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҅ɻ ᵲ ‟ 

1.1 ᴑꜙ  

ЕҲ ᵲῪ  

ᴑꜙҐ ᵣЕҲ  

ᵣЕ Ҳ  

ᴑꜙӫ Е [2013]02-038-003 

↔ Е ‼ ғ ‼ ┼  

ᵲ Е ֥ ‼ ┼ 

Е12120113021500 

Е2013 -2014  

‼┼ḷ ↔ ᴌ Еʃ ⸗῎ ῗԓ 2019

‼┼ḷ ᵲ ↔ ʄЇ Е ⸗ ʍ2019ʎ

49  

‼ ↔ Е201913023 

1.2 Ӏ  

1.2.1  

┼ Ї Ὺ ῗⅎ ɻ Ὺ
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ῗ ‼ ‼ ɼ ɻ ῗ

ҏЇ ᵲҲ └ ῗ Ї┼

ԋ ᵲ ɼװ Ḧ U.S. EPA 8081AɻU.S. EPA 8270 ‼

ⅎ ҿӀ ᶳ ‟Ї - -

ⅎ ᵩ Ҳ 17 ӊ  

7 ɼ 

1.2.2  

Ҳ Ґ ʃҲ ᵲ ᴑꜙӫЇ

Е [2013]02-038-003ʄЇҲ ԓ 2013 3 1-2

֪ ԋ ʃ┼   ‼ ʄ ӫ

ᵲЇ ₴ԋΊᵩḷ Е ñ ┼ ʃ   

ⅎ  ʄ ʃ   

ⅎ  ʄҩ ҿ҅ Ї ʃ┼ Ѓ

Є   ⅎ  ʄɼ 

1.2.3  

ⅎ ԋ Ὺ ῗ ‼ ӊ

װ ҟ ᵲ ҏЇ ᴮ

Ї ԋ √ ɼ 

1.2.4 ᵲ  

ᵲ Ї

ᵲҟ ӫ ⅎ Їⅎ 5ү Ї

ү ⅎ 4 Ї ⅎ ɼ 
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1.2.5 2014 6 ԋ Ї ⅎ

ҟҘ ɼ 

1.2.6 2014 11 Ҙ Ї ԋ Ї ‼

ḷ Ї √ ɼ 

1.2.7 ɼ2015 12 15 Ї Ҳ ԋ

ᴰЇ Ҙ Ї҅ ЇҘ ⅎ

₴ԋḷ ɼ ᴰ ῗ ‼ ҅ ԋḷ

ɼ 

1.2.8 ‼ Ҳ ɼ2016 11 24

ЇῊ ‼ ᴰ ԋ ‼ ᴰɼD ҏҘ

‼ ԋ Ї ₴ԋ ῗ ɼ ᴰ ῗ

‼ ԋ ɼ 

1.2.9 ‼∆ῇ ‼┼ḷ ↔ ᴌ Еʃ ⸗῎ ῗ

ԓ 2019 ‼┼ḷ ᵲ ↔ ʄЇ Е

⸗ ʍ2019ʎ49 Ж ‼ ↔ 201913023ɼ 

1.2.10 Ὴ ғ ↔ ‼ ᴰּש

ғ ᴰЃSAC/TC/SCЄ ᵲ ↔Ї2021 1

26 ‼ ᴰ Ѓ Єɼ Ҙ Ї ҅ ‼

Ї ‼ ɼ 

1.3 ᵲ ᵣ 

֥ ɻ ɻҲ  
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 ҟ ‼ғ ɻ ҟ Ḧ ɻ

Ҳ ɻҲ ɻ ֪ ⅎ

Ҳ ɻ ֪ Ḧ Їΐ 9 ᵣ ᵲ

ᵲɼ 

1.4 ‼ Ӏ ָ 

ᵵ - ᵩ ɻ ‼ ɻ ┼

װ  ɼ ɼ 

- ғ ɻ ᵲɼ 

- ɼ 

- ᵲɼ 

 

ԑɻ ‼ ┼ ∑ Ӏ Ὺ  

2.1 ┼ ∑ 

Ѓ1Є ╦ Ὺ ‼ ᵲ

װ Ί ┼ ‼ ᴌЇ Ї

╦ ɻ ‼

ɼ 

Ѓ2Є ‼ ₴ ῗ ᵲ

Ж ‼ Ї Ж Ί

Ї ԓ ᶕ ɼ 

Ѓ3Є ‼   ҏ ӓʃ ‼   ʄЃGB/T20001.4-2015ЄЇ
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‼ ₴ ᴍ ⅎ

ЃDD2005-03Є ῗ ɼ 

2.2  

Ҋ └ ⅞

ῤ

∆

Ғ

ῤ ̆

̆ ᵬ

Ώ ‰ └

̆ └

̆ ֜ └

‰
 

1   

 

