿ�Ø�@ 1 �ì6ë�6�S�~"@2A
1kg �_�X�A 20 �Ü�µ�º�Ý�è�V�[�6�~�
�?�X�
�( 1 �_4:�œ�K�^�8"@2A�r�S�c
�ã�œ"@��  

>1>1  �
 ��[�c�È�\'��x�?�_�o�Â�K�
�•!Þ�ö�ž�«�b�q�±$Î#Õ3ÿ�Ø�@ 1 �ì6ë�6�S�~
"@2A1kg �_�X�A 1 �Ü�µ�º�Ý�†2x�<�Z�
�?�X�
�( 1 �x�
�( 2 �_4:�œ�K�^�8"@
2A�r�S�c�ã�œ"@��  

 
�@�@0° 11>80è9‚�m8p�b�]�b�•7u�[�6�W�Z�v+¬!›$Î!F�M�•"@2A�r�S�c�ã�œ"@�c�
�È�\�K0•�K�Z�•!Þ�ö�ž�«�†$Î
#Õ�M�•"@2A�\�K�Z�(8®�I�€�•��  

�@�@0° 22>8�[�/"@2A�r�S�c�[�/�ã�œ"@�†�(8®�M�•0è9‚�[�c�
�Q�b"@2A�r�S�c�ã�œ"@�@�f&g�I�€�Z�8�•�g�Â�[
0è9‚�†���‹�M�•�²0[�@�6�•���S�\�<�d� �M�ì�Û���[�v�
�j)%�r�S�c3z3æ�b�S�u�_�
0è9‚�@���‹�I�€�S�g�Â
�\�c$��^�•�
�>�|�g�(8®0è9‚�_�>�E�•�Q�b0è9‚)��Ý�†--�K�C�š�f�M�•�•+��ö�@9×�8�\�î�ƒ�€�•"@#.$×�g�Â
�\�K�Z�f&g�I�€�•�|�:�^���œ�
�Q�b"@2A�r�S�c�ã�œ"@�c�Q�b�‚�S�^�g�Â�[�v0è9‚�I�€�^�E�€�d�^�}�^�8��  
 
 
22.12.3���� �4�4 7d�w�� �ö �_ �� �b �� 4)   

/²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S���œ�_�Q
#Ý�•+��^�@�–)./²&g�b�[�†&g�M��  
 

/²/² 22.12.2���� �È�È�o �Â�• !Þ�ö "@"@2A�> �| �g �ã �œ"@�b�b �Û�Ë�Ý/² &g0[ (ò  

  �
�
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�G�b�¡�Û�«�l�b�(8®�m8p�†4:#Ý�M�•�²0[�c�^�8>8  

(a)�� �\0ñ"@2A�r�S�c�ã�œ"@�b�ì�Û�S4��_5 �“�r�S�c��5 �“>& metalloids >'�@�µ�r�€�Z�8�^�8>9  
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�S
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�r�S�c�È�[�Y�w�K�Z�8�•�^�]>9  

�r�S�c  
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�
 ��[�È�\�K�M�•�\)†�x�?�_�o�Â�K�
$Î#Õ�M�•�•!Þ�ö�ž
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4�¥�†&g�M�?>=�r�S�c�
�
 ��[�È�\���Æ�_�o
�Â�K�
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�?>= 

�
�(�_0ñ�\�K�^�8  

�
�( ��1��

  

�47d 

 

�
�(  3��

����

1™�Ì 

  No 

              "@2A���ã�œ"@ 

�
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 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý �b'¨�ê4Š�
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 �(   �8�8 �� �ö  =   
>/>/   "@2A>&�r�S�c�ã�œ"@>'�†�­�Ý�ß�î�«�\�b5�5��š 1:1 �b�ã�œ"@�\�K�Z0è9‚�K�S���œ�_+¬!›$Î

!F�M�•�
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�}�ì6ë�@�
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"@2A>&�r�S�c�ã�œ"@>'�\�­�Ý�ß�î�«�\�b5�5��š 1:1 �b�ã
�œ"@�\�K�Z0è9‚�K�S���œ�
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%ê4ß 65%
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�œ"@�\�K�Z0è9‚�K�S���œ�
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"@2A>&�r�S�c�ã�œ"@>'�\�­�Ý�ß�î�«�\�b5�5��š 1:1 �b�ã
�œ"@�\�K�Z0è9‚�K�S���œ�b�¹�’�¼�}�ì6ë�@�
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��g���� ��9‚�
�b0è9‚�[�
'5�¼�;�b�Ñ�~�W�[
²�C!ÿ3˜�O�N�
�r�S
²�C!ÿ!Þ�M�•�G�\�^�C�
�&6â�W�b�•
!Õ�[�v�
!ÿ$Î�Š�b0è9‚�[�v�
�o�Â�†2s�G�I�^�8�w�µ4#4ß�ì"@�c�
�w �µ 4#4ß�ì "@�± �– �É G �\
�K�Z��*O�I�€�•���S�T�K!Õ$×�_�ó���[�6�•>&+¬�k�•4
�(0Ž ��Ø>& SADT>'�@ 50kg �b�Ã�µ�£
�î�ª�[�c 60�¥�è�V>' �
�r�S�®�/�ã�œ"@�b���œ�_�c��!l�@ 150�¥�è�V�b�|5��c�[5L�ö�ì�I�€�Z
�8�•�G�\�†�S�f�\�M�•���w�µ4#4ß�ì"@�@!Õ$×�_�ó���[�^�8�
�r�S�c��!l�@ 150�¥�• 6�b�|5�
�c�[5L�ö�ì�I�€�Z�8�•���œ�
 �Q�b�w�µ4#4ß�ì"@�c�w�µ4#4ß�ì"@�±�–�É  F �\�K�Z��*O�I�€�•��  

�@0° 1>8�±�–�É  G �_�c�47d�w���ö�_���b��4)0[(ò�c�æ���I�€�Z�8�^�8�@�
�Ú�b�47d�ö�¡�Û�«�_0ñ�\�M�•"I
�ö�@�6�•�?�]�:�?�è0¦�M�•�²0[�@�6�•��  
 
�@0° 2>8�±�–�É  A �?�} G �c�M�m�Z�b�©�«�¸�Ò�_�²0[�\�8�:�ƒ�E�[�c�^�8��  
 
2.15.2.3��  � �Ø'ö #. �ö  =  
 
���_�V�F�•�w�µ4#4ß�ì"@�c>‚ ��Ø'ö#.�@�²0[�[�6�•>8  
 

��a���� SADT �@50�¥�è�W�b�±�–�É B �>�|�g C �b�w�µ4#4ß�ì"@>9 
 
��b���� SADT �@50�¥�è�W�[�6�~�&6â�•!Õ�_�>�E�•0è9‚)��Ý 1 �@�p&ì�Ø�r�S�c SADT �@45�¥�è�W�[ ��  

�6�~�&6â�•!Õ�_�>�E�•0è9‚)��Ý�@�*�8�?,]�K�C�c�o�Â�^�K�b�±�–�É D �b�w�µ4#4ß�ì"@>9 
�>�|�g  
 

��c���� SADT �@45�¥�è�W�b�±�–�É E �>�|�g F �b�w�µ4#4ß�ì"@��  
 
�� SADT �ô���b�S�u�b0è9‚�2�j�g�_'ö#. ��Ø�l�g)m�ô�P�Â ��Ø�b�8���c�
 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×
�”�Ý �b'¨�é4Š>‚ 28 (��_0d���I�€�Z�8�•��4E�¥�I�€�S0è9‚�c�
�ß/æ"@�b�M�2�l�g�¦2A�b�Q�€�R�€�_�P�M�•�‰
�2�_�X�8�Z���‹�K�^�E�€�d�^�}�^�8��  
 
 
 
 
 
 
 
 
 
 
1� � � �0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý�b'¨�é4Š�_0d���M�•0è9‚�©�Ü�î�¬ E �_�|�~�ô���I�€�•�� 

�µ ������ �µ



22.15.3���� �4�4 7d�w�� �ö �_ �� �b �� 4)   

/²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S���œ�_�Q
#Ý�•+��^�@�–)./²&g�b�[�†&g�M��  

  

  

/²/² 22.15.1���� �w�w�µ 4#4ß�ì "@�b �Û�Ë�Ý/² &g0[ (ò  

 �±�± �– �É AA  �±�± �– �É BB  �±�± �– �É CC& D  �±�± �– �É EE& F  �±�± �– �É GG  a  
�©�©�å �Î �Ý  !ÿ�N�b!ÿ%Ú !ÿ�N�b!ÿ%Ú

�\!V  
!V !V  

�G�b�47d�ö�

�(�_�c�Û�Ë�Ý
/²&g0[(ò�b�æ
���c�^�8  

�@�@�– �• 2s1�   �47d �47d �47d 1™�Ì 
�4�4 7d�w�� �ö �_ ��   !Õ�M�•�\!ÿ

$Î�b�>�Q�€  
!Õ�M�•�\!F
!O�r�S�c!ÿ
$Î�b�>�Q�€  

!Õ�M�•�\!F
!O�b�>�Q�€  

!Õ�M�•�\!F
!O�b�>�Q�€  

a�� TYPE G �_�c�47d�w���ö�_���b��4)0[(ò�c�æ���I�€�Z�8�^�8�@�
 �Ú�b�47d�ö�¡�Û�«�_0ñ�\�M�•"I�ö�@
�6�•�?�]�:�?*ƒ�Ö�M�•�²0[�@�6�•��  

 

22.15.4���� �8�8 �� 1=#. �> �| �g �m�, �A 

�è�W�b�8��1=#.�>�|�g�m�,�A�c�
1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•$×�^�m�,�A�\�K�Z�G�G�_&g
�M���(8®�b2��õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.0Ž
�M�•�G�\�†�I�C�È�u�•��  
 
22.15.4.1���� �8�8 �� 1=#.   

�w�µ4#4ß�ì"@�†�(8®�M�•�_�c�
 0è9‚�‰�2�>�|�g�8���ö =�b�Ð�½�×�”�Ý �b'¨ II 4Š�_0d���I�€�Z�8�•0è9‚�©
�Ü�î�¬ A>| H �†���‹�M�•�G�\���(8®�c�W0°�b�8��1=#. 2.15 �_�‘�:��  

 

�µ ������ �µ



3.2 �z�W�C�~���Û
3.3 No 

2.2 No 

4.1 3ÿ�C���Û

4.2 �z�W�C�~���Û  
4.3 No 

5.1 3ÿ�C���Û
5.3 No

5.2 �z�W�C�~���Û

7.1  í�K�8  

9.3 �`�I�8

9.4 No 

10.2 No 

10.1 Yes 

11.2 No

11.1 Yes 

12.3 None

12.1 �`�I�C�^�8

12.2 �`�I�8  

13.1 �`�I�8  

8.2 �p&ì�Ø  
8.3 �`�I�8  
8.4 No 

 

8.1  í�K�8

7.2 �p&ì�Ø  
7.3 �`�I�8  
7.4 No 

1.3 No

3.1 3ÿ�C���Û  

1.1 Yes 

1.2 4Š�(���Û

13.2 None 

9.1  í�K�8

2.1 Yes 

6.2 No 

9.2 �p&ì�Ø

6.1 

Yes 

14.2 No 

15.2 No 

16.2 No 

14.1 Yes 

16.1 Yes 

15.1 Yes

�8 �� 1=#. 2.15�� �w�µ 4#4ß�ì "@��  
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�&�R"g�Â�[  
�•!Õ�M�•�\�s8j  

�c�]�:�?  

"@2A/�ã�œ"@ 

�ß/æ"@�b"g�Â 
�[!ÿ3˜�M�•�?  

!ÿ!Þ�†���Û  
�M�•�?>=  

!ÿ!Þ�†���Û
�M�•�?>=  

!ÿ!Þ�†���Û  

�M�•�?>=  

�ß/æ"@�b"g�Â 
�[�ô3ÿ�_!ÿ!Þ  

�M�•�?>=  

�&�R"g�Â�[  
�•!Õ�M�•�\�s8j  

�c�]�:�?  

�ß/æ"@�b"g�Â�[  
!ÿ$Î�M�•�?>=  

400kg/450 l 
�è�V�b�ß/æ"@�? ? 
�r�S�c4:#Ý7V�¥  

�\�M�•�?>=

!ÿ$Î�Š�c�]�b
&ì�Ø�?>= 

�&�R"g�Â�[  
�•!Õ�M�•�\�s8j

�c�]�:�?  

!ÿ3˜�†���Û  
�M�•�?>=  

Box 2 
Test B 

Box 1 
Test A 

Box 3 
Test C

Box 4 
Test C

Box 5 
Test C 

Box 6 
Test D 

Box 7 
Test E

�&�R"g�Â�[  
�•!Õ�M�•�\�s8j

�c�]�:�?  
Box 9 
Test E 

Box 11

Box 12 
Test F 

Box 13 
Test E 

Box 10 
Test G 

50kg �ß/æ�[  
SADT>: 60�¥�?>=  

"@2A�c�[�/�?>=

�|5��®�b��!l�@
>: 150�¥�?>=  

Box 14 
Test H

Box 16

Box 15

>ž>•>ª>½A >ž>•>ª>½B >ž>•>ª>½C >ž>•>ª>½D >ž>•>ª>½E >ž>•>ª>½F >ž>•>ª>½G 

Box 8 
Test E

�µ ������ �µ



22.15.4.2���� �m�m�, �A  

2.15.4.2.1�� �w�µ4#4ß�ì"@�c�
�Q�b�ì�Û�S4��_�K�S�@�W�Z�
�>�|�g�\0ñ�ã�œ"@�b�q�ö4ß(ò�>�|�g4#4ß�ì�È(ò
�b�µ5��_�K�S�@�W�Z�(8®�I�€�•>&'¨ 2.15.2.1 8o�g!·>'��  

2.15.4.2.2�� �w�µ4#4ß�ì"@�c�Q�b�(8®�_�ô��$×�^"I�ö�_�X�8�Z�c��9‚$×�_�8���M�•�G�\��0è9‚�‰�2�c�G�€�_
6õ4��M�•0Û�o�8�•�ö =�\
¹�_ 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý �b'¨ II 4Š>&0è9‚�©�Ü�î�¬ A~H >'�_���u
�}�€�Z�8�•��  

2.15.4.2.3�� �w�µ4#4ß�ì"@�b�ã�œ"@�c�
�G�€�†�S�B�M�•�q�v�47d�^�B�(�b�w�µ4#4ß�ì"@�\� �L�±�–�É�\�K�Z
�(8®�I�€�•�G�\�v�6�•�� �S�T�K 2 '�8®�b�ó���^�B�(�[�v�ã�œ"@�@!Õ$×�_�ó���[�^�C�^�•�•+��ö�v�6�•�S�u�

�\0ñ�ã�œ"@�b+¬�k�•3ÿ�(0Ž ��Ø>& SADT>'�† ����K�Z�>�C�G�\��  
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5 5 �“ +I8×�ö "@"@2A�> �| �g �ã �œ"@ 

  

22.16.1���� ���� *O  

5 �“�_�P�K�Z+I8×�ö�[�6�•"@2A�r�S�c�ã�œ"@ �\�c�
�ì�Û�o�Â�_�|�W�Z5 �“�†--�K�C�†
/�K�
�r�S�c%Ú�o
�M�•"@2A�r�S�c�ã�œ"@�†�8�:��  
 
22.16.2���� �(�( 8®�ö  =   

5 �“�_�P�K�Z+I8×�ö�[�6�•"@2A�r�S�c�ã�œ"@�c�
 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý�b'¨ III 4Š�
 37.4
8o�†#Ý�8�Z�
�W0°�b/²�_�K�S�@�W�Z�G�b�¡�Û�«�_�>�E�•�"�M�b�
�(�_�(8®�I�€�•>8  
 

/²/² 22.16.11���� 5 5 �“ �_ �P�K�Z+I8×�ö �[ �6 �• "@2A�r �S�c �ã �œ"@�b �8 �� �ö  =   

�
�
 �(   �8�8 �� �ö  =   

>/>/   55�¥�b0è9‚ ��Ø�[�
5ð"&�>�|�g�”�Ý�Ñ�½�˜�Ò"&�b�g�‰�[0è9‚�I�€�S
�\�A�
�•8×�Ø�@�8�N�€�?�b5 �“�_�>�8�Z�º6ë 6.25mm �†2x�<�•��  

  
�@�@0°>85ð"&�r�S�c�”�Ý�Ñ�½�˜�Ò�_�>�E�•�q�6�b0è9‚�["@2A�6�•�8�c�ã�œ"@�@+I8×�ö�†&g�K�S�^�}�d�
�Ú�‰
�b5 �“�_�|�•3ã0è�†�M�•�²0[�c�^�8��  
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/²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
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 �
�
 �( 11  
�©�©�å �Î �Ý  +I8×�ö  

�@�@�– �• 2s1�   1™�Ì 
�4�4 7d�w�� �ö �_ ��   5 �“+I8×�b�>�Q�€  

 
 
�@�@0°>8"@2A�r�S�c�ã�œ"@�@�
5 �“+I8×�ö�@�6�~�
$ö+u�>�|�g /�r�S�c%Q�_�c+I8×�ö�@�^�8�\�(8®�I�€�•���œ
�_�c�
�d'ö���Ç�c 1.4.10.5.5 �_0°3U�I�€�Z�8�•�Û�Ë�Ý�_6õ�M�•0d���†0Á�•�K�Z�v�|�8��  
 
22.16.4���� �8�8 �� 1=#. �> �| �g �m�, �A  

�è�W�b�8��1=#.�>�|�g�m�,�A�c�
1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•$×�^�m�,�A�\�K�Z�G�G�_&g
�M���(8®�b2��õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.0Ž
�M�•�G�\�†�I�C�È�u�•��  
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2.16.4.1 �8 �� 1=#.

�8 �� 1=#. 2.16 5 �“ �_ �P�K�Z +I8×�ö �[ �6 �• "@2A�r �S�c �ã �œ"@

                             Yes  

2.16.4.2 �m�, �A

�•8×�Ø�c�
 �47d"@3z3æ�_6õ�M�•�\4��È�Ì�
0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý �b'¨�ê4Š�
 37.4 (��b0è9‚
�2�[ ����•+��[�6�•��0è9‚�[#Ý�8�}�€�•"@2A�c�
�W0°�b�v�b�[�^�I�€�^�E�€�d�^�}�^�8��

��a���� 5ð�†#Ý�8�•0è9‚�_�P�M�•5ð�b�±�–�É>8
S235JR+CR��1.0037 resp.St37-2��
S275J2G3+CR��1.0144 resp.St 44-3���
 ISO 3574,(•�\�¼�å�Â�Ü�å�¢�©�«�¸�Ò�� UNS ��G10200
�r�S�c�
 SAE 1020 

��b�� �”�Ý�Ñ�½�˜�Ò0è9‚>8�¡�Û�µ�»�•�d�K�Z�8�^�8 7075-T6 �r�S�c AZ5GU-T6 �b�|�:�^�±�–�É

�
�(�_0ñ�\
�K�^�8No

5ð�r�S�c�”�Ý�Ñ�½�˜�Ò"&�b�g�‰�_�X�8�Z0è9‚
�I�€�S�\�A�
�•8×�Ø�@�8�N�€�?�b5 �“�_�>�8�Z
�º6ë 6.25mm>&55oC>'�†2x�<�•�? ? 

"@2A/�ã�œ"@

�
�(������

1™�Ì

�µ ������ �µ



'¨'¨ 22.177 'v'v   

5L5L�ö �ì !ÿ!ÿ $Î "@ 

22.17.1���� ���� *O�> �| �g �M�M+á�¦�¦ 8o  

2.17.1.1�� 5L�ö�ì!ÿ$Î"@ �\�c�
�±5�!ÿ$Î�x8��–�_�ô3ÿ�^!Þ!•�†�K�^�8�|�:�_�
!ÿ$Î�ö�†�š�D�M�•�S�u�_5L�ö
�ì�I�€�
�K�S�@�W�Z�47d�ö�¡�Û�«��!ÿ$Î"@���?�}7V�¥�I�€�Z�8�•�
�[�/�r�S�c�®�/�b!ÿ$Î�ö"@2A�r�S�c�ã
�œ"@�†�8�:>&'¨ 2.1 'v>9�Ã�Û�¢�Û�Ç 2.1.2.2 �b�@0°�v�g!·>'�� 1 

2.17.1.2�� 5L�ö�ì!ÿ$Î"@�b�¡�Û�«�_�c�è�W�b�v�b�†�µ�t>8  

(a) �[�/5L�ö�ì!ÿ$Î"@>8�È�v�K�C�c�”�Ý�¥�î�Ý�[ 5�ö�\�I�€�•�?�6�•�8�c�Q�b�Ú�b"@2A�[�|5��I�€
�Z�
�’�M�^�[�/�ã�œ"@�\�^�~!ÿ$Î�ö�†�š�D�I�€�Z�8�•!ÿ$Î�ö"@2A�r�S�c�ã�œ"@��  

���� �� �� �� �@�@0°>8>8�G�€�_�c"@2A�†�È�ô"@�\�M�•�G�\�_�|�•5L�ö�ì�v�µ�r�€�•��   

(b) �®�/5L�ö�ì!ÿ$Î"@>8�È�v�K�C�c�Ú�b�®�/�_ P0Ž�r�S�c�1 î�I�€�Z�
�’�M�^�®�/�ã�œ"@�\�^�~!ÿ
$Î�ö�†�š�D�I�€�Z�8�•!ÿ$Î�ö"@2A�r�S�c�ã�œ"@��  

22.17.2 ���� �(�( 8®�ö  =   

2.17.2.1�� 5L�ö�ì�I�€�S"g�Â�_�6�•�M�m�Z�b!ÿ$Î"@�c�G�b�¡�Û�«�[�è0¦�I�€�^�E�€�d�^�}�^�8>‚�S�T�K�è�W
�b�v�b�†7V�C>8  

(a)�� ��2A$×�^!ÿ$Î�r�S�c!F�d��� �Ý�†% $×�\�K�Z0�4��I�€�S�v�b>9�r�S�c  

(b) 0è9‚�©�Ü�î�¬ 6 (a) �r�S�c 6 (b)�_�K�S�@�W�S�±5�!ÿ$Î�b�47d�ö�@�6�•�v�b�6�•�8�c 0è9‚�‰�2�l
�g�8���ö =�b�Ð�½�×�”�Ý �b'¨ V 4Š51.4 �`(��_0°3U�I�€�•!Þ!•3ÿ�Ø0è9‚�_�K�S�@�W�S/õ�G!Þ!•3ÿ
�Ø�@1200 kg/min �†2x�<�•�v�b>9�r�S�c  

(c)�� $Î!Õ�(0Ž�š�¿�Ý� �î�@ 300 J/g �• 6�b�v�b��  

���� �� �� �� �@�@0° 11>8>85L�ö�ì�I�O�S"g�Â�[ (a)�r�S�c  (b)�b�8���ö =�_�œ+´�M�•"@2A�r�S�c�ã�œ"@�c!ÿ$Î"@>&'¨ 2.1
'v�g!·>'�\�K�Z�(8®�K�^�E�€�d�^�}�^�8�� (c) �b�8���ö =�_�œ+´�M�•"@2A�r�S�c�ã�œ"@�c�Ú�b"@#.$×
�47d�ö�¡�Û�«�b(
�V�_�^�•�[�6�•�:��  

���� �� �� �� �@�@0° 22>8>8$Î!Õ�(0Ž�š�¿�Ý� �î�c�
4:�\�^!Õ5� ����2�†�v�U�8�Z�N���K�Z�v�|�8>&0è9‚�‰�2�l�g�8��
�ö =�b�Ð�½�×�”�Ý�b'¨ II 4Š20 (� 20.3.3.3 �†�g!·>'��   

