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��\]�����D��������f���D�������MNO�� ¡���¢£¤¥¦§

¨�©ª«,GPC:MNO��/\] ¡��;¬®¯¤¥¦§¨�©/L°;m±,HRGC/HRMS:

MNO@ABCDEF2PCBs /²�³;´;m�µ¶·¸¹ºO»JKLMN!"OPQ;RST

U;VWXYZ[\@]^_`abcdef5ghi@Aj9HRGC/HRMS:;klVW;X

YZmn/opqN[;XYrsEtuvwxyz;!"#$E{|w}#~��E#F�&

'()*+,�/ PCBs���;kl�������E��HI 

����wZN�M��*1��8�f�abcdef5���/ GPC ;��VWE��

3�HI[o-|wM HRGC/HRMS kl� 1�10 2�3 PCBs ����E���  1 �Zj

k¡¢£ 30 @�@¤gli¥¦VWE§¨�HIx�M©<;ª«¬#$E{|w}@A

��E® �¯°±�wF|Z²³"������kl�;´µ�E§¶�HI 

 

'(¼½p 

¾¿À5ÁÂÃ'(y 

ÄX ÅÆ�0ÇÈÉ�ZÊËÌ 

 

A.'(ÍÎ 

X -.Z/@ABCDEF;m��-. 1gÏ

�Ð1 pg,ÑÒ¨��:MÓ��ÔÕ°Ö ×M

Ø_�_°WOÙÚÛÜÝ¶ºO»;m/��

ÛÞß�àáÛâã��Ý�^_ä/4_å

�MÞæçÖzWO»èéê@ABCDEF

;m`ÖëìJ2\]JWOÙÚ��íîK

LMNO-.PQïð'(/7ñMÈòßó

ô�òOÚõö¶ºO»\];m`/4u��

-.PQ8÷Ûb"��øù�ú�]ûµ�

üý[þÛÜÝ¶ºOøÿMeÔê!�-.

/03�/("M#u��H$Úõö¶º

O» 

%¸ 16&18 '(/|;<'(MeÔê�

�]����`,ASE:Ö)$WOÚ-.�

�M*åºO@ABCDEFÖ\]µ� ×

M���òOÙÚÛ"¶µM�é�»W����

è+/��,`��-Þ� 1 ÷Ï�Ð. 20

/çÖz�êÔ���/ç��ASE /)$M

NÐ. 30 ;M01¹º�»å���M)$W

O��°! 1/3�(M2°JWOÙÚÛ3Ú

�é�»¹¶M ASE/��45�è+`M6

7êØGå��8º9:�ÏOÙÚÖ4;�

� 1-3)»W���<ÛtMe=O-.Z@AB

CDEF;m/>?_`�ÏO@®AA�AEB
4)MCD¹ºêÔOE>Î��`MF�Ð

ASE Ö)$�ê!�G¶ºO;mä/HI�2

 ×��J��º�ÔÙÚÖ4;��» 

¹¶M%¸ 19'(NÐ�|\]��`Me

=O[KKLÖ@ABCDEF/FLJùK
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�ÏO PCBs,1&10MNJK�209²�³:M

OÈ��kl\]��`Ú�êP$WO�Ý

/QRnoMST��»!"#$U�-.

Z PCBs /VWX>ä,Y_ÎZ[ä:Ö\

=êÔO,]^_ù`aFb0.5 ppm�cdc

e`aFb3 ppm:»è+�PCBs Ú@ABCD

EFÚ�J&Î·f2�LÿMeÔêFLV

gMÏÐ�Û¶hi/�j`MNéê_°;

mÛü�ºêò�»ASE Ö)$�ê-.��

Z/@ABCDEFÚ PCBs ÖØ/M����

ki/_°äÖ\]MGOÙÚÛ3M�º

l�-./03�45/mnµ¶HopÚõ

ö¶ºO» 

Ùºå�Mkl;m`/·q/�Ý/r

snoÚ�ê�&'()*+,� PCBs ;·

¸¹º²³»o¼u½¦¾¿Q;XlEF

|ZÀ½nE�ÁÂÃ�wOP¡oÄ{�

wÅ@ARLpÆÇomnm|À�E§¶

�H 5)I 

JKLMN\@]^_`abcdef

5ghi@Aj9HRGC/HRMS:;klV

W;XYZ[!"OPQ;RSTU;VW

XYZmn/opqÈÉ;XYrsEtu

vZxyz;!"#$E{|H}#~��

;#FZ;�ÈÉoÊ|wXY�HI 

 

B.'(,` 

1.����wG 

1.1�� 

X tu/vwx�¤Ú"y`aF,�Ez{:

3-|/}~��«§Ö$Ôê���Öï¡

�noM���» 

 

1.2�w 

X ��§E��C�E�§��E��¤¥¥��E�

�����§����V�J&,�:¡/@A

BCDE;m$Ö�D����F����w

,�:/@ABCDE;m$Ö$Ô�»���

���w,�:¡/HI+�^_$Ö)$�

�» 

X k� PCBs E>.�fM � � E �

WellingtonX Laboratories �¡Ö)$��»n

°�á¸$Ú�ê 68A-CVS,CS1µ¶ CS5/

5 |��w:Ö�¤�«E���¯zA¤$c|

E>��� 68A-LCS Ö$Ô�»D�E�¯z

A¤$c|E>��� 68A-ISÖ$Ô�» 

X PCDDs�fPCDFs/¤�«E���¯zA¤

M � Wellington X Laboratories � ¡/

NK-LCS-F Ö��E����ê)$��» 

 

1.3 ¡ 

X ��D��������c¢ 1.5 cm�Þ¹.

30 cm/Ò�¤£ò®�¯¤Mk�¥¦§Ö¨

��êï¡��,© 1:»���D����MN

O��/ ¡M�V�J&,�:¡/@��

�;ªD�����««¯���BÖ)$��» 

 

2.¬ eNf)$÷ 

2.1�]����®¯ 

X �]����M�@AB�¤¯�¡/

ASE-300 Ö)$��»����/°°� 99 

mL�ÏÐ�)$÷���±( 150²���

�����§E2�C�E,1:1:�Ïé�»®¯

)$÷/³´�|'(/'µ=>?MC

D�� 1)» 

 

2.2��¢£¤¥¦§¨�©,GPC: 

GPC /®¯·¸�9¶/·Ð�Ïé�»B

« §�E��«b MIDAS �¸�¹ E� 

GL-7410����B«ºEbGL-7430�UVn�

 bGL7451,9:GL�A�E¯,�:¡:�©�

¤D»EÒ¼¤�«b FC203,���¯¬ ,�:

¡:�GPC���bMSpak GF-310 4D,c¢ 4.6    

mm�Þ¹ 150 mm�s�½�,�:¡: 

¾�¿M���§EÖ)$��À]Ö 0.1 

mL/minM\_��»GPC���B«ºE/±

(� 40 ²�®¯ÁÂ°� 50 µL Ú��» 

 

2.3 �;¬®¯¤¥¦§¨�©2L°;m±

,HRGC/HRMS: 



 3 

HRGC/HRMS � Agilent6890/Micromass 

AUTOSPECX ULTIMA Ö)$��»PCBs /

^_M�V�J&,�:¡/CÃÑ��«��

�HT8-PCBÖ$Ô�PCBsk²�³/��Ä

¯�ÅÆ 6)ÖÇõMÈ_��»PCDD/Fs�f

non-ortho PCBs��SP-2331,¯É�Ò�¡:Ú

BPX-DXN,SGE �¡:/k���Ö�Êù�

Ëê)$�^_��» 

 

3.Rjàá 

3.1 HRGC/HRMSMNOPCBs3²�³/^

_÷/no 

X PCBsn°�á¡$E>�� 68A-CS3/�

�E���,PCBs k²�³/�AÌªº³�

f�Í�³Î(5&10 pg/mL:�fPCBs�A

Ìªº³Ïù��,1MJK#1�#2�#3Ö*Ð

��E��:/k 1 µLÖHRGC/HRMSMÑÐ

Ò�ÁÂ��-P�Ñ«¤;´ÚÑ«¤ÓÔÛ

G¶ºONÕM^_÷ÖïÖ��» 

 

3.2 ��D�������¤¥¦§¨�©ª«M

e=O PCBs²�³/��×�/no 

��D�������¤¥¦§¨�©ª«/�

���Ú�ê��C�E�5%�¤¥¥��E*

H�C�E�10%�¤¥¥��E*H�C�E

/ 3 �F/��Ö$Ô�PCBs /��×�Ö

6Ø��» 

1.3 ÙMC��®�¯���Mk�¥¦§Ö

¨��,© 1:����� 100 mL�ÚÛ��»

µM���:ÜN Ð¦A¤¥D �E��

68A-LCS/��E��� 100 ng/mLÖ 10 µL

,k¸; 1 ng ¿í°:ÝR��Þ�M���

� 150 mLÖ 50 mLß� 3àM;=ê���

:ÜNÐáûµMÁâÂº�2 ã/ä�(/]

