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¬R01�½½·¶«¥Ù©¥c©¬R3&'(pf
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áQ¯°!
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Y¨ÁÂÈ�����ÉsfW�Åa¶YÆ!

!! ! ! ! �iÊ³i««![¥½Ø¥c©!¬! �[Ä¿ÁÃ!

XwXw�!¾¿ËÉ!

XYUá�sÌ!

[\]]^]_` 01 ab\c[d]]^]_`!Í!]\wÂo!ÃÓ�Â

Î¦!¨Ó©Ó!ÏÔÃ¦o!ÐÑ ÃÓXÎ¦m�Ö¨³iÙ«o!

[\]n`Ò[\\` 01 dbw[x\ Æ̀!¶ë\wÂa¶o!ÃÓ�Â

Î¦!¨Ó©Ó!ÏÔÃ¦o!ÐÑ ÃÓXÎ¦!W¶Ç[nëdìY!

�Y¾¿ËÉ!

ÓÆÇÈ3�h>k*+.I¤ �¯ÄLR

23»3¾¿ËÉI¤ À LïM°!

!

p 1< < =qOrstuvw 

uxy z{ |}~ ��}� 

(cm) 

��}� 

(g) 

�C� y�� �� 1 42.0 1250 
�C� y�� �� 1 43.0 1300 
�C� ��� �� 2 32.6 663.7 
��� y�� �� 7 34.6 101.6 
C�F ��� �� 28 16.1 47.5 
�� ��� �� 58 9.3 9.7 
��C ��� �� 3 27.6 312.6 

!

¤ 2Ó![\]]^]_`¾¿Lá¢¯�h>k*+.!
 ��CDG 5�CDG 
TeBDD 499.6904 497.6924 
PeBDD 577.6009 579.5989 
HxBDD 657.5094 655.5114 
OcBDD 815.3282 813.3302 
TeBDF 483.6955 481.6975 
PeBDF 561.6060 563.6039 
HxBDF 641.5145 639.5165 
HpBDF 719.4248 721.4228 
13C12-TeBDD 511.7307 � 
13C12-PeBDD 589.6412 � 
13C12-HxBDD 669.5496 � 
13C12-OcBDD 827.3685 � 
13C12-TeBDF 495.7357 � 
13C12-PeBDF 573.6462 � 

!

¤ 3Ó!ab\c[d]]^]_`¾¿Lá¢¯�h>k*+.!
 ��CDG 5�CDG 
Mono-Br-TriCDD 365.8436 367.8410 
Mono-Br-TeCDD 399.8045 401.8019 
Mono-Br-PeCDD 435.7628 433.7655 
Mono-Br-HxCDD 469.7237 467.7265 
Mono-Br-HpCDD 503.6847 505.6819 
Mono-Br-TriCDF 349.8487 351.8460 
Mono-Br-TeCDF 383.8096 385.8070 
13C12-Mono-Br-TeCDF 411.8448 � 

 
 
!
!
!
!
!
!

!
¤ 4Ó![\]n`¾¿Lá¢¯�h>k*+.!

 ��CDG 5�CDG 
TriBDE 405.8027 407.8006 
TeBDE 485.7111 483.7132 
PeBDE 563.6216 565.6196 
HxBDE 643.5301 641.5321 
HpBDE 721.4406 723.4386 
OcBDE 641.5145 639.5160 
NoBDE 719.4250 721.4230 
DeBDE 799.3335 797.3355 
13C12-TriBDE 417.8429 � 
13C12-TeBDE 497.7514 � 
13C12-PeBDE 575.6619 � 
13C12-HxBDE 655.5704 � 
13C12-HpBDE 733.4809 � 
13C12-OcBDE 653.5547 � 
13C12-NoBDE 731.4652 � 
13C12-DeBDE 811.3737 � 

 

 

¤ 5Ó![\\`¾¿Lá¢¯�h>k*+.!
 ��CDG 5�CDG 
TriBB 389.8077 391.8057 
TeBB 469.7162 467.7182 
PeBB 547.6266 549.6246 
HxBB 627.5351 625.5371 
HpBB 705.4456 707.4436 
OcBB 785.3541 783.3561 
NoBB 863.2645 865.2625 
DeBB 943.1730 941.1750 
13C12-TeBB 481.7565 � 
13C12-HxBB 639.5754 � 
13C12-OcBB 797.3944 � 
13C12-DeBB 955.2133 � 

!
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!

¤ 6Ó!dbw[x\`¾¿Lá¢¯�h>k*+.!
 ��CDG 5�CDG 
Mono-Br-TeCB 369.8299 371.8279 
Mono-Br-PeCB 403.7910 405.7890 
Di-Cl-TriBB 459.7279 457.7299 
13C12- Mono-Br-TeCB 381.8702 � 
13C12- Mono-Br-PeCB 415.8312 � 
13C12- Tri-Br-DiCB 471.7681 � 

 
!
 
 
 
 
 
 
 
 

 

p 7< \]�LbM0�=� ¡¢£¤¥¦§¨©/N�=qªO«¬Q�®¯ 
GC�®¯ LbMy 

°±²³^_°±� °±´µ¶ ·µ®¯ 
MS®¯ 

PBDD/DFs 
MoBrPCDD/DFs 

¢¸¹º¦�¢, 1»L 280¼ 130¼½ (20¼ /min)½ 240¼½ (5¼
/min)½320¼(7.5min) 

PBDEs ¢¸¹º¦�¢, 1»L 260¼ 125¼ (1min)½ (20¼ /min)½200¼½
(10¼/min)½330¼(5.2min) 

PBBs,Co-PXBs ¢¸¹º¦�¢, 1»L 260¼ 120¼ (1min)½ (20¼ /min)½ 200¼
(10min)½(10¼/min)½330¼(2min) 
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p 8< �ÂÃÄÅÆ0®¯ 
p 9< �¨Ç£¤¥¦§¨©ÈÉ0cÊË 

ÌÍ DIONEXÎÊ< ASE-300 

ÅÆ®¯ DÉÏGµ¶< 100¼ 

ÅÆÐÑ 1500psi 

ÅÆÃÄ Ò£¤¤Ó�G/ÔEÕG-1:9; 

DÉÏG·µÖ× 7= 

Ø�µÐ6ÙÖ× 10= 

©¨ºFÚÛÜ ÝÞÛ�0 40% 

¡¢ßÉÒÖ× 120à 

áâÕC£Þ~ 3ã 

äår¡¨¢�Éæ çrèO�Ý¦G/ÔEÕG(2:1)é
Ò£¤¤Ó�G/ÔEÕG(1:9)êëì

 cÊË ÃÆÃÄ 

F¹�íÞ�

¨Ç£¤¥¦§

¨©ÈÉ 

(Wako S-1) 

îïL¿130¼ê 3 Ö×äå

�¿ 1 géð³äå 

ñGòÈFóôG§¿10%Ò£

¤¤Ó�G/ÔEÕG 100 mL 

10õÒ£¤¤Ó�G /

ÔEÕG 

150 mL 

©¤¹ÒÞ�

¨Ç£¤¥¦§

¨©ÈÉ(Xö

L&) 

îïL¿130¼ê 3 Ö×÷é

1%øùOcÊ 

äå�¿ 5géð³äå 

ñGòÈFóôG§¿ÔEÕG

100 mL 

ú 1 û=¿ÔEÕG

150 mL 

ú 2û=¿ 

60%Ò£¤¤Ó�G /

ÔEÕG 200 mL 

îïü�¨Ç

£¤¥¦§¨©

ÈÉ-��¨C

ý¢£; 

¦Þ�Gêëìþéÿù!"