2.17.2.2�� 5L�ö�ì!ÿ$Î"@�c�
�j)%�\�Q#Ý�b�S�u�ß/æ"g�Â�[�
�G�b�¡�Û�«�b 4 �X�b�
�(�_�(8®�I�€�^�E�€�d�^
�}�^�8���(8®�c 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý �b'¨ V 4Š51.4 �`(��_0°3U�I�€�Z�8�• ��!Þ!•3ÿ�Ø0è9‚>&�¥
!V>'���†#Ý�8�S/õ�G!Þ!•3ÿ�Ø>& Ac>'�_�ö�Y�8�Z�
/² 2.17.1 �_�K�S�@�W�Z/œ�:>8   

                                                   
1 � � � �'¨ 2.1 'v�[��*O�I�€�Z�8�•�Y�ó��!ÿ$Î"@�c5L�ö�ì�_�|�W�Z�ó���ì�M�•�G�\�@�[�A�
�K�S�@�W�Z'¨ 2.17 'v�b

�M�m�Z�b�8���ö =�† 6�S�O�d�
5L�ö�ì!ÿ$Î"@�\�K�Z�(8®�@�[�A�•�[�6�•�:���G�b���œ�
�µ�”$×�^�H í�_�P�M�•
�¤�Ø�_6õ�M�•�_���@�ó
²�^�v�…�8�x�Q#Ý�b�²�ó�†�ô���M�•�S�u�_5�0[�\�î�ƒ�€�•�b�[�
5L�ö�ì!ÿ$Î"@�c�¸�«�º
�©�Ü�î�¬ 3>&0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý�b'¨ I 4Š>'�_�K�S�@�W�Z0è9‚�†�I�€�•�m�A�[�6�•���G�b)��Ý�c
�ó
²�¹�î�±�©�î�º�[�_���f�j�I�€�•�m�A�[�6�•��  

�µ ������ �µ



/²/² 22.17.1>8>85L5L�ö �ì !ÿ!ÿ $Î "@�b �8 �� �ö  =   

�
�
 �(   �8�8 �� �ö  =   

11  /õ�G!Þ!•3ÿ�Ø>& Ac>'�@ 300 kg/min �è�V�
 1200 kg/min �†2x�<�^�85L�ö�ì!ÿ$Î"@   

22  /õ�G!Þ!•3ÿ�Ø>& Ac>'�@ 140 kg/min �è�V�
 300 kg/min �• 6�b5L�ö�ì!ÿ$Î"@  

33  /õ�G!Þ!•3ÿ�Ø>& Ac>'�@ 60 kg/min �è�V�
 140 kg/min �• 6�b5L�ö�ì!ÿ$Î"@  

44  /õ�G!Þ!•3ÿ�Ø>& Ac>'�@ 60 kg/min �• 6�b5L�ö�ì!ÿ$Î"@  

  

�@�@0° 11>8>85L�ö�ì!ÿ$Î"@�c�
"I�_ 5�ö�[5L�ö�ì�I�€�Z�8�•���œ�_�c�
�’�M�ö�†�–�U3û�–�b2�-¶�x�v�…�8�[�(
7³�K�^�8�|�:�_�X�C�}�€�Z�8�•�m�A�[�6�•��0�4�*…�í�j)%*…�c�
5L�ö�ì�†&�1��M�•�S�u�b2�-¶�‡6ë�x�m8p
�_�X�8�Z�ó
²�¹�î�±�©�î�º�_�_���†�f�j�M�m�A�[�6�•���6�•"g�#�W�[�c�
�j)%�x�Q#Ý�b6ë�_5L�ö�ì�c>&�[
�<�d�
5L�¤�c�
 5�ö�c�r�S�c��#.>'�@�ö�a�K�
�K�S�@�W�Z5L�ö�ì!ÿ$Î"@�b�47d�ö�@�Q�•�M�•�•+��ö�@�6�•��
�I�}�_�
�ó
²�¹�î�±�©�î�º�_�c�
"@2A�r�S�c�ã�œ"@�@���(�_5L�ö�ì�I�€�Z�8�^�8�ì�_�Q�±�M�•!F!O�
!ÿ8¼
�r�S�c8Õ�S�47d�ö�†4J�E�•�S�u�b�_���†�µ�u�•�m�A�[�6�•��   

�@�@0° 22>8>85L�ö�ì!ÿ$Î"@�c0d�D�b% $×>&�[�<�d3z3æ>'�_�|�W�Z$��^�•�…�8�_�^�•�[�6�•�:��3z3æ% $×�b�[�/
�b5L�ö�ì!ÿ$Î"@�b�(8®�c�47d"@3z3æ�_6õ�M�•�\4��È�Ì�
�Ô�¹�Ý0d�N�b'¨ 2.4 'v 2.4.2.4 (��[�…�ƒ�€�Z�8�•��
�®�/�b5L�ö�ì!ÿ$Î"@�b�(8®�c�Ô�¹�Ý0d�N'¨ 2.3 'v 2.3.1.4 (��[�…�ƒ�€�Z�8�•��  

�@�@0° 33>8>85L�ö�ì!ÿ$Î"@�b!ÿ$Î�ö�c�
0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý�b�¸�«�º�©�Ü�î�¬ 2 �_�|�W�Z�ô��
�I�€�•�m�A�[�6�~�
�ó
²�¹�î�±�©�î�º�_0°3U�I�€�•�m�A�[�6�•��3z3æ% $×�[�b�®�/5L�ö�ì!ÿ$Î"@�b0è9‚�c
0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý 32 (��
 32.3.2 �†�g!·�M�•��3z3æ% $×�[�b�[�/5L�ö�ì!ÿ$Î"@�b0è9‚�c�

0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý 33 (� 33.2.3 �[�…�ƒ�€�Z�8�•��   

�@�@0° 44>8>82�-¶�
�j)%�>�|�g�Q#Ý�b% $×�[�c�
5L�ö�ì!ÿ$Î"@�@3ã�•$×�_'¨ 2.1 'v>&!ÿ$Î"@>'�
'¨ 2.6 'v>&�,!F
�ö�®�/>'�>�|�g'¨ 2.7 'v>&�•!Þ�ö�[�/>'�_�^�•�G�\�c�^�8��   

22.117.3���� �4�4 7d�w�� �ö �_ �� �b �� 4)   

/²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S���œ�_�Q
#Ý�•+��^�@�–)./²&g�b�[�†&g�M��  

 

/²/² 22.17.2>8>8  5L5L�ö �ì !ÿ!ÿ $Î "@�b �Û�Ë�Ý0[ (ò  

  �
�
 �(   11  �
�
 �(   22  �
�
 �( 33  �
�
 �( 44  

�©�©�å �Î �Ý  !V !V !V !V 

�@�@�– �• 2s1�   �47d �47d 1™�Ì 1™�Ì 

�4�4 7d�w �� �ö �_
����   

!F!O�
!ÿ8¼�r�S�c8Õ
�S�47d�ö>95L�ö�ì�c
�@�ö�a�K�S���œ�_�c
!ÿ$Î�b�47d�ö�b�Q�•  

!F!O�r�S�c8Õ�S�47d
�ö>95L�ö�ì�c�@�ö�a�K
�S���œ�_�c!ÿ$Î�b�47d

�ö�b�Q�•  

!F!O�r�S�c8Õ�S�4
7d�ö>95L�ö�ì�c�@�ö
�a�K�S���œ�_�c!ÿ
$Î�b�47d�ö�b�Q�•  

!F!O�47d�ö>95L�ö�ì
�c�@�ö�a�K�S���œ
�_�c!ÿ$Î�b�47d�ö

�b�Q�•  

 

22.17.4���� �8�8 �� 1=#. �> �| �g �m�, �A  

�è�W�b�8��1=#.�>�|�g�m�,�A�c�
 1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•�^�m�,�A�\�K�Z�G�G�_&g�M��
�(8®�b2��õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�c�8���ö =�_�X�8�Z�|�C1*�m#.0Ž�M
�•�G�\�†�I�C�È�u�•��  
 
 

�µ ������ �µ



22.17.4.1���� �8�8 �� 1=#.   

�� 5L�ö�ì!ÿ$Î"@�†�(8®�M�•�S�u�_�c�
 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”�Ý �b'¨ V 4Š�_0°3U�I�€�Z�8�•�|�:
�_�
!ÿ$Î�•+��ö�>�|�g/õ�G!Þ!•3ÿ�Ø�b�¹�î�±�† ����M�•�m�A�[�6�•���(8®�c�8��1=#. 2.17.1 �_�‘�:��  
  

�8�8 �� 1=#. 22.17.1����   5L5L�ö �ì !ÿ!ÿ $Î "@  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

>&���Ì�î�ª�_)F�C>'  

 

0è9‚  6 (a), 6 (b) 

No 

!ÿ$Î�ö�†�š�D�M�•�S�u�_5L�ö�ì�I�€�S!ÿ$Î�ö�b"@2A�6�•�8
�c�ã�œ"@�†�µ�‡�[�8�•�?>=   

$Î!Õ�(0Ž�š�¿�Ý� �î�@ 300 J/g �• 6�?>=  

Yes 

No  
5L�ö�ì!ÿ$Î"@�\�c�(8®�I�€

�^�8  

 
�Ú�b"@#.$×�47d�ö�¡�Û�«�_

�^�•�•+��ö  

 
Yes 

"@2A/�ã�œ"@�c�[�/�r�S�c�®�/�?>=  

 

)��Ý�c�±5�!ÿ$Î�?>=  

!Þ!•3ÿ�Ø0è9‚  
>&'¨ V 4Š, 51.4>'  

�47d�ö�¡�Û�«��!ÿ$Î"@��  
>&'¨ 2.1 'v�8���ö =�g!· ) 

)��Ý�c�±5�!ÿ$Î�?>=  

AC > 1200 kg/min? 

No 

Yes 

!ÿ$Î"@ 

�
�( 1.1 

 
�47d 

Yes 

 

No 

Yes 

No 

!ÿ$Î"@ 

�
�( 1.1 

 
�47d 

��

��

�µ ������ �µ



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.17.4.2�� �m�, �A 

2.17.4.2.1�� �è�W�b���œ�_�c5L�ö�ì!ÿ$Î"@�b�(8®�m8p�†4:#Ý�K�^�8>8  

(a)�� "@2A�r�S�c�ã�œ"@�@�
'¨ 2.1 'v�b�8���ö =�_�‘�W�S!ÿ$Î"@�†�µ�r�^�8>9�r�S�c  

(b)�� $Î!Õ�(0Ž�š�¿�Ý� �î�@ 300 J/g.�• 6�[�6�•��   

2.17.4.2.2�� $Î!Õ�(0Ž�š�¿�Ý� �î�c�M�[�_5L�ö�ì�I�€�S!ÿ$Î"@�†#Ý�8�Z ����I�€�•�m�A�[�6�•>&�M�^�ƒ�U>8
!ÿ$Î"@�>�|�g!ÿ$Î�ö�†�š�D�M�•�S�u�_#Ý�8�}�€�•"@2A�_�|�~�S�B�I�€�•�’�M�^�[�/�r�S�c�®�/�ã�œ"@>'��
$Î!Õ�(0Ž�š�¿�Ý� �î�c�
4:�\�^!Õ5� ����2�†�v�U�8�Z�N���K�Z�v�|�8>& 0è9‚�‰�2�l�g�8���ö =�b�Ð�½�×�”
�Ý �b'¨ II 4Š20 (� 20.3.3.3 �†�g!·>'��  

 

�
�( 2 

�47d 

No

AC �• 300 kg/min  
�” 1200 kg/min? 

AC �• 140 kg/min  
< 300 kg/min? 

AC �• 60 kg/min  
< 140 kg/min? 

AC < 60 kg/min? 

Yes 

�
�( 1 

 

�47d 

�
�( 3 

 

1™�Ì 

�
�( 4 

 

1™�Ì 

 

No 

 

 

No 

 

 

No 

 

Yes 

Yes 

Yes 

��

��

��

��

�µ ������ �µ



 
 
 
 
 
 
 
 
 
 
 
 
 

PPART 3  

HHEALTH HAZARDS  
 
 
 
 
 

'¨'¨ 33 4Š4Š  

�ú�ú �ã �_ �P�M�• �w�� �ö   
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

�µ ������ �µ





'¨ 3.1 'v

�ô �ö �˜ �ö

3.1.1 �� *O

�ô�ö�˜�ö�\ �c�
"@2A�r�S�c�ã�œ"@�l�b�"�G�r�S�c%·�ì6ë�b)��•�
)�$ö�r�S�c�¾
°�d�C7â�‹�_#Õ�L�•�ú�ã
�l�b5�(��^�w���s8j>&�M�^�ƒ�U+´�Z�8#Ý>'�†�I�M��

3.1.2 "@2A�b �( 8®�ö  =

3.1.2.1 "@2A�c�
)��•�
)�$ö�>�|�g�¾
°)�2°�_�|�•�ô�ö�˜�ö�_�ö�Y�8�Z/²�_&g�I�€�•�|�:�^�•�µ�º�œ�Ç
�Í�b�8���ö =�_�|�W�Z 5 �X�b�w���ö�
�(�b 1 �X�_�m�\�Z�•�G�\�@�[�A�•���ô�ö�˜�ö�b�Í�c LD 50>&)��•�

)�$ö>'�r�S�c LC 50>&�¾
°>'�Í�r�S�c�
�ô�ö�˜�ö�N���Í>& ATE >'�[/²�ƒ�I�€�•�� in vivo 0è9‚�_�|�~%$�K$×
�_ LD 50/LC 50 �@�Ó�u�}�€�•�M�‰�
�Ú�b�‚�K�8 in vivo 0è9‚>&�[�
�|�~�a�^�8�·"@�†�Q#Ý�K�S>'�[�c�
�˜�ö
�b5�0[�^+«�Ë�©�Ã�^�]�w���ö�
�(�b�m�~�\�Z�_�g!·�I�€�•�|�:�^�
�ô�ö�˜�ö�b�Ú�b�æ�†�v*ƒ�Ö�I�€�•��1�
�Â�b�S�u�b�@0°�c/² 3.1.1 �_)F�8�Z&g�I�€�Z�8�•��

/² 3.1.1 �ô �ö �˜ �ö �
 �( �_ 6õ�M�• �ô �ö �˜ �ö �N�� �Í >&ATE>' �> �| �g �8 �� �ö  =

�d �C7â)� 2° �
 �( 1 �
 �( 2 �
 �( 3 �
 �( 4 �
 �( 5

)� �• ��mg/kg �/5���

�@0°(a),(b)�g!·
ATE �Ì  5 5 < ATE �Ì 50 50 < ATE �Ì 300 300 <ATE �Ì 2000 2000<ATE �Ì 5000

�@0°(g)0ò(ý�^�8��

�ö =�g!·
)� $ö��mg/kg �/5� ����

�@0°(a),(b) �g!·
ATE �Ì 50 50 < ATE �Ì 200 200<ATE �Ì 1000 1000 <ATE �Ì 2000

�¼�/ ��ppmV��

�@0°(a), (b) ,(c)�g!·
ATE �Ì 100 100<ATE �Ì 500 500<ATE �Ì 2500 2500 <ATE �Ì 20000

�@0°(g)0ò(ý�^�8��

�ö =�g!·-h �¼>&mg/l>'

�@0°(a), (b) ,(c),(d), 

(e)�g!·

ATE �Ì 0.5 0.5 < ATE �Ì 2.0 2.0 < ATE �Ì 10.0 10.0 <ATE �Ì 20.0

(Š�; �> �| �g �Ñ�« �º ��mg/l ��

�@0°(a), (b), (c), (f)�g!·
ATE �Ì 0.05 0.05 <ATE �Ì 0.5 0.5 < ATE �Ì 1.0 1.0 < ATE �Ì  5.0

�@0°>8�¼�/ ð�Ø�c��'��[�b$Ò�S�(�b>/>& ppmV >'�†�"�)�\�K�Z/²�I�€�Z�8�•��

/² 3.1.1 �l �b �@0°>8

(a)  "@2A�b�(8®�b�S�u�b�ô�ö�˜�ö�N���Í (ATE) �c�
�<#Ý�•+��^ LD 50/LC 50 �?�}�“�}�€�•>9

(b) �ã�œ"@�B�(�b�(8®�b�S�u�b�ô�ö�˜�ö�N���Í (ATE) �c�
���†#Ý�8�Z�“�}�€�•>8

(i)   �<#Ý�•+��^ LD 50 / LC 50>9�Q�b�o�?

(ii)  (
�V0è9‚�b)��Ý�_6õ4��K�S/² 3.1.2 �?�}�b4:�)�^�š�n�Í>9�r�S�c

(iii)  �(8®�
�(�_6õ4��K�S/² 3.1.2 �?�}�b4:�)�^�š�n�Í>9

(c) /²�p�b�¾
°0è9‚�b�•�µ�º�œ�Ç�Í�c 4 �ì6ë0è9‚�d�C7â�_�ö�Y�C�� 1 �ì6ë�d�C7â�[�Ó�u�S�
�¤�Ñ�b�¾

°�˜�ö�¹�î�±�†�n'ì�M�•�_�c�
�¼�/�>�|�g-h�¼�b���œ�c 2�
(Š�;�>�|�g�Ñ�«�º�b���œ 4 �[�m�•>9

(d)  �6�•0d�D�©�«�¸�Ò�[�c�
8ì�ô-h�¼ ð�Ø�†3ã�•0[(ò�\�K�Z�Q#Ý�K�
"I�9�^�ú�ã�>�|�g�ó
²�–1¤0d��
�†0¿�E�Z�8�•>&�[>8�47d"@3z3æ�_6õ�M�•�\4��È�Ì>' >9

(e) "@2A�_�|�W�Z�c�
0è9‚�P1ß�\�^�•"@2A�b"g�Â�@-h�¼�T�E�[�^�C�
�®�/%&�\-h�¼%&�[�ã�B�I�€�•��
�r�S�Ú�b�ì�Û���[�c�
0è9‚7º�V�¼�@�
�o�p�¼�/%&�_3Æ�8-h�¼�[�6�•�G�\�v�6�•���G�b�‹*…�b�[�[
�c�
�
�( 1 (100ppmV) �
�
�( 2 (500ppmV) �
�
�( 3 (2500ppmV) �
�
�( 4 (20000ppmV)�b�|�:�_�


�µ ������ �µ



ppmV  ð�Ø�_�|�~�(8®�M�m�A�[�6�•>9  

��(Š�;���
���Ñ�«�º���>�|�g��-h�¼���\�8�:#Ý1��c�è�W�b�\�>�~��*O�I�€�•>8  

(i)   (Š�; : �ž�«>&3û�–'5�¼>'�b�p�_�‹4��M�•"@2A�r�S�c�ã�œ"@�b�[�/�b(•�Ê>9  
  

(ii)  �Ñ�«�º : �ž�«>&3û�–'5�¼>'�b�p�_�‹4��M�•"@2A�r�S�c�ã�œ"@�b�® r>9  
 

(iii) -h�¼: �®�/�r�S�c�[�/�b"g�Â�?�}�:���I�€�S�ž�«"g�b"@2A�r�S�c�ã�œ"@��  
 

� � � ��M+á�_(Š�;�c�
�µ�”$×�^�d&ì�[�g�B�I�€�•���M+á�_�Ñ�«�º�c�
4#8ì�ô-h�¼�b��)°�r�S�c�®�/�b
"@#.$×�^�g�•�[�g�B�I�€�•��(Š�;�>�|�g�Ñ�«�º�b�±�A�I�c�
�M+á�_ 1�—m �• 6�?�}�>�|�Q 100�—m
�r�[�[�6�•>9  

(f)  (Š�;�>�|�g�Ñ�«�º�b�X�Í�_�X�8�Z�c�
�Ò�‹ OECD �¸�«�º�ž�–�»�Û�–�å�@�
�¾
°�•+��^�g�Â�[�b
(Š�;�>�|�g�Ñ�«�º�b$Î#Õ�
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�@�– �• 2s1�  �47d �47d �47d 1™�Ì 1™�Ì 

�4 7d�w�� �ö �_ ��   

-- )� �•  
8ç�s3¸�t�\  
#Õ�è�_�47d  

8ç�s3¸�t�\  
#Õ�è�_�47d  

8ç�s3¸�t�\  
�w�˜  

8ç�s3¸�t�\  
�w��  

8ç�s3¸�t�\  
�w���b�>�Q�€  

-- )� $ö 
$ö+u�_�K0• 
�M�•�\#Õ�è  

�_�47d  

$ö+u�_�K0• 
�M�•�\#Õ�è  

�_�47d  

 
$ö+u�_�K0• 
�M�•�\�w�˜  

 

$ö+u�_�K0• 
�M�•�\�w��  

$ö+u�_�K0• 
�M�•�\�w��  
�b�>�Q�€  

-- �¾
°  
�@0°�g!·  

�¾
°�M�•�\  
#Õ�è�_�47d  

�¾
°�M�•�\  
#Õ�è�_�47d  

�¾
°�M�•�\  
�w�˜  

�¾
°�M�•�\  
�w��  

�¾
°�M�•�\  
�w���b�>�Q�€  

�@0°>8"@2A/�ã�œ"@�@>&$ö+u�r�S�c%Q�_6õ�M�•�¹�î�±�_�ö�Y�A>'+I8×"@�[�6�•�\�ô���I�€�•���œ�
�d'ö���Ç � � � �
�c�
+I8×�ö�†�©�å�Î�Ý�r�S�c�47d�w���ö�_���\�K�Z��4)�K�Z�v�|�8���M�^�ƒ�U�
4:�)�^�ô�ö�˜�ö�b�©�å�Î
�Ý�_�•�<�Z�
��+I8×�ö���6�•�8�c���¼4(�_+I8×�ö���^�]�b+I8×�ö�b�47d�w���ö�_���\�\�v�_+I8×�ö�b�©�å�Î
�Ý>&$ö+u�\%Q�b+I8×�ö�b�S�u�_#Ý�8�}�€�•>'�†3ã�•�K�Z�v�|�8��
 
 
3.1.4.2�� �ô�ö�˜�ö�b�47d�w���ö�_���c�d�C7â)�2°�_�|�•�47d�w���ö�†�
�9�K�Z�8�•���ô�ö�˜�ö�(8®�b��4)�v
�r�S�G�b�
�9�†�o�Î�I�O�•�m�A�[�6�•���[�<�d�
�ô�ö)��•�˜�ö�
�( 1�
�ô�ö)�$ö�˜�ö�
�( 1 �Q�K�Z�ô�ö�¾
°
�˜�ö�
�( 1 �[�6�•��"@2A�6�•�8�c�ã�œ"@�@ 1 �X�è�V�b�d�C7â)�2°�_�P�K�Z�(8®�I�€�•���œ�c�

²�Z�b6õ4��K
�S�(8®�c7C�“�i 4 �_�Â0°�I�€�Z�8�•�|�:�_ SDS �[��4)�I�€�^�E�€�d�^�}�^�8�K�
6õ4��K�S�47d�w���ö�_6õ
�M�•0[(ò�c 3.1.3.2 �[0d���I�€�Z�8�•�|�:�_�Û�Ë�Ý�_�µ�r�€�^�E�€�d�^�}�^�8�� 3.1.3.6.2.2 �[0d���I�€�Z�8
�•�|�:�_�
���ã�œ"@�b x %�c�ô�ö>&)��• /)�$ö /�¾
°>'�˜�ö�@�•%±�b�B�(�?�}�^�•���\�8�:0°3Ù�@��4)�I�€�•��
�œ�
�d�C7â�b)�2°�_�|�•�
�9�v�r�S�•+��[�6�•�:���[�<�d�
���ã�œ"@�b x %�c�ô�ö)��•�˜�ö�@�•%±�b�B�(�?�}
�^�•���r�S���ã�œ"@�b x %�c�ô�ö)�$ö�˜�ö�@�•%±�b�B�(�?�}�^�•���^�]��

100�: (�wC unknown  if > 10%)
ATEmix   = �w 

Ci
ATEi   

>l  

 
3.1.3.6.2.3�� �ô�ö�˜�ö�@�•%±�b�\0ñ�B�(�b
² ð�Ø�@�Ì 10%�b���œ�_�c�
 3.1.3.6.1 �_&g�K�S�'�†#Ý�8�•�m�A

�µ ������ �µ



 

33.1.5���� �8�8 �� 1=#. ����   
 

�è�W�b�8��1=#.�c�
1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•$×�^�m�,�A�\�K�Z�G�G�_&g�M���(8®�b2�
�õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.0Ž�M�•�G�\�†�I
�C�È�u�•��  
 
33.1.5.1   �8�8 �� 1=#. 33.1.1���� �ô�ô �ö �˜ �ö   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��8��1=#. 3.1.2 �?�}�b ATE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�����Ì�î�ª�_)F�C��  
 
 
   

"@"@2A:: �ô�ö�˜�ö�†0Û�o�M�•�¹�î�±�r�S�c�_���@�6�•�?>=  

� � � � � � � ���
� � � � � � � ���

 
 
 
 
 
 

Yes 

 No 

No 

 Yes 

�
�( 1 

 

�47d 

�ã�ã �œ"@::  �ã�œ"@�Q�b�v�b�
�6�•�8�c�B�(�_�X�8�Z�

�ô�ö�˜�ö�†0Û�o�M�•�¹�î�±�r�S�c�_���@�6�•�?>=  

���� Yes 

 No   �(8®�[�A�^�8  

3.1.2 �?�}  3.1.3.4 �b�8���ö =�[�è�W�_0ñ�\�M�•�?>=  

(a) )��• �� LD 50 ><�����?�X ��>: ���� mg/kg �/5��
�r�S�c ��
(b) )�$ö  LD 50 ><50 �?�X  �Ì  200 mg/kg �/5��
�r�S�c  
(c) �¾
°>&�¼�/>' LC 50 ><100 �?�X  �Ì  500 ppm�
�r�S�c  
(d) �¾
°>&-h�¼>' LC 50 >< 0.5 �?�X  �Ì  2.0 mg/l �
�r�S�c  
(e)�����¾
°>&(Š�; /�Ñ�«�º>' LC50 >0.05 �?�X  �Ì 0.5��mg/l  

 Yes 

�
�( 2 

 

�47d 

  �(8®�[�A�^�8  

3.1.2 �?�}  3.1.3.4 �b�8���ö =�[�è�W�_0ñ�\�M�•�?>=   
(a) )��•  LD 50 �Ì  5 mg/kg �/5��
�r�S�c  
(b) )�$ö  LD 50 �Ì  50 mg/kg �/5��
�r�S�c  

(c) �¾
°>&�¼�/>' LC 50 �Ì  100 ppm�
�r�S�c  
(d) �¾
°>&-h�¼>' LC 50 �Ì  0.5 mg/l �
�r�S�c  
(e)�����¾
°>&(Š�; /�Ñ�«�º>' LC50 �Ì 0.05 mg/l  

�B�(�?�} ATE �†0£'ì�M
�•�8��1=#. 3.1.2 �†�g
!·�O�|  

�ã�ã �œ"@::  �ã�œ"@�Q�b�v�b�_�X�8�Z�
�ô�ö�˜�ö�†
0Û�o�M�•�¹�î�±�r�S�c�_���@�6�•�?>=   No 

Yes 

No 

��

��

�µ ������ �µ



�
�( 3 

 

�47d 

�
�(�_0ñ�\�K�^�8  

(a) �Ç�l�b�w�–�^�˜�ö�s8j�†&g�M�™8—�[�A�•�_���@�6�•�?>=  
�r�S�c � � � � 

(b) )��•�
�¾
°�r�S�c$ö+u�[�b�
�( 4 �b�Í�r�[�b0è9‚�[+´�Z�K  
�S�·"@�@�8�S�?>=  �r�S�c   

(c) �
�( 4 �b�Í�r�[�b0è9‚�[�
�W$i�
'g�Ÿ�
�Y���(�^�Ÿ)Ë�8�è
�¥�b�˜�ö�b�w�–�^�©�Ã�@�S6Û���_�|�~�8���I�€�S�?>=  �r

�S�c  
(d)�� �Ú�b�·"@0è9‚�[�
�w�–�^�ô�ö�s8j�b�•+��ö�†&g�M�™8—�[�A

�•�_���†�S6Û���@&�1��K�S�?>=  

 Yes 

�
�( 5 �_�(8®

�©�å�Î�Ý�^�K

>&1™�Ì>'

� | �~�47d�Ø�b9×�8
� 
 � ( �_�(8®�M�•�?
�Ð�@�^�8���œ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

  

  

  

  

���� �� �� �� �� �� �� �� �� �� No 

  

  
��
 

3.1.2 �?�}  3.1.3.4 �b�8���ö =�[�è�W�_0ñ�\�M�•�?>=  

(a) )��• LD 50 ><300 �?�X  �Ì  2000 mg/kg �/5��
 �
 �r�S�c  
(b) )�$ö LD 50 ><1000 �?�X  �Ì  2000 mg/kg �/5��
�r�S�c  

(c) �¾
° ���¼�/��  LC 50 ><2500 �?�X  �Ì  20000 ppm�
�r�S�c  
(d) �¾
° ��-h�¼�� LC 50 ><10 �?�X  �Ì  20 mg/l �
�r�S�c  
(e) �¾
° ��(Š�; /�Ñ�«�º��  LC 50 ><1 �?�X  �Ì  5 mg/l 

 Yes 

�
�( 4 

 

1™�Ì 

3.1.2 �?�}  3.1.3.4 �b�8���ö =�[�è�W�_0ñ�\�M�•�?>= ����
(a) )��• LD 50 >< 50 �?�X  �Ì  300 mg/kg �/5��
�r�S�c  

(b) )�$ö LD 50 >< 200 �?�X  �Ì  1000 mg/kg �/5��
�r�S�c  
(c) �¾
° ���¼�/��  LC 50 >< 500 �?�X  �Ì  2500 ppm�
�r�S�c  
(d) �¾
° ��-h�¼�� LC 50 >< 2 �?�X  �Ì  10.0 mg/l �
�r�S�c  
(e) �¾
° ��(Š�; /�Ñ�«�º��  LC 50 >< 0.5 �?�X  �Ì  1.0 mg/l  

No 

3.1.2 �?�}  3.1.3.4 �b�8���ö =�[�è�W�_0ñ�\�M�•�?>=  

(a) )��• LD 50 ��><2000���?�X �� �Ì  ��5000 mg/kg ���/5��
�r�S�c ��
(b) )�$ö LD 50 ��><2000���?�X �� �Ì  5000 mg/kg ���/5��
�r�S�c ��
(c) �¾
° ���¼�/�
-h�¼�r�S�c(Š�; ���Ñ�«�º�� �� LC 50 ���@)��• �����>�|�g

)�$ö �� LD 50 ���_%&�\�M�•(
�V ��
>&�M�^�ƒ�U�
 2000��5000 mg/kg ���/5�>'�_�6�•  

�
�( 5 

 
�©�å�Î�Ý�^�K  

 
1™�Ì 

No 

No 

No 

 Yes 

 Yes 

��

��

�µ ������ �µ



 

33.1.5.2  �8�8 �� 1=#.   33.1.2���� �ô�ô �ö �˜ �ö ��3.1.3.5 �>�|�g  3.1.3.6 �(8®�ö =�g!·����
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
� � � � � � � � � �Yes 
 
 
 
 
 
 
 

 
 

  

  

�?�? �? �? �? �? �? �? �? �? �?   

3� � � ��<#Ý�[�A�•�_���@�^�8�B�(�@�ã�œ"@�p�_�Í>/>#�b ð�Ø�[�Q#Ý�I�€�Z�8�•���œ�
�(8®�c�ô�ö�˜�ö�@�¤%±�b�B�(�b�s�_�ö

�Y�8�Z/œ�ƒ�€�•�m�A�[�6�~�
3ã�•�b0°3Ù�[�ã�œ"@�p�b>v>#�c�ô�ö>&)��• /)�$ö /�¾
°>'�˜�ö�@�•%±�b�B�(�?�}�^�•�\�8�:�¦��

�†�Â0°�M�•�m�A�[�6�•���d'ö���Ç�c�Q�b3ã�•$×�^0°3Ù�†�Û�Ë�Ý�r�S�c SDS �6�•�8�c�Q�b�g�‰�[��4)�M�•�G�\�†�Â0°�M�•�?

�]�:�?�
�r�S�Q�b0°3Ù�†�]�G�_�M�•�?�b4E�¥�†0�4�*… /�j)%*…�_�$�a�•�?�]�:�?�†�ô�u�•�G�\�@�[�A�•��  

�ã�œ"@�b�M�m�Z�b�B�(�_�X
�8�Z�ô�ö�˜�ö�¹�î �±�@�6�•
�?>= 

Yes 

�B�(�b�Y2Š�b ATE �†�N���[
�A�•���6�U�
�n'ì�Í�†�_�C�G

�\�@�[�A�•�?>=   

�ô�ö�˜�ö�Í �b�ƒ�?�}�^�8�B
� ( � b �œ0£  ð �Ø �@10># �è �V
�?>= 

No 

No 

 
��
��
�ã�œ"@�bATE �†�ô���M�•�ô�ö�˜�ö
0Û�o0£'ì�†4:#Ý�M�•��

��

��

�G�G�[ ��

Ci= i �B�(�b ð�Ø ��

n = �B�(�X�
 i ���c>/�?�} n���r�[ ��
�š�ì�I�O�•��

ATEi = i �B�(�b�ô�ö�˜�ö�N���Í��  

Yes 

No3 

�ô�ö�˜�ö0Û�o0£'ì�†4:#Ý�M�• �����6�U�


�ô�ö�˜�ö�Í�•%±�b�B�(�b�œ0£ ð�Ø�@
10>#�è�V�b���œ ����

��

��

ATE mix  
�8��1=#.��

3.1.1 

�X�^�B�b�N�N�†4:#Ý�[�A�•�?>=  

No 

           Yes 

ATE mix  
�8��1=#.��

3.1.1 

 
4:�)�^�
�(�_
�(8®�M�•  
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�!��

�Q�P�L�[

�X�Q�N�Q�R�Z�Q

�$�7�(�L
�&�L

�$�7�(

�����������������L�I�����&��������
��

�¦� 
�Q �L

�L

�P�L�[ �$�7�(
�&

�$�7�(
������ ��

�µ ������ �µ





'¨ 3.2 'v  

$ö+u+I8×�ö /�H í �ö  

�� �� *O�> �| �g �M+á�¦ 8o 

3.2.1.1�� $ö+u+I8×�ö�\ �c$ö+u�_�P�M�•�Y�•3ë$×�^�†
/�†#Õ�L�I�O�•�G�\�†�I�M>9�M�^�ƒ�U"@2A�r�S�c�ã�œ
"@�l�b�d�C7â�‹�_2s�G�•�
/²$ö�†2�3û�K�Z%?$ö�_+³�•�Â�}�?�_1��u�}�€�•�o�Z��  
 

$ö+u�H í�ö�\ �c�
"@2A�r�S�c�ã�œ"@�l�b�d�C7â�‹�_2s�G�•�
$ö+u�_�P�M�•�•3ë$×�^�†
/�†#Õ�L�I�O�•�G
�\�†�I�M��  
 
3.2.1.2�� �(8®�b�S�u�
$ö+u+I8×�ö /�H í�ö�_6õ�M�•�M�m�Z�b
°�m�•+��^6õ4��M�•�_���c�p7Ÿ�I�€�
���\�ö�\
�™8—�ö�b0{!l�?�}�Q�b2A�_�X�8�Z0Û�o�I�€�•���•+��^7H�~�(8®�c�
 OECD �¸�«�º�ž�–�»�Û�–�å�r�S�c� '¼
�b�‰�2�b�|�:�^�
�\7•$×�_�è0É�I�€�w�E
°�€�}�€�Z�8�•�‰�2�_�|�~�v�}�€�S�¹�î�±�_�ö�Y�C�m�A�[�6�•��
3.2.2.1 �?�} 3.2.2.6 �_
°�m�[�A�Q�:�^$��^�•�±�–�É�b�_���_�P�M�•�8���ö =�†&g�K�S�� � � � � 
 
3.2.1.3�� �•7u$×�”�É�ß�î�³ >&3.2.2.7 �g!·>'�@
°�m�•+��^�_���†�Þ�Ë�Ý /�•7u�_�Z#.�K�Z�
�S4�$×�?�X4�)F
$×�^�–�î�ô���†�f�j�K�Z�8�•���_���@�M2��K�Z�8���ö =�† 6�S�K�Z�8�€�d�
�(8®�c�M�D�_)
�ƒ�•���K�?�K
�M�X�b�•7u�_�>�8�Z
°�m�•+��^�_���_�Y�M+´�>�|�g /�r�S�c%©%*�M�•)��Ý�@0b�}�€�•���œ�_�c�
 "@2A�x�ã�œ
"@�b�(8®�c�Q�b�•7u�b�^�?�[0É�Ð�b5��s�Ü�E�†�ö�•�\�K�Z/œ�ƒ�€�•��$��^�•�•7u�?�}�b�_���[�Y�M+´�>�|
�g /�r�S�c%©%*�@0b�}�€�•���œ>& 3.3.3.7.3 �g!·>'�r�S�c�¹�î�±�@�(8®�†/œ�:�_�c�Y���(�[�6�•�|�:�^���œ�_
�c�
�ß�Ó$×�^0É�Ð�b5��s�Ü�E�”�É�ß�î�³�@�Q#Ý�I�€�•>& 1.3.2.4.9 �>�|�g 3.2.5.3.1 �g!·>' ��  
 
3.2.1.4�� �8���ö =�b0Ž5��_6õ�M�•�m�,�A�>�|�g6õ4��ž�–�²�å�«�e�i�l�b�g!·�c 3.2.5.3 �_0°3U�I�€�Z�8�•��  
 

�� "@2A�b �( 8®�ö  =  
�G�b�w���ö�¡�Û�«�[�c�
"@2A�c�è�W�b 3 �X�b�
�(�b
Æ�b 1 �X�_�m�~�\�Z�•�G�\�@�[�A�•>8  

(a)  �
�( 1 >&$ö+u+I8×�ö>' 

�•�
�(�c�I�}�_�
 +I8×�ö�†0
�X�_�(�E�•�G�\�†0[�Ó�M�•�d'ö���Ç�@�Q#Ý�M�•�G�\�@�[�A�•�|�:
�_�
 3 �X�b(ý�
�(>& 1A�
 1B �>�|�g  1C>'�_�(�E�Z�v�|�8��  

�d'ö���Ç�_�|�~(ý�
�(�@0[�Ó�I�€�Z�8�^�8�
 �r�S�c�¹�î�±�@(ý�
�(�b�S�u�_�c���(�[�^�8���œ
�_�c�
+I8×�ö"@2A�c�
�( 1 �_�(8®�M�•�m�A�[�6�•��  

�¹�î�±�@���(�[�6�~�
�?�X�d'ö���Ç�_�|�~0[�Ó�I�€�Z�8�•���œ�_�c�
"@2A�c 3 �X�b(ý�
�( 1A�

1B �r�S�c 1C �b�:�U�b�M�X�_�(8®�K�Z�v�|�8��  

(b)�� �
�(  2 >&$ö+u�H í�ö>'  

(c)�� �
�(  3 >&3M�Ø�b$ö+u�H í�ö>'   

�•�
�(�c 2 �X�è�V�b$ö+u�H í�ö�
�(�†�ƒ�t�d'ö���Ç�_4:#Ý�I�€�•>&�[�<�d3°.��b�(8®>'��  
 
3.2.2.1 �� �Ä�º �b �¹ �î �± �_ �ö �Y�8 �S�( 8® 
�� $ö+u+I8×�ö/�H í�ö�_6õ�M�•�¤�Ñ�b�™8—�[�A�•2A�b,��8�Ä�º�b�¹�î�±�c�
$ö+u�l�b�s8j�_%$�K$×�_6õ�€�M
�•�_���[�6�•�b�[�
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3.2.3.2.4�� �q�v�I�8+I8×�ö /�H í�ö�
�(�b�ã�œ"@�b ð)°  

$ö+u+I8×�ö�_�X�8�Z�q�v�I�8(ý�
�(�_�(8®�I�€�S0è9‚�ã�œ"@�@ ð)°�I�€�S���œ�_�c�
�|�~ ð�Ø�@9×�80è
9‚�I�€�Z�8�^�8�ã�œ"@�c3ã�•0è9‚�^�K�[�q�v�I�8+I8×�ö�b(ý�
�(�_�(8®�M�•�m�A�[�6�•��$ö+u�H í�ö�_�(
8®�I�€�S0è9‚�ã�œ"@�@ ð)°�I�€�
$ö+u+I8×�ö�B�(�†�µ�r�^�E�€�d�
�|�~ ð�Ø�@9×�80è9‚�I�€�Z�8�^�8�ã�œ
"@�c3ã�•0è9‚�^�K�[�H í�ö�
�(>&�
�( 2>'�_�(8®�M�•�m�A�[�6�•��  

3.2.3.2.5�� 1 �X�b�w���ö�
�(�b�p�[�b
Æ��  
�� 3 �X�b�ã�œ"@>&A�
 B �>�|�g C>'�c� �L�B�(�†�â�U�
 A �\ B �c0è9‚�I�€� �L$ö+u+I8×�ö /�H í�ö�b�
�(�_
�6�•��0è9‚�I�€�Z�8�^�8�ã�œ"@ C �c�ã�œ"@ A �>�|�g B �\� �L�˜�ö�Û$×�_�q�ö�^�B�(�†�â�U�
�˜�ö�Û$×�_
�q�ö�^�B�(�b ð�Ø�@�ã�œ"@ A �\ B �b�p6ë�[�6�•���œ�
�ã�œ"@ C �c�
 A �>�|�g B �\� �L$ö+u+I8×�ö /�H í�ö
�b�
�(�[�6�•�\�N���I�€�•��  
 
  

�µ ������ �µ



3.2.3.2.6�� �•2A$×�_8®���K�S�ã�œ"@  
 
���†�ì���M�•>8  

(a)  2 �X�b�ã�œ"@>8 (i) A+B 
 (ii) C+B 

(b)  �B�( B �b ð�Ø�c�
�g�‰�b�ã�œ"@�[�•2A$×�_� �L�[�6�•>9  
(c)  �ã�œ"@(i)�b�B�( A �b ð�Ø�c�
�ã�œ"@ (ii) �b�B�( C �b ð�Ø�_'¼�K�8>9  
(d)  A �\ C �b$ö+u+I8×�ö /�H í�ö�_6õ�M�•�¹�î�±�c�<#Ý�[�A�
��2A$×�_� '¼�[�6�~�
�M�^�ƒ�U A �\ C

�c� �L�w���ö�
�(�_�“�K�
�?�X�
 B �b$ö+u+I8×�ö /�H í�ö�?�]�:�?�_�c�s8j�†�Z�<�•�G�\�c�^�8
�\�8�•�I�€�•��  

�ã�œ"@(i) �r�S�c (ii) �@�¤�_0è9‚�_�|�W�Z�(8®�I�€�Z�8�•���œ�_�c�
�Ú�‰�b�ã�œ"@�c� �L�w���ö�
�(�_�(
8®�M�•�G�\�@�[�A�•��  

3.2.3.2.7�� �š�”�°�î�Ý  
�� �š�”�°�î�Ý�g�Â�b�ã�œ"@�c�
�ç�•�I�€�S���U�c�@��7Ý�ì�_�ã�œ"@�b$ö+u+I8×�ö /�H í�ö�b�ö2A�_�s8j�K
�^�8�\�8�:�²�ó�W�[�c�
0è9‚�I�€�S8��š�”�°�î�Ý�g�Â�b�ã�œ"@�\� �L�w���ö�
�(�_�(8®�K�Z�|�8��  

 
33.2.3.3���� �ã�ã �œ"@�b 
² �B�( �_ �X�8 �Z �r �S�c �M4Š�b �B�( �T �E�_ �X�8 �Z �¹ �î �± �@�< #Ý�[ �A�• �� �œ�b �ã �œ"@�b   
  �(�( 8®  
 
3.2.3.3.1�� �ã�œ"@�b$ö+u�b$ö+u+I8×�ö/�H í�ö�†�(8®�M�•% $×�b�S�u�<#Ý�•+��^�M�m�Z�b�¹�î�±�†�Q#Ý�M
�•�S�u�_�
�W0°�b�ì���@0¿���I�€�
�•7u$×�^�”�É�ß�î�³�[4:���Q�b�ì���@4:#Ý�I�€�•��  

�ã�œ"@�b��*ƒ�Ö�M�m�A�B�(���\�c�
 1%�è�V�b ð�Ø>&�[�/�
�®�/�
(Š�;�
�Ñ�«�º�>�|�g-h�¼�_�X�8�Z�c5�
5� /5�5��
�¼�/�_�X�8�Z�c�/'� /�/'�>'�[�Ñ�~�M�•�v�b�[�6�•���S�T�K�
>&�[�<�d+I8×�ö�b�B�(�b���œ�_>' 1>#
�|�~�*�8 ð�Ø�[�Ñ�~�M�•�B�(�@�
 �^�>$ö+u+I8×�ö /�H í�ö�_�X�8�Z�b�(8®�_6õ�€�M�•�•+��ö�@�6�•�\�8�:�S
�f�@�6�•���œ�c�G�b7H�~�[�c�^�8��  

3.2.3.3.2�� �M+á$×�_�
�›�B�(�b�¹�î�±�c�<#Ý�•+��[�6�•�@�
�ã�œ"@�Q�b�v�b�b�¹�î�±�@�^�8���œ�
$ö+u�l
�b+I8×�ö�6�•�8�c�H í�ö�\�K�Z�ã�œ"@�†�(8®�M�•�‰�2�c�•�B�ö�b#.1=�_�ö�Y�8�Z�8�•���M�^�ƒ�U�
$ö+u�l
�b+I8×�ö�6�•�8�c�H í�ö�b�›�B�(�c�
�Q�b&ì�Ø�>�|�g ð�Ø�_�Â�L�Z�
�ã�œ"@�Q�b�v�b�b$ö+u�l�b+I8×�ö�6
�•�8�c�H í�ö�_�$�Z�K�Z�8�•�\*ƒ�<�•��+I8×�ö�B�(�@�
�( 1 �\�(8®�[�A�• ð�Ø�è�W�[�
�K�?�K�ã�œ"@�†�H
 í�ö�_�(8®�M�•�b�_�$�Z�M�• ð�Ø�[�µ�r�€�•���œ�_�c�
�•5��€�X�\�K�Z 10 �†#Ý�8�•���›�B�(�b ð�Ø�b�œ
0£�@�(8®�ö =�\�^�•�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�†2x�<�S���œ�
�Q�b�ã�œ"@�c+I8×�ö�^�8�K�H í�ö�\�K�Z�(8®
�I�€�•��  

3.2.3.3.3�� /² 3.2.3 �_�ã�œ"@�@$ö+u�_�P�M�•+I8×�ö�6�•�8�c�H í�ö�_�(8®�I�€�•�\*ƒ�<�•�m�A�?�]�:�?�†
�ô���M�•�S�u�_�Q#Ý�I�€�•�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�†&g�K�S��  