2.3  

  ҅ Ї Ї Ҳ

Ї ɻ ᵩ ɼӀ ⅎҿװ ҿ

װ ԑ ҿ ҩ ɼ╦ ᶕ ɻ ╛

DDT ῏῏῏Їװ ╛Ҏ ɻҎ Ї ╛֒
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ɻ ɻ ҵ Ж ᵲҿ ╛ Ҿɻ҈ ɻ

╛ ɼ   ᵤЇ Їᶕ Ж

Ї Ҳ ᵤԓ 1 ɛg/mLЖ ЇҒ ᵩῪ

Ї ᵩῪ Ж ᵲ ֥ ЇӤἥְᵩ҅

Ї DDT DDDЇ DDEЖ

֙   Ї DDT ԓ Ї ⅎ ҅ ɼῚ

ָ Ӏ ╓ Ҳ Ї Ҳ ҿ Ғ Їφ

⁯ Ї Ӥ ֥ ɻ ɼ Ї

  ꜠ ɼ   Ї ᵩῪ

ԓ Ї װ ꜠ɻ ᵩῪ ɼ Ї

ᵲ Ї Ҳ   ᴰ ҅ └

ɼ ῇָᵩ   ɻ ɻ Ҳ

Ї ⌡ ԓ   Ї װ ᵩῪ Ҳ ҿ

₴ɼҲ ԓ῏ ש DDTɻ῏῏῏ ԓ ɻ ɻ

ᵲ ҏɼ2001 ʃ ῎ ʄ 12 ӊ

Ҳ 9 ԓ   Ї ῏ ɻ ɻ῏῏῏ɻ

╛ɻ Ҿɻ ╛ɻ ╛ɻ҈ ɻ ɻ ɼ 

Ӥ ҅ ӊ ЇῚ ⅎ ᵩ

209 Ї PCBsɼPCBs ָ Ї

ᵲҿ῝ POPsЇῚΊ ɻ ɻ ɻ

Ї Ї Ғ ɼ

ᵤ PCBs ┼ Ї
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Ⱶ ɼ2004 6 11 Ї ↔ Ὺ ᴰ Ї

ᶕ ӊ PCBsɼPCBs Ӏ ⅎ Ї

‼ ⅎҿҎ Е ҅ ‼ ₉ ҏ PCBs

ᵩ ‼Ї PCBs Ї Ҳ ɻ Ҳ

Ї Ί ӎɼᴥ Ίᵩ Ҳד

҅֙ Ї ӵ ‼ ɻ ɻ

Їװ ҅ ᴌ Ί ָ ᴌ ɼ1994

װ Ї PCBs ᵩ ‼₴ Ї ᵩ PCBsⅎ

ԋ ɼῚҲװⅎ 7

Ї 7 ԋҎ ҈ Ї

₴ ‟ɼ ԑ ‼ Aroclor ‼ Ї

GC-ECD GC-MSⅎ ɼ 7 Aroclor ∆ ҟPCBs ⅎ Ї

≡ Ҳ PCBs ɼ װ

Ҳ PCBsɻ Aroclor ∆ Ї ‼ ҿŅ PCBs

ņЃtotal PCBsЄɼ ┼ ԋ PCBs ⅎ ‼ Ї

ᶡ EPA 502ɻEPA 608ɻEPA 8082 Їװ ʃ

‼ʄЃGB3838-2002ЄҲῗԓ ‼ ẅӤ װ Aroclor

∆ PCBs ɼ Ҏ ‼ Aroclor ש PCBs

ᵩ Ї Ҳ PCBs ‟ɼ

ⅎ Ї ‼ ғ Ї PCBs ɻ

ᵲ Ї ⅎװ Ҳ Aroclor ᶡɼᵜ

ЇῚ Ї Ί ҅ ‼ ᴀ ᴌ ָ
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ᴌɼ 

2001 Ņ ῎ ņ῎ ᴮᾨ ┼ ԑ

Ҳ ԋ   ɼ ֙ ӊ ᴰ

ɻ ɻ ῇ ᴶ ָ Ї ָ ҅ү

ɼ Ї ɻ Ҳᴮᾨ ┼   7

ⅎ ⅎ ɼ 

2.4 ῗ ‼ ᴍ  

Ғ Ї ָᴂ

ῗ Ї ⌐ ָ װ ῗ ɼ √

ЇῊ 1300љ1600Ҍ῎ └  ҅֙

ɼ ⁯֥ 1000 Ҍ Ї

 ҟ 200ֽᾣЃ ʃ ʄ2004 Єɼ

ῚҲ ӊ ₴ɼ 

╦ ү ҲЇӤ ԋ

ⅎ ɼᵜ ᴂ ῗ ‼Ї ñ

òɻñ ᴍ ⅎ ò ñ Ґ

ᴍ òЇ ⅎ ᾣ ⅎ ‼Ї ῗ

ⅎ Ὺ Їҙ ҅ ⅎ ɼ

ҙ ╦ ɻ Ҳ   ⅎ

‼ ɼ 

╦ ‼  (GB/T 14550-2003 Ҳ῏῏῏
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)Ї ׃ ῏῏῏ɻ 8