(�ã¶�ê����Ö�¯å©�¯ÒMà

æ��»k���ÖçèÎ1��/�¦A¤¥

«A��M¾��D�E�¯zA¤$��

68A-IS/��E��� 50 ng/mLÖ 20 µL,k

¸; 1 ng ¿í°:ÝR��»-én�°Ö�

�E� 500 µLÚ��Ù/ 1 µLÖHRGC/HRMS

MÁÂ�êk;êMe=O PCBs /àæ5Ö

ë���» 

:Cno/ìíÖîåöê�Rï/-.�

��,vwx�¤ð+:Ö��D�������

Mñò��¥¦§/Só/ôÌGµ¶æõW

O ¡4íÛG¶ºOµï7�»åßvwx

�¤ 20 g Ö°ÐöÐ�¤�«E���¯zA¤

,68A-LCS:ÖÝR� ASE ����Öï¡�

�»���Ö 30 mL�(MçèÎ1��Î1

�Ö 250 mL°Ì©¥E¡]÷¤M¾��»¹

¶MÎ1�/°°Ö�C�E� 150 mL�(

å�øû���� 40 mL ÖRöêkùú¯�

�»;´��:ûÊ/H¬�Ö��D���

����MNO ¡àáM���» 

 

3.3 GPCMe=O PCBs²�³/��×�Ú

 ¡4íMVWOno 

2.2 ÙMC�� GPC ®¯M 68A-LCS 100 

ng/mLÖÁÂ�����ÖÁÂaüµ¶ 40;

ýþ/å� 2;çÿ� 1.5 mL°«A��M

;ö��»ki/ê;MD�E�¯zA¤ÖÝ

R��HRGC/HRMS �^_�ê PCBs /��

Ä¯Öï7�» 

µM�tuvwx�¤ð+/��KÖ GPC

MÁÂ��!Ô¸;ÚPCBsÛ;´�òOµn

o��»åß 3.2 ÙMC��,`�vwx�¤

/���Öï¡��»"ò#òüé���D�

������ ¡��¶C/·Ðàá��»

��$%&/H¬�ÖçèÎ1�ê 10 mL

°¯Ñ�'¤M¾���¤¥¥��E 1 mL ÖR

ö���/3°Ö�C�E� 10 mL Ú�(;

MÏ���»Ù/��Ö��D�������

Mñò��10%�¤¥¥��E*H�C�E100 

mL���¹Ë�»���ÖçèÎ1��&�

D�E�¯zA¤ÖÝR��HRGC/HRMS ^_

ÖüÔ�)IK/*+/�Ô,-�¤¥¦§

¨��ÛG¶ºOµ4;��» 

 

3.4 `a��Ö$Ô�3�jàá/�ü 

X ;m,`/./Ö© 2 M0��»tu/"
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y`,�Ez{:/}~��«§ 25 gÖ°ÐöÐ�

123vw. 20 g ÚNßÏù��»��Ö

ASE/����M¾��PCDD/Fs�f PCBs

/¤�«E���¯zA¤ÖÝR����Öüé

�»¤�«E���¯zA¤/ÝR°�9¶/

·Ð�Ïé�» 13C �Í�J 2,3,7,8-PCDD/Fs

/ 17²�³MeÔê�k 50 pg,OCDD/F�

100 pg:�13C �Í�J PCBs�k 500X pg Ú�

�» 

4¿M;´�����/H¬�ÖöÐ��

����§����56��»VÐ/��M�

C�E 30 mLÖRö7ÚÕ��;´���C�

E�ÖØôM56¹Ë�&�¹ò/H¬�M

ù�Ë�»���/��ÖW8�ê56¹Ë�

VWK/9°Ö^_��ÙºÖ:;<9°Ú

��» 

G¶º�:;<Ö�C�E��¬¹Ë��

� 10 mL ÖRökùú¯��»�C�E�Ö

;´��10% (v/v) Ú�ONÕM�¤¥¥��E

ÖÝR�êÏ�����D�������Mñ

ò�ê ¡��»���/ 1/5 °,�j..