3.2.3.3.4�� 4ß�
�7�ö�
!“�µ�7�
�”�Ý�¹�Ä�»8®�
�Ç�™�À�î�Ý8®�>�|�g#ú8��q�ö�c�b�|�:�^"I���b'�8®�b�ì�Û
���†�(8®�M�•���œ�_�c"I�9�b�@�–�†�v�ƒ�^�E�€�d�^�}�^�8���G�€�}�b�ì�œ"@�b�¨�C�c 1>#�• 6�b ð�Ø�[�6
�W�Z�v+I8×�ö�^�8�K�H í�ö�†&g�M���œ�@�6�•�b�[�
 3.2.3.3.1 �>�|�g 3.2.3.3.2 �_0°3Ù�K�S�‰�2�c�µ+��K�^
�8�[�6�•�:���I4ß�r�S�c�I�”�Ý�•�Ü�†�µ�t�ã�œ"@�_6õ�K�Z�
 pH �c/² 3.2.3 �_�>�E�• ð�Ø7H#ú�Í�|�~�v�
+I
8×�ö�b�|�~4:�K�S�æ�†�[�6�•�?�}�
�(8®�ö =�\�K�Z�Q#Ý�M�m�A�[�6�•>& 3.2.3.1.2 �g!·>'���r�S�
�H í�ö�6
�•�8�c+I8×�ö�B�(�†�µ�t�ã�œ"@�c�
�ì�Û���b"I�ö�_�|�~�
/² 3.2.3 �_&g�I�€�S�•�B�‰�'�[�(8®�[�A�^�8��
�œ�[ 1%�è�V�b+I8×�ö�B�(�†�µ�t���œ�_�c�
$ö+u+I8×�ö�
�( 1 �_�
�r�S 3%�è�V�b�H í�ö�B�(�†�µ�t���œ�c
$ö+u�H í�ö�
�( 2 �r�S�c�
�( 3 �_�(8®�M�•�� /² 3.2.3 �_�>�E�•�‰�2�@4:#Ý�[�A�^�8�ã�œ"@�b�(8®�c/² 3.2.4
�_�r�\�u�}�€�Z�8�•��  
 
3.2.3.3.5�� �ì�_�c�
/² 3.2.3 �?�} 3.2.4 �_&g�I�€�Z�8�•�M+á$×�^ ð�Ø7H#ú /�•�µ�º�œ�Ç�Í�Þ�Ë�Ý�è�V�b ð�Ø
�[�6�W�Z�v�
�B�(�b$ö+u+I8×�ö /�H í�ö�b�s8j�†�°���M�•�™8—�[�A�•�¹�î�±�@�6�•���œ�@�6�•���G�b���œ�_
�c�
�ã�œ"@�c�Q�b�¹�î�±�_�ö�Y�A�(8®�†/œ�:>& �47d�w���^"@2A�>�|�g�ã�œ"@�b�(8®>+�•�µ�º�œ�Ç�Í / ð�Ø7H
#ú�b�Q#Ý>&1.3.3.2>'�g!·>'���r�S/² 3.2.3 �?�} 3.2.4 �_&g�I�€�Z�8�•�M+á$×�^�•�µ�º�œ�Ç ð�Ø�Þ�Ë�Ý�è�V�b
 ð�Ø�[�6�W�Z�v�
�B�(�b$ö+u+I8×�ö /�H í�ö�@�^�8�\�£�•�I�€�•���œ�c�
�ã�œ"@�Q�b�v�b�[�b0è9‚���‹�†�è
0¦�K�Z�v�|�8���G�€�}�b���œ�
 3.2.3 �>�|�g�W 3.2.1 �_&g�K�S�•7u$×�^0É�Ð�b5��s�Ü�E�”�É�ß�î�³�†4:#Ý�M
�m�A�[�6�•��  
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3.2.3.3.6�� �6�•�B�(�_6õ�K�Z+I8×�ö�b���œ 1%�
�H í�ö�b���œ 3%�• 6�b ð�Ø�[$ö+u�_�P�K�Z+I8×�ö /�H í�ö
�[�6�•�G�\�†&g�M�¹�î�±�@�6�•���œ�_�c�
�Q�b�ã�œ"@�c�K�?�•�m�C�(8®�I�€�•�m�A�[�6�•>& �47d�w���^"@
2A�>�|�g�ã�œ"@�b�(8®>+�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�Í�b�Q#Ý >&1.3.3.2>' �g!· >'��  
 
  

/²/² 33.2.3���� $ö$ö+u�
�
 �( 11�
�
 22 �r�r �S�c 33 �\�\ �K�Z �(�( 8®�I�I �€ �• �ã�ã �œ"@�B�B�( �b  ð ð �Ø�
�
   
    �ã�ã �œ"@�†�† $ö+u�w�� �ö �\ �( 8®�M�• 7•�b �ö  =>&>&�
 �( 11�
�
 22 �r�r �S�c 33>'>'   

  

�›�› �B�( �b �œ0£�_ �| �• �( 8®  

�ã�ã �œ"@�† �(�( 8®�M�M�• �S�u �b �B�(  ð �Ø  

$ö$ö+u+I+I8×�ö   $ö$ö+u�H�H í �ö   
�
�
 �( 11  

���W0°�@�g!·��  
�
�
 �( 22  �
�
 �( 33  

$ö$ö+u�
 �( 11  �Í 5% >:5%>‚ �Í 1%  
$ö$ö+u�
 �( 22   �Í 10% >:10%>‚ �Í 1% 
$ö$ö+u�
 �( 33    �Í 10% 
����110×$ö$ö+u�
 �( 11����>)>)  
$ö$ö+u�
 �( 22  

 �Í 10% >:10%>‚ �Í 1% 

����110×$ö$ö+u�
 �( 11����>)>)  
$ö$ö+u�
 �( 22>)>)  
$ö$ö+u�
 �( 33  

  �Í 10% 
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 1B�
 1C �\�(8®�I�€�Z�8�•�ã�œ"@�b�B�(�b�œ0£�@�
�›�� 5%�è�V�[�6�•�m�A�[�6�•�� 1A �b�P1ß
�B�(�\�^�• ð�Ø�@ 5>#�• 6�b���œ�[ 1A>)1B �b ð�Ø�@ 5%�è�V�b���œ�_�c�
 1B �\�(8®�M�m�A�[�6�•��� �]
�_ 1A>)1B �b�P1ß�B�(�\�^�• ð�Ø�@ 5%�• 6�b���œ�[�v 1A>)1B>)1C �b�œ0£�@5%�è�V�[�6�€�d 1C �_�(8®
�M�•���ã�œ"@�b�a�^�C�\�v 1 �X�b�B�(�@(ý�
�(�^�K�_�
�( 1 �_�(8®�I�€�Z�8�•���œ�_�c�
$ö+u�_�P�K�Z+I
8×�ö�[�6�•�B�(�b�œ0£�@ 5>#�è�V�[�6�•���œ�
�ã�œ"@�c(ý�
�(�^�K�_�
�( 1 �\�(8®�I�€�•�m�A�[�6�•��  
 
  

  
/²/² 33.2.4���� �•�• �B�‰�‰�' �†�† 4:4: #Ý�K�K�^�^ �8 �ã�ã �œ"@�B�B�( �b  ð �Ø�
�
 �ã�ã �œ"@�†�† $ö+u�w�� �ö �\ �( 8®�M�• 7•�b �ö  =   

 
�B�B�(    ð ð �Ø  �ã�ã �œ"@�b �( 8®>8>8$ö+u     

4ß4ß���� �� ppH�Ì�Ì 22  �Í 1% �
�( 1 
�7�7 �ö ���� ppH�Í�Í 111..5  �Í 1% �
�( 1 
�Q�Q�b �Ú�b +I8×�ö >&�
 �( 11>'>' �B�(   �Í 1% �
�( 1 
�Q�Q�b �Ú�b �H í �ö >&�
 �( 22//33>'>' �B�(   
4ß4ß�
 �7 �ö �† �µ �t   

�Í 3% �
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3.2.4�� �4 7d�w�� �ö �_ �� �b �� 4)  
 

/²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
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�^�K  

�@�– �• 2s1�  �47d �47d �47d 1™�Ì 1™�Ì 
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�è�W�b�8��1=#.�c�
1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �Yes�� +I8×�ö  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�ã�ã �œ"@>8>8�ã�œ"@�Q�b�v�b�_�X�8�Z$ö+u+I8×�ö /�H í�ö
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"@"@2A>8 $ö+u�b+I8×�ö /�H í�ö�†0Û�o�M�•�¹�î�± /�_���@�6�•�?>=  
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���� ��

Yes 
 

�•7u$×�”�É�ß�î�³>& 3.2.2.7 �>�|�g�W 3.2.1 �g!·>'�_�K�S�@�W�Z�
"@"@2A
�6�6 �• �8 �c �ã �œ"@�c +I 8×�ö>&3.2.2 �>�|�g 3.2.3.1 �g!·>' �?�
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1� � � �*ƒ�Ö�M�m�A�B�(  < 1% �b���œ�
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/�ö /%Q�H í�ö�[�6�•�G�\�†&g�M�¹�î�±�@�6�•���œ�c�

�ã�œ"@�c�Q�€�_�K�S�@�W�Z�(8®�I�€�•�m�A�[�6�•>& 1.3.3.2���•�µ�º�œ�Ç�Í / ð�Ø7H#ú�b�Q#Ý�� �g!·>' ��  
 

/²/² 33.3.3���� $ö$ö+u�
�
 �( 11 �r�r �S�c %Q�
 �( 11�
�
 22 �\�\ �K�Z �(�( 8®�I�I �€ �• �ã �œ"@�B�( �b  ð ð �Ø�
�
   
���� �� �� �� �ã�ã �œ"@�† %Q%Q�w�w�� �ö �\ �( 8®�M�• 7•�b �ö  =>&>&�
 �( 11 �r�r �S�c 22>'>'   

  
�›�› �B�( �b �œ0£�_ �| �• �( 8® �ã�ã �œ"@�† �( 8®�M�• �S�u �b �B�(  ð �Ø

%Q%Q�_ �P�M�• 5� (� �^ �† 
/ �ö�ö   %Q%Q�H í �ö   

�
�
 �( 11  �
�
 �( 22/2A  

$ö+u�
�(  1 + %Q�
�(  1 a �t 3% �t 1% �
 < 3% 

%Q�
�(  2 �t 10% b  

10 �u ($ö+u�
�( 1 + %Q�
�(  1) a + %Q�
�(  2  �t 10% 
a  >/�X�b�B�(�@$ö+u�
�( 1 �>�|�g%Q�
�( 1 �b�g�‰�_�(8®�I�€�Z�8�S���œ�
 �Q�b ð�Ø�c0£'ì�_�M�Ø�T�E
°�€  
�•>9  
b  �M�m�Z�b*ƒ�Ö�M�m�A�B�(�@%Q�
�( 2B �\�(8®�I�€�Z�8�•���œ�
�ã�œ"@�c%Q�
�( 2B �\�(8®�K�Z�v,��8��  
 

/²/² 33.33.4����   �•�• �B�‰�' �† 4:4: #Ý�K�^ �8 �ã �œ"@�B�B�( �b  ð �Ø�
 �ã �œ"@�† %Q�w�� �ö �\ �( 8®�M�• 7•�b �ö  =   
 

�B�B�(    ð ð �Ø  
�ã�ã �œ"@�b �( 8®  

%Q%Q  

4ß4ß���� �� ppH�Ì�Ì 22  �Í 1% �
�( 1 
�7�7 �ö ���� ppH�Í�Í 111..5  �Í 1% �
�( 1 
�Q�Q�b �Ú�b +I8×�ö >&%Q%Q�
�
 �( >/>' �B�(   �Í 1% �
�( 1 
�Q�Q�b �Ú�b %Q%Q�H�H í �ö >&%Q%Q�
�
 �( >0>' �B�( >&4ß�
 �7 �ö �† �µ �t >'  �Í 3% �
�( 2 

  
  
    

�µ ������ �µ



33.3.4���� �4�4 7d�w�� �ö �_ �� �b �� 4)   
 

/²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S���œ�_�Q
#Ý�•+��^�@�–)./²&g�b�[�†&g�M��  
  

/²/² 33.3.5���� %Q%Q�_ �P�M�• 5� (� �^ �† 
/ //%Q%Q�H í �ö �b �Û�Ë�Ý0[ (ò aa  

  �
�
 �(   11  �
�
 �(   22A  �
�
 �(   22B  

�©�©�å �Î �Ý  +I8×�ö  �¤�Ã'¢  �©�å�Î�Ý�^�K  

�@�@�– �• 2s1�   �47d 1™�Ì 1™�Ì 

�4�4 7d�w�� �ö �_ ��   5�(��^%Q�b�†
/  �I�8%Q�H í  %Q�H í
 
a�� �ì�Û���@$ö+u�
�( 1 �\�(8®�I�€�Z�8�•���œ�
%Q�_�P�M�•5�(��^�†
/�ö /%Q�H í�b/²&g�c%,$��K�Z�v,��8��
�G�b�_���c�M�[�_$ö+u�
�( 1 �_�P�M�•�w���ö�_���b�p�_�µ�r�€�Z�8�• >&5�(��^$ö+u�b.�
/�í%Q�b�†
/>' >&'¨
1.4 'v 1.4.10.5.3.3 �g!·>'��  

�µ ������ �µ



33.3.5���� �8�8 �� 1=#.
 
�� �è�W�b�8��1=#.�c�
1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•$×�^�m�,�A�\�K�Z�G�G�_&g�M���(8®�b2�
�õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.0Ž�M�•�G�\�†�I
�C�È�u�•��  
 
33.3.5.1  �8�8 �� 1=#. 33.3.1���� %Q%Q�_ �P�M�• 5� (� �^ �† 
/ �ö //%Q%Q�H í �ö   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

>&���Ì�î�ª�_)F�C>'  
 

 

 

 

 

 

2��  �� �²0[�_�Â�L�Z)r�œ$×�^0É�Ð�b5��s�Ü�E�†�è0¦�M�•��  
3 �� pH �>�|�g4ß /�”�Ý�•�Ü�£
��b�è0¦�_�|�~�
"@2A�x�ã�œ"@�@%Q�_�P�M�•5�(��^�†
/�†2s�I�^�8�?�v�K�€�^�8�G�\�@&g�I  
�€�
�I�}�_�Ú�b�¹�î�±�
�[�A�€�d4:�)�^�è0É�I�€�S in vitro 0è9‚�_�|�•�¹�î�±�
�_�|�W�Z&�1��I�€�S���œ�_�c�
4:#Ý�K�^�8��  

No 

"@"@2A>8  %Q�_�P�M�•5�(��^�†
/�ö /%Q�H í�ö�†0Û�o�M�•
�¹�î�± /�_���@�6�•�?>=  

�ã�ã �œ"@>8 �ã�œ"@�Q�b�v�b�
�6�•�8�c�B�(
�_�X�8�Z%Q�_�P�M�•5�(��^�†
/�ö /%Q�H í
�ö�†0Û�o�M�•�¹�î�± /�_���@�6�•�?>=  

�ã�ã �œ"@>8 �ã�œ"@�Q�b�v�b�_�X�8�Z%Q�_�P
�M�•5�(��^ /%Q�H í�ö�†0Û�o�M�•�¹�î�± /
�_���@�6�•�?>=   

 

"@"@2A�6 �• �8 �c �ã �œ"@�c �� �è�W�†*ƒ�Ö�K�Z%Q�_�Y�Y�• 3ë$×�† 
/
��%Q%Q�_ �P�M�• 5� (� �^ %Q�† 
/ �ö  3.3.1�
 3.3.2.1.1�
 3.3.2.2 �>�|
�g 3.3.3.1 �g!·���†2s�G�M�•+��ö�@�6�•�? 2>=>8 

(a) �Ä�º%Q�_6õ�M�•�¤�Ñ�¹�î�±>9  

(b) >/�	�è�V�b0è9‚�·"@�_�|�•�Y�•3ë$×%Q�b�†
/>9   

(c) $ö+u+I8×�ö�†&g�M�Ä�º�r�S�c�·"@�b�¤�Ñ�¹�î�±>9  

(d) �Ú�b�"�G�r�S�c�o�Ÿ�d�C7â�[�b�·"@�b%Q�b�¤�Ñ�¹�î�±>9  

(e) �¤�Ñ�b ex vivo/in vitro  %Q�¹�î�±  

(f) pH �@ �d 2 �r�S�c  �t 11.53>9 

(g) �è0É�I�€�S�S4��q�ö%&6õ>& SAR>'�‰�2�?�}�b�_��  

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

�(8®�[�A�^�8  

�
�(>/��
��

��
�47d��

�(8®�[�A�^�8  

0è9‚�I�€�S� �]�b�ã�œ
" @ � > � | � g � B � ( � _ � X � 8
�Z�
�Q#Ý�I�€�•�8��1=
#. 3.3.2 �g!·  

�µ ������ �µ



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 �²0[�_�Â�L�Z)r�œ$×�^0É�Ð�b5��s�Ü�E�†�è0¦�M�•��  

  

 �
�(�_0ñ�\�K�^�8  

Yes 

No 

No 

No 

Yes 

�
�( 2��2A��

��
1™�Ì 

�
�( 2B
 

�©�å�Î�Ý�^�K  
 

1™�Ì 

"@"@2A�6 �• �8 �c �ã �œ"@�c�è�W�†*ƒ�Ö�K�Z%Q%Q�H í �ö>&3.3.1�

3.3.2.1.2�
 3.3.2.2 �>�|�g  3.3.3.1 �g!·>'�[�6�•�? 2>=  
(a)���"�G�r�S�c�o�Ÿ�d�C7â�[�Ä�º�b�¤�Ñ�¹�î�±>9  

(b) �·"@0è9‚�[�b%Q�H í�ö�¹�î�±>& 3.3.2.1.2�
/²  3.3.2
�
�( 2/2A �b�8���ö =>'>8  

(c) �Ú�b�"�G�r�S�c�o�Ÿ�d�C7â�[�b�·"@�b%Q�b�¤�Ñ�¹
�î�±>9  

(d) �¤�Ñ ex vivo/in vitro  �¹�î�±>9  

(e) �è0É�I�€�S�S4��q�ö%&6õ>& SAR>'�‰�2�?�}�b�_��  

"@"@2A�6 �• �8 �c �ã �œ"@�c%Q�H í�í�
�( 2B �[�6�•
�?>= (3.3.2.1.2 �
/² 3.3.2 �g!· ) 

��

�µ ������ �µ



 

3.3.5.2  �8 �� 1=#. 3.3.2�� %Q�_ �P�M�• 5� (� �^ �† 
/ �ö /%Q�H í �ö  

0è9‚ �I �€ �S�  �] �^ �ã �œ"@�> �| �g �B�( �b �_ �� /�¹ �î �± �_ �ö �Y�8 �S�ã �œ"@�b �( 8® 

 
 

� � � � � � � � � � � � � � � � � � � � No 

__________________________________________________ 

4� � � �*ƒ�Ö�M�m�A�B�(  < 1% �b���œ�
  3.3.3.3.1 �g!·  
5� � � �
½�/$×�^ ð�Ø7H#ú�_�X�8�Z�c 3.3.3.3.5 �>�|�g 3.3.3.3.6 �g!·�
���•�µ�º�œ�Ç�Í / ð�Ø7H#ú�Í�b�Q#Ý���_�X�8�Z�c'¨ 1.3
'v 1.3.3.2 �v�g!·��  
6� � � ��M�m�Z�b*ƒ�Ö�M�m�A�B�(�@%Q�
�( 2B �\�(8®�I�€�Z�8�•���œ�
�ã�œ"@�c%Q�
�( 2B �\�(8®�K�Z�v,��8��  
7� � � �>/�X�b�B�(�@$ö+u�
�( 1 �>�|�g%Q�
�( 1 �b�g�‰�_�(8®�I�€�Z�8�S���œ�
�Q�b ð�Ø�c0£'ì�_�M�Ø�T�E
°�€�•��   

�•�B�‰�'�@4:#Ý�[�A�^�8���œ�
�ã�œ"@�c%Q�_�P�M�•5�(��^�†

/�ö�B�(�†  �• 1%4,5 �µ�t�?>& 3.3.1.1, 3.3.2.1.1 �>�|�g 3.3.2.2
�g!·>'>& 3.3.3.3.4 �g!·>'>=   

�X�^�B�b�N�N�@4:#Ý�[�A�•�?>& 3.3.3.2 �g!·>'>=  

�•�B�‰�'�@4:#Ý�[�A�^�8���œ�
�ã�œ"@�c%Q�H í�ö�B�(�† O’ 
3%4,5  � µ � t � ? > &3.3.1.1, 3.3.2.1.2 � > � | � g 3.3.2.2 � g ! · > '
>&3.3.3.3.4 �g!·>'>=  

Yes 
4:�\�^�
�(�_

�(8® 

No 

Yes 

�
�( 1 

 

�47d 

Yes 

�
�(  2/2A6 

 
 

1™�Ì 

�•�B�‰�'�@4:#Ý�[�A�•���œ�
�ã�œ"@�c+I8×�ö�r�S�c%Q�_�P�M
�•5�(��^�†
/�ö�B�(�† 1 �X�è�V 4 �µ�s>& 3.3.3.3.2 �>�|�g/²  
3.3.3 �g!·>'�
�?�X$ö+u�
�( 1 �\%Q�
�( 1 �\�(8®�I�€�•�B�(�b
�œ0£�@ O’3%�? 5>=

Yes 

No 

No 

 
 

No 
 

"@2A>8 %Q�_�P�M�•5�(��^�†
/�ö /%Q�H í�ö�†0Û�o�M�•�S�u�b� �]
�^0è9‚�†�I�€�S�ã�œ"@�_6õ�M�•�¹�î�±�@�6�•�?>=  

Yes 

�
�(  1 

 

�47d 

No 

�•�B�‰�'�@4:#Ý�[�A�•���œ�
�ã�œ"@�c+I8×�ö�r�S�c%Q�_�P�M�•5�
(��^�†
/�ö /%Q�H í�ö�B�(�†>/�X�è�V 4 �µ�s>& 3.3.3.3.2 �>�|�g/²  
3.3.3 �g!·>'�
�?�X�B�(�b�œ0£�@�è�W�b���œ 5>8 
(a) %Q�
�(  1 + $ö+u�
�(  1 O’ 1% �
 < 3%�
�r�S�c  
(b) %Q�
�(  2 O’ 10%�
�r�S�c  
(c) 10 ×>&$ö+u�
�( 1 + %Q�
�(  17>' + %Q�
�(  2 O’ 10%>= 

�
�(  2/2A6 

 

 

1™�Ì 

Yes 

�
�(�_0ñ�\  
�K�^�8  

�µ ������ �µ



3.3.5.3 �ö�•$×�m�,�A 

3.3.5.3.1�� $ö+u�>�|�g%Q�b�w���ö�¡�Û�«�_�P�M�•�8���ö =�c 3 �	�b�·"@0è9‚�\�K�Z GHS�_0ò3Ù�I�€�Z�8
�•���·"@�† 6 �	�r�[�Q#Ý�K�Z�v�|�8�\�M�•�‚�80è9‚�‰�2�v%±�}�€�Z�8�•���K�?�K�
 GHS�b�8���ö =�[�c 3
�	�†2x�<�•�·"@�b0è9‚�_�|�•�¤�Ñ�b�¹�î�±�_�ö�Y�8�S�(8®�_�X�8�Z�Â0°�K�Z�8�^�8�� 4 �	�è�V�b�·"@�†#Ý
�8�S0è9‚�_�|�•�¤�Ñ�¹�î�±�_�ö�Y�8�Z�]�b�|�:�_�(8®�†/œ�:�?�_6õ�M�•�m�,�A�†�è�W�b�Ã�Û�¢�Û�Ç�_&g
�M��  