Ї Ї ɻ Ғᾨ ɻ

Ї ⅎש ɼ 

DD2005-03 ᴍ ⅎ Ҳ ῗ

Ґ 1ɼ 

1 Ҭ № № ₮   

≢  №  ₮ ̂ɛg/g̃  

  

ΈΈΈ̂ Ŭȁɓȁɔȁŭ-HCH ᵣ̃ 0.001͘ 0.005  

̂ DDEȁDDTȁDDD ᵣ̃ 0.005͘ 0.01  

Ҹ  0.001  

╕  0.008  

҂   0.008  

╕  0.005  

╕  0.005  

  ԋ ȁ҈ ȁ ȁԓ ȁΈ   0.002͘ 0.01  

 

 

2.5 ‼Ӏ Ὺ  

2.5.1 Ὺ  

‼ ⅎ Ҳᶕ ╛ɻᴀ ɻ ɻ‰

ⅎ ɻ ɻ Ḧ ғ ┼ ԋ ɼ 

2.5.2  

‼ ԋ Ѓ ЄҲ   ɻ ЃΊ

ᵩ 2Є - ɼ 
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2  

 Ҳ    CAS  

1 a-ΈΈΈ Ŭ-Hexachlorcyclohexane (a-HCH) 319-84-6 

2 Έ  Hexachlorobenzene 118-74-1 

3 b-ΈΈΈ b- Hexachlorcyclohexane (b-HCH) 319-85-7 

4 g-ΈΈΈ g- Hexachlorcyclohexane (g- HCH) 58-89-9 

5 d-ΈΈΈ d- Hexachlorcyclohexane (d- HCH) 319-86-8 

6 2,4,4ô-҈  2,4,4ô-Trichlorobiphenyl̂ PCB28̃  7012-37-5 

7 ҂  Heptachlor 76-44-8 

8 2,2ô,5,5ô-  2,2ô,5,5ô-Tetrachlorobiphenyl̂ PCB52̃  35693-99-3 

9 ╕ Aldrin 309-00-2 

10 ҂  Heptachlor epoxide 1024-57-3 

11 - Ҹ trans-Chlordane 5103-74-2 

12 2,2ô,4,5,5ô-ԓ  
2,2ô,4,5,5ô-Pentachlorobiphenyl

̂PCB101̃  
37680-73-2 

13 - Ҹ cis-Chlordane 5103-71-9 

14 p,p'- ᴚ 
4,4'-Dichlorodiphenyldichloroethane 

(p,p'-DDE) 
72-55-9 

15 ╕ Dieldrin 60-57-1 

16 ╕ Endrin 72-20-8 

17 2,3ô,4,4ô,5-ԓ  
2,3ô,4,4ô,5-Pentachlorobiphenyl

̂PCB118̃  
31508-00-6 

18 p,p'-  
4,4'-Dichlorodiphenyldichloroethane 

(p,p'-DDD) 
72-54-8 

19 o,p'-  
2,4'-Dichlorodiphenyltrichloroethane 

(o,p'-DDT) 
789-02-6 

20 2,2ô,4,4ô,5,5ô-Έ  
2,2ô,4,4ô,5,5ô-Hexachlorobiphenyl

̂PCB153̃  
35065-27-1 

21 p,p'-  
4,4'-Dichlorodiphenyltrichloroethane 

(p,p'-DDT) 
50-29-3 

22 2,2ô,3,4,4ô,5ô-Έ  
2,2ô,3,4,4ô,5ô-Hexachlorobiphenyl

̂PCB138̃  
35065-28-2 

23 2,2ô,3,4,4ô,5,5ô-҂  
2,2ô,3,4,4ô,5,5ô-Heptachlorobiphenyl

̂PCB180̃  
35065-29-3 

24  Mirex 2385-85-5 

25 
2,4,5,6- ԋ  

̂ ף ̃ 
2,4,5,6-Tetrachloro-m-xylene 877-09-8 

26 
ԋҀ  

̂ ף ̃ 
Dibutyl chlorendate 1770-80-5 

27 
2,2ô,4,5ô,6-ԓ  

̂ῤ ̃ 

2,2ô,4,5ô,6-Pentachlorobiphenyl

̂PCB103̃  
60145-21-3 

28 
2,2ô,3,4,4ô,5,6,6ô-ῇ  

̂ῤ ̃ 

2,2ô,3,4,4ô,5,6,6ô-Octachlorobiphenyl

̂PCB204̃  
74472-52-9 
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ҎɻӀ ⅎ ɻ ɻ

