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������;�
���%
�
�$. ��4���"A��%��/��.�&�!$- ������ ��*����&ก"�
�����ก+�� �"�@)ก�*	�!��
��/��
��ก
���%
��.��ก"�   �B2-�
��/�����
"���#��*.�.�	���� �"�@)ก�*	����#�ก����กก��ก��
��!
�-ก��

()*ก���ก�!�  �"������B2-�
;�%"2�
��C��*$���*�	1�	��	���"��(!��"#�����B2-��*�"��)ก  �B����"�
�����
��#�� �"�@)ก�*	���กก��$. 
���%
�-)��.����&
	"�#
��	���ก��������ก��&�ก��@)�!()*�ก����������
��� 
!"�#$�  	;�$- �ก���B2-�
��/��()*
��!ก% �#��&���$�
��#(&�) �
���#
�@)ก�*	�!��-�&#�����-��()*�*��
���&1��  50-60 �D	��@���
��B2-�
���%
�!ก% �#	����&���(
�#$- �-+�,�#���/"���กก��$. 
���%
�����#."����

�ก����	"�&�)ก 	;�$- �ก��%&�
��&

4�()*	;�� �!ก)#�*-&��#��*�	1���� -���#$�%&�
��&

4��"��%4�� �!ก��&

����/�%�!�
���
"22�
!�ก�3)�
  ���#��*�	1�	��� ��&
)#��
!"�#(!� 
ก��%
 �.1. 2548 ���
������*
#%�
��4��)�ก���)��)���
�����	����ก)��
	��!ก% �#��&��� (Persistent Organic Pollutants, POPs)  ���#
���-)�����
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(��#���� 3 ก)��
$-2�0  %4�  
��E��(
)#ก)��
����ก���%)����  
��ก)��
������  ()*
��ก)��
����ก���()*FG&
(�� [1] 
 

���ก��������
� 

 ����ก��� (dioxins) ����@)�!@)	�#�%
�	���ก������
����
��� !"�#$�@)�!���� (unintentional products) 
��กก�*�&�ก���@��-
 	���
�

�'��� ����
����*ก��$�ก)��
 %)�����!�!	 �*���
!�ก (chlorinated aromatic 
compounds) 	��
���ก����� (O) ()*%)���� (Cl) �����#%���*ก�� 1 ,�# 8 �*!�
 ����ก��� 
�.4������ก�!+
 %4� 
��)�%)�����!�!�������� ����-����ก��� (polychlorinated dibenzo-para-dioxins: PCDDs) 
��ก)��
����ก
���
�	"�#-
� 75 .��� 
����กก)��
	��
��%�#
� �# ()*%&�
�������%) ������ก��� ����ก&�� Dioxin like 
��ก)��
 
���%4� FG&(�� .4���!+
%4� ��)�%)�����!�!	�������FG&(�� (polychlorinated dibenzo furan: PCDFs) 
���'� 135 
.��� ����ก���/FG&(�� 
�	"�#-
� 210 .��� (75+135) ������'�ก"�!;�(-��#
�
��%)���� (Cl) ����*ก����'���
&#(-&���#������ (benzene ring) �"#(
�#$��'�	�� 1[2] ()*�;��&� isomer    �"#!���#	�� 1 
 

  
  �'�	�� 1 �%�#
� �#��#
��ก)��
����ก���()*FG&(�� 
                               !���#	�� 1 �;��&� isomer ��# PCDDs ()* PCDFs  
 

�;��&� 
%)�����*!�
 

�;��&� 
PCDDs isomer 

�;��&� 
PCDFs isomer 

1 
2 
3 
4 
5 
6 
7 
8 

�&
 

2 
10 
14 
22 
14 
10 
2 
1 

75 

4 
16 
28 
38 
28 
16 
4 
1 

135 
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%&�
���������#ก)��
 FG&(�� = 0.1 -
��%&�
&�� %&�
������� =  1$� 10 �	����#
������ก���	��
�%&�
����
���
'#	��
��  
����กก)��
	��
��� �
ก"�ก)��
����ก���%4� Dioxin - like PCBs 
��ก)��
���
�%&�
��������"#(
�#
$�!���#	�� 4 
  

��
��������
������ก��� 

 �%�#
� �#��#
������ก���/FG&(�� 	����*ก��� &�%)�����*!�
�ก�*�ก���&� &��"�R*	�#�%
�ก"�&#
(-&������� )*)���� ��$���
"� 	;�$- 
��ก)��
���
�%&�
%#	�
'#$�
��#(&�) �
()*
��#
�.�&�! )*)����;��� 
� ��  
�
��,,���	��()*
*

�� 	�#-�&#�����-�� (food chain) [3]  
�
��,�%)4���� ��()*(���ก�*���$�
��ก�1()*!ก)#
'���� ()*(-)�#��;� �� �
'����#ก��
�����	"�#	�#!�#()*	�#� �
 
�%&�
���������กก���"�ก��
);��"�%&�
���������# WHO �	���&������
��	����������*�"� 1 %��

�"!�	�#�%
�()*FG
�ก
� �"#(
�#$�!���#
	�� 2 [4] 
 
!���#	�� 2  %��

�"!�	�#�%
�()*FG
�ก
���#
������ก���/FG&(�� 
 

%��

�"!� PCDDs PCDFs 
���-)�
�-)& (°C) 89 -322 184-258 
�����4��(°C) 284-510 375-537 
Log Kow 4.3-8.2 5.4-8.0 
Half life (��ก�1) 2 &"� 6 3 
"���-� 1 6 3 
"���-� 
Half life (��;�) 2 ��4�� 6 6 �D 3 &"� 6 8 ��4��  
Half life (���) 2 ��4�� 6 6 �D 8 ��4�� 6 6 �D 
Half life (!*ก�����) 8 ��4�� 6 6�D 2 �D 6 6 �D 

 
ก���ก�������		ก
��  

 �"#	���� ก)��&() &$���4��#! �&��
��ก)��
����ก���/ FG&(���ก������$��'���#@)@)�!�)���� ��ก-)��
ก�*�&�ก��()*(���ก�*���
'�
��#(&�) �
 ���#���
�����  �"#��� 

1. ก�*�&�ก��@)�!�%
�/"�S� 	��
�%)���� ���
�� FD��) �����#%���*ก�� �.�� 2,4,5 6 T (herbicide) 
()* pentachlorophenol ����! �  