�¦¹#ÇO=$%&t'0

-1:1000, w /w; 

ú 1û=¿10%Ò£¤

¤Ó�G/ÔEÕG 50 

mL 

ú 2û=¿ 

¦Þ�G 200 mL 

!
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! �� ���R43m+,o0144m)

1o3w4§�RQ¯�k������

��³´3$ X ÞK@ XÔ Þm$ XÃ ÞK

@ X� ÞL¡¢�V ÙÜ�o3CDÞ|³´
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$ X&¨! $ �&¨
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!

!

¤ XÃ! �k��������³´3CDÞ|ö�¤!

!

WXY43�P�k��������³´!

 ú 1( ú 2( ú 3( ú 4( ú 5( ú 6( ú 7( ú 8( 

)*+,�(g) 332.8 175.4 32.1 11.0 59.6 125.4 100.3 209.1

-.=qvw��(g) 382.8 228.4 32.1 11.0 59.6 125.4 95.5 210.2

 ú 9( ú10(A ú 10(B ú 11(A ú 11(B ú12(A ú 12(B ú 13(

)*+,�(g) 540.8 84.8 84.8 111.3 111.3 137.7 137.7 94.5

-.=qvw��(g) 540.8 80.7 80.8 102.3 93.7 137.7 137.7 94.5

!

W�Y44�P�k��������³´!

 ú 1( ú 2( ú 3( ú 4( ú 5( ú 6( ú 7( ú 8( 

)*+,�(g) 341.4 174.2 35.1 10.6 57.5 120.8 92.8 184.1

-.=qvw��(g) 581.0 295.7 72.6 10.6 101.0 120.8 82.4 171.8

 ú 9( ú10(A ú 10(B ú 11(A ú 11(B ú12(A ú 12(B ú 13(

)*+,�(g) 616.3 82.2 82.2 121.4 121.4 142.9 142.9 92.9

-.=qvw��(g) 616.3 78.6 78.3 102.6 111.2 142.9 142.9 92.9

!

!

Ó��L}~BCDÞ|3ÏÐ���0

1m/¨©³´ö�m³´�R{3ö�o

I¤ XÃ LïM°!

Xw�w�!!¨©�ª!

! ÓCDÞ|³´m$ X ÞK@ XÔ ÞoÂÃ!

Ö I2A1A�Ôpk�kL×ØQ¯{R

Ú±ÛÜQRXwXw�¯XwXwÂ 3yz/{|

CD3¨©�ª=¥Q3�ª§¨©01

¾¿I®¯°³´Ê3&'Z(67ñ

UI¿�Q¯{RÏÐ���IÝ¹Q¯°!

!

!

!

!

!

�!�,����-�����.W�\d]`Y

01l�s���p�fg�ki �
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�wX!G�R´!

! �ÃÃÀ Tw�ÃÃ¿ TL����m���oR
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B X� ÉR01 �ÃÃÔ TL3U��§VW
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D=Q¯m¤ XXo°�R�ªVRXC�I

2A1Afk�r�=��k§ÒÏ(QR
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!
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p 11< < HBCD/=qOrstu0vw!

!

!y;�

!

!

!

!

!

!

!

!

!

!

 ¡m[V
VWoT

\�P .]ËÉ {È^
ÑÒÈ_
m½¦Y

ÑÒÈö
m`o

�ÃÃÔ 3Umabco de Â �ÁÓÂ XÂÔ�

�ÃÃÔ 3Umfgco de Â Â�Ó� X¿ÁÄ

�ä,Ô �ÃÃÔ 3Umhico de Â �¿Ó¿ XÂ��

�ÃÃÔ 3Umjklmo de Â ÔÀÓÄ Ä¿Ã

�ÃÃ¿ Ê�m���o de X �� X�ÂÃ

>*n �ÃÃ¿ Ê�m���o de X �Ô XÔÃÃ

�ÃÃ¿ Ê�m���o de À Ô�ÓÄ XÃ�

�ÃÃÀ Ê�v��m���o de Ô �ÀÓÄ ÔXÔ

µt¶ �ÃÃÀ Ê�v��m���o de Á ��ÓÄ X�Ã

�ÃÃÀ Ê�v��m���o de X ÔÂÓX �XÄ

�ÃÃÀ Ê�v��m���o de XÃ �XÓÀ ¿Á

�ÃÃÀ ��m���o de � Ô�ÓÔ ÔÄÃ

�ÃÃÀ ��m���o de Ô Ô�ÓX ÂÀÔ

*o- �ÃÃÀ ��m���o de �¿ XÄÓX �¿

�ÃÃÀ ��m���o de Â¿ ÁÓÔ XÃ

>* �ÃÃÀ ��m���o de � Ô�ÓÄ ÄÄ�

�ä,X

�ä,�

�ä,�

>*p

µt¶

�L*

>*

,�

µe

��

!

jp

!

�w�!äå¹º01³C! .rV�qR:ú3 ëdwXÃ�]!Ý[ Iá¢R

¨&êëV3rè(ÀsR ntnë�!

_Å�d ªìÛ!dìÅnd ìÅ!]dwXÂÃÃ IUáQ¯°!

]>�kiRe���]>.R�,�

.VR43(u¬R)*+,-./¨©

áRj¯VõvwC³�v[d\ ³�áIR

j¯RxwRywR01 zw�\d]` äåDR

0123 XÔdX�s®iÈR \\ � äå¹º0

123XÔdX�s®iÈVd¥¦§c¨©Öi!ª`b«bÕi!

ë¥§bc¥«bc¨i` ¬RIá¢¯°-¸.e�

N*�LV43(u¬R3 ªÙ«icÙ¥³!

`«¥Ù©¥c©!a¨¼!�Â!W�{7! �¸=.w©X�R

µ=tfl.w©XÃR|L.w©XÃRfgt.

�L.w©X�YIá¢¯°!

 

¤ X�! �\d]` ¨©Lá¢¯ 2[dËÉ!

!

�¨Ç 1234ÎÊ Shodex CLNpak EV-2000 

(300×20 mm i.d.) 

¸��¨

Ç 

1234ÎÊ Shodex CLNpak EV-G 

AC 

567 �Ý¦G/F£¤ÔEÕG(3:7, v/v)< 8Â¿

5 mL/min ! ��|ùú-¸�ÿiV}~�C8�¬

R)*+,-./¨©áIá¢¯°! !

! ëd^a¶^a¶ êë!