 

3.1  

҅ ɻ Ҳ   ɻ

- ɼ ꜘ ╛ Ї ҿ

ɻ‼ ɻ Ḧ ⅎ ɼ 

‼ ԋ Ѓ ЄҲ 17   7

ðð - ɼ ∆₴ԋ

  ɻ Ї ╦ῗ ӊ

ԋ ש ҿ ЇװḈ ɼ 

‼ Ғ ҅ ╦ Ї ᶕ ɻꜘ

╛ Ї Ғ ᶕ Ғ ‰

Ї ₆ ɼҒ ╦

Ї ₴ ɻ ɻ‼ ɼ Ї

₴ Ї ᶽ ҅ ╦ ɼ

ԋҩ ‰ Їⅎ⌡ ₴ԋ ῗ Ї Aɼ 

3.2  

ЃSEЄ ꜘ ╛ ЃASEЄ Ҳ

  Ї ҿ Ҟ ╛Ї

ɻ ЃSPEЄ ₆ ЃGPCЄ‰ ɻ
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Ї - ⅎ ɼ Ὶ Ḧ

ЇῪ ‼ ɼ 

3.3 ╛  

Їⅎ ᶕ ‼ ⅎ

GB/T 6682-2008Ҳ ԑ ɼ 

3.3.1 ЃC6H14ЄЕ ɼ 

3.3.2Ҟ ЃCH3COCH3ЄЕ ɼ 

3.3.3 Ӟ Ӟ ЃCH3COOC2H5ЄЕ ɼ 

3.3.4 ЃC7H8ЄЕ ɼ 

3.3.5 ЃC6H12ЄЕ ɼ 

3.3.6  

200 mLӞ Ӟ 800 mL ɼ Ӟ Ӟ -

100 mLЇῴꜘῇ 3 mL Ї └

ɼ 

3.3.7 Ӟ Ӟ - ꜠  

500 mLӞ Ӟ 500 mL Ї └Ӟ Ӟ -

꜠ ɼ 

3.3.8 ‼  

3.3.8.1   ‼Ỵ  

3.3.8.1.1 Ҳ 14   ‼ ЕŬ-῏῏῏ɻɓ-῏

῏῏ɻɔ-῏῏῏ɻŭ-῏῏῏ɻp,p'-DDEɻp,p'-DDDɻo,p'-DDTɻp,p'-DDTɻ
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῏ ɻ ╛ɻ ╛ɻ ╛ɻ҈ ɻ ҈ Ї

‼ [r=200.0љ2000.0ɛg/mL]ɼ ҅ ‼ ɼ 

3.3.8.1.2 Ҳ Ї ҅ ‼ [ r=100.0љ

1000.0 ɛg/mL]ɼ 

3.3.8.1.3 Ҳ - ҾЇ ҅ ‼ [ r=100.0љ

1000.0ɛg/mL]ɼ 

3.3.8.1.4 Ҳ - ҾЇ ҅ ‼ [ r=100.0љ

1000.0 ɛg/mL]ɼ 

3.3.8.1.5 Ҳ 7 ᵩЃPCB28ɻPCB52ɻ

PCB101ɻPCB118ɻPCB138ɻPCB153ɻPCB180ЄЇ

‼ [r=10.0 ~100.0ɛg/mL]ɼ 

3.3.8.2   ‼Ҳ ᶕ  

ⅎ⌡ ҅ ‼Ỵ Ї └

҅ ⅎ ҿ1.0 ɛg/mL‼Ҳ ᶕ ɼ Ḧ ẅ‼

Ї Ὶ ɼ 

ש 3.3.8.3 Ỵ  

2,4,5,6- ԑ Їԑ҆ Ї ‼

[r=200.0љ2000.0 ɛg/mL]ɼ 

ש 3.3.8.4 Ҳ ᶕ  

҅ ש Ỵ Ї └ ҅

ⅎ ҿ1.0 ɛg/mLש Ҳ ᶕ ɼ Ḧ ẅ‼ Ї

Ὶ ɼ 



 