2. ก�*�&�ก���@��-
 ��ก�!��@����-/'
�
'# (incinerator) �.�� �!��@���*.�
.� �!��@���*!���.4�� 
�!��@���*
���"�!���-�4�ก�ก��!
�-ก��
 ก�*�&�ก��-)�
�)-* ���#��
������ก���/ FG&(��$�ก�ก
��#�, �)�� (Fly ash) ��ก�1	���)��)�����ก�)��# ()*��;�.*�!��@� ����! � �!��@�-)�
�)-* ���#
��)-*
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��*�/	!��#0 �&
��'�� &� �.�� ��!
�-ก��
�����%�)�)-* ��!
�-ก��
-)�
�)'
�����
  �)-*	�#(�#  
(
#ก���
 ���ก�) ����! � [5] 

3. ก�*�&�ก��	�#R��
.�!� -�4� ก��ก��
��#
�����	��
�%)���������#%���*ก���.�� chlorophenol 
hydrogen peroxide ��	��ก������ � ���-/'
�  �.�� ��##��ก�*��� @)�!��4��ก�*��� -�4�ก��	"�,
��#��* 
����! �   (-)�#ก;�����
��ก)��
 ����ก���/FG&(�� 	���)��)���
'�
��#(&�) �
���#��กก��1�ก����#��*�	1
���R���()����"#!���#	�� 3 

4. ก�*�&�ก���ก�� Photochemical reaction /��$! �����ก�1�ก!� 	;�$- ����ก����)��)���
'�
�����ก�1()*�%)4���� ������ �ก) [3] 

 
!���#	�� 3 ก��ก��
ก;�����
������ก���/FG&(��	���)���
'���ก�1 ��*�	1
-�"?��
��ก�  ���R���()��� ()*
����
"� [1, 2, 4] 

     
���
������ก��� / FG&(�� (g -TEQ/ year) ก��ก��
 


-�"? (�.1. 2538) ����
"� (�.1.2538) ���R���()���  
�!��@���*��#�����) 
�!��@���*.�
.� 
�!��@�-)�
�)-* 
�!��@���*
���"�!��� 
��##���)-* 
 
��##��@)�!
���%
� 
ก��$. �
 	���� �"�ก���"ก����4���
  
ก��$. ,���-�������.4����)�# 
ก������� 
 
ก��������	 
 
 
ก��$. ��;�
"��.4����)�# 

477 
1,100 
0.38 
5.7 

17.0 (�)'
�����
) 
541 (	�#(�#) 

- 
- 

72.8 
33.5 (����)) 

6.3 (�� 
��!*ก"�&) 
62.5 (	����'���1"�) 

29.1 (��!
�-ก��
) 
208 (�V��
 F�#)  

9.3 

0.1 
50 

168 
2 

5.69 
- 
- 
- 

14.2 
4.7 
2.7 

1.59 
- 
- 
- 

- 
382 
26 
- 

4.0 
- 

0.5 
25 

16.7 
7.0 
- 
- 
- 
- 
- 
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�����������	���		ก
���������	����ก�� [6] 

 ����� ���!�� 

 ����ก����
�	;�$- �ก����ก�����-�4�!������#�C����)"� (!���ก���*%���0�ก������()*	&�%&�
���(�#
��,�#(ก�.�&�!�� $��&)� 14 6 28 ."�&�
# ��ก��	���"�����)"ก��*��#���	���ก����ก
������ก��� %4� ��ก��	��
����ก&�� ;Wasting Syndrome= ���)"ก��*��ก��(������*�ก��ก��
'2�
����;�-�"ก!"&����#�&���+&��กก���� �"�

������ 2-3 &"� ��ก��ก���
�&�
�ก�ก����ก��=V���#!��
�	
"
 
���ก��@���ก!���#!"� �)4����ก
�$��&"�&*
!��#0 
���ก���"�S*=V���;�-�"ก!��
)'ก-
�ก()*
�)'ก�)+ก)# ��;�-�"ก��#!��
�	���������
���� ก��
� �#�
+�
�)4����#��ก�*�'ก)�!�;� ��ก��	���-+��� ."����%4� @�&-�"#�"ก�
� ����!��

�&
��;� %) ��
�&-"&. �# (Chloraone)  
����C��*����#���#����&�$�-� �  >?@ABCDEFGHDIJKLIMJFNOBIMPBEFBQRSTSJIOUNHLVTSHCกIEL IMPBESXกYHZ[IXKD 
\]Z?^V_ZกCBLก`XYHD ^@SZ>?aMกT?GHDbHXcdZBI`e [6] 
  
 ������"���# 

 ����ก���/ FG&(�� 	;�$- ��;�-�"ก!"&)�)# �ก��%&�
@���ก!�	��!"� ��)!"�!�� �ก����ก��@�&-�"#�"ก�
� 
 
                 !���#	�� 4  %��%&�
�������ก;�-����� NATO/CCMS(1988) ()* WHO (1997) [4] 
 

congeners TEF 
NATO/CCMS(1988) 

TEF 
WHO (1997) 

TEF 

Dibenzo-p-dioxins 

2,3,7,8-Tetra CDD 
1,2,3,7,8-Penta CDD 
1,2,3,4,7,8-Hexa CDD 
1,2,3,5,7,8-Hexa CDD 
1,2,3,7,8,9-Hexa CDD 
1,2,3,4,6,7,8-Hepta CDD 
Octa CDD 

 
1.0 
0.5 
0.1 
0.1 
0.1 

0.01 
0.001 

 
1.0 
1.0 
0.1 
0.1 
0.1 

0.01 
0.0001 

Non-ortho PCBs 

PCB 71 = 0.00001 
PCB 81 = 0.00001 
PCB 126 = 0.1 
PCB169 = 0.01 
 

 

 

 

Dibenzofurans 

2,3,7,8-Tetra CDF 
1,2,3,7,8-Perta CDF 
2,3,4,7,8-PentaCDF 
1,2,3,4,7,8-HexaCDF 
1,2,3,6,7,8-HexaCDF 

 
0.1 

0.05 
0.5 
0.1 
0.1 

 
0.1 

0.05 
0.5 
0.1 
0.1 

Mono-ortho PCBs 
PCB 105 = 0.0001 
PCB 114 = 0.0005 
PCB 118 = 0.0001 
PCB 123 = 0.0001 
PCB 156 = 0.0005 
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1,2,3,7,8,9-HexaCDF 
2,3,4,6,7,8-HexaCDF 
1,2,3,4,6,7,8-HeptaCDF 
1,2,3,4,7,8,9-Hepta CDF 
Octa CDF 

0.1 
0.1 

0.01 
0.01 

0.001 

0.1 
0.1 

0.01 
0.01 

0.0001 

PCB 157 = 0.0005 
PCB 167 = 0.00001 
PCB 189 = 0.0001 

 

��
����$   TEF = Toxicity Equivalent Factor 
 

 ��กก��	�
��
������ก���
"!&�	�)�# [6] ��&�� 
�� 2,3,7,8 -TCDD $����
��!�;�	;�$- �ก��@)
!��
"!&�	�)�#�"#��� ��;�-�"ก!"&)�)# @�&-�"#
�)"ก��*@���ก!� �.�� ������V
 