�wÔwÀ01¾¿ËÉ! ! �\d]` ¨©LV ëd^a¶^a¶!W²¥«ic`¬R

�ÄÁÂ!^!×·¥«cb!a¨½cb!�[ªY!Iï¤3¨

©ËÉm¤ XÔwXo§á¢¯°

2[dêë!

�\d]` ¨©§3×R��LR2[d Iï

¤3ËÉm¤ X�o§á¢¯°2[d 3�!
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p 13-1< LC/MS/MS0=q®¯ 

�¨Ç GL SciencesÎÊ Intertsil ODS-3(150×2.1 mm i.d., 5»m) 

�¨Çµ¶ 40¼ 

°±� 5 »L 

567 10 mM9"�G:ô#Ç:Ó�;ÉÞ:�Ý¦ô¦¹Þ<20:50:30 

5678� 0.2 mL/min 

�:É= ESI negative< MRM� 

E>?¨¹É3Ð 2.0 kV 

CDG¾µ¶ 130 ¼ 

:ô�ÉCDG Native-HBCDs@641>79 (��)é639>79 (5�) 

13C12-HBCDs@653>79 (��)é651>79 (5�) 

 

2d^a¶ êë<

 \\[� ¨©LV 2d^a¶!WÝ�Åª�Û ¬R

d[wÔ¿ÃÃ!^!×Ç�]ÅÇ[ìën!a¶^a¶!X�ÃÃYI

ï¤3ËÉm¤ XÔw�o§á¢¯°

!

p 13-2< GC/MS0=q®¯ 

�¨Ç XöL&ÎÊ ENV-5MS (0.25 mmA30 mBC! 0.25»m) 

�¨Çµ¶ 120¼(1 min)D20¼/minD300¼(20 min) 

E>¹�¡¢ Ô¹#Çé1.1 mL/min 

°±� 2 »L 

°±´µ¶ 280¼ 

°±²³ ¢¸¹º¦�¢ 

�:É= SIM� 

:ô�ÉCDG Native-TBBPA@529 (��)é557 (5�) 

13C12-TBBPA@541 (��)é569 (5�) 

F¹GÒ¢ßC£ (£¹ÝG-d12)@240 

!
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�w� ¨©�:! ! !

�w�wX! �\d]ã3¨©�:! !

!³´Þ Â!Ö IØ�Q�×Rû Â!¦ë I

l?RXÔdX�w�\d]`!X!ÙÖ I�äåWª¶Y=

Q�îlQ¯°NALé¹¹è=Q�

]>�ki �Ã!¦ë Il? � ¨ßYç�

�et*�kL�b��é¹Q¯°N

AI��QR�ºV ÔÃÃ!¦ë{¨º�k

�L�Q¯°õ�VR�ÌOV]>�k

i �Ã!¦ë = XÃ|e����]>.^�,

�.åºWcï XÃ|!]da^�i¼Y�Ã!¦ë §R

Ô ÌOLV XÃ|!]da^�i¼!�Ã¦ë §�U�

�et*äé¹I®¯°j¯Râº

V XÃ|!]da^�i¼!�Ã!¦ë Iá¢¯°�º

01âºIM½� ÔÃÃ!¦ë{¨º�k�

L6�à�e���]>.§âãQ¯

Â|!Û¥d³ û¹º!X�Ã!¦ë Il?�Â ¨ß�

=�Q¯{R�ëQ¯°¨�Q¯vw

�V��Q¯���k�£3üûùú

t�¸ýÌI6�ºàRt��fs�

qLó®¯°23{RXÃ|!]da^�i¼!�Ã!¦ë

§ � Ì¥Q3º�ºé¹01þûI

®¯°�\¯vw�Vj��Lk>§

gðñòQRµ=�.^-���,�.

WÔÍÀYLë!Q XÃ!¦ë L¿{Q¯°23

� �ÓÂ!¦ë I 2[dêëLÔ¡QR�÷ø

¹¹Õ{3X�¨¯X¿¨3�\d]`¹¹&

¨I�\�ñò{R��|ùú-¸�ÿi

�h�sÌ§×RQR�'È���ï

§¹è)*Q¯°23{Rh�3e�

��]>.L¹Áºà*.�k��*

µiL�QR�'È�§Ûô{R]>

�ki �Â!Îë L¹Áºà� ëd^a¶^a¶

§¾¿Q¯Wr �Y°!

!

³´! Â!Ö! !

! ! ! ! ! �äå! XÔdX�w�\d]`îl!

]>�kiRXÃ�]da^�i¼ L�B��et*

äé¹! !

! ! ! !

é¹º!

!

!

Â|Û¥d³ û¹ºW]daâã �Yîl! !

XÃ�]da^�i¼§�é¹!

!

XÃ�]da^�i¼�3þû{Rgðñò!

!

µ=�.^-���,�.WÔÍÀY93ë!v¿

{!

!

2[d ¨&!= �\d]ã&¨3¨�!

!

��|!ùú-¸�ÿi�h�sÌ×R!

!! ! ! ! !

]>�ki �ÂÎë L¹Á!

!

ëd^a¶^a¶¨©!

r �! �\d]ã3¨©f�k!

!

9



�w�w�! \\[� 3¨©�:! !

! ³´Þ Â!Ö IØ�QRXÔdX�w \\[�!ÃÓÂ!

ÙÖ IîlQ¯°NALé¹¹è=Q�

]>�ki �Ã!¦ë Il?RYç��e

t*�kL�b � ¨ß��é¹Q¯°

ÔÃÃÃ!cÕ¦§ �¨ß¡¢¨�Q�££I

XÃÃ!¦ë{3¨º�k�L�QR�U]

>�ki �Ã!¦ë Il?¥QL�:Q¯°

¨º�k�L�,�. �Ã!¦ë Il?�

=�R�ëQ¯°ï�3]>�ki�

I¤\ ]daâã � Â|Û¥dëû¹º!X�Ã!

¦ëI¡A¯�ÃÃ!¦ë{3¨º�k�L�

QRe���]>. �Ã!¦ë § � ÌRÂ

¨ß�=�é¹Q¯°e���]>.

é¹ºV��Q¯���k�£3üû

ùút�¸ýÌI6�ºà�þûQ¯

3¥Rj��Lk>§gðñòQR�

'È���ï§ÛÜºà¯°NALR

Xa!¦ì�^j>�ki¹º X!¦ëRej§i

ùúI ÃÓ�!¦ël?�¨¨Lå}Q¯3

¥RÔÂÙ§ÔÃ¨ß�ëQj§i(Q¯°

23{ Xa!¦ì�^j>�ki¹º �!¦ë!I

l?RÀÃÙ§ X �ß©�Q�÷øIµ

i�¸¨ÁQ¯°5L×Rû Ô!¦ël?R

XÃÃ!¦ë{¨º�k�L�QR�,�.

Â!¦ë § � Ìé¹Q¯°�,�.é¹º

Vüûùút�¸ýÌ§þûQRX!¦ë

j§gðñòQ¯°NAIRf�¸e

i ÃÓÂ!Ö IìíQ¯�h�sÌL6�

ºàRej§ijkli^�,�.m�Æ

Á¿o¿!¦ë §¹¹ºà¯°¹¹ºL�¸

=.w©X�! Â!ÙÖl?�ñò{R�*µi

Le���]>.§�Q¯{R�t.