3.3.5.3.2�� 3 �	�b�·"@0è9‚�_�ö�Y�8�S�(8®�8���ö =�c 3.3.2.1�_0ò3Ù�I�€�Z�8�•�� 4�
 5 �r�S�c 6 �	�b�·"@
0è9‚�b0Û�o�c�
0è9‚�·"@�b�X�_�|�~�
�è�W�b�Ã�Û�¢�Û�Ç�_�|�•�8���ö =�_�K�S�@�:�m�A�[�6�•��  �«�¥�”
�c0è9‚"@2A�b r�W�‹�
 24�
 48 �>�|�g 72 �ì6ë�_/œ�:�m�A�[�6�•��  

3.3.5.3.3�� 6 �	�b�·"@0è9‚�b���œ�
���b�N�N�†4:#Ý�M�•>8  

(a)�� �è�W�b�|�:�^���œ�
"@2A�r�S�c�ã�œ"@�†%Q�_�P�M�•5�(��^�†
/�ö�
�( 1 �\�(8®�M�•>8  

 (i) �� �a�^�C�\�v 1 �	�b�·"@�[�
0…+w�
.•�l�r�S�c)�+w�_�P�M�•�8#Ý�b�G�Ÿ�@�‡�…�[�A�^�8�
�r
�S�c3û�– 21 �¥6ë�b0{�9�‡6ë�p�_�ö
²�_�c�G�Ÿ�K�^�8>9�>�|�g���r�S�c  

(ii) �� �·"@ 6 �	�p�a�^�C�\�v 4 �	�[�
�·"@�H�\�b�¹�’�«�¥�”�@0…+w�ã î  �• 3 �
�>�|�g /�r�S�c.•�l
!V > 1.5��  

(b) 6 �	�b�p�a�^�C�\�v 4 �	�[�
�·"@�H�\�b�¹�’�«�¥�”�@�è�W�b�|�:�^���œ�
"@2A�r�S�c�ã�œ"@�†%Q
�H í�
�( 2/2A �\�(8®�M�•>8  

(i) �� 0…+w�ã î �• 1>9�>�|�g /�r�S�c  

(ii) �� .•�l!V  �• 1>9�>�|�g /�r�S�c  

(iii) �� )�+w$Î2e  �• 2>9�>�|�g /�r�S�c  

(iv) �� )�+w�‹+X  �• 2�
  

�?�X�
3û�– 21 �¥6ë�b0{�9�‡6ë�_�ö
²�_�G�Ÿ�M�•��  

(c) �V0° (b)�_0°3U�I�€�S�8#Ý�@ 7 �¥6ë�b0{�9�[�ö
²�_�G�Ÿ�K�S���œ�_�c�
"@2A�r�S�c�ã�œ"@�c%Q�H
 í>&�
�( 2B>'�\�(8®�M�•��  

3.3.5.3.4�� 5 �	�b�·"@0è9‚�b���œ�
���b�N�N�†4:#Ý�M�•>8  

(a) �è�W�b�|�:�^���œ�
"@2A�r�S�c�ã�œ"@�†%Q�_�P�M�•5�(��^�†
/�ö�
�( 1 �\�(8®�M�•>8  

(i) �� �a�^�C�\�v 1 �	�b�·"@�[�
0…+w�
.•�l�r�S�c)�+w�_�P�M�•�8#Ý�b�G�Ÿ�@�‡�…�[�A�^�8�
�r�S
�c3û �– 21 �¥6ë�b0{�9�‡6ë�p�_�ö
²�_�c�G�Ÿ�K�^�8>9�>�|�g /�r�S�c  

(ii) �� �·"@ 5 �	�p�a�^�C�\�v 3 �	�[�
�·"@�H�\�b�¹�’�«�¥�”�@0…+w�ã î  �• 3 �
�>�|�g /�r�S�c.•�l
!V > 1.5��  

(b) 5 �	�b�p�a�^�C�\�v 3 �	�[�
�·"@�H�\�b�¹�’�«�¥�”�@�è�W�b�|�:�^���œ�
"@2A�r�S�c�ã�œ"@�†%Q
�H í�
�( 2/2A �\�(8®�M�•>8  

(i) �� 0…+w�ã î �• 1>9�>�|�g /�r�S�c  

(ii) �� .•�l!V  �• 1>9�>�|�g /�r�S�c  

(iii) �� )�+w$Î2e  �• 2>9�>�|�g /�r�S�c  

(iv) �� )�+w�‹+X  �• 2�
  

�?�X�
3û�– 21 �¥6ë�b0{�9�‡6ë�_�ö
²�_�G�Ÿ�M�•��  

(c) �V0° (b)�_0°3U�I�€�S�8#Ý�@ 7 �¥6ë�b0{�9�[�ö
²�_�G�Ÿ�K�S���œ�_�c�
"@2A�r�S�c�ã�œ"@�c%Q�H
 í>&�
�( 2B>'�\�(8®�M�•��  
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3.3.5.3.5�� 4 �	�b�·"@0è9‚�b���œ�
���b�N�N�†4:#Ý�M�•>8  

(a) �è�W�b�|�:�^���œ�
"@2A�r�S�c�ã�œ"@�†%Q�_�P�M�•5�(��^�†
/�ö�
�( 1 �\�(8®�M�•>8  
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�Q�€�R�€�b#Õ�/�s8j�_&g�I�€�S�•�µ�º�œ�Ç�Í / ð�Ø7H
#ú�è�V�[�Ñ�~�M�•���œ�
�ç�¾�þ�¤�8�ö"@2A�r�S�c$ö+u�¤�8�ö"@2A�\�K�Z�(8®�I�€�•�m�A�[�6�•��  

�µ ������ �µ



/² 3.4.5�� �ã �œ"@�b �( 8®�ö  = �\ �^ �• �ç �¾�þ �¤ �8 �ö "@2A�r �S�c $ö+u�¤ �8 �ö "@2A�\ �K�Z �( 8®�I �€ �S 
�ã �œ"@�B�( �b �• �µ �º �œ�Ç�Í / ð �Ø7H#ú 

�B�( �b �( 8®>8 

�ã �œ"@�b �( 8®�ö  = �\ �^ �• �• �µ �º �œ�Ç�Í / ð �Ø7H#ú 
�ç �¾�þ �¤ �8 �ö "@2A 

�
 �( >/  
$ö+u�¤ �8 �ö "@2A 

�
 �( >/  

�[�/ /�®�/  �¼�/  �M�m�Z�b"@#.$×"g�Â 

�ç �¾�þ �¤ �8 �ö "@2A 
�
 �( >/  

�Í 0.1%>&�@0°>' �Í 0.1%>&�@0°>'  
�Í 1.0% �Í 0.2%  

�ç �¾�þ �¤ �8 �ö "@2A 
(ý �
 �( 1A 

�Í 0.1% �Í 0.1%  

�ç �¾�þ �¤ �8 �ö "@2A 
(ý �
 �( 1B 

�Í 1.0% �Í 0.2%  

$ö+u�¤ �8 �ö "@2A 
�
 �( >/  

  �Í 0.1%>&�@0°>' 
  �Í 1.0% 

$ö+u�¤ �8 �ö "@2A 
(ý �
 �( 1A 

  �Í 0.1% 

$ö+u�¤ �8 �ö "@2A 
(ý �
 �( 1B 

  �Í 1.0% 

 
�@0°>8�M4Š�b�d'ö���Ç�c�
 3.4.4.2 �_0°3U�I�€�Z�8�•�|�:�_ 0.1%>| 1.0%>&�r�S�c�ž�«"g�b�ç�¾�þ�¤�8�ö"@
2A�_�X�8�Z�c 0.1>| 0.2%>'�b6ë�b ð�Ø�[�¤�8�ö�B�(�†�µ�t�ã�œ"@�_�P�K�Z�
 SDS �>�|�g /�r�S�c3ã�•�b�Û�Ë
�Ý/²&g�b�s�†0[�Ó�K�Z�v�|�8��#'/œ�b�•�µ�º�œ�Ç ð�Ø�c�¤�Ñ�b�©�«�¸�Ò�†�o�Î�K�S�v�b�[�6�~�
"I�9�^�£
�î�«�[�c�
�G�€�è�W�b�Þ�Ë�Ý�[�v�_���†���<�Z�v�|�8�G�\�c�È�C1��u�}�€�Z�8�•��  
 
 
3.4.4�� �4 7d�w�� �ö �_ �� �b �� 4)  
 
3.4.4.1�� /²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u
�•��7C�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i>1�_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S��
�œ�_�Q#Ý�•+��^�@�–)./²&g�b�[�†&g�M���W�b/² 3.4.6 �_�c�
�•'v�b�8���ö =�_�ö�Y�8�Z�ç�¾�þ�¤�8�ö�>�|
�g$ö+u�¤�8�ö�\�(8®�I�€�S"@2A�\�ã�œ"@�b�Û�Ë�Ý0[(ò�†&g�M��  

 
/² 3.4.6�� �ç �¾�þ �¤ �8 �ö �> �| �g $ö+u�¤ �8 �ö �b �Û�Ë�Ý0[ (ò 

 
�ç �¾�þ �¤ �8 �ö  

�
 �(  1 
(ý �
 �( 1A �> �| �g 1B 

$ö+u�¤ �8 �ö  
�
 �(  1 

(ý �
 �( 1A �> �| �g 1B 

�©�å �Î �Ý �ú�ã�w���ö  �¤�Ã'¢  

�@�– �• 2s1�  �47d 1™�Ì 

�4 7d�w�� �ö �_ ��  �¾
°�M�•�\�”�Þ�Ý� �î�
�•�%�r�S
�c�
�ç�¾�T7´�†2s�G�M�>�Q�€  

�”�Þ�Ý� �î�ö$ö+u�o�Â�†2s�G
�M�>�Q�€

 
 
3.4.4.2�� �¤�8�ö�6�~�\�(8®�I�€�Z�8�•�M4Š�b�ì�Û���c�
/² 3.4.5 �b�•�µ�º�œ�Ç�Í�|�~�v�a�^�85��[�ã�œ"@
�p�_�Ñ�~�K�Z�v�
�M�[�_�¤�8�I�€�Z�8�•�¶�Ç�_�o�Â�†�…2s�M�•�G�\�@�6�•�:���G�€�}�b�Ç���†�–1¤�M�•�S
�u�_�
6õ�€�d'ö���Ç�c�
�ã�œ"@�\�K�Z�¤�8�ö"@2A�[�6�•�?�^�8�?�_�?�?�ƒ�}�N�Û�Ë�Ý�_/õ2Š$×�^�_���\�K
�Z�B�(�¡�b0°3U�†0[�Ó�M�•�G�\�@�[�A�•��  
 
3.4.5�� �8 �� 1=#.   

�è�W�b�8��1=#.�c�
1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•$×�^�m�,�A�\�K�Z�G�G�_&g�M���(8®�b2�
�õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.0Ž�M�•�G�\�†�I
�C�È�u�•��  

�µ ������ �µ



3.4.5.1  �8 �� 1=#.  3.4.1�� �ç �¾�þ �¤ �8 �ö  

 

 

�?�?�?�?�?�?�?�?�?�?�?�?�?�?�?�?�?  

3� � � ��¶���b ð�Ø�b7H�Ø�_�X�8�Z�c�
'¨ 1.3 'v�b 1.3.3.2���•�µ�º�œ�Ç�Í / ð�Ø7H�Ø�b�Q#Ý���†�g!·�b�G�\��  
4� � � �3.4.4.2 �†�g!·��  
5� � � � �
�( 1 �b(ý�
�(�b0ò(ý�_�X�8�Z�c 3.4.2.1.1 �†�g!·��

"@2A: �\0ñ"@2A�_�ç�¾�þ�¤�8�ö�b�¹�î�±�@�6�•�?>=  

�ã �œ"@:  �ã�œ"@�Q�b�v�b�
�6�•�8�c�Q�b�B�(
�_�ç�¾�þ�¤�8�ö�b�¹�î�±�@�6�•�?>=  

�X�^�B�b�N�N�@4:#Ý�[�A�•�?
>&3.4.3.2 �g!·>'>=  

  No 
�(8®�[�A�^�8  

No 

 
 
 
Yes 

(a) �\0ñ"@2A/�ã�œ"@�@�Ç�[�ç�¾�þ4#�D$U�†�,
�A2s�G�M0É�Ð�@�6�•�?>= �� �r�S�c  

(b) 4:�)�^�·"@��9‚�[7g�ö�b)��Ý�@�“�}�€�Z
�8�•�?>& 3.4.2.1 �b�8���ö =�g!·>'>=  

Yes 

�
�( 15��

 
�47d 

 �
�(�_0ñ�\�K�^�8  

Yes 

� � � � � � � �Yes 

 
4:�)�^�
�(�_  
�(8®�M�•  

No

�ã�œ"@�c�
�ç�¾�þ�¤�8�ö�\�K�Z�(8®�I�€�S�B�(�†>/�X
�6�•�8�c�Q�€�è�V�
�W0°�b ð�Ø�[�µ�w�M�•�?>= 3, 4 
(a) �Í  0.1% w/w>&�[�/>-�®�/>'>=  
(b) �Í  1.0% w/w >&�[�/>-�®�/>'>=�r�S�c  
(c) �Í  0.1% v/v>&�¼�/>'>=  
(d) �Í  0.2% v/v >&�¼�/>'>=  
>&1��Â�>�|�g�m�,�A�c 3.4.3.3 �>�|�g/² 3.4.5 �†�g !·>'  

No 

�� Yes 

�
�(�_0ñ�\�K�^�8  

�
�( 1 
 

 

�47d 

No 

�(8®�[�A�^�8  �ã�œ"@�Q�b�v�b�\�K�Z�ç�¾�þ�¤�8�ö
�b�¹�î�±�@�6�•�?>& 3.4.3.1 �b�8���ö
 =�g!·>'>=  

 
 

No 

Yes

��

��

�µ ������ �µ



3.4.5.2  �8 �� 1=#.  3.4.2�� $ö+u�¤ �8 �ö  

�?�?�?�?�?�?�?�?�?�?�?�?�?  
3� � � ��¶���b ð�Ø�b7H�Ø�_�X�8�Z�c�
'¨ 1.3 'v�b 1.3.3.2���•�µ�º�œ�Ç�Í / ð�Ø7H�Ø�b�Q#Ý���†�g!·�b�G�\��  
4� � � �3.4.4.2 �†�g!·��  
6� � � � �
�( 1 �b(ý�
�(�b�Q#Ý�_6õ�M�•0ò(ý�c 3.4.2.2.1 �†�g!·��  

"@2A>8"@2A�_$ö+u�¤�8�ö�¹�î�±�@�6�•�?>=  No �(8®�[�A�^�8  

�ã �œ"@>8  �ã�œ"@�Q�b�v�b�
�6�•�8�c�Q�b�B
�(�_$ö+u�¤�8�ö�b�¹�î�±�@�6�•�?>=  

No 

 
 
 

Yes 
 

 

 

(a) �\0ñ"@2A/�ã�œ"@�@�
%&�\�^�X�b�Ç�[$ö+u�K
0•�_�|�~�¤�8�ö�†1�$Î�M�•0É�Ð�@�6�•�?>= ��
�r�S�c  

(b) 4:�)�^�·"@��9‚�[7g�ö�b)��Ý�@�“�}�€�Z�8
�•�?>=  

>&3.4.2.2.1 �>�|�g 3.4.2.2.4 �b�8���ö =�g!·>'  

Yes 

�
�( 1����

��
1™�Ì 

�
�(�_0ñ�\�K�^�8  

Yes 

�X�^�B�b�N�N�@4:#Ý�[�A
�•�?>& 3.4.3.2 �g!·>'>=  

� � � � � �Yes 

 
4:�)�^�
�(�_

�(8®�M�•  

No 

�ã�œ"@�c�
$ö+u�¤�8�ö�\�K�Z�(8®�I�€�S�B�(�†>/�X�6
�•�8�c�Q�€�è�V�
�W0°�b ð�Ø�[�µ�w�I�€�Z�8�•�?>= 3, 4 
(a) �Í  0.1%?  
(b)���Í  1.0% ?��  
>&1��Â�>�|�g�m�,�A�c 3.4.3.3 �>�|�g/² 3.4.5 �†�g !·>'  

No 

Yes 

�
�(�_0ñ�\�K�^�8  

�
�( 1��

��
1™�Ì 

No 

�ã�œ"@�Q�b�v�b�_�X�8�Z�b$ö+u�¤�8�ö�b
�¹�î�±�@�6�•�?>& 3.4.3.1 �†�g!·>'>=  

Yes 

�(8®�[�A
�^�8  

No 

��

��

�µ ������ �µ





'¨ 3.5 'v  

#Õ�j (ý +
 �š $� �N�ö ��

 
3.5.1�� �� *O�> �| �g �M+á�¦ 8o 
 
3.5.1.1.�� #Õ�j(ý+
�š$��N�ö �\�c�
"@2A�r�S�c�ã�œ"@�l�b�d�C7â�‹�_2s�G�•�
#Õ�j(ý+
�_�>�E�•�S4�$×�>�|
�g�X$×�^��,
�/�b$��–�†�µ�t�
4G���ö�b4G���Ê�š$��†�I�M��  
 
3.5.1.2�� �G�b�w���ö�¡�Û�«�c�z�\�K�Z�
�Ä�º�_�>�8�Z���a�æ�_�w)E�@�€�•�•+��ö�b�6�•':!›�š$��†1�$Î�M
�•�\�î�ƒ�€�•�ì�Û���_6õ�M�•�v�b�[�6�•���M�‰�
 in vitro �[�b�š$��N�ö /4G���˜�ö0è9‚�
�>�|�g in vivo �[
�b�7�™8®�/(ý+
�†#Ý�8�S0è9‚�v�
�G�b�w���ö�¡�Û�«�b�p�[�(8®�M�•7•�_*ƒ�Ö�I�€�•��  
 
3.5.1.3�� �•�e�i�[�c�
�š$��N�ö�
�š$��N�ö"@2A�
':!›�š$��>�|�g4G���˜�ö�_�X�8�Z�b�M+á$×�^��*O�@�G#Ý
�I�€�Z�8�•���G�G�[ ':!›�š$� �\�c�
(ý+

Æ4G��"@2A�b5��r�S�c�S4��b���‚$×�š�ì�\�K�Z��*O�I�€�Z�8�•��  
 
3.5.1.4�� ':!›�š$� �\�8�:#Ý1��c�
/²#'�º�Þ�Ë�Ý�[$Î#'�I�€�•�|�:�^)��a�æ$×�^4G��$×�š�ì�\�
�Q�b�?�Ð�\
�^�W�Z�8�• DNA �b�š�ì>&�[�<�d�
"I$�$×�7�ö�P�b�š�ì�>�|�g��,
�/3?�Ù�^�]>'�b�g�‰�_4:#Ý�I�€�•�� �š
$��N�ö �>�|�g �š$��N�ö"@2A �\�8�:#Ý1��c�
(ý+
�r�S�c#Õ"@�b7Ÿ�K�_�>�E�•':!›�š$��b$Î#Õ�†�Q�•�I�O�•"@
2A�_�X�8�Z#Ý�8�}�€�•��  
 
3.5.1.5�� �|�~�M+á$×�^#Ý1��[�6�• 4G���˜�ö"@2A �>�|�g 4G���˜�ö �\�c�
 DNA �b�S4��x�µ�r�€�•4G���_���

�r�S�c DNA �b�(7³�†�š�ì�I�O�•"@2A�6�•�8�c�Q�b�8#Ý�_4:#Ý�I�€�•���G�€�_�c�
�G�–�^0
0�4#&ì�b�	��
�_�|�~ DNA �_�†
/�†�Z�<�•�v�b�x�
8�#Õ#.$×�^"g�#�_�>�8�Z>&�M�ì$×�_>' DNA 0
0��†�š�ì�I�O�•�v�b�v
�6�•��4G���˜�ö0è9‚)��Ý�c�
�M+á$×�_�š$��N�ö�8#Ý�b�æ�†�\�K�Z�G#Ý�I�€�•��  
 
3.5.2�� "@2A�b �( 8®�ö  =  
 
3.5.2.1�� �•�(8®�©�«�¸�Ò�c�
�<#Ý�•+��^0É�Ð�b5��s�†�v�~
°�€�}�€�•�|�:�_�
#Õ�j(ý+
�_�P�M�•�š$��N�ö
"@2A�_2 '�8®�b�
�(�†0¿�E�Z�8�•���G�b 2 '�8®�b�
�(�_�|�•�©�«�¸�Ò�†�è�W�_&g�M��  
 
3.5.2.2�� �(8®�b�S�u�_�c�
�d�C7â�·"@�b#Õ�j(ý+
�r�S�c�/(ý+
�_�>�E�•�š$��N�ö�r�S�c4G���˜�ö�8#Ý�†�8
���M�•��9‚�|�~�“�}�€�S0è9‚)��Ý�@*ƒ�Ö�I�€�•��  in vitro 0è9‚�[�8���I�€�S�š$��N�ö�r�S�c4G���˜�ö�8#Ý
�v�r�S*ƒ�Ö�I�€�Z,��8��  
 
3.5.2.3�� �•�©�«�¸�Ò�c�w���ö�_�ö�Y�A�
#Õ�j(ý+
�_':!›�š$��†1�$Î�M�•�ö2A�†�•�¶�â�W�Z�8�•"@2A�†�(8®
�M�•���K�S�@�W�Z�•�«�Ÿ�î�Ò�c�
"@2A�b>&��5�$×>'�Ü�«�¡0Û�o�b�S�u�b�v�b�[�c�^�8��  
 
3.5.2.4�� �Ä�º#Õ�j(ý+
�_�P�M�•)��a�æ$×�^�s8j�b�(8®�c�
4:�)�_���‹�I�€�
���(�_�w� �ö�@&�1��I�€�S0è
9‚�_�ö�Y�8�Z/œ�:�� OECD �¸�«�º�ž�–�»�Û�–�å�_���u�}�€�S�‰�2�_�‘�W�S0è9‚�†#Ý�8�•�b�@�ƒ�r�K�8��0è
9‚)��Ý�c�S6Û���b�8�•�_�|�~0Û�o�I�€�

°�m�•+��^0É�Ð�M�m�Z�†�š3Q�è0¦�K�Z�(8®�M�m�A�[�6�•��  
 
3.5.2.5��  in vivo #Õ�j(ý+
)��a�æ�š$��N�ö0è9‚�b�[  
 

�F�W�Q8®�†#Ý�8�•
ƒ�ö+´�Z0è9‚�� OECD478�� 
�Ð�˜�«�†#Ý�8�•%&�«3?�Ù0è9‚�� OECD485�� 
�Ð�˜�«�†#Ý�8�•"I���Ù�)0è9‚  

 
3.5.2.6��  in vivo �/(ý+
�š$��N�ö0è9‚�b�[  
 

�7�™8®9µ9Ê(ý+
�†#Ý�8�•��,
�/$��–0è9‚ ��OECD475�� 
�7�™8®2e/‘#+�†#Ý�8�•�`�>0è9‚ ��OECD474����

�µ ������ �µ



�W3.5.1�� #Õ�j (ý +
 �š $� �N�ö "@2A�b �w�� �ö �
 �(  

�
 �( 1>8�Ä�º #Õ�j (ý +
 �_ )� �a �æ': !› �š $� �† 1� $Î �M�• �G�\ �@%±�} �€ �Z �8 �• �? �r �S�c )� �a �æ': !› �š $� �† 1� $Î
�M�• �\ 0b�^ �I �€ �Z �8 �• "@2A 

 
�
 �( 1A>8�Ä�º #Õ�j (ý +
 �_ )� �a �æ': !› �š $� �† 1� $Î �M�• �G�\ �@%±�} �€ �Z �8 �• "@2A 

�Ä�º�b$?�Û$×1*���_�|�•7g�ö�b0É�Ð��  
 
�
 �( 1B>8�Ä�º #Õ�j (ý +
 �_ )� �a �æ': !› �š $� �† 1� $Î �M�• �\ 0b�^ �I �€ �• �m�A"@2A 
 