�@�&@���ก!� ��ก��@�&-�"#�"ก�
� 
����! � 

- �*��/'
�%� 
ก"��ก����# 
- ก��	;�#����#�*��!��#0@���ก!� �.�� �*���)4�� ก��	;�#����#!"� �*��
4��"�R� -�4� ก��$- 

ก;�������#!"&����@���ก!� ��&�ก��@)�!��+���
�@���ก!� 
- 	;�$- �ก��
*��+# 
��กก��1�ก��@)ก�*	�!��%���4��#��ก���"!��-!�$����! �.�� ก���*������#��##��@)�!
���%
� 

(Seveso ��*�	1��!�)� %.1.1976) 	;�$- %�#���� �"�@)ก�*	� %4� !�&���
*��+#	��!"� ��4��#��กก��
��)����(�)#@���ก!���#��+���
�$�!"�@�&-�"#�"ก�
�)"ก��*����
�&-"&�;�
���ก���*��/'
�%� 
ก"��ก����# 
���
�@)ก�*	�!��
��/��$��*�*��&
�@' �� �"�@)!����4��#,�# 20 �D ����! � 

 -      ก��
4��"�R��: 
������ก���
�@)ก����)����(�)#�*�"�3����
�$�ก�*(
�)4�����#������'�ก"�.���
��#
"!&�	�)�#()*���
����#
�� 	;�$- �ก��%&�
@���ก!���#�*��
4��"�R���#��1@' ()*��1�
�� )"ก��*
	"�&��$���1�
��%4�ก��@

!����#
"!&�	�)�#-�4��
�
�
��,!"�#	 �#�� ��%��ก;�-�� �;��&�)'ก!��%��ก
)�)# ก��	;�#����#�"#���@���ก!�-�4��
�	;�#�� &#��ก������
"!&� (@

�"�R�) @���ก!� ()*
���4����4����
�)'ก��
��?�!���!/����ก
�)'ก  $���1@' ��&������ก��� 	;�$- ��;�-�"ก��#�"�S*()*�&"�&*�4��0 	���ก���&ก"�ก��

4��"�R��)�)#�"�S*
��'����#@���ก!� ก��
� �#�.4���
���)�)# ()*ก��@)�!!��)� 
�%&�
�&!��
�� �� (ก� )�#
()*-�'.���!��#0 �*�"�!�;�
��	�� 1 �
�%�ก�"
/ก��)ก�"
��;�-�"ก!"&/&"� ()*�"�!����4��#ก"���� 13 
"���-� 	;�
$- ก��
� �#�
���)�)# 
 
ก
�ก���
���%&�#�
�
���ก���!#�'���(#)%�!	�� [7] 

 กSXกX[kSOGHDESXlaHHกm?BJDE]YBQRSZFAJSO@?nF aCDBFQ 
1. กSXกX[kSOkSกHSกSeE]YoAJYDBQRSoJ[a?BdaOกSXa]amCLoJ_@p]กq[J_SDkSกa?BE]YBQRS oTYZFMX?ZSrB_HO 
2. kSกกSXM[MBHO]YsBBQRSt?QDkSกกX[L@BกSX>J?TsBHVTESAกXXZdaOTXD :  
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IqYB   - BQRSIEFOkSกdXDDSBกX[aSu 
  - dXDDSB>J?TESXI^ZF 

- dXDDSBLSDMX[I\tBRSIHSdJA[กJCLZSsq_sAZY daO 
  sq_ESXJ_SDIMPB`@กtFNZF^JHXFB IMPBHD^cMX[กHLtFNERS^CvHO]Y 

                         IBUNHDkSกESXlaHHกm?BlZYJ[JSOBQRSkwDp]กa]amwZLBT[กHB 
               3.    กSXo`XYกX[kSOkSกECT@cBQRS IqYB  MJSZFdHกSEtFNk[XCLESXlaHHกm?B kSกBCQBZFกSX`L@YSsBMJS
k[ZFESXlaHHกm?BE]DEVa pwD  85  `?d^XCZ TYH กXCZ oTYp_SIxJFNOk[MX[ZSr 0.4  `?d^XCZ TYH กXCZ mwNDtRSsA_^BtFN
LX?d\^IBUQHMJSk[ZFESXlaHHกm?B  IG_SE]YXYSDกSOMX[ZSr 0.5 `?d^กXCZ TYH ก?dJกXCZ TYH @CB ZFZSTXySBGHD 
FDA X[LV@YSESXlaHHกm?B X[aCL 25 `?d^XCZ TYH กXCZ sBIBUQHMJSk[lZYZFHCBTXSO ^BLX?d\^IBUQHMJSIxJFNOoJ_@
k[LX?d\^laHHกm?B oTYJ[@CBMX[ZSr 2 `?d^กXCZ TYH ก?dJกXCZ TYH @CB MX[ZSr 300 ItYSGHD EPA tFNTCQD^YS
กRSABasBHSกSel@_ 

4.    กSXo`XYกX[kSOkSกกSXI>SlAZ_BQRSZCBIqUQHI`J?D 
       laHHกm?BEY@BABwNDk[ZSkSกกzSmIqUQHI`J?DdaOกSXI>SlAZ_ IqYB 
- Lead Gasoline ZF CI MX[ZSr 700 ppm IBUNHDkSกsBBQRSZCBMX[I\tBFQk[ZF 

Additives dichlorethane 
       Dichlorethane Cl: lead = 1.3 

  US.Lead gasoline ZF CI ^YS (0.1 g/gallon = 10-30 ppm) 
- Emission factor: 
 Unleaded gasoline                = 0.003 lZd^XกXCZ TYH ก?dJกXCZ  
 Lead gasoline (USA 10-30 ppm)               = 0.03 lZd^XกXCZ TYH ก?dJกXCZ 
5. ก��(���ก�*�����#����ก��� ��กก���@��-
 &"
��	��
�%)���� (CI) 
$�ก���@��-
 &"
��-�4�
')=���*
�
��!��#0 	��
��#%���*ก������%)������'�
�ก� ��!��#ก"� �"#�"��

�
4���;�
��@��-
 ก+�*
���ก�
�ก��
������ก���  ����$����
��	��(!ก!��#ก"� �"#(
�#$�!���#	�� 5 
6. ก��(���ก�*���
������ก�����กก���
 FW�$�%�"&��4�� 
���	"�&��$��
 �*
�%)���������#%���*ก�� ��กก����*
��ก����&�� 
�ก��(���ก�*�����#
�� 

����ก���	��
�%&�
�� 
� �!���4��	��
'#
����*
�� 0.2 ng/m2 !���4��	��	��
�� �� 50 -)"# ���(!�)*-)"#-��#ก"�$�
�"1
� 1 ก
. 

