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I. ��;��	��
���5�����	�	����	

1. ��	

��!�'#�%��"9#*(����., ���82�$",. +�$("%8)��"�+�1�2�����!"�.,�(.,,

%8�"�*�%�+ 6(289�7(+�22�%��1�+�"8)��82�$�'$,*�.�����+�"�.�7,���.%(./,,�

� �"�+�1�2(�$��+ 6(287�7(+�22�7�#1�&8%�(+* ���+���*.�%�..8)�.��%�&'()*+%,,�$�'9�'

'�26(.��9%�+8%�+3�*��+%(+*+%#-<#-�,.=�"7�/,-�'2 �/(2()�=�"7#2,"�%�., ��#'#<,9

*+"�+(!,)��$+,7,&,"�%�..�!���!"�.,�(., �*�#�(+�7�>1�.�7,�(*1,9�,�+(9.�2�!,�(*1,9

=�1+�"�%��*+�+3 �������(&�'�2!��'��$",. +, ��"�+�1�2��.��"����(7�*�%(<�.,,�

*�*+� %:(7* �%�	

�!�'#�%���'���"/�#"!(���("7�., ����82,�"�**7�+"(.8�7(+�'8

$",7(.(., ��*.�%�..�!��.��%�&'()*+%,,�$�'9�'���EB.AIR/WG.1/1998/13�������*+.,1,

"����(!��*�%(<�., �*'(2�2,�%8%�'���.(��9�',7�*+,�$"�%('(., �'�$�2.,+(23.89

,**2('�%�.,)�*�/(23-�#*+�.�%2(., �7(+�'�%�"�*�(+��1",+,�(*1,9�&.��(.,)�'2 �+ 6(289

7(+�22�%����82��#1�&�.��.���+*#+*+%,(�'�*+�+��.�!����?(7��,.=�"7�/,,�����*�6'(.,,�.�

*(23*1�9�& )*+%(..8(�1#23+#"8��,�%�>+�)�*% &,�%�	

��!�'#�%�$2�.�"���+8����$�

"�*+,+(23.�*+,��82,�%12-�(.8�+�1,(�,&7("(., �����2#�(..8(�"(&#23+�+8��82,

$"('*+�%2(.8�.��$�*2('#-<(7�"����(7�*�%(<�.,,�$���*.�%�..87�.��%�&'()*+%,,

$�'9�'�7�'2 �+ 6(289�7(+�22�%��*�*+� %:(7* �%�	


�!�'#���%(",.���("7�., �

EB.AIR/WG.1/2000/10�����+�"�)�/,12�%& +, �$"���,��.�2,+,�(*1,9�,&7("(.,)
$2�.,"#(+* �$"�%(*+,�%�+(�(.,(�+(1#<(!��>1*$(",7(.+�23.�!��*(&�.�����$�

"�*+,+(23.�*+,����"�7(�+�!���%�.�*+� <((�%"(7 ����$��"�*+,+(23.�*+,�%12-��(+

+(1#<,)�$"�(1+�$��,**2('�%�.,-��*�6'(., �+ 6(289�7(+�22�%�.��79,���*#<(*+%2 (78)

%���2((��(7����*+"�.�9��%�*%�-�$"�!"�77#�"���+8�

2. ���"9#**1�7�$"�+�1�2(�$��+ 6(287�7(+�22�7�	

��!�'����*.�%.�(�%.,7�.,(

#'(2 (+* �+"(7��*��(..��%"('.87�7(+�22�7���1�'7,-��*%,./#�,�"+#+,���	.�2,&�.��$"('7(+

*�'("6�., �*%,./��,�1�'7, �$"�%�',2* �%�"�71�9��.�2,&��12�.�%�12(%("��

,*$�23&�%�%:,9* �%�9�'(�>1*$(",7(.+�%�$���&�.#����$��"�*+,+(23.�*+,�����'("6�.,(

"+#+,�.(�,&7(" 2�*3�%�*% &,�*�+(7���+��((�2(+#�(*+3�7�6(+�$",%(*+,�1�((�%8'(2(.,-�,&