�Â!Îë Lë!Q� 2d^a¶ §¨©Q¯

Wr ÔY°!

! ³´! Â!Ö! !!

! ! ! ! ! ! XÔdX�w \\[�!ÃÓÂ!ÙÖîl!

]>�kiL�B��et*äé¹!

!

!

! ¡¢¨�!

!

]>�ki�3¨�=�,�.âã! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! !

]>�ki�!

]daâã � Â|Û¥dëû¹ºIîl!

]da §�é¹!

! !

! ]da�3þûRÛô!

! ! ! ! XÛ¦ì�wj>�ki¹ÁR!

ej§iùúîl!

! j§i(!

! ! ! ! ÔÃ ¨ß! ÔÂÙ! ª«!

!

µi�¸¨Á!

Xa!¦ì�^j>�kiîl!

! ! ! ! ! ÀÃÙ!X�ß©�!

¬{R�,�.§�é¹!

!

f�¸ei�sÌ×R!

! �¸=.w©X�! Â!ÙÖîl!!

! ñò{�t. �Â!Îë L�¹Á!

!

! 2d^a¶§¾¿!

r Ô!  \\[� 3¨©f�k!

!
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dÓ!±²01>!

XÓ!&'Z)*+,-./W[\]]^]_`o!

ab\c[d]]^]_`YR&'(efghijkl

iW[\]n`YR&'(pfghim[\\`o0

1qrstku'v&'(pfghi

Wdbw[x\`o3¨©!

XwX yz/{|³´3¨©!

�� Ô��m���R���R���o

§ ¡Q¯yz/3¨©±²3®¯I¤

X� LïM°&'Z)*+,-./3¨©

§V À «ÈÊ X «ÈK@ � &'(È·°

ñU§«¹ºA¯°[\]n` V��3yz/

³ ´ K @ « ¹ º A R ± [\]n` V

ÃÓÃXÄwÃÓ¿X¿!ÙÖ^Ö!ÊÊ§Ú®¯°[\\` VR

À ³´Ê Â ³´K@«¹ºA¯°dbw[x\`

V¢ÍA3yz/K@Î«¹ºA¼K®

¯°!

¤ XÂ K@¤ XÀ L&'Z)*+,-.

/R[\]n`R[\\` 01 dbw[x\ 3¢£¼Æ

ÇÈ|ñU01«¹ï²³IïM°!

&'Z)*+,-./V�TU3��

=¥QLµt¶K@ �oÔoÀo¿w i\]_ ·«

¹ºA¯3�§R«¹´UV°K®¯°

«¹ºA¯ñUL¡¢�ÎRÃÓÃÁ!ÕÖ^Ö!ÊÊ

mÃÓÃÃÁ!ÕÖ n×^Ö!ÊÊo=µ\�°¢ñU

§ÚbR��Q�Î¶··¼¢�U§Ú

B=>?@A¯°!

! [\]n` VR�L÷ø¸�·¹ºPY¢µ

t¶M>*nR*o-§»e3ÆÇÈ·

«¹ºAR±[\]n`ñU·Y¢¼½§Ú®

¯°r � Lyz/Ê [\]n` 3ÓÆÇÈ3

¹¾IïM°_$¼ÆÇÈV Ô&'(È

3¾�¿R�&'(È3¾�ÀRÂ&'(È3¾XÃÃR

Ä &'(È3¾XÂ�RXÃ &'(È3¾�ÃÁ §

Ú®¯°>*¿01jp§V»3³´=

¹½� XÃ &'(È3À6·YK®¯°!

! [\\` VjpR�L*c93yz/ Â «

ÈK@«¹ºA¯°«¹ºA¯ÆÇÈV �

&'(È3¾Â�=¾�ÁRÂ&'(È3¾XÃXR

Ä &'(È3¾XÂÂ =¾XÂÔ §Ú®¯°j¯R

±[\\` ñUV÷ø¸�·¹ºPY¢µt

¶M>*nR*o-§Y¢¼½§Ú®¯°!

r Â Lyz/Ê [\\` 3ÆÇÈ¹IïM°

«¹´U·mÎYK®¯3V Ä&'(È!

! !

!

¤ X�! yz/³´mÀ³´o3¨©±²! ®¯¤!

! >*p! >*n! >*¿! µt¶! *o-! jp! �L*!

÷ø¸�m�o! ÃÓ�¿! �ÓÀÀ ÃÓXÁ XXÓ¿ XÓÀÔ ÃÓX�! XÓXÃ

&'Z)*+,-./!

WÕÖ n×^Ö!ÊÊYÁ!

Û]! Û] Û] ÃÓÃÃÁ Û] Û]! Û]

±[\]n`!

ÙÖ^Ö!ÊÊ!

ÃÓXÃÃ! ÃÓ��À ÃÓÃXÄ ÃÓ¿X¿ ÃÓXÄÀ ÃÓÃÔÔ! ÃÓÃ��

±[\\!

ÕÖ^Ö!ÊÊ!

ÃÓ�ÔÃ! ÃÓ¿XÔ ÃÓXÃÂ �Ó�� ÃÓ¿�À Û]! Û]

±dbw[x\!

ÕÖ^Ö!ÊÊ!

Û]! Û] Û] Û] Û] Û]! Û]

EF�GOH]LBCDEFGH0 TEF IrsJKÆþt!
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¤ XÂ! yz/mÀ³´oÊ3&'Z)*+,-./3ÆÇÈ|¨©±²WÕÖ^Ö!ÊÊY!

< «¹ï²³! >*p >*n >*¿ µt¶ *o-! jp! �L*

2,3,7,8-TeBDD 0.01 ND ND ND ND ND ND ND
1,2,3,7,8-PeBDD 0.01 ND ND ND ND ND ND ND
1,2,3,4,7,8/1,2,3,6,7,8-HxBDD 0.05 ND ND ND ND ND ND ND
1,2,3,7,8,9-HxBDD 0.05 ND ND ND ND ND ND ND
OcBDD 1 ND ND ND ND ND ND ND
2,3,7,8-TeBDF 0.01 ND ND ND 0.09 ND ND ND
1,2,3,7,8-PeBDF 0.01 ND ND ND ND ND ND ND
2,3,4,7,8-PeBDF  0.01 ND ND ND ND ND ND ND
1,2,3,4,7,8-HxBDF 0.05 ND ND ND ND ND ND ND
1,2,3,4,6,7,8-HpBDF 0.1 ND ND ND ND ND ND ND

Total PBDD/DFs  ND ND ND 0.09 ND ND ND

3-Br-2,7,8-CDF 0.01 ND ND ND ND ND ND ND
2-Br-3,7,8-CDD 0.01 ND ND ND ND ND ND ND
1-Br-2,3,7,8-CDF 0.01 ND ND ND ND ND ND ND
1-Br-2,3,7,8-CDD 0.01 ND ND ND ND ND ND ND
2-Br-3,6,7,8,9-CDD 0.05 ND ND ND ND ND ND ND
1-Br-2,3,6,7,8,9-CDD 0.05 ND ND ND ND ND ND ND
1-Br-2,3,4,6,7,8,9-CDD 0.05 ND ND ND ND ND ND ND

Total MoBrPCDD/DFs  ND ND ND ND ND ND ND

PBDD/DFs+MoBrPCDD/DFs  ND ND ND 0.09 ND ND ND

Total TEQ *  pgTEQ/g ww  0 0 0 0.009 0 0 0
*F�GOH]LBCDEFGH0 TEF IrsJKÆþtL<

p 16<u0H[0 MNOPQ R¶< STUVU<WWX<

< «¹ï

²³!