7. ก��(���ก�*�����#
������ก���$��

���� 
��กก��1�ก����# WHO 1989 ()*$������$��D 1994 ��&��
�
�� Dioxins $��
��#(
���#

��*.�ก�$���*�	1!��#0 �"#��� 
 - Thailand  4.9  pg/g fat 
 - USA   16.6  pg/g fat 
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 - Belgium  39.524  pg/g fat 
$� Netherlands �� 
�ก��	�)�#�)���#��+ก� &��
(
� (Mother~s milk) 200 %� ()*�
&"& (Cow~s milk) 

200 %� ��&�� ��+ก	���)���#����
(
��*�"�
�� Dioxins �� �
'����#ก��
'#ก&����+ก	���)���#����
&"&,�# 10 �	�� 
 

 

!���#	�� 5  ���
����#
������ก���	���*
���ก�
�ก������$�ก���@��-
 &"
�� [4] 
 

JRSaCLtFN @CEaV X_HOJ[GHD^JHXFBsB@CEaV Dioxins (µg/kg emission) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
 

PVC 
Hospital Waste 
Hazadous Waste 
Municipal Waste 
Wood Combustion 
Coal Combustion 
Leaded Gasoline 
Unleaded Gasoline 
Heavy Fuel 
Diesel Rhinebarge 

45 
7 

5.5 
0.4 
0.2 

0.02 
0.002 
0.001 
0.005 
Nd. 

0.4* 
20 
1 

10 
1* 
1* 

0.03 
0.003 
0.4* 
0.1* 

      kSก RIVM/TNO report 
      HUNB� kSก Thomas and Sprio report 

8. กSXo`XYกX[kSOGHDlaHHกm?BdaOHSASX la_oกY  IBUQH@C@  BZoJ[>J?T\Cr�ckSกBZ lกY AZ] MJS 
lGY  daOk[ZFlaHHกm?B tFNIG_SE]YXYSDกSOZBVuOcMX[ZSr 116.7-119.7 pg/day kSกIBUQHoJ[>J?T\Cr�ckSกBZmwND
ItFOLItYSMX?ZSrlaHHกm?B  IG_SE]YXYSDกSOZBVuOcMX[ZSrX_HOJ[ 97.5 k[ZSkSกHSASXtFNZBVuOcLX?d\^  
(TSXSDtFN6) 

 
TSXSDtFN 6 MX?ZSrESXlaHHกm?BtFNMX[qSqBGHDEAXCyHIZX?กSla_XCLsBoTYJ[@CB 

 
JRSaCLtFN oAJYDGHD Dioxins MX?ZSrtFNla_XCL (`?d^กXCZ/@CB) X_HOJ[GHDMX?ZSrX@Z 

1 
2 
3 

HSกSe 
BQRSaUNZ 

>CกoJ[>JlZ_ 

0.4 
0.004 

1.7 

1 
0.01 

4 
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4 
5 
6 
7 

lGY 
MJS 

>J?T\Cr�cBZ 
IBUQHd^ 

0.5 
6.7 
9.8 

21.8 

1 
17 
24 
53 

MX?ZSrtFNla_XCLX@Z 41 100 
 
 
TSXSDtFN 7 MX?ZSrB_HOtFNEVaZFtRSsA_Iก?aHSกSX>?aMกT?kSกกSXla_XCLESXlaHHกm?BtSDMSกERSAXCLZBVuOc  
(Minimal Risk Levels for exposure to dioxins: MRL) [9] 
 

qUNHESXI^ZF tSDtFNIG_SE]YXYSDกSO HSกSX MRL 
ESXlaHHกm?B MSก IxFOL`JCB 200 `?d^กXCZ/ก?dJกXCZ/@CB 

  MSBกJSD 20 `?d^กXCZ/ก?dJกXCZ/@CB 
  IXUQHXCD 1 `?d^กXCZ/ก?dJกXCZ/@CB 

 

 
ก
���%�%���
�
���ก��� [9] 

 ก��!�&�&��%��*-�
������ก����"��
�
��,� �#��#�� -)��&�R� ���#&�R�
�!�?���-)���"���*
��)����(�)#��!�
!"&ก)�#��*�/	!��#0  �.�� !"&����#��ก�1��ก�)��# !"&����#$������ก�1 !"&����#��;�	��# 
!"&����#.�&/�� !"&����#��-�� X)X  ��ก��ก�"��(!�)*��*�	1ก+�*
�
�!�?��ก��&��%��*-�� &�&�R�!��#0ก"� 
�.�� EPA1613  EPA8290  EPA23  TO-09 EN1948  ����! � ���#��
����� �"#��� 

1. &�R�
ก"�����	%��%!��#0 �.��   
-   Soxhlet extraction 
-   microwave extraction 
-  Solid phase extraction (SPE) 
-  Liquid-Liquid extraction (LLE) 
- Accelerated Solvent Extraction (ASE) 
- Pressurized Solvent Extraction (PSE) 

2. &�R�ก��ก;��"�
��#
ก��ก��ก��ก!"&����# (Clean up) �.�� 
- Gel Permeation Chromatography 
- Multi-layer Chromatography 
- Basic alumina Chromatography 
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- Acid alumina Chromatography 
- Activated carbon Chromatography 
- Sulfuric acid treatment 

3. ก��%&�%�
%��/��ก��&��%��*-� (Quality control and Quality assurance) �.�� 
- Control chart 
- Solvent Blank  
- Sample blank 
- 13C12Labelled standards 
- Column clean up spike 
- Recovery test 
- Standard Reference Material (SRM) 
- Certify Reference Material (CRM) 
- Laboratory round robin 

4. ก��&��%��*-�	�#���
�� (Quantitative analysis) 
- High Resolution Gas Chromatography - High Resolution Mass Spectrophotometer 
(HRGC/HRMS) 
- Isotope ratio dilution 

5. ก�����#��@) (report) 
- 1 picogram = 10-12  ก�"
 
- Toxicity Equivalent by weight of 2,3,7,8-TCDD (TEQ) 
- I-TEF (International - Toxicity Equivalent factors) 
-  TEQ   =  Total concentration * I-TEF (International - Toxicity Equivalent factors) 
 

ก
����ก
�ก
ก&�#�� � [7] 

&�R��"�ก��ก�ก��#�
������ก��� 	��
�@)ก�*	�!��
��#(&�) �
� ��()*����&�R�	�� USEPA (�*�;�%4�ก��
�@� (Incineration) �!��@�	���-
�*


� 3 (�� %4� 
1. Rotary Kiln ���-/'
� 850°C 6 1,600°C �*�*�&)�	��ก�ก��#�
����'�$��!��@�����&���	�
;�-�"�ก�ก