14 
 

3.3.8.5 Ὺ Ỵ  

PCB103 PCB204Ї ҅ ‼ [r=200.0љ2000.0 

ɛg/mL]ɼ 

3.3.8.6 Ὺ Ҳ ᶕ  

ⅎ⌡ ᵩ PCB103 PCB204Ὺ Ỵ Ї

Ї └ ҅ ⅎ ҿ 1.0 ɛg/mLῪ Ҳ ᶕ ɼ

Ḧ ẅ‼ Ї Ὶ ɼ 

3.3.9  

Е Ѓ500 mg/500 mgЄЇ

ᵩ 6 mLɼ 

3.3.10 ╛ 

ЃNa2SO4Є ɼᶕ ╦ 600Ņ

Ҳ 4 hЇ‡ ῇ Ҳ ЇḦ Ҳ

Ї ῴ ɼ 

3.3.11  

ᶕ ╦ Ѓ ⅎ 10%Є Ї

Їῴ Ҟ Ї Ї

Ҳ ɼ ҹ ╦ ЇḦ ᾩ֬ɼ 

3.3.12 ЃSiO2Є 

ҿ150 ɛm ~ 850 ɛm Їᶕ ╦ Ҟ ╦

ɼ 

3.3.13 Е Ó99.999%ɼ 
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3.3.14 Е Ǝ99.999%ɼ 

3.4 ᴀ  

3.4.1 ᴀЕΊⅎ /Ғⅎ Ї Ⱶ

┼Ї ɼ 

3.4.2 ᴀЕ ₵ЃEIЄ ɼ 

3.4.3 Е Ї ҿ 5% 95% Ї

30 mЇῪ 0.25 mmЇ 0.25 ïmЇ Ὶ ɼ 

3.4.4 ꜘ ╛ ᴀЕ ⱵЕ3.45 MPaЃ500psiЄљ20.7 MPaЃ3000psiЄЖ

Е40ŏљ200ŏɼ 

3.4.5 ᴀЕ Ї љ100ŏЇ ƍ¤0.5ŏɼ 

3.4.6 ₆ ᴀЕΊ 254 nm Ї‰

ЃῪ 15 mm~20 mmЄЇῪ 70 g S-X3₆ Ѓ38 ïm ~75 ïmЄɼ 

3.4.7 ‡‫ ᴀЕ <15Paɼ 

3.4.8 ᴀЕ Ί ꜗ ɼ 

3.4.9 ᴀɼ 

3.4.10 ⅎ Е ҿ 0.01gɼ 

3.4.11 ɼ 

3.5  

3.5.1 Ḧ  

Ї Ғ ⅎ Ї 4ŅװҐ‡ ɻ
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ᾩ Ḧ ЇḦ Ғ 14 ɼ Ḧ Ғ

40 ɼ 

3.5.2 ┼  

Ҳ ɻ ɻ ɻ ɼ┼

Ї װ GB17378.3 ῗ ⅎ ᵲɼ ᾭ ᾩ

֢ ɼ Ӥ ‡‫

Е Ї ῇ ‡‫ ᴀҲ ɼ

ɻ 0.25 mm ɼ 

3.5.3 Ҳ ⅎ  

HJ 613 ɼ 

3.5.4  

3.5.2 ┼ ᵲҿ

Ї ғ Ѓ3.6.1Є ┼ Ї Ḧ

ҲҒ ɼ 

3.6 ᴮ  

3.6.1  

3.6.1.1  

10.0 gЃ 0.01 gЄЇғ 5 g 3 g

Ї Ὺ ԓ ҲЇꜘῇ ש ɼ

2 mLљ4 mLЇᶱҐ҅ ‰ ɼ 

ᴌ 
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ſ ╛Е ŧҞ =1:1Ѓᵩ ЄЇ150mLЖ 

ƀ Е16 hљ24 hЖ 

Ɓ Е4 /h љ 6 /h. 

3.6.1.2ꜘ ╛  

10.0 gЃ 0.01 gЄЇғ 2 g 3 g Ї

ꜘῇ ש ɼ 2 mLљ4 mLЇ

ᶱҐ҅ ‰ ɼ 

ᴌЕ 

ſ ╛Е ŧҞ =1:1Ѓᵩ ЄЖ 

ƀ ⱵЕ10.3 MPa Ѓ1500 psiЄЖ 

Ɓ Е110ŅЖ  

Ƃ“ ᵩ Е60%Ж 

ƃꜘ Е5 minЖ Е5 minЖ Е1 minЖ 

Ƅ 2 Ж 

ƅ ԓ 60 mL Ҳɼ 

Ɔ Е 3љ5 mL Їꜘῇ 1 g Ї

Ї ҿ 10 minɼ ɼ 

3.6.1.3  

ԋꜘ ╛ ЃASEЄғ ЃSEЄ ꜘ

ɼהⅎ 3 װ ₴ЇSE

79-110ЀӐ ЇASE 77-98ЀӐ ɼSE

╛ ҿ 150 mLЇ 16hЖ ASE ү ׃ 40 mL
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╛Ї20 min ⅎ ɼ 

 