"�*+(.,)��,�%�"(&#23+�+(�1�2,�(*+%(..�(��$"('(2(.,(�((�*�'("6�., �%�$�'%("!.#+89

*#:1(�7�+(",�2�9��#'(+�*2�6.87�,�.(.�'(6.87����7(*+��>+�!���$"('(2 2�*3�*�'("6�.,(

78:3 1��,�7(',��$�*1�231#�>+,�'%��>2(7(.+��7�!#+�+�16(��1�&8%�+3�%"('.�(�%�&'()*+%,(

%�*2#��(�,9�.�1�$2(., �%��1"#6�-<()�*"('(�,2,�$,<(%89�$"�'#1+�9�,�$�*1�231#

%�$"�*8��*% &�..8(�*�>+,7,�'%#7 �>2(7(.+�7,��"�.((�#6(���*#6'�2,*3�%�9�'(

'( +(23.�*+,�$����.%(./,,�

3. ��..8(�����*�6'(., 9�.��%8"�<,%�(789�"�*+(., 9�,7(-+�%�6.�(�&.��(.,(�'2 

$"�%("1,�'�*+�%(".�*+,�1�"+��*�6'(., �+ 6(289�7(+�22�%��1�+�"8(��82,�$�'!�+�%2(.8

.���*.�%(�'�..89���.($�*"('*+%(..�7��*�6'(.,,�%�$2-%,�!"�=�9�,2,�>1%,%�2(.+.89

$",��"�9����.��(., ��$�2#�(..8(�*�$�7�<3-�+�1,9�$",��"�%�'2 �,&7("(., �#"�%. 
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�*�6'(., ��.(�� &�+(23.���+.�* +* �1�$�!2�<(.,-�+ 6(289�7(+�22�%�"�*+,+(23.�*+3-�

���$("%89���*�6'(.,(�+ 6(289�7(+�22�%�'�26.��$("(9%�+8%�+3* �"�*+(., 7,�2,��

.($�*"('*+%(..���("(&�2,*+3 ��2,����$�*"('�%�..��%�"(&#23+�+(��*�6'(., �%�$��%#�,

$�*2('#-<(!��$�!2�<(., �1�". 7,�����+(7��+2�6(., �7�!#+�%8.�*,+3* �'�6'(7��%(+"�7

,2,�%��%"(7 ���"�&�%�., �"�*8�,�+�'���,�%$�*2('*+%,,�2-�8(�.�1�$2(..8(�7(+�228�7�!#+

�1�&8%�+3* �%�+"�% .�)�$�'*+,21(�����1,7���"�&�7��"�*+(., �.�1�$2,%�-+�+ 6(28(

7(+�228�$#+(7�,9�$�!2�<(., �1�". 7,�,�$("(9%�+��2,*+3 7,�$82(%89���*+,/�

$("(.�*,789�%�7(*+.�7�7�*:+��(�,2,�.����23:,(�"�**+� ., �����1�$2(.,(�$82(%89

�+2�6(.,)�6,%87,�"�*+(., 7,���>+��',.�7,�(*1,)�$"�/(**�  ��*+���?(7���,�7�**8
#7(.3:�(+�1�./(.+"�/,-�7(+�22�%���'.�1��$",�>+�7�"�&7("8�"�*+,+(23.�!��$�1"�%�

$��%8�#%(2,�,%�-+* ��%�"(&#23+�+(��(!��$("(9%�+8%�(+* ���23:((�1�2,�(*+%����*+,/�����

�*.�%(�'�..89���1�./(.+"�/,,�+ 6(289�7(+�22�%�%�"�*+,+(23.�)��,�7�**(��$2�<�',�

$�1"8+�)�"�*+,+(23.87�$�1"�%�7�%�7�7(.+�#��"1,�#"�6� ��,�$(",�'��%�&'()*+%, �7�6.�

"�**�,+�+3���*+3�%("+,1�23.�!��$�+�1���.�1�$2,%�(7�!��"�*+(., 7,�����+(7�&.��(.,(

>+�!��$�+�1��7�6.��*"�%.,+3�*�%(2,�,.�)�$82(%89��+2�6(.,)��,&7("(..�)�*�$�7�<3-

$2-%,�!"�=�%�

II. ����

4. �(2,�.�*+� <(!��,**2('�%�., �&�12-��2,*3�%�*2('#-<(7�

a) #*+�.�%,+3�%�&7�6.�*+3�,*$�23&�%�., �*,*+(78�12�.�%��(2�!��12(%("��'2 

�/(.1,��*�6'(., �+ 6(289�7(+�22�%�.��#��*+1�9����$��"�*+,+(23.�*+,�

b) $"��.�2,&,"�%�+3�%& +8(�.��>+,9�#��*+1�9���"�&/8�12(%("��.��$"('7(+

*�'("6�., �*%,./���1�'7, ��7(',�,�78:3 1��

c) "�**7�+"(+3�%�$"�*���+�7��1�1,7���"�&�7�>+�+�$�'9�'�7�6.��,*$�23&�%�+3�'2 

���*.�%�., �7�'(2()��*�6'(., �+ 6(289�7(+�22�%�����

d) ,.,/,,"�%�+3�$("('��#�$"�!"�778��� 6(28(�7(+�228�%��79�9��%����$�

"�*+,+(23.�*+,�

III. ����������	��������������������	���

5. ��"�&/8��%& +8(�%�+(�(.,(�>1*$(",7(.+�23.�!��*(&�.��	

��!�'�����+�16(��',.

��"�&(/��%& +8)�%�+(�(.,(�>1*$(",7(.+�23.�!��*(&�.��	


�!�'������$��"�*+,+(23.�*+,�

,*$�23&�%�2,*3�'2 ��/(.1,��*�6'(., �+ 6(289�7(+�22�%�.��	��>1*$(",7(.+�23.89

#��*+1�9������*+.,1,�%8"�<,%�2,��&�.��#%*+%,+(23.8(��������,��&�.�*+�)1,(�������
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12�.8�%�	��2,+"�%89�%(!(+�/,�..89�*�*#'�9�.���+1"8+�7�%�&'#9(�*�!2�*.��*+�.'�"+.�7#

$"�+�1�2#�����������	

��!�'������/(23-��.�2,&��%��(+(",.�".8)�,��!"�9,7,�(*1,)

.�#�.��,**2('�%�+(23*1,)�/(.+"���	����"�*$�2�6(..8)�%��("%#"(.(���(23!, ����82�

.�$"�%2(.��$��'%����"�&/��%8*#:(..�!��*��"�..�!��"�*+,+(23.�!��7�+(",�2���2,*+3 �,

*+(�2,��1�6'�!��12�.��$��1�6'�7#����'.(%.�7#�,.+("%�2#�*��"��"�*+(.,)�����"�&/8�

$�2#�(..8(�%��%"(7 �$("%89�*��"�%�"�*+(.,)��.(��.�2,&,"�%�2,*3��$�*1�231#�.��>+�7

>+�$(�"�*+(., �#1�"(. 2,*3�.���+1"8+�7�%�&'#9(�����*+,+(23.8)�7�+(",�2��$�2#�(..8)

%��%"(7 �+"(+3(!��,��(+%("+�!��*��"��"�*+(.,)��$��1�6'�7#�#��*+1#��.�2,&,"�%�2* �.�

$"('7(+�*�'("6�., �*%,./���1�'7, ��7(',�,�78:3 1������*1�231#�$��%(..8)�*#�*+"�+�.(