>*p >*n >*¿ µt¶ *o-! jp! �L*

2,2’,4-TriBDE (#17) 0.1 0.371 0.785 ND 0.820 1.12 ND 0.358 

2,4,4’ –TriBDE (#28) 0.1 9.51 25.2 0.282 54.4 11.6 0.185 5.43 
2,2’,4,5’-TeBDE (#49) 0.1 0.708 3.56 0.304 53.5 25.6 ND 4.17 
2,3’,4’,6-TeBDE (#71) 0.1 ND ND ND 0.109 ND ND ND
2,2’,4,4’-TeBDE (#47) 0.1 41.3 107 1.46 162 47.9 0.734 13.6 
2,3’,4,4’-TeBDE (#66) 0.1 4.24 4.06 0.175 10.1 5.20 ND 2.02 
3,3’,4,4’-TeBDE (#77) 0.1 0.363 0.795 ND 1.18 0.473 ND 0.219 
2,2’,4,4’,6-PeBDE (#100) 0.1 10.3 25.3 0.970 33.2 13.3 ND 1.64 
2,3’,4,4’,6-PeBDE (#119) 0.1 0.761 2.55 ND 14.7 3.96 ND 0.614 
2,2’,4,4’,5-PeBDE (#99) 0.1 0.380 1.96 0.127 38.6 5.23 0.315 1.73 
2,2’,3,4,4’-PeBDE (#85) 0.1 1.74 3.64 0.131 12.0 0.930 ND 0.244 
2,2’,4,4’,5,6’-HxBDE (#154) 0.1 15.6 28.7 1.54 159 16.4 0.596 2.78 
2,2’,4,4’,5,5’-HxBDE (#153) 0.1 0.262 1.32 ND 56.8 4.63 0.612 1.26 
2,2’,3,4,4’,5’-HxBDE (#138) 0.1 ND ND ND 0.418 ND ND ND
2,3,3’,4,4’,5-HxBDE (#156) 0.1 0.546 0.679 ND 6.49 0.771 ND 0.232 
2,2’,3,4,4’,6,6’-HpBDE (#184) 0.1 0.120 0.751 ND 6.13 0.277 ND ND
2,2’,3,4,4’,5’,6-HpBDE (#183) 0.1 0.158 0.347 ND 7.69 0.461 0.120 0.284 
2,3,3’,4,4’,5’,6-HpBDE (#191) 0.1 ND ND ND 0.509 ND ND ND
2,2’,3,3’,4,4’,6,6’-OcBDE (#197) 0.2 ND 0.554 ND 4.67 0.355 ND 0.114 
2,2’,3,3’,4,4’,5,6’-OcBDE (#196) 0.2 ND 0.106 ND 0.412 0.104 0.134 ND
2,2’,3,3’,4,4’,5,6,6’-NoBDE (#207) 0.5 0.546 1.19 0.472 3.35 0.934 1.42 0.467 
2,2’,3,3’,4,4’,5,5’,6-NoBDE (#206) 0.5 0.607 0.950 0.282 2.85 1.27 1.28 0.329 
DeBDE (#209) 1 12.8 37.7 10.1 189 26.6 27.8 8.97

Total PBDEs  100 247 15.8 818 167 33.2 44.5 
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p 17< u0H[0 MNNQ^_ MYNQ R¶< STUVU<WWX<

< < «¹ï²

³!

>*p >*n >*¿ µt¶ *o-! jp! �L*

2,2',5-TriBB (#18) 0.1 ND ND ND ND ND ND ND

2,4,6-TriBB (#30) 0.1 ND ND ND ND ND ND ND

2,3',5-TriBB(#26) 0.1 ND ND ND ND ND ND ND

2,4',5-TriBB (#31) 0.1 ND ND ND ND ND ND ND

2,2',5,6'-TeBB (#53) 0.1 ND ND ND ND ND ND ND

2,2',5,5'-TeBB (#52) 0.1 ND 0.202 ND 1.01 0.185  ND ND

2,2',4,5'-TeBB (#49) 0.1 ND ND ND 0.159 0.164  ND ND

3,3',5,5'-TeBB (#80) 0.1 ND ND ND ND ND ND ND

3,3',4,4'-TeBB (#77) 0.1 ND ND ND ND ND ND ND

2,2',4,5',6-PeBB (#103) 0.1 ND ND ND ND ND ND ND

2,2',4,5,5'-PeBB (#101) 0.1 ND ND ND ND 0.208  ND ND

2,2',4,4',6,6'-HxBB (#155) 0.1 0.230 0.611 0.105 0.720 0.270  ND ND

2,2',4,4',5,5'-HxBB (#153) 0.1 ND ND ND 0.345 ND ND ND

3,3',4,4',5,5'-HxBB (#169) 0.1 ND ND ND ND ND ND ND

2,2',3,4,4',5,5'-HpBB (#180) 0.2 ND ND ND ND ND ND ND

2,2',3,3',4,4',5,5'-OcBB (#194) 0.2 ND ND ND ND ND ND ND

2,2',3,3',4,4',5,5',6-NoBB (#206) 0.2 ND ND ND ND ND ND ND

DeBB (#209) 0.5 ND ND ND ND ND ND ND

 
 
 
 
 
 
 
 
P 
B 
B 

Total PBBs   0.230 0.813 0.105 2.24 0.827 ND ND

4'-Br-2,3',4,5-TeCB 0.05 ND ND ND ND ND< ND< ND
4'-Br-2,3,3',4-TeCB 0.05 ND ND ND ND ND< ND< ND
4'-Br-3,3',4,5-TeCB 0.05 ND ND ND ND ND< ND< ND
4'-Br-2,3,3',4,5-PeCB 0.05 ND ND ND ND ND< ND< ND
4'-Br-3,3',4,5,5'-PeCB 0.05 ND ND ND ND ND< ND< ND
3’,4’,5’-Br-3,4-DiCB 0.05 ND ND ND ND ND< ND< ND

 
 
P 
X 
B 

Total PXBs ND ND ND ND ND ND ND

<

<

!"#$

Z 4< u0H[ PBDEs0[ï}\ Z 5< u0H[ PBBs0[ï}\ 

#%

&#%

"#%

'#%

(#%

)#%

*#%

+#%

,#%

$#%

&##%

-./ -.0 -.1 234 .56 78 9:.