3 Ғ  

 
ⱴ % 

ASE SE 

Ŭ-666 82.7 91.9 

ɓ-666 82.3 84.1 

ɔ-666 83.7 93.8 

PCB15 79.2 79.0 

ŭ-666 77.9 87.6 

PCB28 95.9 85.4 

Heptachlor 90.4 102.0 

PCB52 94.5 99.5 

Aldrin 83.0 102.0 

trans-Chlordane 84.8 88.1 

PCB101 87.8 80.9 

cis-Chlordane 88.0 93.3 

p,p'-DDE 84.7 83.2 

Dieldrin 77.5 83.6 

Endrin 84.4 95.6 

PCB118 90.4 99.8 

p,p'-DDD 87.1 88.7 

o,p'-DDT 85.8 90.3 

p,p'-DDT 98.0 98.8 

PCB138 87.8 83.9 

 

3.6.1.4  ASE ᴮ  

ASE Ї ҅ ᴮ ԋ ASE ү

ɼ ҅ ᴌҐЇ Ғ ԋ ɼ

110ŏҐ Ї ү ɼΊᵩ 2ɼ 
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2  Ғ Ґ ASE  

3.6.2 ‰  

Ƙ ₆ ‰ ЕGPC ‼Е ‼Ỵ ɻ ‼ ש

Ỵ Ѓ҅ ҿ ‼ Ҳ ЄЇ ┼ᵩ ԓ

GPC ᵩ ɼ ‼ Ї

‟ Ї Ї

‰ ɼ 

Ї 0.45 µm

ƅӞ Ӟ Ѓᵩ ҿ 1:1Є ╛ 3 mL GPC

‰ ɼGPC ҿ 2 mL(Ḧ ҏ ԓ 10 gЄЇ ꜠ ҿ

ƅӞ Ӟ ЃV/V 1:1ЄЇ ҿ 4 mL/minЇ Ḧ Ґ

₴ Ѓ ᾨ ₴ Єɼ

1-2 mLЇ Ґ҅ ‰ ɼ 

Ҳ ꜠ Їᶕ ΐ Ҳ

ɻ ⅎ Ї GC-MS Ї ֙

ⅎ ᶕҒᴰ ҏ ЇӤᴰ ɻ

֥ ɼ Їװ ᾨ GPC‰ ЃGPC
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3ЄЇ ῚҲ ⅎ ɻ Їῴ

SPE‰ ⅎ └ ‰ ɼ ‼

GPC‰ 4ɼ 

 

3 ̔Ә Ә ҹ ꜚ ̂1̃ҍ ̂2̃ GPC  

 

4 GPC  

 %  % 

Ŭ-ΈΈΈ 89.2 - Ҹ 100.3 
Έ  95.1 p,p'-DDE 92.7 

ɓ-ΈΈΈ 86.9 ╕ 97.2 

ɔ-ΈΈΈ 91.9 ╕ 99.8 

ŭ-666 72.2 PCB-118 97.8 

PCB-28 97.6 p,p'-DDD 96.7 

҂  97.2 o,p'-DDT 94.8 

PCB-52 103.0 PCB-153 98.0 

╕ 97.5 p,p'-DDT 104.7 

҂  90.7 PCB-138 101.4 

- Ҹ 94.6 PCB-180 106.4 

PCB-101 101.3  98.5 
2,4,5,6- ԋ  91.4 

 

ԋҀ  104.5 

  

ƙ ‰ Еⅎ⌡ /Ҟ Ѓᵩ ҿ 1:1Є ╛

10mL 10mL Їҏ Ї ╛

Ѓ3% /Ӟ Ӟ Ѓᵩ ҿ 8:2ЄЄЇ 20mL

╛ɼ 
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‰ SPE‰ ɼ 20mL :Ӟ Ӟ

Ѓᵩ ҿ 8:2Є ү⌡ Ғ└ Ї ῏

ɼꜘῇ Ї ԋ 1%ɻ3%ɻ5%

Ғ ᵩ Ї 20mL

3% ЕӞ Ӟ Ѓ8:2Єᵲҿ Ї Ὴ

Ґ ɼ ‼ SPE‰ 5ɼ 

5  

 %  % 

Ŭ-ΈΈΈ 88.05 - Ҹ 88.41 

Έ  81.99 p,p'-DDE 95.80 

ɓ-ΈΈΈ 89.70 ╕ 94.47 

ɔ-ΈΈΈ 81.91 ╕ 96.59 

ŭ-666 90.04 PCB-118 97.19 

PCB-28 81.23 p,p'-DDD 93.63 

҂  91.18 o,p'-DDT 92.18 

PCB-52 111.01 PCB-153 90.13 

╕ 82.64 p,p'-DDT 94.80 

҂  90.88 PCB-138 97.76 

- Ҹ 92.95 PCB-180 90.63 

PCB-101 91.34  84.45 

2,4,5,6- ԋ  74.82 ԋҀ  97.72 

 

3.6.3 ꜘῪ  

ҏ ‰ Ї 2-3mLЇῴ

0.8 mL Їꜘῇ҅ Ὺ Їῴ └ 1.00 mLЇ

- ⅎ ɼ 

 