(a) �7�™8®�_�>�E�• in vivo )��a�æ#Õ�j(ý+
�š$��N�ö0è9‚�_�|�•7g�ö)��Ý>9�r�S�c   
(b) �7�™8®�_�>�E�• in vivo �/(ý+
�š$��N�ö0è9‚�_�|�•7g�ö)��Ý�_�•�<�Z�
�\0ñ"@2A�@#Õ�j(ý+
�_':

!›�š$��†1�$Î�M�•�•+��ö�_�X�8�Z�b�1�}�?�b0É�Ð���G�b/ì�Ü�E0É�Ð�c�
�[�<�d#Õ�j(ý+
�†#Ý�8
�• in vivo �š$��N�ö /4G���˜�ö0è9‚�|�~�
�6�•�8�c�
�\0ñ"@2A�r�S�c�Q�b�æ1p"@�@#Õ�j(ý+
�b4G
��"@2A�\%&�«�8#Ý�M�•�µ+��@�6�•�G�\�b��0É�_�|�~�_�?�€�•>9�r�S�c   

(c) ���a�æ�_�w)E�@�€�•0É�Ð�c�^�8�@�Ä�º#Õ�j(ý+
�_�š$��N�ö�†&g�M7g�ö)��Ý>9�[�<�d�
 �d�C7â�I�€
�S�Ä�º�b(­�Ê�p�b$��X�ö$Î#Õ8–�Ø�b�Q�•�^�]��  

 
�
 �( 2>8�Ä�º #Õ�j (ý +
 �_ )� �a �æ': !› �š $� �† 1� $Î �M�• �• +� �ö �@�6 �• "@2A 
 

�7�™8®�†#Ý�8�•0è9‚�
�r�S�c���œ�_�|�W�Z�c�W0°�_&g�M in vitro 0è9‚�_�|�•7g�ö)��Ý>8  
 

(a) �7�™8®�†#Ý�8�• in vivo �/(ý+
�š$��N�ö0è9‚>9�r�S�c   
(b) in vitro �š$��N�ö0è9‚�b7g�ö)��Ý�_�|�~/ì�Ü�E�}�€�S�Q�b�Ú�b in vivo �/(ý+
4G���˜�ö0è9‚  

 
�@0°>8�7�™8®�†#Ý�8�• in vitro �š$��N�ö0è9‚�[7g�ö�\�^�~�
�I�}�_�¤%±�b#Õ�j(ý+
�š$��N�ö"@2A�\ � � � �
�ì�Û$×�S4��q�ö%&6õ�†&g�M"@2A�c�
�
�( 2 �š$��N�ö"@2A�\�K�Z�(8®�I�€�•�\�s�^�M�m�A�[�6�•��  

3.5.2.7�� #Õ�j(ý+
�†#Ý�8�• in vivo �š$��N�ö /4G���˜�ö0è9‚�b�[>8  
 

(a) �š$��N�ö0è9‚>8  

�7�™8®(­�N(ý+
�†#Ý�8�•��,
�/$��–0è9‚ (OECD483) 
�7�™8®(­�Ê(ý+
�†#Ý�8�•�`�>0è9‚  

(b) 4G���˜�ö0è9‚>8  

�7�™8®(­�N(ý+
�†#Ý�8�•������,
�(�/�º�n ��SCE��0è9‚  
�7�™8®(­�b(ý+
�†#Ý�8�•�Y���‡ DNA �œ�B��UDS��0è9‚  

 
3.5.2.8�� �/(ý+
�†#Ý�8�• in vivo 4G���˜�ö0è9‚�b�[>8  
 

�7�™8®*â+š�†#Ý�8�•�Y���‡ DNA �œ�B��UDS��0è9‚ ��OECD486�� 
�7�™8®9µ9Ê(ý+
�†#Ý�8�•������,
�(�/�º�n ��SCE��0è9‚  

 
3.5.2.9�� in vitro �š$��N�ö0è9‚�b�[>8  
 

�7�™8®�õ8ô(ý+
�†#Ý�8�•��,
�/$��–0è9‚�� OECD473�� 
�7�™8®�õ8ô(ý+
�†#Ý�8�•4G���Ê':!›�š$�0è9‚�� OECD476�� 
(ý,æ�†#Ý�8�•�Ÿ�•':!›�š$�0è9‚�� OECD471�� 

 
3.5.2.10�� �¶���b"@2A�b�(8®�c�
�S6Û���b�8�•�†�v�~
°�€�Z�

°�m�•+��^0É�Ð
²�/�b5��s�Ü�E�_�ö�Y�8�Z
/œ�:�m�A�[�6�•��4:�)�_���‹�I�€�S�"�M�b0è9‚�†#Ý�8�Z�(8®�M�•���œ�_�c�
�Q�b0è9‚�?�}�Â&��[$2�8�|�:
�b�^�87g�ö)��Ý�@�“�}�€�Z�8�•�m�A�[�6�•�� ���(�_�w� �ö�@&�1��I�€�S�‚�K�80è9‚�2�@6ä$Î�I�€�S�^�}�d�

�Q�€�}�v*ƒ�Ö�M�m�A)r�œ$×�^0É�Ð�b5��s�Ü�E�b�S�u�_�G#Ý�M�•�G�\�v�[�A�•���Ä�º�d�C7â)�2°�\�š3Q�K�Z�

�\0ñ"@2A�b0è9‚�_#Ý�8�}�€�S�d�C7â)�2°�@���\�[�6�•�?�v*ƒ�Ö�M�m�A�[�6�•��  
 

�µ ������ �µ



33.5.3���� �ã�ã �œ"@�b �( 8®�ö  =  
 
33.5.3.1���� �ã�ã �œ"@�Q�b �v �b �_ �X�8 �Z 0è9‚ �¹ �î �± �@
° �m�[ �A�• �� �œ�b �ã �œ"@�b �( 8®  
 

�ã�œ"@�b�(8®�c�
�\0ñ�ã�œ"@�b�¶���b�B�(�_�X�8�Z
°�m�[�A�•0è9‚�¹�î�±�_�ö�Y�A�
#Õ�j(ý+
�š$��N�ö
"@2A�\�K�Z�(8®�I�€�•�B�(�b�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�†�Q#Ý�K�Z/œ�ƒ�€�•�� �\0ñ�ã�œ"@�Q�b�v�b�b0è9‚�¹�î
�±�@
°�m�[�A�•���œ�_�c�
�(8®�c�£�î�«�Â�–�£�î�«�[�Ÿ�G�I�€�•�G�\�@�6�•���G�b�|�:�^���œ�
�ã�œ"@�Q
�b�v�b�b0è9‚)��Ý�c�
#Õ�j(ý+
�š$��N�ö0è9‚(Ô�b#Ý5��x�
0è9‚�‡6ë�
0{�9�
�(�Ò>&�[�<�d�
)+0£�Û$×0Ž�Ò�

0è9‚�¤�Ø>'�^�]�b�Ú�b0[�I�†*ƒ�Ö�K�S�V�[&����[�6�•�G�\�@&g�I�€�^�E�€�d�^�}�^�8���(8®�@4:�)�[�6�•
�G�\�b0É�Ð�i8®�†�–�â�K�
0[13�_�Â�L�Z&g�M�G�\�@�[�A�•�|�:�_�M�•�m�A�[�6�•��  
 
33.5.3.2���� �ã�ã �œ"@�Q�b �v �b �_ �X�8 �Z 0è9‚ �¹ �î �± �@
° �m�[ �A�^ �8 �� �œ�b �ã �œ"@�b �( 8®>8�X�^ �B�b �N�N

����bbrr idging pr inciple���� 
  
3.5.3.2.1�� �ã�œ"@�Q�b�v�b�c#Õ�j(ý+
�š$��N�ö�†�ô���M�•0è9‚�@�^�I�€�Z�8�^�8�@�
�\0ñ�ã�œ"@�b�w���ö
�†4:�)�_"I���M�•�S�u�b�
�¶���b�B�(�>�|�g8®���b0è9‚�I�€�S�ã�œ"@�b�g�‰�_6õ�K�Z���(�^�¹�î�±�@�6�•
���œ�
�G�€�}�b�¹�î�±�c�è�W�b�œ�–�I�€�S�X�^�B�b�N�N�_�K�S�@�W�Z�Q#Ý�I�€�•���G�€�_�|�W�Z�
�(8®�É
�ß�­�«�[�·"@0è9‚�†3ã�•�M�•�²0[�v�^�C�
�ã�œ"@�b�w���ö�8���_
°�m�I�€�S�¹�î�±�†�•+��^7H�~�q�±7H�_
#Ý�8�•�G�\�@�[�A�•�|�:�_�^�•��  
 
3.5.3.2.2�� �|5�  
 

0è9‚�I�€�S�ã�œ"@�@�
�Ú�b�B�(�b#Õ�j(ý+
�š$��N�ö�_�s8j�†�Z�<�^�8�\�£�•�I�€�•�|5��c�[�|5��I�€�•
���œ�
�‚�K�8�|5��I�€�S�ã�œ"@�c�
0è9‚�I�€�S
–�b�ã�œ"@�\� '¼�\�K�Z�(8®�K�Z�v�|�8��  
 
3.5.3.2.3�� 0�4��Â�µ�³  
 

�ã�œ"@�b0è9‚�I�€�Z�8�^�80�4��Â�µ�³�_#Õ�j(ý+
�š$��N�ö�@�6�•�?�]�:�?�c�
� �L0�4���*…�_�|�W�Z�

�r�S�c�Q�b'ö#.�W�[#Õ#Ø�I�€�S� �L�_���b0è9‚�I�€�S�9�b�Â�µ�³�b�˜�ö�\�•2A$×�_� '¼�\�s�^�M�G�\�@�[
�A�•���S�T�K�
0è9‚�I�€�Z�8�^�8�Â�µ�³�b#Õ�j(ý+
�š$��N�ö�@�š�ì�M�•�|�:�^�w�–�^)��B�b�š�·�@�6�•�\
*ƒ�<�}�€�•#.#ä�@�6�•���œ�c�G�b7H�~�[�c�^�8���G�b�|�:�^���œ�_�c�
�‚�K�8�(8®�†/œ�:�²0[�@�6�•��  
 
3.5.3.2.4�� �•2A$×�_8®���K�S�ã�œ"@  
 

���†�ì���M�•>8  
 

(a)  2 �X�b�ã�œ"@>8 (i) A+B >9 
 (ii) C+B >9 
 

(b)  �š$��N�ö�B�( B �b ð�Ø�c�
�g�‰�b�ã�œ"@�[� �L�[�6�•>9  
 
(c)  �ã�œ"@(i)�b�B�( A �b ð�Ø�c�
�ã�œ"@ (ii) �b�B�( C �b ð�Ø�_'¼�K�8>9  

   
(d)  A �\ C �b�˜�ö�_6õ�M�•�¹�î�±�c�<#Ý�[�A�
��2A$×�_� '¼�[�6�~�
�M�^�ƒ�U�
 A �\ C �c� �L�w��

�ö�
�(�_�“�K�
�?�X�
>@�b#Õ�j(ý+
�š$��N�ö�_�s8j�†�Z�<�•�G�\�c�^�8�\�8�•�I�€�•��  
 

�ã�œ"@(i)�r�S�c (ii) �@�¤�_0è9‚�_�|�W�Z�(8®�I�€�Z�8�•���œ�_�c�
 �Ú�‰�b�ã�œ"@�c� �L�w���ö�
�(�_�(8®
�M�•�G�\�@�[�A�•��  

 
33.5.3.3���� �ã�ã �œ"@�b 
² �B�( �r �S�c �M4Š�b �B�( �T �E�_ �X�8 �Z �¹ �î �± �@
° �m�[ �A�• �� �œ�b �ã �œ"@�b �( 8®  
 

�ã�œ"@�c�
�a�^�C�\�v 1 �X�b�B�(�@�
�( 1 �r�S�c�
�( 2 �š$��N�ö"@2A�\�K�Z�(8®�I�€�
�
�( 1 �\ 2 �Q�€
�R�€�_�X�8�Z/² 3.5.1 �_&g�K�S�|�:�^4:�)�^�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�è�V�[�Ñ�~�M�•���œ�
�š$��N�ö"@2A�\
�K�Z�(8®�I�€�•��  

 
 
 

�µ ������ �µ



/² 3.5.1�� �ã �œ"@�b �( 8®�b �ö  = �\ �^ �• �ã �œ"@�b #Õ�j (ý +
 �š $� �N�ö "@2A�\ �K�Z  
�( 8®�I �€ �S�B�( �b �• �µ �º �œ�Ç�Í / ð �Ø7H#ú 

 
 
 
 
 
 
 

 
�@0°>8�V�b/²�b�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�c�
�¼�/>&�/'� /�/'��"�)>'�>�|�g�
�[�/�\�®�/>&5�5� /5�5��"�)>'
�_�v4:#Ý�I�€�•��  
 
3.5.4�� �4 7d�w�� �ö �_ �� �b �� 4)  
 

/²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S���œ�_�Q
#Ý�•+��^�@�–)./²&g�b�[�†&g�M���W�b/²�_�c�
�•'v�b�8���ö =�_�ö�Y�8�Z#Õ�j(ý+
�š$��N�ö�_�(8®�I�€�S
"@2A�\�ã�œ"@�b�Û�Ë�Ý0[(ò�†&g�M��  

 
 

/² 3.5.2�� #Õ�j (ý +
 �š $� �N�ö �b �Û�Ë�Ý0[ (ò 

 �
 �(  1 

>&�
 �( 1A�
 1B>'  

�
 �(  2 

�©�å �Î �Ý �ú�ã�w���ö  �ú�ã�w���ö  

�@�– �• 2s1�  �47d 1™�Ì 

�4 7d�w�� �ö �_ ��  4G���ö$L�H�b�>�Q�€  

>&�Ú�b)�2°�?�}�b�d�C7â�@�w���[
�^�8�G�\�@�ô��$×�_0É�Â�I�€�Z�8
�•���œ�
�w���^�d�C7â)�2°�†0° 3U>' 

4G���ö$L�H�b�>�Q�€�b$2�8  

>&�Ú�b)�2°�?�}�b�d�C7â�@�w���[�^
�8�G�\�@�ô��$×�_0É�Â�I�€�Z�8�•��

�œ�
�w���^�d�C7â)�2°�†0°3U>'  

 

�B�( �b �( 8®>8 �ã �œ"@�b �( 8®�ö  = �\ �^ �• �• �µ �º �œ�Ç�Í / ð �Ø7H#ú 
�
 �( 1 �š $� �N�ö "@2A �
 �( 2 �š $� �N�ö "@2A 

�
 �( 1A �
 �( 1B 
�
 �( 1A �š $� �N�ö "@2A �Í 0.1% -- -- 
�
 �( 1B �š $� �N�ö "@2A -- �Í 0.1% -- 
�
 �( 2 �š $� �N�ö "@2A -- -- �Í 1.0% 

�µ ������ �µ



33.55.5���� �8�8 �� 1=#. �\ �m�, �A  

33.5.5.1���� #Õ#Õ�j (ý +
 �š $� �N�ö �b �8 �� 1=#.   

�è�W�b�8��1=#.�c�
1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•$×�^�m�,�A�\�K�Z�G�G�_&g�M���(8®�b2�
�õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.0Ž�M�•�G�\�†�I
�C�È�u�•��  
 

33.5.5.1.1.���� "@"@2A�b�b �8 �� 1=#. 33.5.1  
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

  
  

  
  

"@2A>8 �\0ñ"@2A�_�š$��N�ö�_6õ�M�•�¹�î�±�@�6�•�?>=  No �(8®�[�A�^�8  

Yes 

�8���ö =>& 3.5.2 �g!·>'�_�‘�8�
�\0ñ"@2A�c>8  
(a)���Ä�º�b#Õ�j(ý+
�_)��a�æ':!›�š$��†1�$Î�M�•�G�\  
� � � ��@%±%±�} �€ �Z �8 �• �?�
�r�S�c  
(b) �Ä�º�b#Õ�j(ý+
�_)��a�æ':!›�š$��†1�$Î�M�•�\  

�s �^ �M�m�A�?>= 
�•�8���ö =�b4:#Ý�_�c�
0É�Ð�b5��s�Ü�E�_�>�8�Z�S6Û��
�b�8�•�@�²0[�[�6�•��  

No 

Yes 

�
�(>/����

��

�47d��

Yes 

�
�(>0  
 

 

1™�Ì  

�8���ö =>& 3.5.2 �g!·>'�_�‘�8�
�Ä�º�b#Õ�j(ý+
�_
)��a�æ':!›�š$��† 1� $Î �M�• �•+��ö�@�6�•$2�8�@�6
�•�?>=  
�•�8���ö =�b4:#Ý�_�c�
0É�Ð�b5��s�Ü�E�_�>�8�Z
�S6Û���b�8�•�@�²0[�[�6�•��  

�
�(�_0ñ�\�K�^�8  

 No 

��

��

�µ ������ �µ



3.5.5.1.2  �ã�œ"@�b�8��1=#. 3.5.>0 
 
 

 
 
 
 
 

 
�ã�œ"@�b�¶���b�B�(�_�ö�Y�C�(8®  

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
�£�î�«�Â�£�î�«�[�b�(8®�b�Ÿ�G  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�?�?�?�?�?�?�?�?�?�?�?�?�?�?  
1� � � ��¶���b ð�Ø7H#ú�_�X�8�Z�c�
'¨ 1.3 'v�b 1.3.3.2���•�µ�º�œ�Ç�Í / ð�Ø7H#ú�b�Q#Ý���>�|�g�•'v�b/² 3.5.1 �†�g!·��  
2� � � ��Ú�b�ã�œ"@�b�¹�î�±�†�X�^�B�b�N�N�_#Ý�8�S���œ�c�
�Q�b�ã�œ"@�b�¹�î�±�c 3.5.3.2 �_!·�}�K�Z�ô��$×�^�v�b�[�^�E�€
�d�^�}�^�8��

�ã �œ"@>8 
�ã�œ"@�b�(8®�c�
�B�(�b�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�†#Ý�8�Z�
�\0ñ�ã�œ"@�b�¶�¶ �� �b �B�( �b
°�m�•+�
�^0è9‚�¹�î�±�_�ö�Y�8�Z/œ�ƒ�€�•���ã�œ"@�Q�b�v�b�_�X�8�Z�b
°�m�•+��^0è9‚�¹�î�±�
�6�•�8�c
�X�^�B�b�N�N�_�ö�Y�A�
�(8®�c�£ �£ �î �« �Â �– �£ �î �« �[ �Ÿ �G�[�A�•>&�W0°�g!·>'��0ò(ý�c�8���ö =
>&3.5.3>'�†�g!·�b�G�\��  

Yes

Yes

�
�( 1  

 
�47d 

�ã�œ"@�c>/�X�r�S�c�Q�€�è�V�b�
�(>0�š$��N�ö"@2A
�†�W0°�b ð�Ø�[�µ�w�M�•�?>=  

�Í   1.0%>/ 

�
�( 2 

 

1™�Ì 

�\0ñ�ã�œ"@�c�
>/�X�r�S�c�Q�€�è�V�b�
�(>/�b
�š$��N�ö"@2A�†�W0°�b ð�Ø�[�µ�w�M�•�?>=  
� � � � � � � � � � � � � Í  0.1%>/  

No 

 No 

�
�(�_0ñ�\�K�^�8

�ã�œ"@�Q�b�v�b�_�X�8
�Z�b0è9‚�¹�î�±�@
°�m
�[�A�•�?>=  

Yes 

No 

�X�^�B�b�N�N�c4:#Ý�•+��?>= 2 
�8���ö =  3.5.3.2. �g!·  

#Ý5��x0è9‚�‡6ë�
0{�9�
�(�Ò>&�[�<
�d�
)+0£��#.�
0è9‚�¤�Ø>''¼�b0[�I
�†*ƒ�Ö�K�Z�v�
�\0ñ�ã�œ"@�b#Õ�j(ý
+
�š$��N�ö0è9‚(Ô�b0è9‚)��Ý�@�
�•
��$×�[�6�•�?>=  

Yes 

4:�)�^�
�(�_�(8®
�M�•  

 

 

�47d�� �r�S�c  

1™�Ì  �r�S�c  

 �
�(�_0ñ�\�K�^�8

�V0°�g!·>8  �ã�œ"@�b�¶���b�B�(�_�ö�Y�C
�(8® 

No 

No 

Yes 

��

��

��

�µ ������ �µ



33.5.5.2���� �m�m�, �A  
 

�Ä�º�>�|�g�·"@�_�>�8�Z�ì�Û$×�_1�$Î�I�€�•+X$†�g�B�b4#&ì�c�
�@�‡�N4G���Ê�
�r�S�c�/(ý+
�b+X$†�š
�D4G���Ê�b4G��$×�š�ì�†���:�\�8�:�G�\�c�?�^�~1��u�}�€�•�|�:�_�^�W�Z�A�Z�8�•���Q�b�S�u�
�ì�Û���@
in vivo �_�>�8�Z�7�™�·"@�b�/(ý+
�
�r�S�c#Õ�j(ý+
�_�>�E�•�š$��N�ö�†�w�M�•�G�\�b0É�Â�c�
�Q�b�ì�Û��
�c$Î�@�‡�ö"@2A�\�K�Z�(8®�I�€�“�•�\�8�:�G�\�b�•+��ö�†&g�M�v�b�[�6�•>&'¨ 3.6 'v 3.6.2.5.3 $Î�@�‡�ö�
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�G�\�@�[�A�•�|�:�_�M�•�m�A�[�6�•��  
 
3.7.3.2�� �ã �œ"@�Q�b �v �b �_ �X�8 �Z0è9‚ �¹ �î �± �@
° �m�[ �A�^ �8 �� �œ�b �ã �œ"@�b �( 8®>8�X�^ �B�b �N�N

��br idging pr inciple�� 
 
3.7.3.2.1�� �ã�œ"@�Q�b�v�b�c#Õ�j�˜�ö�w���ö�†�ô���M�•0è9‚�@�^�I�€�Z�8�^�8�@�
�\0ñ�ã�œ"@�b�w���ö�†
4:�)�_"I���M�•�S�u�b�
�¶���b�B�(�>�|�g8®���b0è9‚�I�€�S�ã�œ"@�b�g�‰�_6õ�K�Z���(�^�¹�î�±�@�6�•��
�œ�
�G�€�}�b�¹�î�±�c�è�W�b�œ�–�I�€�S�X�^�B�b�N�N�_�K�S�@�W�Z�Q#Ý�I�€�•���G�€�_�|�W�Z�
�(8®�É�ß
�­�«�[�·"@0è9‚�†3ã�•�M�•�²0[�v�^�C�
�ã�œ"@�b�w���ö�8���_
°�m�I�€�S�¹�î�±�†�•+��^7H�~�q�±7H�_#Ý
�8�•�G�\�@�•+��_�^�•��  
 
3.7.3.2.2�� �|5�  
 

0è9‚�I�€�S�ã�œ"@�@�
�Ú�b�B�(�b#Õ�j�˜�ö�_�s8j�†�Z�<�^�8�\�£�•�I�€�•�|5��c�[�|5��I�€�•���œ�
�‚
�K�8�|5��I�€�S�ã�œ"@�c�
0è9‚�I�€�S
–�b�ã�œ"@�\� '¼�\�K�Z�(8®�K�Z�v�|�8��  
 
3.7.3.2.3�� 0�4��Â�µ�³  
 

�ã�œ"@�b0è9‚�I�€�Z�8�^�80�4��Â�µ�³�_#Õ�j�˜�ö�@�6�•�?�]�:�?�c�
� �L0�4���*…�_�|�W�Z�
�r�S�c�Q
�b'ö#.�W�[#Õ#Ø�I�€�S� �L�_���b0è9‚�I�€�S�9�b�Â�µ�³�b�˜�ö�\�•2A$×�_� '¼�\�s�^�M�G�\�@�[�A�•���S
�T�K�
0è9‚�I�€�Z�8�^�8�Â�µ�³�b#Õ�j�˜�ö+��@�š�ì�M�•�|�:�^�w�–�b�š�·�@�6�•�\*ƒ�<�}�€�•#.#ä�@�6�•
���œ�c�G�b7H�~�[�c�^�8���G�b�|�:�^���œ�_�c�
�‚�K�8�(8®�@�²0[�[�6�•��  
 