!"#*

!"#+

!&$+

!&$&

!&,'

!&,(

!&)*

!&)'

!&)(

!,)

!&&$

!&##

!++

!**

!(+

!($

!",

!&+

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

-./ -.0 -.1 234 .56

!&)'

!&))

!&#&

!($

!)"
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¹Q¯°!

! ¤ X¿LËÌ¨©Q¯���L}~B&

'Z)*+,-./012345(67

m[\]n`o![\\`o!dbw[x\`o3ÏÐ���

®¯¤IïM°&'Z)*+,-./L

¡¢�VRÊ¿PLu'()*+,-.

/3XÇP�Ë^m n_oXÁÁ¿oIá¢�

Ý¹Q¯³IïM°!

&'Z)*+,-./3ÏÐ���VR!

Ì«¹3ÆÇÈñUI ÃmÛ]ÜÃo=Q¯Í

6R43�P· ÃÓÃÃX�Â!ÕÖ n×^ØÖ^ÐR4

4�P· Ã!ÕÖ n×^ØÖ^ÐRÑÒ ÃÓÃÃÃÀÔ!

ÕÖ n×^ØÖ^Ð§Ú®¯°Ì«¹3ÆÇÈI

«¹ï²³3 X^�mÛ]ÜX^�ëì]o=Q�Ï

Ð���IÝ¹Q¯Í6V43�P·

XÓ�Ä! ÕÖ n×^ØÖ^ÐR44�P· XÓÀ�!

ÕÖ n×^ØÖ^ÐRÑÒ XÓÂÁ!ÕÖ n×^ØÖ^Ð§Ú

®¯°Ñs XÁ TU3u'()*+,-.

/�����m¨Î"#ò! 7!Ï8o�Y

L�B=Ru'()*+,-./343

� P L } ~ B Ñ Ò � � � V XÓÔ¿!!

ÕÖ n×^ØÖ^ Ð R 4 4 � P V ÃÓÁ¿!!

ÕÖ n×^ØÖ^Ð§ÚbRNA@3���L&

'Z)*+,-./3���IÐQ6�

à¯Í6ÎR�·�3Ñ{ÏÐ���

m ]ªo3 �!ÕÖ n×^ØÖ^ÐIïÌB=Ò

ºA¯°!

! [\]n` 3ÏÐ���V Û]ÜÃ =Q¯Í6R

43�P· ÔÓ�X!ÙÖ^ØÖ^ÐR44�P·

�ÓÀ�!ÙÖ^ØÖ^ÐRÑÒ �ÓÁ¿!ÙÖ^ØÖ^Ð§Ú

®¯°Û]ÜX^�ëì] =Q¯Í6VR43�P

·ÔÓ�Â!ÙÖ^ØÖ^ÐR44�P·�Ó¿Ã!ÙÖ^ØÖ^

ÐRÑÒ ÔÓÃÔ!ÙÖ^ØÖ^Ð§Ú®¯°Ñs

X¿ TU3����� ÂY§VRÂ��3ÑÒ

³· �ÓÃÁ!ÙÖ^ØÖ^ÐmÛ]ÜX^�ëì] 3Í6V

�ÓX�!ÙÖ^ØÖ^Ðo§Ú®¯N=K@R� T

æ3�k>=¹ºMB=RËÌ3��±

²VXÓÂÓÔÅY¢³§Ú®¯°]¥cÙic·©

@3tu ÄY§V [\]n 3 ëì�nëmmÕXÇ

êJ�oV X!¦Ö^ØÖ^Ð=>?B3·ÖÇ

§ÚB=ºA�¢B°j¯Rµ]¸�3

� ¶]Å L�®�×¹ºA¯ØÙ:;L4

MB [\]n 3 aÅëmmÕ¸��L®ioVR

Ûì�nëmüXÇ�o=Ì�GË^K@ ÃÓÃÔ!

¦Ö^ØÖ^Ðm�ÇØÙ aÅëo01 ÃÓÃÃÀ!
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¦Ö^ØÖ^ÐmÚÛÇØÙ aÅëo=ºA�¢B
ÀY°JK3CDK@3 [\]n ���V aÅë

3 ÃÓÃÃÀ!¦Ö^ØÖ^Ð=¹ºQ�Î �ÏXÃÔ¨

3 X cï=µ\�°¢L®i§ÚBN=

K@R8ÈLVVW·¼¢L®i3EF

§ÚB=>?@AB°!

! [\\` 3ÏÐ���V Û]ÜÃ =Q¯Í6R

43�P· ÃÓÃÃÀÂÂ!ÙÖ^ØÖ^ÐR44�P

·ÃÓÃÃÔÔÀ!ÙÖ^ØÖ^ÐRÑÒÃÓÃÃÂ�Ä!ÙÖ^ØÖ^

Ð§Ú®¯°Û]ÜX^�ëì] =Q¯Í6VR4

3�P· ÃÓÃÂÁÔ!ÙÖ^ØÖ^ÐR44�P·

ÃÓÃÄ�À!ÙÖ^ØÖ^ÐRÑÒ ÃÓÃÄ�Ã!ÙÖ^ØÖ^Ð

§Ú®¯°[\\` L¡¢�Rµ]¸�3

� ¶]Å L�®�×¹ºA¯ØÙ:;L4

MBaÅëVRÃÓÃX!¦Ö^ØÖ^Ðm�ÇØÙ aÅëo

=ºA�¢B ÀY°j¯Rmn6l£¨Cý¹

� ¿YOPQ]é�^G_`ïIabþtcb

014_+,�]þJ 0.15»g/kg/*def
%gJsQhNA@3L®i=¹ºMB=R

[\\` 3JK3ÏÐ���Vµ\�°¢=

>?@A¯°!

Ï�Rdbw[x\` V � ��=Î¢ÍA3Æ

ÇÈÎ«¹ºA¼K®¯¯\RÏÐ��

�V Û]ÜÃ =Q¯Í6V Ã!§Ú®¯°

Û]ÜX^�ëì] =Q¯Í6VR43�P·

ÃÓÃÃÄ�Á!ÙÖ^ØÖ^ÐR44�P· ÃÓÃÃÀ��!

ÙÖ^ØÖ^ÐRÑÒ ÃÓÃÃÄ¿Ä!ÙÖ^ØÖ^Ð=¼®

¯°º@L Û]ÜX^�ëì] =Q¯Í63

dbw[x\` ���L¡¢�RÊ¿PL

dbw[d\` L¿\@A¯  n_ Iá¢�  n×

ñ U I Ý ¹ Q ¯ Í 6 R Ñ Ò ÃÓ��!

ÕÖ n×^ØÖ^Ð=¼®¯°N3³VÑ{ÏÐ

���m ]ªo3 �!ÕÖ^ØÖ^Ð3 XÃ ¨3 X

cï§ÚbRu'()*+,-./R&

'Z)*+,-./3���=6�à�

ÎRÑ{ÏÐ���m ]ªo3 �!ÕÖ^ØÖ^

ÐIïÌB=>?@A¯°!