5gM¿í:ÖGPC ¡�ê PCBs²�³;´

;mM���»VÐ 4/5°,�j.. 20 gM¿

í:����;ªD�����««¯����

 ¡�� 2,3,7,8-PCDD/Fs / 17 JùKÚ

non-ortho PCBs/ 4JùKÖ;m��» 

 

C.'(ìí�fõ= 

1. HRGC/HRMSMNO PCBs3²�³^_

÷ 

^_[K¸;Ö mono-ortho PCBs ÚWO®

AA�AE�f PCBs3²�³Ö[KÚWOÅ

Æ 6)MCD¹º� HRGC/HRMS ^_÷Ö

ÇõM�ê PCBsE>./^_Öüé�» 

8/ìí�kMNJK PCBs,monoCBs:/

¤¥¦§¨��ÛÑ«¤>ºÖ?Ù��(;�^

_@(ÛG¶º�µé�»Ù/NÕ�AK�

DB-5MS ���MNO^_�!4;¹ºêÔO
7)»BCÚ�ê�GC���B«ºE/Dæ±(

,130²:ÛPE��µé��ÝMÍÎKLÛ

(;M����¿M5F¹º�µé�ÙÚÛ

õö¶º�»8Ù� GC ���B«ºE/Dæ

±(Ö 90²µ¶ 130²å� 10²çÿ�GH�

�Û¶ PCBs E>.ÖÑÐÒ�^_��G¶º

O¤¥¦§¨��Ö6Ø��» 

Ù/^_ìí/kIÖ© 3M0��»GCB

«ºE/Dæ±(Ö 90²å�� 100²Ú��

øùMÑ«¤>º/�Ô,-�¤¥¦§¨��

ÖGOÙÚÛ�ò�;m/ç/01ÖõJ�ê

9&/^_�Dæ±(Ö 100²M\_WOÙ

ÚÚ��»GCK±÷�9¶/·Ð�Ïé�» 

100²,1 ;5F:L,20² /min K±:L

220²,0 ;5F:L,3²/min K±:L280²

,0;5F:L,20²/minK±:L300²,4;

5F: 

CÃÑ��«���� PCBs /²�³;´Ö

üÕÚ�kMNJK/��/ç�¿MM9�

ÐùéêÔO»MNJNMþOêD¨��ä

/öÐPÊ/çÖ\_��øù�3²�³Ö

QR�ê±^WO�ÝM�1��Ï�Ð-S2

à/ÁÂÛTz�ÏO 7)»k,�kMNJK

/±^ÖUN/VçM;=�D¨��öÐP

Ê/çÖW/MNJKÚ¨�«ÑE¨WO,

`!õö¶ºO»�µ� HT8-PCB �����

non-ortho PCBs/ 4JùK,#77�#81�#126�

#169:Û�¿M5F¹ºûWß�4&6 MJK

/X«�öGMÞÔ/çYZÖ>Ðíê[O

ÖG�Ô�ú�¨�«ÑE¨Û\]�Ïé�» 

^à/kl\];m`���non-ortho 

PCBs �@ABCDEF/^_ÙÍM*åº

êÔO�Ý�3 PCBs Ú�ê/^_ÙÍµ¶_

`WOÙÚÛ�òO»#126Ö3 PCBs^_[K

Û_ßÙÚ� 5 MJK/X«�öG/çÖ0

1WOÙÚÛ�ò�ìíÚ�ê 1 à/��ÁÂ

�#126Ö_ß PCBs3²�³ÖQRWO¬ 

;m÷Öõa��,b 1:»9¶�Ù/^_

÷Ö$ÔênoÖüé�» 

 

2. ��D�������¤¥¦§¨�©ª«M

e=O PCBs²�³/��×�Ú ¡4í 
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X ®AA�AEMI0¹ºêÔONÕM���D

��������Z_°/c�dD�����

��D�����KOH D����/J&ef

D����GÖ¨��ê$ÔO»Ù/Õ�c�

d D � � � � � non-ortho PCBs û

2,3,7,8-tetraCDD G/ÍÎKLÖ6ØÎgß

hSWO�LÛÏÐ�Ùº¶/JùK/Sà

æ5/kCÚ0i¹ºêÔO 8)»å�SMNJ

PCBs !��D����MNO ¡àá/ïM

Jj/?ÙÐûWÔÙÚÛ=>¹ºêÔO 9)»

��D�������/k¥¦§°Ö3�

kÐ2°JWOÙÚ��ÍÎKL/hS2Jj

Öl[�òOÚõö¶ºO» 

X ^à�¥¦§/°Ö®AA�AECD/9°

M[�ki1/3 °Ú��PCBs E>./��×

�Öï7�»Ù/ìíÖb 2M0��»�C�

E�5%�¤¥¥��E*H�C�E�10%�¤¥

¥��E*H�C�E/k����� 4&10

MJK����ñò°/mn3°Û 100 mL

å�Màæ¹ºOÙÚÛ�µé�»k,�1&3

MJKM�Ôê� 10%�¤¥¥��E*H�

C�E�-!,Ô���àæ5ÛG¶º�»Ù

º¶/JùK/���àæ5�����Ö�

C�E�f 5 %�¤¥¥��E*H�C�EÚ

��øùM67ê. 10%o:��67&93%�

Ïé�» 