3.7.3.2.4�� �•2A$×�_8®���K�S�ã�œ"@  
 
  ���†�ì���M�•>8  

(a)  2 �X�b�ã�œ"@>8 (i) A+B >9 
 (ii) C+B >9 

 
(b)  #Õ�j�˜�ö�†�v�X�B�( B �b ð�Ø�c�
�g�‰�b�ã�œ"@�[� �L�[�6�•>9  

 
(c)  �ã�œ"@(i)�b�B�( A �b ð�Ø�c�
�ã�œ"@ (ii) �b�B�( C �b ð�Ø�_'¼�K�8>9  

 
(d)  A �\ C �b�˜�ö�_6õ�M�•�¹�î�±�c�<#Ý�[�A�
��2A$×�_� '¼�[�6�•�
�M�^�ƒ�U�
 A �\ C �c� �L�w��

�ö�
�(�_�“�K�
�?�X�
 B �b#Õ�j�˜�ö�_�s8j�†�Z�<�•�G�\�c�^�8�\�8�•�I�€�•��  

�ã�œ"@(i)�r�S�c (ii) �@�¤�_0è9‚�_�|�W�Z�(8®�I�€�Z�8�•���œ�_�c�
 �Ú�‰�b�ã�œ"@�c� �L�w���ö�
�(�_�(8®
�M�•�G�\�@�[�A�•��  

 

�µ ������ �µ



3.7.3.3�� �ã �œ"@�b 
² �B�( �_ �X�8 �Z �r �S�c �M4Š�b �B�( �T �E�_ �X�8 �Z �¹ �î �± �@
° �m�[ �A�S�� �œ�b �ã �œ"@�b  
�( 8® 

 
3.7.3.3.1 �ã�œ"@�c�
�a�^�C�\�v 1 �X�b�B�(�@�
�( 1 �r�S�c�
�( 2 #Õ�j�˜�ö"@2A�\�K�Z�(8®�I�€�
�
�( 1
�\ 2 �Q�€�R�€�_�X�8�Z/² 3.7.1 �_&g�K�S�|�:�^4:�)�^�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�è�V�[�Ñ�~�M�•���œ�
#Õ�j�˜
�ö"@2A�\�K�Z�(8®�I�€�•��  
 
3.7.3.3.2 �ã�œ"@�c�
�a�^�C�\�v 1 �X�b�B�(�@�
�5�™�_�P�M�•�r�S�c�5�™�†�Ó�K�S�s8j�_�X�8�Z�(8®�I�€�

�5�™�_�P�M�•�r�S�c�5�™�†�Ó�K�S�s8j�_6õ�M�•3ã�•�
�(�b�S�u�_/² 3.7.1 �_&g�K�S�|�:�^4:�)�^�•�µ�º�œ
�Ç�Í / ð�Ø7H#ú�è�V�[�Ñ�~�M�•���œ�
�5�™�_�P�M�•�r�S�c�5�™�†�Ó�K�S�s8j�_�X�8�Z�(8®�I�€�•��  
 
 

/² 3.7.1�� �ã �œ"@�b �( 8®�ö  = �\ �^ �• #Õ�j �˜ �ö "@2A�B�( �b �• �µ �º �œ�Ç�Í / ð �Ø7H#ú a 
 

�B�( �b �( 8®>8 

�ã �œ"@�b �( 8®�ö  = �\ �^ �• �• �µ �º �œ�Ç�Í / ð �Ø7H#ú>8 

�
 �( 1 #Õ�j �˜ �ö "@2A 
�
 �( 2 

#Õ�j �˜ �ö "@2A 

�5 �™�_ �P�M�• �r
�S�c �5 �™�† �Ó�K
�S�s 8j �_ 6õ�M�•
3ã�• �
 �(  

�
 �( 1A �
 �( 1B 

�
�( 1A #Õ�j�˜�ö"@2A  
�Í 0.1%>&�@0°1>' 

-- 
 

-- 
 

-- �Í 0.3%>&�@0°2>' 

�
�( 1B #Õ�j�˜�ö"@2A
 

-- 
�Í 0.1%>&�@0°1>'  

-- 
 

-- �Í 0.3%>&�@0°2>' 

�
�( 2 #Õ�j�˜�ö"@2A  
-- -- �Í 0.1%>&�@0°3>' -- 
-- -- �Í 3.0%>&�@0°4>' -- 

�5�™�_�P�M�•�r�S�c�5
�™�†�Ó�K�S�s8j�_6õ�M
�•3ã�•�
�(  

-- -- -- �Í 0.1%>&�@0°1>' 

-- -- -- 
�Í 0.3%>&�@0°2>' 

 
a��  �G�b��� �b#Ø"@�[�6�•�(8®�‰�2�c#'/œ�b�47d�w���ö�b�_����4)�_�>�E�•%&4*�†*ƒ�Ö�K�Z�8�B�I�€�S�� �s
8j�†�w�E�•�ã�œ"@�b�X�@�a�^�C�
%&4*�c�Û�Ë�Ý/²&g�_7H�}�€�
�I�}�^�•1*�ô�_�|�~"g�#�@,��C�^�•�G�\�@
�‡�…�I�€�•��  
 
�@0° 1>8�
�( 1 #Õ�j�˜�ö�B�(�6�•�8�c�5�™�_�P�M�•�r�S�c�5�™�†�Ó�K�S�s8j�b�S�u�b3ã�•�
�(�_�(8®�I�€
�•"@2A�@0.1%�\ 0.3%�b6ë�b ð�Ø�[�ã�œ"@�_�Ñ�~�M�•���œ�_�c�
�M�m�Z�b0d�D���Ç�c�
0����b SDS �_�_��
�b0°3U�†0[�Ó�M�•�G�\�_�^�•�:���K�?�K�
�Û�Ë�Ý�l�b1™�Ì/²&g�c�õ�–�\�^�•�:���M4Š�b0d�D���Ç�c�
�B�(
�@0.1%�\ 0.3%�b6ë�[�ã�œ"@�_�Ñ�~�M�•���œ�_/²&g�†4E�¥�M�•�[�6�•�:�@�
�Ú�b���Ç�c�
3û�–�
�G�b���œ
�_/²&g�†0[�Ó�K�^�8�G�\�_�^�•�:��  

�@0°>0>8�
�( 1 #Õ�j�˜�ö�B�(�6�•�8�c�5�™�_�P�M�•�r�S�c�5�™�†�Ó�K�S�s8j�b�S�u�b3ã�•�
�(�_�(8®�I�€
�•"@2A�@�Í0.3%�b ð�Ø�[�ã�œ"@�_�Ñ�~�M�•���œ�_�c�
�M+á�_ SDS �\�Û�Ë�Ý/²&g�b�g�‰�_0°3U�M�•�G�\�_
�^�•�:��  
 
�@0°>1>8�
�( 2 #Õ�j�˜�ö�B�(�@ 0.1%�\ 3.0%�b6ë�b ð�Ø�[�ã�œ"@�_�Ñ�~�M�•���œ�_�c�
�M�m�Z�b0d�D���Ç
�c�
0����b SDS �_�_���b0°3U�†0[�Ó�M�•�G�\�_�^�•�:���K�?�K�
�Û�Ë�Ý�l�b1™�Ì/²&g�c�õ�–�\�^�•�:��
�M4Š�b0d�D���Ç�c�
�B�(�@ 0.1%�\ 3.0%�b6ë�[�ã�œ"@�_�Ñ�~�M�•���œ�_/²&g�†4E�¥�M�•�[�6�•�:�@�
�Ú�b
���Ç�c�
3û�–�
�G�b���œ�_�c/²&g�†0[�Ó�K�^�8�G�\�_�^�•�:��  
 
�@0°>2>8�
�( 2 #Õ�j�˜�ö�B�(�@�Í 3.0%�b ð�Ø�[�ã�œ"@�_�Ñ�~�M�•���œ�_�c�
�M+á�_ SDS �\/²&g�b�g�‰�_
0°3U�M�•�G�\�_�^�•�:��  

�µ ������ �µ



33.7.4���� �4�4 7d�w�� �ö �_ �� �b �� 4)   
  

/²&g0[�ó�_6õ�M�•3û�N�>�|�g(ý�N�c�
 �47d�w���ö�_6õ�M�•�_���b��4)>8/²&g >&'¨ 1.4 'v>'�_���u�•��7C
�“�i 1 �_�(8®�\/²&g�_6õ�M�•�+0[/²�†&g�M��7C�“�i 3 �_�c�
�@�–�i�A�>�|�g�d'ö���Ç�@0Á�•�K�S���œ�_�Q
#Ý�•+��^�@�–)./²&g�b�[�†&g�M��  

/²/² 33.7.2���� #Õ#Õ�j �˜ �ö �b �Û�Ë�Ý0[ (ò

  �
�
 �(   11  

>&>&�
 �( 11A�
�
 11B>'>'   

�
�
 �(   22  �5�5 �™�_�_ �P �M�• �r
�S�S �c �5�5 �™�† �Ó�Ó�K
�S�S �s�s 8j �_�_ 6õ�M�•
3ã3ã�• �
 �(   

�©�©�å �Î �Ý  �ú�ã�w���ö  �ú�ã�w���ö  �©�å�Î�Ý�^�K  

�@�@�– �• 2s1�   �47d 1™�Ì �@�–�•2s1��^�K  

�4�4 7d�w�� �ö �_ ��   #Õ�j+��r�S�c*þ
£�l�b�O�s8j
�b�>�Q�€  

>&�v�K�8�€�d�s8j�b
Æ���†0°
3U�M�•>'>&�Ú�b)�2°�?�}�b�d�C
7â�@�w���[�^�8�G�\�@�ô��$×

�_0É�Â�I�€�Z�8�•���œ�
�w���^
�d�C7â)�2°�†0°3U>'  

#Õ�j+��r�S�c*þ
£�l�b�O�s8j
�b�>�Q�€�b$2�8  

>&�v�K�8�€�d�s8j�b
Æ���†0°
3U�M�•>'>&�Ú�b)�2°�?�}�b�d�C
7â�@�w���[�^�8�G�\�@�ô��$×
�_0É�Â�I�€�Z�8�•���œ�
�w��

�^�d�C7â)�2°�†0°3U>'  

�5�™�p�b�Ê�_��
�†�l�p�M�>�Q�€

  
  
33.7.5���� �(�( 8®�8 �� 1=#.  
 
33.7.5.1  #Õ#Õ�j �˜ �ö �b �8 �� 1=#.   

 
�è�W�b�8��1=#.�c�
1*�ô�(8®�©�«�¸�Ò�_�c�µ�r�€�^�8�@�
3ã�•$×�^�m�,�A�\�K�Z�G�G�_&g�M���(8®�b2�

�õ*…�_�P�K�
�G�b�8��1=#.�†�Q#Ý�M�•�S�>�|�g�Q#Ý�M�•7•�_�8���ö =�_�X�8�Z�|�C1*�m#.0Ž�M�•�G�\�†�I
�C�È�u�•��  

 

33.7.5.1.1���� "@"@2A�b �8 �� 1=#. 33.7.  11  
  

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 

"@2A>8�\0ñ"@2A�_#Õ�j�˜�ö�_6õ�M�•�¹�î�±�@�6�•�?>=  �� No �(8®�[�A�^�8  

Yes

�ö =>&3.7.2 �g!·>' �_ �‘ �8�
 �\0ñ"@2A�c  

(a) �Ç�_�P�M�•#Õ�j�˜�ö�@�6�•�G�\�@%± %±�} �€ �Z �8 �•
"@2A�
�r�S�c  

(b) �Ç�_�P�K�Z#Õ�j�˜�ö�@�6 �6 �• �\ *ƒ�< �} �€ �• "@2A
�?>= 

�•�8���ö =�b4:#Ý�_�c�
 0É�Ð�b5��s�Ü�E�_�>�8�Z�S6Û��
�b�8�•�@�²0[�[�6�•��  

No 

�� Yes 

�
�( 1  

 
�47d 

�� Yes 

�
�( 2 
 

 
1™�Ì 

�
�(�_0ñ�\�K�^�8  
 No 

�ö =>&3.7.2 �g!·>'�_�‘�8�
�\0ñ"@2A�c�Ç�_�P�M�•#Õ�j
�˜�ö�@ $2�ƒ �€ �• "@2A�?>= 

�•�8���ö =�b4:#Ý�_�c�
 0É�Ð�b5��s�Ü�E�_�>�8�Z�S6Û��
�b�8�•�@�²0[�[�6�•��  

��

��

�µ ������ �µ



3.7.5.1.2�� �ã�œ"@�b�8��1=#. 3.7.2  
 
 
 
 
  
  
  
�ã�œ"@�b�¶���b�B�(�_�ö�Y�C�(8®  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�£�î�«�Â�–�£�î�«�[�b�Ÿ�G�(8®  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

�?�? �? �? �? �? �? �? �? �? �? �? �? �? �?   
2� � � ��¶���b ð�Ø�b7H�Ø�_�X�8�Z�c�
'¨ 1.3 'v�b 1.3.3.2���•�µ�º�œ�Ç�Í / ð�Ø7H�Ø�b�Q#Ý���>�|�g�•'v�b/² 3.7.1 �†�g!·��  
3� � � ��Ú�b�ã�œ"@�b�¹�î�±�†�X�^�B�b�N�N�_#Ý�8�S���œ�c�
�Q�b�ã�œ"@�b�¹�î�±�c 3.7.3.2 �_!·�}�K�Z�•��$×�^�v�b�[�^�E  
�€�d�^�}�^�8��

�ã �œ"@>8���� �ã�œ"@�b�(8®�c�
�B�(�b�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�†#Ý�8�Z�
�\0ñ�ã�œ"@�b�¶�¶ �� �b �B�( �b

°�m�•+��^0è9‚�¹�î�±�_�ö�Y�8�Z/œ�ƒ�€�•���ã�œ"@�Q�b�v�b�_�X�8�Z�b
°�m�•+��^0è9‚�¹�î�±�

�6�•�8�c�X�^�B�b�N�N�_�ö�Y�A�
�(8®�c �£ �î�î �« �Â�– �£ �î �« �[ �Ÿ�G�[ �A�• ���è�W�b�£�î�«�Â�–�£�î
�«�[�b�(8®�b�Ÿ�G�†�g!·��0ò(ý�c�8���ö =>& 3.7.3.1, 3.7.3.2, �>�|�g 3.7.3.3>'�†�g!·��  

�\0ñ�ã�œ"@�c�
>/�X�r�S�c�Q�€�è�V�b�
�(>/�b#Õ�j�˜�ö
"@2A�†�W0°�b ð�Ø�[�µ�w�M�•�?>=  

(a)  �Í   0.1%2 
(b)  �Í   0.3 %2 

Yes 

�
�( 1 

 
�47d 

No 

�\0ñ�ã�œ"@�c�
>/�X�r�S�c�Q�€�è�V�b�
�(>0�b#Õ�j�˜�ö
"@2A�†�W0°�b ð�Ø�[�µ�w�M�•�?>=  

���D���� �Í   0.1%2 
���E���� �Í   3.0 %2 

Yes 

    �
�( 2 

 
1™�Ì 

No 
�
�(�_0ñ�\�K�^�8  

�ã�œ"@�Q�b�v�b�_�X�8�Z
�b0è9‚�¹�î�±�c
°�m�[�A
�•�?>=  

Yes 
#Ý5��
0è9‚�‡6ë�
0{�9�
�(�Ò'¼
�Q�b�Ú�b0[�I>&�[�<�d�
)+0£��
#.�
0è9‚�¤�Ø>'�†*ƒ�Ö�K�Z�v�

�\0ñ�ã�œ"@�b#Õ�j�˜�ö0è9‚(Ô
�b)��Ý�@�
&����[�6�•�?>=  

4:�)�^�
�(�_  
�(8®�M�•  

 

 

�47d�� �r�S�c  

1™�Ì�� �r�S�c  

�
�(�_0ñ�\�K�^�8  

Yes  
 
No 

�V0°�g!·>8�\0ñ�ã�œ"@�b�¶���b�B�(�_�ö
�Y�C�(8®

 �X�^�B�b�N�N�c4:#Ý�•+��?>= 3 
>&3.7.3.2.1-3.7.3.2.4 �b�8���ö =�g!·>'  

  No 

Yes 

 No 

��

��

��

�µ ������ �µ



3.7.5.2�� �5 �™�_ �P�M�• �r �S�c �5 �™�† �Ó�K�S�s 8j �b �8 �� 1=#.  
 
3.7.5.2.1 "@2A�b�8��1=#.  3.7.3 
 
 
 
 
 
 
 
 
 
 
3.7.5.2.2  �ã�œ"@�b�8��1=#. 3.7.4 
 
 
 
 
 
 

�ã�œ"@�b�¶���b�B�(�_�ö�Y�C�(8®
 
 
 
 
 
 
 
 
 
 
�£�î�«�Â�–�£�î�«�[�b�(8®�b�Ÿ�G  
 
 
Modified classi ficat ion on  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2� � � ��¶���b ð�Ø�b7H�Ø�_�X�8�Z�c�
'¨ 1.3 'v�b 1.3.3.2���•�µ�º�œ�Ç�Í / ð�Ø7H�Ø�b�Q#Ý���>�|�g�•'v�b/² 3.7.1 �†�g!·��  
3� � � ��Ú�b�ã�œ"@�b�¹�î�±�†�X�^�B�b�N�N�_#Ý�8�S���œ�c�
�Q�b�ã�œ"@�b�¹�î�±�c 3.7.3.2 �_!·�}�K�Z�ô��$×�^�v�b�[�^�E�€
�d�^�}�^�8��  

     Yes  

�5�™�_�P�M�•�r�S�c
�5�™�†�Ó�K�S�s8j�_
6õ�M�•3ã�•�
�(  

�
�(�_0ñ�\�K�^�8  

�ã �œ"@:��  �ã�œ"@�b�(8®�c�
�B�(�b�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�†#Ý�8�Z�
�\0ñ�ã�œ"@�b�¶ �� �b �B�( �b
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(f) ��  ¯�~$×�_�•3ë$×�[�6�•�@�
+š�þ�b--�K�8�µ+�7€���b�Â&��^0É�Ð�†�f�j�M�•�g�Â�Û$×�š�ì>9  
 

(g) �� 
Ì#Õ�@�Y�•+��^#Õ�/+š�þ�_�>�E�•�Â$Ñ�^(ý+
�Z>&(ý+
�b3å�ì�>�|�g(ý+
�X�b�ö�a�†�µ�t>'�b
0É�Ð��  

 
3.8.2.1.8�� �
�( 1 �>�|�g 2 �l�b�(8®�†�-�â�K�^�8�\*ƒ�<�}�€�•�s8j  
 

�(8®�†�G�\�ì�K�^�8�\*ƒ�<�}�€�•�s8j�@�6�•�G�\�@1��u�}�€�Z�8�•���Ä�º�r�S�c��9‚�·"@�_�>�E�•�G�b
�|�:�^�s8j�b���[�†�è�W�_&g�M>8   
 

(a)�� �˜�ö�Û$×�_�c�8�C�}�?�b5�0[�ö�†�v�X�?�v�K�€�^�8�@�
�Q�€�T�E�[�c��5��±�^���˜�ö�†&g�M�v
�b�[�c�^�8+«�Ë�d0b�
�r�S�c�/5��Q�•5��
�¤8õ5��r�S�c�¤�È5��b�ƒ�N�?�^�š�ì>9  

 

(b)�� +«�Ë#Õ�ì�Û$×�è���
/‘�®�Û$×�è���r�S�c�€�è���b8o% �_�>�E�•3M�Ø�b�š�ì�r�S�c�M�ì$×�^�s8j
�[�
�G�b�|�:�^�š�ì�r�S�c�s8j�_$2�8�@�6�•���œ�
�r�S�c�˜�ö�Û$×�–*O�@�o�\�‡�]�^�8���œ>9  

 
(c)�� +š�þ�µ+�7€���b0É�Ð�@�^�8+š�þ5�5��b�š�ì>9  

 
(d)�� �˜�ö�Û$×�_5�0[�\*ƒ�<�}�€�^�84:�Â�o�Â>9  

 
(e)�� "@2A�@1�$Î�M�•'�"I$�$×�^�˜�ö�8#Ý�Ó�•�½�¬�Ò�[�
�œ#.$×�^&����ö�†�â�W�Z�Ä�º�b�ú�ã�\�b6õ

4��ö�†�â�S�^�8�G�\�@��0É�I�€�S���œ�c�
�(8®�†�G�\�ì�M�m�A�[�c�^�8��  

�µ ������ �µ



3.8.2.1.9�� ��9‚�·"@�†#Ý�8�Z���‹�K�S0è9‚�[�“�}�€�S)��Ý�_�ö�Y�C�
�( 1 �>�|�g 2 �l�b�(8®�†/õ�“�M�•  
 �ž�–�²�å�«�Í  
 
3.8.2.1.9.1�� "@2A�†�(8®�M�m�A�[�6�•�?�°�?�
�r�S�
�]�b�Û�å�¡>&�
�( 1 �?�
�
�( 2 �?>'�_�(8®�M�•�?�_
�X�8�Z�b�ô���†�W�M�G�\�†�“�E�•% $×�[�
5��±�^�ú�ã�s8j�†#Õ�L�•�G�\�@1��u�}�€�S#Ý5� / ð�Ø���ž�–�²�å
�«�Í���†&g�K�S���Q�b�|�:�^�ž�–�²�å�«�Í�†�f�L�M�•�z0[�^1=�Ð�c�
�M�m�Z�b�ì�Û���c ¯�~$×�_�w�˜�[�6
�~�
�Q�€�è�V�[�c�6�•&ì�Ø�b�˜�ö�s8j�@1��u�}�€�•���\�^#Ý5� / ð�Ø�@�6�•�c�N�T�?�}�[�6�•��  
 
3.8.2.1.9.2�� �K�S�@�W�Z�
�·"@0è9‚�_�>�8�Z�c�
�(8®�†&g�M5��±�^�˜�ö�s8j�@1��u�}�€�S���œ�
�f�L�I�€
�S�ž�–�²�å�«�Í�_!·�}�K�Z�
�G�€�}�b�s8j�b1��u�}�€�S#Ý5� / ð�Ø�b*ƒ�9�†�M�•�G�\�c�
�(8®�b�²0[�ö�†0Û
�o�M�•�w%��^�_���†�f�j�M�•>&�˜�ö�s8j�c�
�w���ö�\#Ý5� / ð�Ø�b)��Ý�[�6�•�?�}>' ��  
 
3.8.2.1.9.3�� 5��±�^8�+´�Z�ö�b�˜�ö�s8j�†#Õ�L�•�"�G�ž�Z�d�C7â�_�X�8�Z�f�L�I�€�S�ž�–�²�å�«�Í�b(
�V
�c�
�è�W�_&g�M�|�:�_�ô�ö�˜�ö0è9‚�_4:#Ý�I�€�•�v�b�[�6�•��  
 

/² 3.8.1�� �" �G�d �C7â�_ 6õ�M�• �ž �– �² �å �« �Í �b (
 �V a 
 

 �ž �– �² �å �« �Í �b (
 �V>8 

�d �C7â)� 2° �" �)  �
 �(  1 �
 �(  2 �
 �( 3 
)� �• >&�Û�µ �º >'  mg/kg �/5�  C�Ì 300 2000�Í C><300 