�82�*+�.'�"+,&,"�%�.�.��1�6'�7�#��*+1(����"�&/8��%& +8(�.��"�&2,�.89�#��*+1�9��+�16(

$�'%("!�2,*3��.�2,&#�

6. 	.�2,&���"�&/�%��82�$"�%('(.��	��*�,*$�23&�%�.,(7�+(9.�2�!,,���*.�%8%�-<()* 

.��"�&"���+�..�7�%������(6,.*+,+#+*1�7�1�7,+(+(�$��,&#�(.,-��.�2,+,�(*1,9

7(+�'�%��7(+�'(��&�2(., �%8*#:(..89�7�+(",�2�%��"�*+%�"(., �%����3�,�,&7("(., �*

$�7�<3-��+�7.�!����*�"�/,�..�!��*$(1+"�7(+"��*�!"�=,+�%�)�$(�3-��		���������+�+

6(�7(+�'�,*$�23&�%�2* �'2 ��.�2,&���"!�.,�(*1,9�+�"= .89�$��%���,.("�23.8(�$��%8

,&%2(1�2,*3�%�$�7�<3-����3/HCl�*�1�./(.+"�/,()�	����aqua regia)�,��.�2,&,"�%�2,*3�*
$�7�<3-�		��������"('(28���.�"#6(., ��82,�#*+�.�%2(.8�%�"�&7("(��������������	���,

����
�71!�!�*#9�!��%(<(*+%��*��+%(+*+%(..��'2 �*%,./���78:3 1���7(',�,�1�'7, �

7. �(&#23+�+8��.�2,&��'%�).89���"�&/�%��'%��"(&("%#�"��.��1�6'8)�12�.�

*%,'(+(23*+%#-+���+�7���+��%�*$"�,&%�',7�*+3�"(&#23+�+�%�,&7("(.,)� %2 (+* 

#'�%2(+%�",+(23.�)�'2 �"�&2,�.89�>2(7(.+�%����(*7�+" �.��"�&.#-�*1�"�*+3�"�*+�

12�.�%�NC-S ,�NC-R .��.(1�+�"89�#��*+1�9��%��,�2�!,�(*1�)��11#7#2 /,,�78:3 1��

1�'7, ��7(',�,�*%,./��.(��+7(��(+* �1�1,9�2,���&�7(+.89�"�&2,�,)�7(6'#�12�.�7,

�.�$",7("��*%,.(/��",*��������",�*"�%.(.,,�1�./(.+"�/,)�+ 6(289�7(+�22�%�%�12(%("(

$","�*+�"�*+(.,)�.(�,!"�(+��*��(..��%�6.�)�"�2,��$�*1�231#�%�&"�*+�.,(���?(7�

�,�7�**8�*% &�.��*�#%(2,�(.,(7�$�%("9.�*+,�2,*+%8�,���2((�>==(1+,%.87�$("(9%�+�7

�*�6'(., �$82,����'.�1��%�/(2 9�$"('�*+�"�6.�*+,�%�.�*+� <(7�'�1#7(.+(

$"('*+�%2(.8�'�..8(���+.�* <,(* �+�231��1�12�.#�NC-R.

8. �<(��'.��*���"�6(.,(�1�*�(+* �%�&'()*+%, �$�!2�<(., �+ 6(289�7(+�22�%

1�". 7,�.��,9�*�'("6�.,(�%�2,*+%(�*�#�(+�7�+�!����+��.��1�6'�7��+'(23.�7�#��*+1(

,*$�23&�%�2,*3�"�&2,�.8(�*#�*+"�+8����"!�.,�(*1,(�,�7,.("�23.8(�*#�*+"�+8

"�**7�+",%�2,*3�"�&'(23.���+��2,/��	�����(��82����.�"#6(.��.,1�1�)��(+1�)

&�%,*,7�*+,�7(6'#�*�'("6�.,(7�*%,./��,�1�'7, �%�$,+�+(23.�)�*"('(�,�"�*+,+(23.�)