3.6.4 ‼ ┼ 

┼ 5 үҒ ‼ ‼ЇῚҲ 1 ү ‼ ‼

ԓ ᵤԓ ЇῚᵯ Ї Ғ

ɼ 
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‼Ҳ ᶕ ‼ ש Ҳ ᶕ Ї ┼ ‼

∆ ɼ ҿ 5.0 ɛg/L~200.0 ɛg/Lɼ ∆ ᶡ Е 5.0 ɛg/LЇ

10.0 ɛg/LЇ 20.0 ɛg/LЇ50.0 ɛg/LЇ100.0 ɛg/LЇ200.0 ɛg/Lɼ Ї

ү Ҳꜘῇ҅ Ὺ Ҳ ᶕ ЇᶕῪ ҿ 50 ng/mLɼ

6ɼ 

6  ‼  

 
Ḧ  

min 
  R2 

a-666 

9.37-10.69 

816.87 1340.78 0.9977 

Έ  -7058.23 1720.92 0.9900  

b-666 294.78  1098.79 0.9986 

g-666  301.35 1046.83 0.998 

d-666 129.55 973.30 0.9984 

PCB28 10.69-11.15 779.84 3816.91 0.9999 

҈  11.15-11.49 - 635.75 394.29 0.9962 

PCB52 11.49-11.85 889.71 2454.03 0.9999 

╛ 11.85-12.34 - 571.96 616.69 0.9997 

҈  12.85-13.47 52.51 493.02 0.9997 

- Ҿ 

13.47-14.70 

- 411.57 468.03 0.9997 

PCB101 1373.08 1982.86 0.9999 

- Ҿ - 35.51 289.29   0.9999 

p,p'-DDE 
14.70-15.78 

3203.58 4693.75 0.9990  

╛ - 403.21 421.85 0.9996 

╛ 
15.78-16.81 

-377.32 234.96 0.9993 

PCB118 -1358.28 2643.25 0.9992 

p,p'-DDD 
16.81-17.50 

4721.67 5746.90 0.9991 

o,p'-DDT - 4271.15 3561.08 0.9998 

PCB153 

17.50-20.50 

- 2554.96 1560.25 0.9988 

p,p'-DDT - 4946.35 3216.57 0.9994 

PCB138 - 2673.78 1416.64 0.9991 

PCB180 20.50-23.10 59.91 713.07 0.9997 

 23.47-24.00 - 1865.91 857.64 0.9933 

3.6.5 ᴌ 

Е30m×0.25mmЇ0.25ɛm Ѓ5% 95 %

ЄЇ Ї ᶕ Ὶל ɼ 
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ᴌЕ ‟ ɼ 

√ 60ŏЇḦ 1.0minЖ20ŏ/min 240ŏЇḦ 12.0minЖ

ῴװ 25ŏ/min 280ŏЇḦ 1.0minЖ30ŏ/min 300ŏЇḦ

4.93minɼⅎ ΐ 30minɼ ҿ 250ŏЇ ҿ Ї

0.8mL/minɼ ᵩ 1.0ɛLЇҒⅎ ɼ 

 

 

4   24 ɻ2 ש 2 Ὺ  

GC-SIM-MS ̆ ҹ 100 ɛg/LȂ 

 

3.6.6 ᴌ 

ЕJ 280 ŏЇ 230 ŏЇ Е

150 ŏɼ 

Ὶ ‼ Ї ЃSIM) ү

Ї ᵤԋ ɼ

Ї Ί ᵲҿ ɻ

ɼ ғ Ї Ғ ᵲҿ

ɼ ү Ίᵩ 7ɼ 
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7  

  
Ḡ  

(min) 

 

 

 (m/z) 

 

 

 (m/z) 