X µM�10%�¤¥¥��E*H�C�EÖ�

���Ú��vwx�¤ð+��KÖ��D�

������Mñò���¹Ë�ÚÙp��ó

£"/���ÛG¶º�»Ù/Úòk¥¦§

/Só�k¥¦§�MWåéê5F¹ºêe

Ð����/qþMrÕ)I¸;/���s

M;Ý¶º�µé�» 

X µM�G¶º����ÖçèÎ1��2°

/�C�E�¯Ñ�'¤MÚÔPÊ�tN®

¯uÀÖáûµMvò£=êN( µL �(M

�Oå�Î1��ÚÙp�¯Ñ�'¤/cwM

�ó/!Ô¸;Û�N£S��»èéêÙ/

��Ö HRGC/HRMS ^_M�WOM� ¡

Ûx(;�ÏÐ�y¶µ/QR ¡ÛTzÚ

õö¶º�» 

 

3 GPCMe=O PCBs²�³/��×� 

X ��D�������¤¥¦§¨�©ª«/�

��Ö\]M ¡WO,`Ú�ê GPC /P

$Öno��»åß PCBs E>./;ê�j

/ìíNÐ�PCBs/��Ä¯�ÁÂaüµ¶

22&24;�ÏOÙÚÛ�µé�»8Ù� 3.3Ù

NÐG¶º�vwx�¤ð+��K,�� 10 g

¿í:Ö��§E 100 µL ��¬¹Ë�Ù/Õ�

50 µLÖGPCMÁÂ��ÁÂaüµ¶ 22;å

�/���Özê�22&32;å�Ö PCBs^

_��Ú�ê 1.5 mL°Î1«A��M;ê�

�»;ê&�«A��Ö{±|è¶Mú¯�

êÎ1��D�E�¯zA¤�f��EÖÝR

�ê3° 50 µL Ú�� Õ�/ 1 µL Ö

HRGC/HRMS MÁÂ��»8/ìí�1 MN

Jµ¶ 10 MNJKM��Ð)IK/*+/

�Ô,-�¤¥¦§¨��ÛG¶º�» 

 

4 `a��Ö$Ô�3�jàá}PCBs ²

�³/àæ5Ú_°ä/~A�} 

X © 2/�j©¥«Mèéê`a��,�Ez

{:Ö;m��,n=3:»�Ez{��KÖ��

D�������� ¡��ï/¥¦§/S

ó��vwx�¤/øùÚØô�¥¦§�M

5F¹ºêÔ�,© 4:»HRGC/HRMS^_M

NÐG¶º�¤¥¦§¨��/kIÖ© 5&9 M

0��»¤¥¦§¨��/Í«¯�AE/G�û

kÑ«¤ÓÔM)IK/*+�;Ý¶º�µ

é�» 

PCBs c|E>KL/ 26 JùK/ÝRà

æ5Öb 3 M0W»1 MJK/#1 �f#3 /

àæ5Û 41&54%ÚûûSÔ�oÖ0��Û�

�Oê@ABCDEF;m//àæ5/Í0

Ú¹ºO 40&120%/äÛG¶º�»3 à/Ñ

ÐÒ��jMNOàæ5/¿[E>����

#15 Ú#104 � 20%Ö�öêÔ�Û�W/²�

³� 6&18%Ú~A��,-�Ïé�» 

b 4 M PCBs / 1&10 MNJK/_°ì
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íÖ0W»_°ä�c|E>KLM[þW

O 26²�³M�Ôê0��»#15�3�ü�

xn�Ú�é�»å��3 MJK/#37 M�Ô

ê���ü�êR���º�E¤�j,n=1:M

eÔê6ØÎ�Î(Mn�¹º�,2.6 pg/g:»

Ù/�ÝR��/^_ä,n=3:Ú�±°M�

Ôê�_°/ ×�ÖõJ��kiÇõäÚ

�êCD��»k_°ä/¿[E>��ÖÊ

OÚ�#37Ö_ò 1&18%/YZ�ÏÐ�,-�

Ïé�»å�����;ªD�����««¯

���NÐG¶º�§��Eê;/^_ìíM

eÔê!,-�ÝRàæ5ÛG¶º�»��

�D������� ¡Me=O PCDD/Fs �

f non-ortho PCBs/ 17�²�³/%�ÝR

àæ5� 59&83%�Ïé�» 