¤ XÁ K@¤ �X L&'Z)*+,-.

/R[\]n`R[\\` 01 dbw[x\` 3¢£¼C

DÞ|01ÆÇÈ|3���IïM°!

&'Z)*+,-./§VR43�P

3$ÜÞm?÷/o3³´K@ À&'(

e®.Ýfs.·«¹ºA¯3�§Ú®

¯°���LMB= ÃÓÃÀÔ!ÕÖ n×^Ð=µ

\�¸�§ÚB¯\R÷ÞVW·.¦B

XÂÇV°¢=>?@AB°!

![\]n` 3���§VRXÃ Þmyz/oK

@3ßà¾·mÎYK®¯°YeRÂ¢

� ÁÞmH/RIJK´o§Ú®¯°Æ

ÇÈ|LÅB=R¾�ÃÁmXÃ &'(ÈoRÂ

¢�¾�Àm� &'(Èo·YK®¯°!

! [\\` 3±²§VRÆÇÈ·«¹ºA¯

CDÞV$ � ÞR$ XÃ ÞR$ XX ÞWLv

M/Y§ÚbR���L}~Bßà¾V$

XÃ ÞK@· ¿Ã|c£=µ\�YeR«¹

ºA¯ÆÇÈ^ÎmÎ»K®¯°ÆÇÈ

|3�á=Q�R$ XX Þ3³´K@¾XÂÔ

mÄ &'(Èo·R$ � Þ3³´K@¾�ÃÁ

·«¹ºA¯N=·ÃOÄ¢N=§ÚbR!

Ë{º@L��Q�¢â¯¢=>?�¢

B°!

!

�Ó!�,����-�����.m�\d]`o

01l�s���p�fg�ki �

m \\[�o3¨©!

�wX �\d]` ¨©ª3«¬ 
! �\d]` 3Q�¼CD�âLàã§âB

äåP¼¨©ª3éê3¯\LRé¹=

×RL¡¢�«¬Q¯°!

�wXwX!é¹ª3«¬!

é¹LVR]>�kiRXÃ|!]da^�i¼

åº3vw¹èLäåºà���et*!
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ÆÇÈ! ! X Þ! � Þ ÔÞ �Þ ÂÞ ÄÞ ÀÞ ¿Þ! Á Þ XÃ Þ XX Þ X� Þ XÔ Þ 6Ä Èö ÂÃØÖ =!
æ¿Q¯Í6!

! ÏÐCÉ�WÖY Ô�XÓ�! XÀ�Ó� ÔÂÓX XÃÓÄ ÂÀÓÂ X�ÃÓ¿ Á�Ó¿ X¿�ÓX! ÄXÄÓÔ ¿�Ó� X�XÓ� X��ÓÁ Á�ÓÁ �ÃÀ� !

Û]ÜÃ 

ÆÇÈ! ! X Þ! � Þ ÔÞ �Þ ÂÞ ÄÞ ÀÞ ¿Þ! Á Þ XÃ Þ XX Þ X� Þ XÔ Þ 6Ä Èö ÂÃØÖ =!

æ¿Q¯Í6!

! ÏÐCÉ�WÖY ÔÔ�Ó¿! XÀÂÓ� Ô�ÓX XXÓÃ ÂÁÓÄ X�ÂÓ� XÃÃÓÔ �ÃÁÓX! Â�ÃÓ¿ ¿�Ó¿ XXXÓÔ XÔÀÓÀ Á�ÓÂ �ÃXÂ !

Û]ÜÃ Ã! Ã Ã ÃÓÃÀÔ Ã Ã Ã Ã! Ã Ã Ã Ã Ã ÃÓÃÀÔ ÃÓÃÃX�Â!ÕÖ n×^ØÖ^Ð!&'Z)*+,-./

ÕÖ n×^©¥µ! Û]ÜX^�ëì] XÔÓÔ!! ÀÓÁ! XÓX! ÃÓ�! �ÓX! �Ó�! ÔÓÔ! ÀÓÔ!! X¿Ó¿! �Ó¿! ÔÓ�! �Ó¿! ÔÓÔ! ÀÔÓÃ XÓ�Ä!ÕÖ n×^ØÖ^Ð!

Û]ÜÃ ÂÓÔÂ!! ÔÓXX! ÃÓÔÁÁ XÁÓÃ! XÓÂÃ! ÂÓÀÄ! ÃÓ¿À�! �ÃÓÀ!! ÔXÓÂ! �ÔÓ�! XÁÓ�! ÔÓ��! ÄÓÔÃ! XÄX ÔÓ�X!ÙÖ^ØÖ^Ð! b«¥³![\]n`!!

ÙÖ^©¥µ! Û]ÜX^�ëì] ÂÓÀÂ!! ÔÓÔÁ! ÃÓ�ÔX! XÁÓÃ! XÓÂ�! ÂÓ¿¿! ÃÓÁÁÀ! �ÃÓ¿!! Ô�ÓÃ! �ÔÓÂ! XÁÓÂ! ÔÓÔÔ! ÄÓÔÁ! XÄ�! ÔÓ�Â!ÙÖ^ØÖ^Ð!

Û]ÜÃ Ã!! Ã Ã! ÃÓÃXÔ! Ã! Ã! Ã! Ã!! Ã! ÃÓÔ�À! ÃÓÃÔ¿! Ã! Ã! ÃÓÔÀ¿! ÃÓÃÃÀÂÂ!ÙÖ^ØÖ^Ð! b«¥³![\\`!!

ÙÖ^©¥µ! Û]ÜX^�ëì] ÃÓ�ÀÁ!! ÃÓ�¿Ä! ÃÓÃ�Ã! ÃÓÃ�Ô! ÃÓÃÀÂ! ÃÓXÂÀ! ÃÓXXÁ! ÃÓ�ÄÔ!! ÃÓÄÀÄ! ÃÓ�Ã�! ÃÓXÂÂ! ÃÓXÀ�! ÃÓXX¿! �ÓÁÀ! ÃÓÃÂÁÔ!ÙÖ^ØÖ^Ð!

Û]ÜÃ Ã!! Ã Ã! Ã! Ã Ã! Ã! Ã! Ã! Ã! Ã Ã! Ã Ã! Ã!ÙÖ^ØÖ^Ð! b«¥³!dbw[x\`!

ÙÖ^©¥µ! Û]ÜX^�ëì] ÃÓÃÂÀ!! ÃÓÃÔ�! ÃÓÃÃÂ! ÃÓÃÃ�! ÃÓÃÃÁ! ÃÓÃXÁ! ÃÓÃX�! ÃÓÃÔ�!! ÃÓÃ¿X! ÃÓÃX�! ÃÓÃXÂ!! ÃÓÃ�X!! ÃÓÃX�!! ÃÓÔXÂ ÃÓÃÃÄ�Á!ÙÖ^ØÖ^Ð!

Ã! Ã Ã Ã Ã Ã Ã Ã! Ã Ã Ã Ã Ã Ã Ã!ÕÖ n×^ØÖ^Ð!&'Z)*+,-./!