�ž�–�²�å�«�Í�c�

4:#Ý�K�^�8 b 

)� $ö>&�Û�µ �º �r �S�c �˜ �§ �  >' mg/kg �/5�  C�Ì 1000 2000�Í C><1000 

�¾
° >&�Û�µ �º >' �¼�/  ppmV/4 �ì6ë  C�Ì 2500 20000�Í C><2500 

�¾
° >&�Û�µ �º >' -h �¼ mg/1/4 �ì6ë  C�Ì 10 20�Í C><10 
�¾
° >&�Û�µ �º >'  
(Š�; /�Ñ�« �º /�Ä�× �î �Ò mg/1/4 �ì6ë  C�Ì 1.0 5.0�Í C><1.0 
 
a�� �V0°�b/² 3.8.1 �_0°3U�K�S�ž�–�²�å�«�Í�>�|�g(
�V�c�
�6�C�r�[�v�ž�–�²�å�«�\�K�Z�b�S�u�b�v�b�[�6
�•���M�^�ƒ�U�
0É�Ð�b5��s�Ü�E�”�É�ß�î�³�b�M#”�\�K�Z�
�(8®�b�ô���†�“�E�•�S�u�b�v�b�[�6�W�Z�
�]�&
�^�C#ú�Í�\�K�Z�–�W�I�€�S�v�b�[�c�^�8�� 
b�� �G�b�(8®�c�z�\�K�Z �Ä�º �b�¹�î�±�_�ö�Y�8�Z�8�•�b�[�
�ž�–�²�å�«�Í�c&g�I�€�Z�8�^�8���·"@�b�¹�î�±
�c�
0É�Ð�b5��s�Ü�E0Û�o�_�µ�r�€�:�•��  
 
3.8.2.1.9.4.�� "I���b�˜�ö�É�ß�Ç�•�î�Ý�c�
�ž�–�²�å�«�Í�è�W�b#Ý5� / ð�Ø�
�[�<�d�
 2000 mg/kg �/5��è�W
�b)��•�ž�Z�[2s�G�•�G�\�@�6�~�:�•�@�
�s8j�b�ö2A�?�}�(8®�†�K�^�8�ô���†�M�•)��Ý�\�^�•���œ�v�6�•��
3ë�_�
"I���b�˜�ö�É�ß�Ç�•�î�Ý�c�
�·"@0è9‚�_�>�8�Z�ž�–�²�å�«�Í�è�V�b#Ý5� / ð�Ø�
�[�<�d�
 2000 mg/kg
�/5��è�V�b)��•�ž�Z�[1��u�}�€�
�Q�K�Z�
�Q�b�Ú�b�_�� ;�?�}�b/õ2Š�_���
�[�<�d�
�Ú�b�"�G�ž�Z0è9‚�r
�S�c�Ä�º�[�b$U�[)�9‚�^�])�1=�†�-�â�M�•�v�b�@�6�•���œ�c�
0É�Ð�b5��s�Ü�E�†*ƒ�Ö�K�Z�(8®�M�•�G�\�@
2<�Â�[�6�•�:��  
 
3.8.2.1.10�� �Q�b�Ú�b*ƒ�Ö�¦8o  
 
3.8.2.1.10.1�� �6�•"@2A�@�·"@�¹�î�±�b�Q#Ý�T�E�_�|�W�Z"I�©�Ü�E�}�€�Z�8�•���œ >&�‚0d"@2A�[�c
¾�º$×�^
�¦�[�[�
�K�?�K�r�S�
�¨�C�b�¤�Ñ"@2A�_�v�\�Z�c�r�•>' �
�(8®�b4#&ì�[�c�
0É�Ð�b5��s�Ü�E�”�É�ß�î�³�l�b
�$�Z0[(ò�b 1 �X�\�K�Z�
#Ý5� / ð�Ø�ž�–�²�å�«�Í�†�g!·�M�•�G�\�@�µ�r�€�•�[�6�•�:��  
 
3.8.2.1.10.2�� "@2A�_�P�M�•�"�G�d�C7â�_&��?�_2s�I�M�•�\�I�€�•"I���†$×+š�þ�˜�ö�s8j�@�Â&��_��0É�I
�€�S�Ä�º�b�¹�î�±�@
°�m�[�A�S���œ�
�\0ñ"@2A�c�(8®�[�A�•���ž�Z5��@�N���[�K�?�^�C�Z�v�
�Ä�º�b7g�ö
�¹�î�±�c�
�·"@�¹�î�±�_�P�K�Z
ƒ
›�I�€�•���K�S�@�W�Z�
1��u�}�€�S"I���†$×+š�þ�˜�ö�@�Ä�º�\�b6õ4��ö
�@�^�8�
�r�S�c5�0[�[�^�8�\*ƒ�<�Z"@2A�†�(8®�K�^�?�W�S���œ�
�v�K�Q�b�‹�_�
"I���†$×+š�þ�˜�ö�s8j�†
&g�M�Ä�º�[�b$L�H�¹�î�±�@
°�m�[�A�€�d�
�Q�b"@2A�†�(8®�M�m�A�[�6�•��  
 
3.8.2.1.10.3�� "I���†$×+š�þ�˜�ö�_�X�8�Z0è9‚�†�I�€�Z�8�^�8"@2A�[�v�
���œ�_�|�W�Z�c�
�è0É�I�€�S�S4�
�q�ö%&6õ�¹�î�±�
�>�|�g
¹3û�b5�0[�^�æ1p"@�†#Õ�B�M�•�G�\�b�|�:�^�Ú�b5�0[�^0[�I�b*ƒ�Ö�?�}�b��2A$×
�^�-�|�v�œ�ƒ�O�Z�
�M�[�_�(8®�I�€�Z�8�•�S4�8®���/�?�}�S6Û���b�8�•�_�ö�Y�8�S�¥���†#Ý�8�Z�(8®�M�•
�G�\�v�•+��[�6�•�:��  
 
3.8.2.1.10.4�� �M4Š�b0d�D�©�«�¸�Ò�[�c�
"I�9�^�ú�ã�>�|�g�ó
²�–1¤�b�S�u�_�
8ì�ô-h�¼ ð�Ø�†3ã�•0[�I�\
�K�Z�<#Ý�K�Z�v�|�8�\1��u�}�€�Z�8�•��  
 

�µ ������ �µ



33.8.2.2���� �
�
 �( >1�b "@2A 
 
3.8.2.2.1�� �¼4(�H í�ö�b�ö =  
 

�
�( 3 �\�K�Z�b�¼4(�H í�ö�b�ö =�c�è�W�b3û�~�[�6�•>8  
 

(a)�� ���
$b�s�
�%0ï�r�~�
�ç�¾�T7´'¼�b$U"g�[�µ+��†7<���M�•>&�•�d$×�^2e�ì�
�‹+X�
�?�z�s�6�•�8
�c$b�s�_�|�W�Z"I�©�Ü�E�}�€�•>'�v�b�@�¼4(�H í�ö�_�µ�r�€�•���G�b0Û�o�c�
�z�\�K�Z�Ä�º�b
�¹�î�±�_�ö�Y�C�\1��u�}�€�Z�8�•>9  

 
(b)�� �z0{$×�^�Ä�º�b0{�9�c�
�Â&��^�¼4(�H í�ö (RTI) �b��0{$×�^ ����_�|�~�-�â�I�€�:�•>&�[>87Á�¼

#Õ#.�Û$×�o�Â�
</+M�r�S�c�¼'ö�-*õ+
�Y�w�®�[�b!V$U�_6õ�M�•#Õ"@�Û$×�æ�†>' >9 
 

(c)�� �Ä�º�_�>�8�Z0{�9�I�€�S$U"g�c�
�Ú�_0b�}�€�^�8"I�w�b�o�Â�r�S�c�D�¤�^�¼4(�†�â�W�S�¶�Ç�_�>
�8�Z�b�s1�$Î�I�€�S�o�Â�[�6�•�G�\�|�~�
�t�K�•�d�C7â�I�€�S�¶�/*L�_�>�8�Z#Õ�L�•
¾�º$×�^
$U"g�[�v�6�•�m�A�[�6�•�� ���H í�ö���\�8�:�"�^�• •!›�\�K�S���Ì�_�X�8�Z�c�
�G�b#Ý1��c�
�G
�b�(8®�b�š�å�»�Ï�–�å�º�b(
�V�¥�_�6�•+¯�8�
�Y�‘�Ì�^�á�
�C�M�D�W�S�8�¤�L�x�•!ñ�\�8�W�S
�¤0l�†�µ�t�È(
�^�¤0l�†/²#'�M�•�S�u�_�M+á�_�Q#Ý�I�€�•�b�[7V�¥�M�•�m�A�[�6�•>9  

 
(d)�� �Â&��_�¼4(�H í�ö�†�…�:�è0É�I�€�S�·"@0è9‚�c#'�~�Ñ�~�K�^�8�@�
�w%��^�_���c�
�"�G�l�g�o�Ÿ

�¾
°�˜�ö0è9‚�?�}�“�•�G�\�@�[�A�•���[�<�d�
�·"@0è9‚�c�
�˜�ö�b$U�Ã>&�ç�¾�T7´�
</!V'¼>'�l
�g�•3ë$×�^)�)Ê$S#.>&
˜/‘�
�‹+X�
�¤�a�^!V$U�
*ç�L�K�S(“+w�™>'�_�X�8�Z�w%��^�_���†�f�j�M
�•�G�\�@�[�A�
�V0°�[3Ù�m�S"I�©$×�^$U�Ã�†�o�Î�K�:�•���G�b�|�:�^�·"@��9‚�c0É�Ð�b5��s�Ü�E
�_�|�•0Û�o�_�Q#Ý�[�A�•�[�6�•�:>9  

 
(e)�� �G�b"I�9�^�(8®�c�
�ç�¾�þ(Ô�†�µ�t�|�~5�(��^+š�þ�l�b�s8j�c0{�9�I�€�^�8���œ�_�b�s#Õ�L�•�[

�6�•�:��  
 
3.8.2.2.2�� ;Þ4É�8#Ý�b�8���ö =  
 

�
�( 3 �\�K�Z�b;Þ4É�8#Ý�b�8���ö =�c�è�W�b3û�~�[�6�•>8  
 

��a���� %@�¼�
�:�\�:�\�¤�
�D�)�ö�b�ö�a�
�o�U�b�˜�»�
� 1*�b���ô�>�|�g�u�r�8�\�8�W�S�Ä�º�_�>�E
�•;Þ4É�8#Ý�†�µ�t�p�á&„)�(Ô�b�š�D�†�µ�t���G�€�}�b�s8j�c�
�f�]�88Œ$b�r�S�c�¤�A�¼�\�K�Z
�v#'�€�
�8�•�Š�*�W�
�u�r�8�
4#�D$U�
�Ï�ð�¤�
0°���µ+�7€���
%±0l�x� 1*�b���ô�
�o�Â�ì6ë
>&�b��6×>'�x�´%@�_�?�•�G�\�v�6�•>9  

 
��b���� �·"@0è9‚�_�>�8�Z0{�9�I�€�•;Þ4É�8#Ý�c�
�´%@�
� 1*�í'g�U%$�~�o�U�b���ô�
�Ã%g�
4 �·�»1*

�†�µ�t���G�€�}�b�s8j�@�•2A$×�_�M�ì$×�^�v�b�[�^�8�^�}�d�
�
�( 1 �r�S 2 �_�(8®�I�€�•�\*ƒ
�<�•�m�A�[�6�•��  

 
33.8.3���� �ã�ã �œ"@�b �( 8®�ö  =   

3.8.3.1�� �ã�œ"@�c�
"@2A�_�P�M�•�v�b�\� �L�8���ö =�
�r�S�c�è�W�_3Ù�m�•�8���ö =�†#Ý�8�Z�(8®�I�€�•��
"@2A�\� �L�|�:�_�
�ã�œ"@�c"I���†$×+š�þ�˜�ö�_6õ�K�Z�
�"�G�d�C7â�>�|�g�o�Ÿ�d�C7â>&'¨ 3.9 'v>'�_�X
�8�Z"‚'g�_�(8®�I�€�•�m�A�[�6�•��  

33.8.3.2���� �ã�ã �œ"@�Q�b �v �b �_ �X�8 �Z 0è9‚ �¹ �î �± �@
° �m�[ �A�• �� �œ�œ�b �ã �œ"@�b �( 8®  

"@2A�_6õ�M�•�8���ö =�[3Ù�m�S�|�:�_�
�ã�œ"@�_�X�8�Z�Ä�º�[�b)�9‚�r�S�c4:�)�^��9‚�·"@�[�b0è9‚�?
�}�™8—�[�A�•2A�b,��80É�Ð�@
°�m�I�€�S���œ�
�\0ñ�ã�œ"@�c�G�b�¹�î�±�b0É�Ð�b5��s�Ü�E�_�|�•0Û�o�_�|
�W�Z�(8®�[�A�•���ã�œ"@�_6õ�M�•�¹�î�±�†0Û�o�M�•7•�_�c�
#Ý5��
�d�C7â�‡6ë�
0{�9�
�r�S�c�(�Ò�@�
)�
1=�†�Y&��?�_�I�O�•�G�\�b�^�8�|�:�_�@�–�†�v�:�m�A�[�6�•��  

 

 

�µ ������ �µ



33.8.3.3���� �ã�ã �œ"@�Q�Q�b �v �b �_�_ �X�8 �Z �¹�¹ �î �± �@
°
° �m�[�[ �A�^ �8 �� �œ�b �ã �œ"@�b �( 8®>8>8�X�X�^ �B�b �N�N  
  >&>&bbrr idging pprr inciples>'>'   

3.8.3.3.1�� �ã�œ"@�Q�b�v�b�c"I���†$×+š�þ�˜�ö�w���ö�†�ô���M�•0è9‚�@�^�I�€�Z�8�^�8�@�
�\0ñ�ã�œ"@�b
�w���ö�†4:�)�_"I���M�•�S�u�b�
�¶���b�B�(�>�|�g8®���b0è9‚�I�€�S�ã�œ"@�b�g�‰�_6õ�K�Z���(�^�¹�î�±
�@�6�•���œ�
�G�€�}�b�¹�î�±�c�è�W�b�œ�–�I�€�S�X�^�B�b�N�N�_�K�S�@�W�Z�Q#Ý�I�€�•���G�€�_�|�W�Z�

�(8®�É�ß�­�«�[�·"@0è9‚�†3ã�•�M�•�²0[�v�^�C�
�ã�œ"@�b�w���ö�8���_
°�m�I�€�S�¹�î�±�†�•+��^7H�~�q
�±7H�_�<#Ý�[�A�•�|�:�_�^�•��  

3.8.3.3.2�� �|5�   

  0è9‚�I�€�S�ã�œ"@�@�
 �˜�ö�b�q�v�E�8�B�(�\� '¼�r�S�c�Q�€�è�W�b�˜�ö�(8®�_�“�M�•�|5��c�[�|5��I�€�

�|5��c�@�Ú�b�B�(�b�˜�ö�_�s8j�†�Z�<�^�8�\�£�•�I�€�€�d�
�‚�K�8�|5��I�€�S�ã�œ"@�c�
0è9‚�I�€�S
–�b
�ã�œ"@�\� '¼�[�6�•�\�(8®�K�Z�v�|�8��  

3.8.3.3.3�� 0�4��Â�µ�³   

�ã�œ"@�b0è9‚�I�€�Z�8�^�80�4��Â�µ�³�_�˜�ö�@�6�•�?�]�:�?�c�
� �L0�4���*…�_�|�W�Z�
�r�S�c�Q�b'ö
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  �X�^�B�b�N�N  3.8.3.3 �@4:#Ý�[�A�•�?>=   Yes 

No 

�ã�œ"@�c"I���†$×+š�þ�˜�ö�
�( 1 �_�(8®�I�€�•�B�(�†
�è�W�b ð�Ø�[�µ�‡�[�8�•�? >=2>8 

(a)  �Í   1.0%��  
(b)�� �Í   10%��  

�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�b1��Â�c�•'v�b/² 3.8.2 �†�g!·
�b�G�\ 3��  

 Yes 

 Yes 

No 

�ã�œ"@�c"I���†$×+š�þ�˜�ö�
�( 1 �_�(8®�I�€�•�B�(�†
1 '�8®�è�V�
�è�W�b ð�Ø�[�µ�‡�[�8�•�?>= 2>8 

�Í  1.0  �?�X   < 10% 
�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�b1��Â�c�•'v�b/² 3.8.2 �†�g!·
�b�G�\ 3��  

 Yes 

�ã�œ"@�c"I���†$×+š�þ�˜�ö�
�( 2 �_�(8®�I�€�•�B�(�†
1 '�8®�è�V�
�è�W�b ð�Ø�[�µ�‡�[�8�•�?>= 2>8 

(a)  �Í   1.0%��  
(b)  �Í   10%��  

�•�µ�º�œ�Ç�Í / ð�Ø7H#ú�b1��Â�c�•'v�b/² 3.8.2 �†�g!·
�b�G�\ 3��  

�
�( 2 

 
1™�Ì 

No 

No 
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 � ( �_0ñ� \ �K
�^�8  
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�47d 

4:�)�^�
�(
�_�(8®�M�•  

�
�( 2 

 
1™�Ì 

Yes 

�
�( 3 

 
1™�Ì 

�ã�œ"@�c�
"I���†$×+š�þ�˜�ö�
�( 3 �_�(8®�I�€�•�B�(�† 1 '�
8®�è�V�
 20%�è�V�b ð�Ø�[�µ�‡�[�8�•�?>=  
�G�€�}�b�ã�œ"@�†�(8®�M�•7•�_�c 3.8.3.4.3 �b�@�–�†�g!·�b
�G�\��  

No 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
No 

                                                   
2� � � ��•'v�b  3.8.2 �^�}�g�_'¨  1.3 'v�b  1.3.3.2���•�µ�º�œ�Ç�Í / ð�Ø7H#ú�b�Q#Ý���†�g!·�b�G�\��  
3� � � �1��Â�^�}�g�_�m�,�A�_�X�8�Z�c 3.8.3.4 �^�}�g�_/²  3.8.2 �†�g!·�b�G�\��  
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�µ ������ �µ



'¨'¨ 33.9 'v'v   

"I"I �� �† $×+š�þ �˜ �ö   

>&>&�o�o �Ÿ�d�d �C7â>'>'   
 
33.9.1���� ���� *O�> �| �g �M�M+á�¦�¦ 8o  
  
3.9.1.1�� "I���†$×+š�þ�˜�ö>&�o�Ÿ�d�C7â>' �\�c�
"@2A�r�S�c�ã�œ"@�l�b�o�Ÿ�d�C7â�‹�_2s�G�•�
"I$�$×�^
�†$×+š�þ�l�b�s8j�†�I�M���•3ë$×�
�Y�•3ë$×�
�6�•�8�c�ô�ö�r�S�c4�$Î�ö�g�‰�b�µ+��†�†�^�8�:�•�
�Q�K
�Z'¨ 3.1 'v�?�}'¨ 3.7 'v�>�|�g'¨ 3.10 'v�[�c�è0¦�I�€�Z�8�^�8�
�M�m�Z�b5��±�^�ú�ã�l�b�s8j�@�G�€�_�µ
�r�€�•>& 3.9.1.6 �g!·>'��  

3.9.1.2�� �G�b�(8®�c�
�6�•"@2A�r�S�c�ã�œ"@�@�
"I���†$×+š�þ�˜�ö�@�6�•�?�
�>�|�g�Q�€�_�d�C7â�K�S�Ä
�º�_�P�K�Z�ú�ã�_�w���^�s8j�†�l�p�M�•+��ö�@�6�•�?�]�:�?�†&�1��M�•��  

3.9.1.3�� �(8®�c�
�6�•"@2A�r�S�c�ã�œ"@�_�P�M�•�o�Ÿ�d�C7â�@�Ä�º�_�>�E�•�M2��ö�b�6�•�
�?�X"I���[�A
�•�˜�ö�s8j�†�Z�<�S�G�\�
 �6�•�8�c��9‚�·"@�_�>�8�Z)�)Ê /+š�þ�b�µ+��r�S�c�g�Â�_�s8j�M�•�˜�ö�Û$×�_�w
�–�^�š�ì�@&g�I�€�S�?�
�r�S�c#Õ"@�b#Õ�ì�Û$×8o% �r�S�c/‘�®�Û$×8o% �_5��±�^�š�ì�@&g�I�€�
�G�€�}�b
�š�ì�@�Ä�º�b�ú�ã"g�Â�_6õ4��ö�@�6�•�\�8�:�G�\�_�X�8�Z�™8—�[�A�•0É�Ð�@
°�m�[�A�•�?�_�k�Ñ�M�•���G
�b�w���ö�¡�Û�«�_6õ�K�Z�c�
�Ä�º�b�¹�î�±�†
ƒ
›$×�^0É�Ð�\�M�•�G�\�@&�1��I�€�Z�8�•��  

3.9.1.4�� 0Û�o�_�>�8�Z�c�
�"�M�b+š�þ�r�S�c#Õ"@�Û$×�©�«�¸�Ò�_�>�E�•5��±�^�š�ì�T�E�[�^�C�
�8�C�X�?
�b+š�þ�_�P�M�•�Q�€�o�]5��Ø�[�^�8�M+á$×�š�ì�v*ƒ�Ö�M�m�A�[�6�•��  

3.9.1.5�� "I���†$×+š�þ�˜�ö�c�
�Ä�º�_6õ4��M�•�8�N�€�b)�2°�_�|�W�Z�v�
�M�^�ƒ�U�z�\�K�Z)��•�
)�$ö�r
�S�c�¾
°�_�|�W�Z�
2s�G�~�“�•��  

3.9.1.6�� GHS �_�>�E�•�"�G�d�C7â�[�b8�+´�Z�ö�˜�ö�b�(8®�_�X�8�Z�c "I���†$×+š�þ�˜�ö>+  �"�G�d�C7â
>&'¨ 3.8 'v>'�_3Ù�m�}�€�Z�>�~�
�K�S�@�W�Z�•'v�?�}�c7V�¥�I�€�Z�8�•��"@2A�>�|�g�ã�œ"@�c�
�"�G�>�|
�g�o�Ÿ�ž�Z�_�|�•�˜�ö�_6õ�K�Z"‚'g�_�(8®�I�€�•�m�A�[�6�•���ô�ö�˜�ö�
$ö+u+I8×�ö /�H í�ö�
5�(��^%Q�_
�P�M�•�†
/�ö /%Q�H í�ö�
�ç�¾�þ�r�S�c$ö+u�¤�8�ö�
#Õ�j(ý+
�š$��N�ö�
$Î�@�‡�ö�
#Õ�j�˜�ö�
�>�|�g1��<
�‡�w���ö�b�|�:�^�
�Ú�b"I���˜�ö�s8j�c GHS �b�p�[�9�_0Û�o�I�€�•�b�[�
�G�G�_�c�µ�r�€�^�8��  

 
33.9.2���� "@"@2A�b �(�( 8®�ö  =   
 
3.9.2.1�� "@2A�c�
�s8j�†#Õ�N�•�d�C7â�‡6ë�>�|�g#Ý5� / ð�Ø�†*ƒ�Ö�_
°�€�Z�È�Ì�I�€�S�ž�–�²�å�«�Í
>&3.9.2.9 �g!·>'�b�Q#Ý�†�µ�t�

°�m�I�€�S�M�m�Z�b0É�Ð�b5��s�_�ö�Y�8�Z�S6Û���b/œ�W�S�8�•�_�|�W�Z�

"I���†$×+š�þ�˜�ö"@2A�\�K�Z�(8®�I�€�•���Q�K�Z�
0{�9�I�€�S�s8j�b�ö2A�>�|�g5��Ø�_�|�W�Z 2 �X�b�
�(
�b�8�N�€�?�_�(8®�I�€�•��  
 

�µ ������ �µ
























































