��#�
��	��������#�-)&-�4�กZ��()*����."�&�
#
;�-�"���#(�+# 
2. Fluidized Bed ���-/'
� 450°C - 980°C �*�*�&)�	��ก�ก��#�
��$��!��@� �.�� ����&ก"��!� �@�.��� 

Rotary kiln 
3. Liquid Injection ���-/'
� 650°C 6 1,600°C �*�*�&)� 0.1 - 2 &���	� �!��@�.������$. 
;�-�"�ก�ก

��#�
������ก���	��������#�-)& 
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�B����"�(
 &����*�	1�	�
��!��@���*��!
�-ก��
���#���ก�ก��#�
���"�!��� ��'�/��$! ก���'()
��#ก�
��##����!
�-ก��
 	����%
��!
�-ก��
��#�' ���)"ก��*��#�!��@�() & 
�
��,	;�)����#�
����ก
- �#�<��"!�ก������ก�����  ����#��ก+!�
 �"#�
�
�ก��!�&�
��
������ก�����ก�!��@��"#ก)��& 
 
����!��
"�
��
������ก������#�$%&'�&( 

            MX[IteltOIX?NZZFกSXกRSABasA_ITSI>SZ]J�HOIMPBoAJYDกRSIB?aZJ`?u tFNk[T_HD^@L^VZกSX
MJYHOHSกSeIEFOHHกE]YLXXOSกSe oJ[กRSABaZSTXySB^@L^VZกSXMJYHOt?QDHSกSeIEFO daOkCatRSIMPBMX[กSe 
4  xLCL MX[กHLa_@O 
                  �
�
��� 1 ���ก��ก����������������� ������ ��! �����!�" 	#� $.�. 2540 ��*�#� 
ก+���"����,��ก��� "� -#����.�ก������/���0 1#�23�2� 45��ก+���"�-�������ก#
�"##ก4�����
��-�ก�� 30 ����ก����-# 0ก
��ก�����  
 �
�
��� 2 ���ก��ก������#3����ก��� $.�.2545 ��*�#� ก+���"�����7����.*#��8�
#�ก������ -#�##ก.�ก������ �����9�ก0 ��*#���"3�����-82	! 	������:�#������.�ก#3����ก��� ก+���"�-�
�����7/#�����.*#��8�#�ก������;��"##ก4��! �<0��� (Dioxins/Furans I- TEQ) ��-�ก�� 0.5 ����
ก����-# 0ก
��ก�����  
 �
�
��� 3 ���ก��ก���������$��ก�N���2���! �����!�" 	#� $.�. 2548 ��*�#�ก+���"
����,����
�3�ก��� -#���P�#�ก������.�ก�������0 1#���"�2*P# $.�. 2546 �-�������ก#
�"##ก4��  
45���+���7� 8��0�/#���-������/	�/	�����
�����������:�$�R�-#��3R�� (Dioxins/Furans I - TEQ) ��-
�ก�� 0.5 ����ก����-# 0ก
��ก����� 
 �
�
��� 4 ���ก��ก���������$��ก�N���2���! �����!�" 	#� $.�. 2549 ��*�#� ก+���"
����,����
�3�ก��� 	#���P�#�ก������.�ก�������0�4���������82	/#�������:��2*P#�$ ����*#��:����T3"�
8�
ก��� ���-�������ก#
�"##ก4��  45���+���7� 8��0�/#���-������/	�/	�����
�����������:�$�R�-#
��3R�� (Dioxins/Furans I- TEQ) ��-�ก�� 0.5 ����ก����-# 0ก
��ก����� 
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TSXSDtFN 8 IMXFOLItFOLZSTXySB G_HกRSABaMX?ZSrESXIkUHMBsBกzSmIEFOtFNX[LSOHHกkSกMJYHDITSI>S [5] 
 

JRSaCLtFN qB?aGHDESX ^YSMX?ZSrESXIkUHMBsBHSกe 
MX[กSe 

กX[tX@DHVTESAกXXZ 
^YSZSTXySB 

กX[tX@D@?tOS 
eSETXcIt^dBdJOF
oJ[E?NDo@aJ_HZ** 

 
 
 
 
 

 
 
 
 
 Mg/Nm* ppm Mg/Nm* ppm 

1 
2 
3 
4 
5 
6 

�V�BJ[HHD (Particulate) 
lbdaXIkB^JHlXac (HCI) 
^SXcLHBZHBHกlmac(CO) 
mCJI�HXclaHHกlmac (SO2) 
HHกlmacGHDlBdTXIkB (Nox sBX]M NO2) 
ESXMX[กHLlaHHกm?B (Dioxins) 

35 
40 

115 
80 

150 
0.5 ng-

TEQ/N m3 

- 
45.12 

- 
75.0 

338.82 
- 

120 
- 
- 
- 
- 
- 

- 
25 
- 

30 
180 
30 

ng/Nm3 
 
AZSOIATV: * MX[กSeกX[tX@DHVTESAกXXZกRSABaMX?ZSrIkUHMBsBHSกSetFNX[LSOHHกkSกMJYHDITS
E?NDM�?ก]JAXUH@CEaVtFNlZYsq_oJ_@tFNIMPBHCBTXSOkSกHVTESAกXXZกRSABaIZUNH@CBtFN 2 TVJS^Z 2545 
     ** MX[กSeกX[tX@D@?tOSeSETXc It^dBdJOFoJ[E?NDo@aJ_HZ IXUNHDกRSABaZSTXySB^@L^VZ
กSXMJYHOHSกSeIEFOkSกITSI>SZ]J�HO กRSABaIZUNH 17 Z?pVBSOB 2540 

 

�
��ก
��%��$�
���ก���)!�*+%)��,������-!ก [3] 
�%�#ก��
��#(&�) �
(-�#
-��*.�.�!� (UNEP) ()*�#%�ก�����
"��)ก (WHO) �� 
�%&�
�-+�


��%) �#ก"�%4� ! �#ก��$- 
�ก)�ก	�#ก[-
���*-&��#��*�	1 ��4��%&�%�
ก���)��)���
��
)���	��!ก% �#
��&��� (Persistent Organic Pollutants: POPs) ��4��#! � 12 .��� �"#ก)��& �����&
ก"��"?��)��*�	1!��#0 �"�
$- 
�ก����*.�
%�*ก��
ก��������*-&��#�"?��) ��4���!���
ก)�ก	�#ก<-
��!��#��*�	1�"#%"�$. 
;�-�"�
ก���;�����ก��ก��
!��#0 ����� �	��
�� POPs 	"�# 12 .����&
	"�#1�ก��()*�������
�� POPs �4��
��ก�-�4���ก 12 .��� 	��ก;�-���& () &� &���*���ก����*.�
������
�+�

�'���() & ()*�� ��*ก�1$. ����
���
"22�����ก&�� ;Stockholm Convention on Persistent Organic Pollutants= ��*�	1�	��� )#��
$�

"!���"� �
4��
ก��%
 �.1. 2548 ���
��#-
����#���
"22�X %4� ��4��%� 
%��#
��/�����
"���#
�����()*

��#(&�) �
��ก
��
)���	��!ก% �#��&��� 
���%
� POPs ��4��#! � 12 .���%4� �")���� (aldrin) ; %)����
(chlordane); ����	� (DDT); ��)���� (dieldrin); ������� (endrin); �3�!*%)� (heptachlor); ��.���� 
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(hexachlorobenzene); �
��+ก�� (mirex); 	+�ก��FG� (toxaphene); ������ (polychlorinated Biphenyls: PCBs); ��
��ก��� (Polychlorinated dibenzo-p-dioxins: PCDDs) ()*FG&(�� (Polychlorinated dibenzofuraus: PCDFs) 

�� POPs �-)���������ก)��

����*ก�����	�������#,'ก����
)���� ��ก���(
#-�4�
���%
� -�4� ���.�&/�� 	;�
$- �ก��ก��!ก% �#$�
��#(&�) �
�����&)����()*
�
��,�%)4���� ������ �ก)
�ก 
�"�Rก���
;�%"2	��/�%�! �#�<��"!� -)"#��ก���
"22�POPs 
�@)�"#%"�$. () & 

1. $. 
�!�ก��	�#ก[-
��()*ก�����-��$�ก��- �
@)�!()*$. 
�� POPs 9 .���(�ก 
2. �*�;��� �/ 
�#��ก
�� POPs �� ก+�C��*!�
&"!,���*
#%�	�����2�!$- 	;���  �.�� 
�� ��ก�& ����1� 

��4���;�
�$. ����
��ก;��"��)&ก 
��ก;��"�(
)# ����! � 
3. ! �#�"�	;�(@��<��"!�ก��$�ก��)�-�4��)�กก���)���
�� POPs ��กก�*�&�ก��@)�!/��$� 2 �D

-)"#��ก���
"22� POPs �"#%"�$.  
4. 
�#�
��
ก��$. 
��	�(	� (�&�<��"!�	�#� ��
��#(&�) �
 ()*�	%��%	����	��
�� 
5. ��*ก"�&��%)"#
��% �	��
�
�� POPs ! �#�� �"�ก���'()�
�$- 
�#@)!��
��/��
�����!��
��#(&�) �


�&
	"�#! �#�'()�"�ก����#�
��	���ก����ก
��POPs $�	;���#����&ก"� 
6. ก;�-��(@�()*�<��"!�!�
(@���4��������!�
���
"22�POPs ()*
�#���#��$- 	����*.�
/�%� 
7. $- @' ���-��()*@' ก;�-��������
�%&�
�� �$���4��# POPs 
8. $- %&�
�' �ก���&ก"� POPs (ก�
�R���.� 
9. 
�"�
���$- 
�ก��&��"���4��#@)ก�*	�!��#0 ��ก
�� POPs 	"�#$��*�"�.�!�()*�*-&��#��*�	1 
10. !"�#1'�����*
��#���*�"�.�!���4��	;�-� �	��$�ก��()ก��)����� �
')()*-� �	���4��0 

 

;�-�"�������*�	1�"���� ก;�-��%��
�!�?����#
������ก���$�
��#(&�) �
	��(!ก!��#

ก"�  ���#������'�ก"�
/��(&�) �
()*.�&�!�&�
������'���#(!�)*��*�	1 �"#!���#	�� 8 ()*9 
   
      !���#	�� 9 %��
�!�?����#
������ก�����ก!"&ก)�#
��#(&�) �
	��ก;�-�������*�	1(%���� [11] 

 
!"&ก)�#
��#(&�) �
 -
���-!� %��
�!�?�� 

��ก�1 
��;��4�
 

��;�@�&��� 
��� 

�����ก�1 (24 ."�&�
#) 
���
��
�ก	��
��	�����2�!$- !�&�����  

ก;�)"#�;�����ก��������� 
- �4��	��	����'���1"� 
- �4��	��ก���ก�!� 

5 ���%ก�"
 TEQ !��%�&��%�
!� 
15 ���%ก�"
 TEQ !��)�!� 

- 
1000 ���%ก�"
 TEQ !��ก�"
 

10 ���%ก�"
 TEQ !��ก�"
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TSXSDtFN 10 IMXFOLItFOL^YSZSTXySB PCDDs/PCDFs kSกITSI>SHVrA\]Z?E]DGHDMX[IteTYSD� [4 ] 
            

MX[Ite ^YSZSTXySB 
 

MX[I\tITSI>S 

HHEITXFO 
o^BSaS 
EA\S`OVdXM 
IBHXcInHXcoJBac 
lT_A@CB 
vFNMV�B (ZSTXySBIกYS) 
vFNMV�B (ZSTXySBsAZY) 
EAXCyHIZX?กS (ZSTXySBIกYS) 
EAXCyHIZX?กS (ZSTXySBsAZY) 
MX[teltO (2540) 
 
MX[teltO (2545) 

0.1ng. I-TEQ/Nm3 
0.1 ng. I-TEQ/Nm3 
0.1ng. I-TEQ/Nm3 
1.0 ng. I-TEQ/Nm3 
0.5 ng. I-TEQ/Nm3 
0.5 ng. I-TEQ/Nm3 
0.1ng. I-TEQ/Nm3 
30 ng-Total/Nm3 
13 ng-Total/Nm3 
30 ng-Total/Nm3 

 
0.5 ng. I-TEQ/Nm3 

 

ITSI>StVกGBSa 
ITSI>StVกGBSa 
ITSI>StVกGBSa 
ITSI>StVกGBSa 
ITSI>StVกGBSa 
ITSI>StVกGBSa 

ITSI>SGBSasAvY 
ITSI>SGBSasAvY 
ITSI>SGBSasAvY 

ITSI>SZ]J�HOqVZqBGBSaTCQDoTY 
1 TCB/@CBGwQBlM 

ITSI>SE?NDM�?ก]JAXUHITSI>StFNlZYsq_oJ_@ 
 

   
AZSOIATV   30 ng-Total/Nm3

 ItYSกCLMX[ZSr 0.5 ng. I-TEQ/Nm3 
                 13 ng-Total/Nm3 ItYSกCLMX[ZSr 0.2 ng. I-TEQ/Nm3 
 