!!!!!!!!!!!ÕÖ n×^©¥µ!! Û]ÜX^�ëì] �ÃÓ�!! XÃÓÔ! �ÓÂ! ÃÓ�! ÔÓÂ! �Ó�! �ÓÁ! ÄÓÃ!! �XÓ�! �ÓÀ! ÔÓÀ! ÂÓÃ! ÔÓ�! ¿ÄÓX! XÓÀ�!ÕÖ n×^ØÖ^Ð!

Û]ÜÃ XXÓÁ!! ÃÓÀÁÄ! �ÓX�! XXÓ¿! �Ó�À! �ÓX�! �ÓÔX! XÓ¿À!! ÔÓÃX! Ä�ÓÂ! ¿ÓÁX! XXÓÁ! ÁÓÔÂ! XÔÀ! �ÓÀ�!ÙÖ^ØÖ^Ð! b«¥³![\]n`!!!

ÙÖ^©¥µ! Û]ÜX^�ëì] X�ÓÀ!! XÓ��! �Ó�Ã! XXÓ¿! �ÓÔÔ! �ÓÔ�! �ÓÔÂ! �ÓXÃ!! ÔÓÁÁ! Ä�ÓÂ! ¿ÓÁÂ! X�ÓÃ! ÁÓ��! X�Ã! �Ó¿Ã!ÙÖ^ØÖ^Ð!

Û]ÜÃ ÃÓÃÃÃ!! ÃÓÃÃÃ! ÃÓÃÃÃ! ÃÓÃÃ¿! ÃÓÃÃÃ! ÃÓÃÃÃ! ÃÓÃÃÃ! ÃÓÃÃÃ!! ÃÓÃÃÃ! ÃÓX�X! ÃÓÃ�Ã! ÃÓÃÃÃ! ÃÓÃÃÃ! ÃÓXÄÁ! ÃÓÃÃÔÔÀ!ÙÖ^ØÖ^Ð! b«¥³![\\`!!!

ÙÖ^©¥µ! Û]ÜX^�ëì] ÃÓÀ�Ä!! ÃÓÔÀÃ! ÃÓÃÁX! ÃÓÃX¿! ÃÓX�Ä! ÃÓXÂX! ÃÓXÃÔ! ÃÓ�XÂ!! ÃÓÀÀÃ! ÃÓ��Ã! ÃÓX�¿! ÃÓXÀÁ! ÃÓXXÄ! ÔÓ�Ô! ÃÓÃÄ�À!ÙÖ^ØÖ^Ð!

Û]ÜÃ Ã!! Ã Ã! Ã! Ã Ã! Ã! Ã! Ã! Ã! Ã Ã! Ã Ã! Ã!ÙÖ^ØÖ^Ð! b«¥³!dbw[x\`!!!

ÙÖ^©¥µ! Û]ÜX^�ëì] ÃÓÃ¿À!! ÃÓÃ��! ÃÓÃXX! ÃÓÃÃ�! ÃÓÃXÂ! ÃÓÃX¿! ÃÓÃX�! ÃÓÃ�Ä!! ÃÓÃÁ�! ÃÓÃX�! ÃÓÃXÄ!! ÃÓÃ�X!! ÃÓÃX�!! ÃÓÔÀX! ÃÓÃÃÀ��!ÙÖ^ØÖ^Ð!

¤ X¿! !� ��L}~B&'Z)*+,-./012345(67Ã3ÏÐ���®¯¤!

! WXY!43�P! !

! W�Y!44�P!
! !

!

!
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¤ XÁ!!&'Z)*+,-./3CDÞ|m$ X ÞK@$ XÔ ÞoÏÐ���mÕÖ^Ðo!
!

 (1)< Xö{i  
10( 11( 12( 13( 6ÄÁ [ï} 1 2( ( 3( 4( 5( 6( 7( 8( 9( 

A B A B A B   
2,3,7,8-TeBDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1,2,3,7,8-PeBDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1,2,3,4,7,8/1,2,3,6,7,8-HxBDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1,2,3,4,7,8-HxBDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
OBDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
2,3,7,8-TeBDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1,2,3,7,8-PeBDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
2,3,4,7,8-PeBDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1,2,3,4,7,8-HxBDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1,2,3,4,6,7,8-HpBDF ! ! ! 7.3 ! ! ! ! ! ! ! ! ! ! ! ! 7.3 
Total PBDD/DFs ! ! ! 7.3 ! ! ! ! ! ! ! ! ! ! ! ! 7.3 
3-Br-2,7,8-TriCDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
2-Br-3,7,8-TriCDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1-Br-2,3,7,8-TeCDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1-Br-2,3,7,8-TeCDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
2-Br-3,6,7,8,9-PeCDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1-Br-2,3,6,7,8,9-HxCDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1-Br-2,3,4,6,7,8,9-HpCDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
Total MoBrPCDD/DFs ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
PBDD/DFs +MoBrPCDD/DFs  pg/* ! ! ! 7.3 ! ! ! ! ! ! ! ! ! ! ! ! 7.3 
Total TEQ(ND=0)  pgTEQ/* 0 0 0 073 0 0 0 0 0 0 0 0 0 0 0 0 073 0.  0.  
Total TEQ(ND=1/2LOD)  pgTEQ/* 13.3 7.9 1.1 0.4 2.1 4.4 3.3 7.3 18.8 2.8 2.8 3.6 3.3 4.8 4.8 3.3 73.0 

�  ¿< ND0[ï}  < < < < < < < bªÁj 10é11é12(O«sJj��LIrsJªKþth 
  (2)< Xk{i 

10( 11( 12( 13( 6ÄÁ [ï} 1 2( ( 3( 4( 5( 6( 7( 8( 9( 
A B A B A B   

2,3,7,8-TeBDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1,2,3,7,8-PeBDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1,2,3,4,7,8/1,2,3,6,7,8-HxBDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1,2,3,4,7,8-HxBDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
OBDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
2,3,7,8-TeBDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1,2,3,7,8-PeBDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
2,3,4,7,8-PeBDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1,2,3,4,7,8-HxBDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1,2,3,4,6,7,8-HpBDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
Total PBDD/DFs ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
3-Br-2,7,8-TriCDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
2-Br-3,7,8-TriCDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1-Br-2,3,7,8-TeCDF ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1-Br-2,3,7,8-TeCDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
2-Br-3,6,7,8,9-PeCDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1-Br-2,3,6,7,8,9-HxCDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
1-Br-2,3,4,6,7,8,9-HpCDD ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
Total MoBrPCDD/DFs ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
PBDD/DFs +MoBrPCDD/DFs  pg/* ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 
Total TEQ(ND=0)  pgTEQ/* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   
Total TEQ(ND=1/2LOD)  pgTEQ/* 20.2 10.3 2.5 0.4 3.5 4.2 2.9 6.0 21.4 2.7 2.7 3.6 3.9 5.0 5.0 3.2 86.1 

 �  ¿< ND0[ï}  < < < < < < < bªÁj 10é11é12(O«sJj��LIrsJªKþth 
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