X ��¶� HT8-PCB ���Me=O PCBs3

²�³/¿[5F/çÖ=>�êÔO 6)»è

éêG¶º�¤¥¦§¨��Ö³´M¬mWº

l�26 �F9`/3ê/ PCBs M�Ôê!Ñ

«¤��AEÚ_°Û3�ÏO»å����

;ªD���� ¡µ¶G¶ºO@ABCDE

F^_��/;mìíÚù�ËOÙÚ��@

ABCDEFÚ PCBs /VWÎ(ÖØ/MT

UWOÙÚÛ3Úõö¶ºO»X  

|;m,`����/M�����/�

wÖ)$��Ô�Ý�������j��Ö

"O�Ô»èéêá9:/03�ÚÂÃ53

/ÿ�H��ÏO»^&��`aF��GÖ

$Ôêkl\];m`Úè+`,����;

¬MNO@ABCDEF�PCBs /kh�;m

`:Ú/ØG���,«�X«D»E:ÖR�W

O±ê�ÏO»å�àáº�E¤/SçMVW

OnoÖù�ËêüÕÙÚÚ�êÔO» 

 

D.ì� 

,�:®AA�AEMCD¹ºêÔO��D��

�����/)$÷ÖGH��@ABCDE

F2PCBs /kl;mM)$�òONÕM�,

��» 

,�:GPC MNéê`�fvwx�¤/���

M��WO)I¸;ÚÍÎ¸;/ PCBs Ö;

´¹Ë�HRGC/HRMS ^_MeÔê,-�¤

¥¦§¨��ÛGOÙÚÛ�ò�» 

,�:3�jàáMe=O PCBs/ 1&10MN

J³/ 26�²�³/ÝRàæ5Ú_°ä/

~A��mn,-�Ïé�» 

,�:|'(ìí�-.Z/@ABCDEF2

PCBs /\]kl;m`Ú�ê��]���

�`/þ$/3�Ö0iWO!/�ÏO» 

 

E.ÇõÅÆ 

�)Ë%¸ 16 '(!"#$%&'()*+'

(=>?b@@ABCDEFMNO-.PQ

RS/TUMVWO'(,3:-.Z@AB

CDEF;m/\]J2HI�o:MVW

O'(,3-2:-.Z@ABCDEF;mMe

=O�]����`/þ$MVWO'(B 

�)Ë%¸ 17 '(!"#$%&'()*+'

(=>?b@@ABCDEFMNO-.PQ

RS/TUMVWO'(,3:-.Z@AB

CDEF;m/\]J2HI�o:MVW

O'(,3-2:-.Z@ABCDEF;mMe

=O�]����`/þ$MVWO'(B 

�)Ë%¸ 18 '(!"#$%&'()*+'

(=>?b@@ABCDEFMNO-.PQ

RS/TUMVWO'(,3:-.Z@AB

CDEF;m/\]J2HI�o:MVW

O'(,3-2:-.Z@ABCDEF;mMe

=O�]����`/þ$MVWO'(B 

�)Ë!"#$Ub@-.Z/@ABCDEF/

^_,`Y_®AA�AEB�%¸ 20' 2�. 

�)Ë%¸ 19 '(!"#$%&'()*+'

(=>?b@@ABCDEFG/HIJ&K

LMNO-.PQRS/TUMVWO'(

,3:-.Z/@ABCDEFG/HIJ&

KLM[WO\]^_`/ab,2-3:-.

Z@ABCDEFeNf PCBs /\]kl

;m`/noB 

�)Ë������Ê���Z�X Ç�� ¡¢�

È£X ¤bCÃÑ��«���,HT8-PCB:MN



 7 

OPCB3 209²�³/��¥Ä¦ÂÃJ&, 

12, (2002) 855-865. 

§)Ë̈ F©ª�ÇX ª5�]«¥Ì�¬¿ü�

®¯°Ì�^Z±²b-.Z/HIJ&K

LGMVWO'(}¹�MJ³©´µ�F

,PCBs:3²�³�f¹�MJ�©�¼EF

,PCNs:/Ø/;m`4u/�Ý/X¶Î

no}¦¿·ÀÂÃ5Á�E�«'=, 26, 

(2002) 72-81. 

¸)Ë�:¹Ì�º»¼"�|»½¾b@ABC

DEF;mMe=O��D�������/

¿~n¦À 15 àÂÃJ&o�ÁÂÃz{

Ä, (2004) 280-281¦ 

Å)ËÆÇX È�ÉÊËÌÌ�RÍÎk�ÏÍÐ

Ñb3 PCB;m`/no¦ÒÓÀ5ÁÂÃ

�E�«'=, 24, (2006)165-166. 