��# 

 ESXlaHHกm?BIMPBESX`?utFNIก?aGwQBdaOlZYTCQDsk     r Gr[BFQBCL@YSESXlaHHกm?BIMPBESXtFNZF^@SZIMPB
`?uE]DtFNEVatFNMJaMJYHOE]YE?NDo@aJ_HZdaOlZYla_TCQDsk  ZBVuOcESZSXla_XCLESXlaHHกm?BkSกkSกก?kกXXZTYSD�
oJ[E?NDo@aJ_HZTYSD�XHLTC@IXS  daOZFoAJYDกRSIB?atCQD\S^HVTESAกXXZ IกuTXกXXZ AXUHoZ_oTYกSXkXSkXmwND
IMPBE?NDsกJ_TC@IXSZSก  \S^XCyIAKB^@SZERS^CvGHDM�vAStFNHSkEYD>JกX[tLTYHEVG\S`TYHMX[qSqB  daOZF
BdOLSOoJ[ก�AZSOI`UNH^@L^VZ  oก_lGoJ[`OSOSZMXCLJaกSXMJaMJYHOGHDESXกJVYZlaHHกm?BkSก
oAJYDกRSIB?a  mwNDk[T_HDZFกSXMXCLIMJFNOBIt^dBdJOFsA_IAZS[EZTYHlMsBHBS^T  oJ[T_HDZFกSXT?aTSZ
TX@kEHLI`UNH^@L^VZกSXMJaMJYHOESXlaHHกm?BHOYSDTYHIBUNHD  ERSAXCLMX[ItetFNIkX?voJ_@BCQB  กSXLCD^CLsq_
ก�AZSOoJ[^@SZXCL>?aqHLTYHECD^ZBCL@YSIMPB`UQBySBtFNERS^CvtFNtRSsA_MX[EL^@SZERSIXKksBกSXMXCLJaESX
ZJ`?ulZYsqYoTYIx`S[ESXlaHHกm?BItYSBCQB  oTYESX`?uกJVYZHUNB�กKESZSXpLX?ASXkCaกSXsA_MJHa\COTYH
MX[qSqBoJ[E?NDo@aJ_HZla_  BHกkSกBCQBกSXsA_^@SZX]_oกYMX[qSqBI`UNH^@SZIG_SskoJ[กSXM�?LCT?TBHOYSD
p]กT_HDI`UNHZ?sA_IMPB>]_EX_SDZJ`?uกKIMPBqYHDtSDABwNDtFNZFEY@BqY@OM�vASZJ`?uJaJDa_@O  
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  �'�	�� 1 �%�#
� �#��#
��ก)��
����ก���()*FG&(�� 
 
 
                               !���#	�� 1 �;��&� isomer ��# PCDDs ()* PCDFs  
 

�;��&� 
%)�����*!�
 

�;��&� 
PCDDs isomer 

�;��&� 
PCDFs isomer 

1 
2 
3 
4 
5 
6 
7 
8 

�&
 

2 
10 
14 
22 
14 
10 
2 
1 

75 

4 
16 
28 
38 
28 
16 
4 
1 

135 
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     !���#	�� 2  %��

�"!�	�#�%
�()*FG
�ก
���#
������ก���/FG&(�� 
 

%��

�"!� PCDDs PCDFs 
���-)�
�-)& (°C) 89 -322 184-258 
�����4��(°C) 284-510 375-537 
Log Kow 4.3-8.2 5.4-8.0 
Half life (��ก�1) 2 &"� 6 3 
"���-� 1 6 3 
"���-� 
Half life (��;�) 2 ��4�� 6 6 �D 3 &"� 6 8 ��4��  
Half life (���) 2 ��4�� 6 6 �D 8 ��4�� 6 6 �D 
Half life (!*ก�����) 8 ��4�� 6 6�D 2 �D 6 6 �D 

 
!���#	�� 3 ก��ก��
ก;�����
������ก���/FG&(��	���)���
'���ก�1 ��*�	1
-�"?��
��ก�  ���R���()��� ()*
����
"� [1, 2, 4] 

     
���
������ก��� / FG&(�� (g -TEQ/ year) ก��ก��
 


-�"? (�.1. 2538) ����
"� (�.1.2538) ���R���()���  
�!��@���*��#�����) 
�!��@���*.�
.� 
�!��@�-)�
�)-* 
�!��@���*
���"�!��� 
��##���)-* 
 
��##��@)�!
���%
� 
ก��$. �
 	���� �"�ก���"ก����4���
  
ก��$. ,���-�������.4����)�# 
ก������� 
 
ก��������	 
 
 

477 
1,100 
0.38 
5.7 

17.0 (�)'
�����
) 
541 (	�#(�#) 

- 
- 

72.8 
33.5 (����)) 

6.3 (�� 
��!*ก"�&) 
62.5 (	����'���1"�) 

29.1 (��!
�-ก��
) 
208 (�V��
 F�#)  

0.1 
50 

168 
2 

5.69 
- 
- 
- 

14.2 
4.7 
2.7 

1.59 
- 
- 

- 
382 
26 
- 

4.0 
- 

0.5 
25 

16.7 
7.0 
- 
- 
- 
- 
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ก��$. ��;�
"��.4����)�# 9.3 - - 

 
 
 
!���#	�� 4  %��%&�
�������ก;�-����� NATO/CCMS(1988) ()* WHO (1997) [4] 
 

congeners TEF 
NATO/CCMS(1988) 

TEF 
WHO (1997) 

TEF 

Dibenzo-p-dioxins 

2,3,7,8-Tetra CDD 
1,2,3,7,8-Penta CDD 
1,2,3,4,7,8-Hexa CDD 
1,2,3,5,7,8-Hexa CDD 
1,2,3,7,8,9-Hexa CDD 
1,2,3,4,6,7,8-Hepta CDD 
Octa CDD 

 
1.0 
0.5 
0.1 
0.1 
0.1 

0.01 
0.001 

 
1.0 
1.0 
0.1 
0.1 
0.1 

0.01 
0.0001 

Non-ortho PCBs 

PCB 71 = 0.00001 
PCB 81 = 0.00001 
PCB 126 = 0.1 
PCB169 = 0.01 
 

 

 

 

Dibenzofurans 

2,3,7,8-Tetra CDF 
1,2,3,7,8-Perta CDF 
2,3,4,7,8-PentaCDF 
1,2,3,4,7,8-HexaCDF 
1,2,3,6,7,8-HexaCDF 
1,2,3,7,8,9-HexaCDF 
2,3,4,6,7,8-HexaCDF 
1,2,3,4,6,7,8-HeptaCDF 
1,2,3,4,7,8,9-Hepta CDF 
Octa CDF 

 
0.1 

0.05 
0.5 
0.1 
0.1 
0.1 
0.1 

0.01 
0.01 

0.001 

 
0.1 

0.05 
0.5 
0.1 
0.1 
0.1 
0.1 

0.01 
0.01 

0.0001 

Mono-ortho PCBs 
PCB 105 = 0.0001 
PCB 114 = 0.0005 
PCB 118 = 0.0001 
PCB 123 = 0.0001 
PCB 156 = 0.0005 
PCB 157 = 0.0005 
PCB 167 = 0.00001 
PCB 189 = 0.0001 

 

               ��
����$   TEF = Toxicity Equivalent Factor 
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!���#	�� 5  ���
����#
������ก���	���*
���ก�
�ก������$�ก���@��-
 &"
�� [4] 
 

JRSaCLtFN @CEaV X_HOJ[GHD^JHXFBsB@CEaV Dioxins (µg/kg emission) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
 

PVC 
Hospital Waste 
Hazadous Waste 
Municipal Waste 
Wood Combustion 
Coal Combustion 
Leaded Gasoline 
Unleaded Gasoline 
Heavy Fuel 
Diesel Rhinebarge 

45 
7 

5.5 
0.4 
0.2 

0.02 
0.002 
0.001 
0.005 
Nd. 