7�**(�12(%("���,�>+�+�=�1+�*%,'(+(23*+%#(+���+�7���+��*�'("6�., �1�'7, �,�*%,./��%

$��%(�.(� %2 (+* �'�7,.,"#-<,7�,*+��.,1�7�.�2,�, �>+,9�>2(7(.+�%�%�.�'&(7.�)
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�,�7�**(����+��1�*�(+* �7(',��+��((�*�'("6�.,(�%�7,.("�23.�)�$��%(�*% &�.��*�((

*�'("6�.,(7�%�*�7,9�"�*+(., 9��",*�������.��%�*2#��(��"!�.,�(*1,9�$��%�+�1�)

%&�,7�*% &,�.(�*#<(*+%#(+�����1,7���"�&�7��&��%�&7�6.87�,*12-�(.,(7�,&7("(.,)

*�'("6�., �7(',�%�12(%("(��%8"�<(..�7�.��7,.("�23.�)�$��%(��"�23�$��%(..�!�

*#�*+"�+�� %2 (+* �.(&.��,+(23.�)��,�7�6.��$�2�!�+3���+��,&7("(..�(�*�'("6�.,(

+ 6(289�7(+�22�%���? *. (+* �!2�%.87���"�&�7�,9��+7�*=(".87��*�6'(.,(7�.�

2,*+�%#-�$�%("9.�*+3�

IV. �	�	������	����������
������0	��
��
0�������	������

�������

9. ���",*�������+"�6(.��*"('.((�*�'("6�.,(�+ 6(289�7(+�22�%�%�"�*+,+(23.�)�7�**(

12(%("��.��#��*+1�9��%12-�(..89�%�$"�!"�77#����*+(*+%(..�(�*�'("6�.,(�+ 6(289

7(+�22�%��*% &�..�(�*�,9�$�!2�<(.,(7�1�". 7,��%�2,*+3 9�12(%("�� %2 (+* �.,&1,7��,�%
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�71!�!

*#9�!��%(<(*+%���#*+�.�%2(..89�*��+%(+*+%(..��'2 �*%,./���78:3 1��,�1�'7, ���('3�

 %2 -<� * �*#<(*+%(..��%�6.87�>2(7(.+�7�$,+�., �"�*+(.,)��$",*#+*+%�%�2��%�.,9�%

��2((�%8*�1,9�1�./(.+"�/, 9�

���2,/��	� �(!"(**, �*�'("6�., �+ 6(289�7(+�22�%�%�$��%(..�7�*#�*+"�+(�%

*"�%.(.,,�*�*�'("6�.,(7�+ 6(289�7(+�22�%�%�"�*+,+(23.�)�7�**(�12(%("�

r2
�2,.().�)�"(!"(**,,

�"!�.,�(*1,)�*#�*+"�+ ,.("�23.8)�*#�*+"�+

��'("6�.,(�*%,./� 0,04 0,01
��'("6�.,(�1�'7, -0,2 0,01
��'("6�.,(�7(', 0,32 0,60

�",7(��.,(����**2('�%�+3�>+#�%&�,7�*% &3�'2 �78:3 1��.(�$"('*+�%2 2�*3

%�&7�6.87��$�*1�231#�.����23:,.*+%(�#��*+1�%�#"�%.,�(!��*�'("6�., ��82,�.,6(

$"('(2�%���.�"#6(., �

10. �"('.(*(&�..8(�1�./(.+"�/,,�*%,./��%�12(%("(�,&7(. 2,*3�%�$"('(2�9��+������71!�!

*#9�!��%(<(*+%��%�$",�"(6.89�"�)�.�9�;"�./,,���>23*��,��("7�.,,�'������71!�!�*#9�!�

%(<(*+%��%�/(.+"�23.�)��%"�$(�����78(�%8*�1,(�#"�%.,��*�6'(., �*%,./���82,
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