 

F.'(9Ô 

1.�Åbb 

�� 

 

2.&Ább 

ÄX ÅÆ�0ÇÈÉ�ZÊËÌ�qX rsb-

.Z@ABCDEF2PCBs /kl\];m

`/no}tuc|E>¡.Z/x�K/

Ø_}¦À 45à3tx"J&ÕÖ¼×Á'

Á,2008.11: 

 

 



(���:ÜØ)
Ù�����§��� 2.0 g           
Ú 10% c�dD���� 1.0 g          
ÛD���� 0.3g          
Ü 22% ��D���� 2.0 g           
Ý 44% ��D���� 1.5 g           
ÞD���� 0.3 g           
ß 2% ��J����D���� 1.0 g           
àD���� 0.3 g           
á�����§��� 2.0 g
(���wÜØ)

á

Ù

 
!

" #! $%&'()*+,-./012034!

!

!

!

567

89

:;<=>?@ASEA

,-./012034BCDE

PCDD/Fs, 
Non-ortho PCBs

PCBs

12FGBCDE
@GPCA

HIJKL./012034BCDE

B/MNOPQRSTB

1st UVWN<?

2nd XBCCYZN/
UVWN<? 3rd E2[N<?

>?<=\O]EN/UVWN,
>?^_\150̀

abc9def

HRGC/HRMS
ef

HRGC/HRMS
ef

gThV.NijkPCBsdfIlf9

<?mnKo

pqr25 g 

1/5st9 4/5st9

uvwx

 
!

" y! z{|gThV.Nil}~�� d6��;K��CM!

!

!

 8 



 
!

" �! }~�� ��{ #�7�d ���~����� BCDE�34���\�~ 034hM�N�

�^_ #��`���\� #��`�!

!

!

!

� #! $%&���� }~��# #� �¡7�d ���~����� ef¢£¤�!

!

! " # $ %
&'()*+ ,'-. ,'-. ,'-. ,'-. ,'-.
')/ 012234!!1223 !!12234!$1$53 !$1$534"!1%23 "!1%234 "01#234
67/ "01#23 #"1223
89:;

!<=> !00?2#@# A! A" A#
!@2?2#BB
"22?25@%

"<=> """?222# A!2 A$ A@ A5 A!! A!# A!" A!%
""#?@@5% AB A0 A% A!$
"#$?2$2B

#<=> "%%?@B!# A!@ A#2 A!0 A!5 A"$ A"C A#"
"%5?@%0% A!BD A"# A#$ A"@ A"B
"B0?22!B A"% A#! A"0 A"! A"2

A## A"" A#B A#@ A#0
A#% A#5

$<=> "@!?@!@% A%$ A%2 A%# A%! A$% A$2 A%5 AB5 AB# A%0
"0@?@""$ A$B A%" AB@ A5# A$# AB! A5$ A52 A5B A02
#2#?@%@5 A$@ AB% A5% A$0 A$5 ABB A%% AB2 A%B A5@

AB" A$$ A%@ A$" AB$ A50 A0! A55
A5" A5! A$! AB0

%<=> #"%?002% A!2$ A@B A!2# A!22 A@$ A!2" A@# A@0 A@% A00 A@!
#"5?055B A!"! A@" A0$ A0@ A@2 A!2!
##5?@"25 A!!# A@@ A!!" A!!@ A0# A!!%

A0B A!!5 A@5 A!"% A!!B A05
A!20 A!!! A0% A!"2 A!!2 A0"
A!"$ A!2@ A!25 A!"# A!2B A!!0
A!!$ A!"" A!2% A!"5

B<=> #%@?0$!% A!%% A!%2 A!%" A!$% A!#B A!$0 A!%@ A!"0 A!B"
#B!?0#0% A!%$ A!%! A!#% A!$$ A!$5 A!$@ A!B5 A!%B A!%5
#5!?00!5 A!#@ A!$2 A!$# A!#$ A!$" A!#! A!B@

A!## A!B% A!$B A!#" A!B! A!%#
A!B0 A!$! A!#5 A!#2 A!B$ A!B#
A!#0 A!B2 A!%0 A!"@ A!BB

5<=> #@#?02"% A!00 A!0$ A!5@ A!5B A!0B A!50 A!0% A!5$ A!0!
#@%?5@@% A!5% A!0" A!05 A!0# A!55 A!5! A!5#
$2%?0$"0 A!5" A!@" A!02

A!@# A!@! A!52
A!@2 A!0@

0<=> $"@?5B2B A"2" A"2! A"2$ A!@$ A"2%
$"5?5B#B A!@5 A"22 A!@0
$$!?0220 A!@@ A!@B A"2#

A!@%
@<=> $B#?5"!5 A"20 A"25 A"2B

$B!?5"$B
$5%?5B!@

!2<=> $@5?B0"5 A"2@
$@@?B5@0
%2@?5""@

,'-.E1FGHIJKGL

!
¤
B/MNOPQRSTB�c¥¦�§I¨�ONgM3TNn©*+�!