0.4* 
20 
1 

10 
1* 
1* 

0.03 
0.003 
0.4* 
0.1* 

 

 
 
TSXSDtFN 6 MX?ZSrESXlaHHกm?BtFNMX[qSqBGHDEAXCyHIZX?กSla_XCLsBoTYJ[@CB 

 
JRSaCLtFN oAJYDGHD Dioxins MX?ZSrtFNla_XCL (`?d^กXCZ/@CB) X_HOJ[GHDMX?ZSrX@Z 

1 
2 
3 
4 
5 
6 

HSกSe 
BQRSaUNZ 

>CกoJ[>JlZ_ 
lGY 

MJS 
>J?T\Cr�cBZ 

0.4 
0.004 

1.7 
0.5 
6.7 
9.8 

1 
0.01 

4 
1 

17 
24 



 20 

7 IBUQHd^ 21.8 53 

MX?ZSrtFNla_XCLX@Z 41 100 
 
 
 
 
TSXSDtFN 7 MX?ZSrB_HOtFNEVaZFtRSsA_Iก?aHSกSX>?aMกT?kSกกSXla_XCLESXlaHHกm?BtSDMSกERSAXCLZBVuOc  
(Minimal Risk Levels for exposure to dioxins: MRL) [9] 
 

qUNHESXI^ZF tSDtFNIG_SE]YXYSDกSO HSกSX MRL 
ESXlaHHกm?B MSก IxFOL`JCB 200 `?d^กXCZ/ก?dJกXCZ/@CB 

  MSBกJSD 20 `?d^กXCZ/ก?dJกXCZ/@CB 
  IXUQHXCD 1 `?d^กXCZ/ก?dJกXCZ/@CB 

 
 
 
TSXSDtFN 8 IMXFOLItFOLZSTXySB G_HกRSABaMX?ZSrESXIkUHMBsBกzSmIEFOtFNX[LSOHHกkSกMJYHDITSI>S [5] 
 

JRSaCLtFN qB?aGHDESX ^YSMX?ZSrESXIkUHMBsBHSกe 
MX[กSe 

กX[tX@DHVTESAกXXZ 
^YSZSTXySB 

กX[tX@D@?tOS 
eSETXcIt^dBdJOF
oJ[E?NDo@aJ_HZ** 

 
 
 
 
 

 
 
 
 
 Mg/Nm* ppm Mg/Nm* ppm 

1 
2 
3 
4 
5 
6 

�V�BJ[HHD (Particulate) 
lbdaXIkB^JHlXac (HCI) 
^SXcLHBZHBHกlmac(CO) 
mCJI�HXclaHHกlmac (SO2) 
HHกlmacGHDlBdTXIkB (Nox sBX]M NO2) 
ESXMX[กHLlaHHกm?B (Dioxins) 

35 
40 

115 
80 

150 
0.5 ng-

TEQ/N m3 

- 
45.12 

- 
75.0 

338.82 
- 

120 
- 
- 
- 
- 
- 

- 
25 
- 

30 
180 
30 

ng/Nm3 
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      !���#	�� 9 %��
�!�?����#
������ก�����ก!"&ก)�#
��#(&�) �
	��ก;�-�������*�	1(%���� [11] 

 
!"&ก)�#
��#(&�) �
 -
���-!� %��
�!�?�� 

��ก�1 
��;��4�
 

��;�@�&��� 
��� 

�����ก�1 (24 ."�&�
#) 
���
��
�ก	��
��	�����2�!$- !�&�����  

ก;�)"#�;�����ก��������� 
- �4��	��	����'���1"� 
- �4��	��ก���ก�!� 

5 ���%ก�"
 TEQ !��%�&��%�
!� 
15 ���%ก�"
 TEQ !��)�!� 

- 
1000 ���%ก�"
 TEQ !��ก�"
 

10 ���%ก�"
 TEQ !��ก�"
 
 
 
TSXSDtFN 10 IMXFOLItFOL^YSZSTXySB PCDDs/PCDFs kSกITSI>SHVrA\]Z?E]DGHDMX[IteTYSD� [4 ] 
            

MX[Ite ^YSZSTXySB 
 

MX[I\tITSI>S 

HHEITXFO 
o^BSaS 
EA\S`OVdXM 
IBHXcInHXcoJBac 
lT_A@CB 
vFNMV�B (ZSTXySBIกYS) 
vFNMV�B (ZSTXySBsAZY) 
EAXCyHIZX?กS (ZSTXySBIกYS) 
EAXCyHIZX?กS (ZSTXySBsAZY) 
MX[teltO (2540) 

0.1ng. I-TEQ/Nm3 
0.1 ng. I-TEQ/Nm3 
0.1ng. I-TEQ/Nm3 
1.0 ng. I-TEQ/Nm3 
0.5 ng. I-TEQ/Nm3 
0.5 ng. I-TEQ/Nm3 
0.1ng. I-TEQ/Nm3 
30 ng-Total/Nm3 
13 ng-Total/Nm3 
30 ng-Total/Nm3 

ITSI>StVกGBSa 
ITSI>StVกGBSa 
ITSI>StVกGBSa 
ITSI>StVกGBSa 
ITSI>StVกGBSa 
ITSI>StVกGBSa 

ITSI>SGBSasAvY 
ITSI>SGBSasAvY 
ITSI>SGBSasAvY 

ITSI>SZ]J�HOqVZqBGBSaTCQDoTY 
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MX[teltO (2545) 

 
0.5 ng. I-TEQ/Nm3 

 

1 TCB/@CBGwQBlM 
ITSI>SE?NDM�?ก]JAXUHITSI>StFNlZYsq_oJ_@ 

 
   
AZSOIATV   30 ng-Total/Nm3

 ItYSกCLMX[ZSr 0.5 ng. I-TEQ/Nm3 
                 13 ng-Total/Nm3 ItYSกCLMX[ZSr 0.2 ng. I-TEQ/Nm3 
 