 9 



!

� y! ,-./012034���� �ªid<?<=�«� }~�� ��{d<?¬

d®¯°!

2M %2M !22M 2M %2M !22M 2M %2M !22M
%2NO !22NO !%2NO %2NO !22NO !%2NO %2NO !22NO !%2NO

!#PM"MPQRA!S %$ ! 2 %% %5 2 2 %5 B5 2 2 B5
!#PM$MPQRA#S %@ ! 2 B2 %5 2 2 %5 5" 2 2 5"
!#PM"T"UMVWPQRA$S B" 2 2 B" BB 2 2 BB 55 2 2 55
!#PM$T$UMVWPQRA!%S 5" ! ! 5$ 52 2 2 52 0" 2 2 0"
!#PM"T"UTBMXYWPQRA!@S 5# ! ! 5% B@ ! 2 52 0! 2 2 0!
!#PM#T$T$UMXYWPQRA#5S 0# 2 ! 0$ 05 ! 2 00 @# 2 2 @#
!#PM"T"UTBTBUMXZXY[PQRA%$S 50 2 ! 5@ 5! ! 2 5" 0# 2 2 0#
!#PM#T#UT$T$UMXZXY[PQRA55S @# 2 2 @# @$ 2 2 @$ @% 2 2 @%
!#PM#T$T$UT%MXZXY[PQRA0!S @% 2 2 @% @% 2 2 @% !2! 2 2 !2!
!#PM"T"UT$TBTBUM\Z]X[PQRA!2$S @% 2 ! @B 5@ 2 2 5@ @! 2 2 @!
!#PM"T#T#UT$T$UM\Z]X[PQRA!2%S !2" ! ! !2$ @0 ! ! !22 !22 ! ! !2"
!#PM"T#T$T$UT%M\Z]X[PQRA!!$S @B 2 2 @B @$ 2 2 @$ @0 2 2 @0
!#PM"T#UT$T$UT%M\Z]X[PQRA!!0S @B 2 2 @B @$ 2 2 @$ @5 2 2 @5
!#PM"UT#T$T$UT%M\Z]X[PQRA!"#S @% 2 2 @% @$ 2 2 @$ @5 2 2 @5
!#PM"T"UT$T$UTBTBUM^Z_[PQRA!%%S 0% 2 2 0% 0" 2 2 0" @" 2 2 @"
!#PM"T#T#UT$T$UT%M^Z_[PQRA!%BS @$ " " @0 @B " " !22 !2# " " !25
!#PM"T#T#UT$T$UT%UM^Z_[PQRA!%5S @# ! 2 @$ @5 ! 2 @0 !2" 2 2 !2"
!#PM"T#UT$T$UT%T%UM^Z_[PQRA!B5S @$ 2 2 @$ @B 2 2 @B !2B 2 2 !2B
!#PM#T#UT$T$UT%T%UM^Z_[PQRA!B@S @# 2 2 @# @5 2 2 @5 !2! 2 2 !2!
!#PM"T"UT#T$UT%TBTBUM^Z\X[PQRA!00S !2% 2 2 !2% @% 2 2 @% @5 2 2 @5
!#PM"T#T#UT$T$UT%T%UM^Z\X[PQRA!0@S @@ 2 2 @@ !2! 2 2 !2! !22 2 2 !22
!#PM"T"UT#T#UT%T%UTBTBUM`aX[PQRA"2"S @@ 2 2 @@ @5 2 2 @5 @@ 2 2 @@
!#PM"T#T#UT$T$UT%T%UTBM`aX[PQRA"2%S !2! 2 2 !2! @@ 2 2 @@ @0 2 2 @0
!#PM"T"UT#T#UT$T$UT%T%UTBM]`][PQRA"2BS !22 2 2 !22 @@ 2 2 @@ !22 2 2 !22
!#PM"T"UT#T#UT$T%T%UTBTBUM]`][PQRA"20S !2B 2 2 !2B !2! 2 2 !2! @0 2 2 @0
!#PMVZa[PQRA"2@S @" 2 2 @" 0$ 2 2 0$ 00 2 2 00

DbcdK %efghhijKklbcdK !2efghhijKklbcdK

mnopqrFsL

=t>

u u u

 
 
 
!

!

!

!
!

" ±! ,-./012034�0NS²>?�n³´*<?µ¶+·d¸¹ºd»¼

d½¾�¿\�3NBqrj|ÀÁÂ\0NS² yÃÄ std>?qr�!

!
 
 
 

 10 