1 a-666 9.614 217 181,183 

2 Έ  9.739 284 286,142 

3 b-666 9.952 217 181,183 

4 g-666 10.076 217 181,183 

5 d-666 10.409 217 181,183 

6 PCB28 10.955 256 186,258 

7 ҂  11.307 272 274,237 

8 PCB52 11.612 292 290,220 

9 ╕ 12.077 263 265,66 

10 ҂  13.089 353 351,81 

11 - Ҹ 13.802 373 375,377 

12 PCB101 13.971 326 328,254 

13 - Ҹ 14.326 373 375,377 

14 p,p'-DDE 15.018 246 318,248 

15 ╕ 15.246 263 265,79 

16 ╕ 16.218 263 265,81 

17 PCB118 16.581 326 328,256 

18 p,p'-DDD 16.983 235 165,237 

19 o,p'-DDT 17.191 235 165,237 

20 PCB153 17.775 360 362,290 

21 p,p'-DDT 19.216 235 165,237 

22 PCB138 19.544 360 362,290 

23 PCB180 22.894 394 396,324 

24  23.538 272 274,237 

ף     

1 2,4,5,6- ԋ  9.111 244 242,246 

2 ԋҀ  23.363 388 371,390 

ῤ     

1 PCB103 12.596 326 328,254 

2 PCB204 22.645 430 358,428 
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3.7  

‼ Ὺ ‼ ɼ ‼ ∆ ẅ

Ѓ ЄғῪ ẅ Ὶ Ὺ

ẅ Ї └ Ї ɼ ‼

ῗ R
2Ǝ0.995ɼ 

Ҳ X Ѓɛg/kgЄЇ ῎ Ѓ1Є ɼ 

m

V

RFA

A
Xw

IS

IS
X

³
³

³r
̗̃̂

éééééééééééééé̂1  ̃

Ҭ̔ 

ŵ X  ̃  ðð Ҭ ̆ ᵝҹ ᾥ ᾥ̂ ɛg/kg̃̕  

Ax  ðð Ҭ ̕ 

AIS  ðð Ҭῤ ̕ 

r
IS

  ðð Ҭῤ ̆ ᵝҹ ᾥ

̂ɛg/mL̃̕  

RF   ðð ‰ ̆ Ὲ 2 ̕ 

V  ðð ᵣ ̆ ᵝҹ ̂mL̃̕  

m  ðð ̆ ᵝҹ ᾥ̂kg̃̕  

ῒҬ̔
n

A

A

RF

n

n ssi

sisä
= ³

³

=
1r

r

éééééééééééééé̂2̃ 

Ҭ̔ sr  ðð ‰ ᵬ Ҭ ̆ ᵝҹ ᾥ

̂ɛg/mL̃̕  
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As  ðð ‰ ᵬ Ҭ ̕ 

sir   ðð ‰ ᵬ Ҭῤ ̆ ᵝҹ ᾥ

̂ɛg/mL̃̕  

Asi  ðð ‰ ᵬ Ҭῤ ̕ 

n  ðð ‰ ᵬ Ȃ 

Ҭ ף ץ ̆ ᵝץ% ̆ Ὲ ̂3̃

̔ 

                %100³=
a

f
R
r

r
ééééééééééé̂ 3  ̃

Ҭ̔ 

R  ðð ̆%̕ 

fr    ðð Ҭ ף ̆ Ὲ ̂4̃ ̕ 

ar  ðð Ҭ ⱴ ף Ȃ 

ῒҬ̔
RFA

A

IS

IS
XS

f
³

³
=

r
r ééééééééééééé̂4̃ 

Ҭ̔Axs ðð Ҭ ף Ȃ 

 

3.8 ₴  

3.8.1 ₴ Ґ  

ῪЇ ꜘ҅

Ї ꜘ ɼ‼ 10.0g Ї ꜘ ҿ 0.69ng/gɼ

₴ Е ᴮ ╦ Ї 7 ᵤ ꜘ Ї

‼ẘ Ї ῎Ґװ ₴ ₴ ЃMDLЄɼMDL=S×tɼ
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ῚҲЇSҿ ⅎ ‼ẘ Їt(n-1,1-Ŭ=0.99)ҿ ԓ ҿ

n-1Ї Ḫ ҿ 99Ѐ ẅЇnҿ Ѓn=7 Їt=3.143Єɼ

8ɼ ₴ Ґ 9ɼ 

 

8 ₴ Ѓ ‰ Є 

 
ꜘ- 1 

 (ɛg/kg) 

ꜘ- 2 
 (ɛg/kg) 

ꜘ- 3 
 (ɛg/kg) 

ꜘ- 4 
 (ɛg/kg) 

ꜘ- 5 
 (ɛg/kg) 

ꜘ- 6 
 (ɛg/kg) 

ꜘ- 7 
 (ɛg/kg) 

S 

a-῏῏῏ 0.50  0.50  0.55  0.65  0.69  0.59  0.50  0.08  

῏  0.42  0.50  0.44  0.41  0.49  0.48  0.50  0.04  

b-῏῏῏ 0.66  0.53  0.54  0.67  0.68  0.65  0.52  0.07  

g-῏῏῏ 0.84  0.84  0.73  0.70  0.64  0.81  0.70  0.08  

d-῏῏῏ 0.60  0.55  0.53  0.62  0.54  0.61  0.65  0.04  

PCB28 0.62  0.55  0.49  0.64  0.67  0.68  0.48  0.08  

҈  0.57  0.62  0.52  0.70  0.61  0.68  0.52  0.07  

PCB52 0.63  0.61  0.52  0.68  0.64  0.62  0.50  0.07  

╛ 0.50  0.44  0.41  0.65  0.57  0.56  0.53  0.08  

҈  0.55  0.63  0.70  0.76  0.72  0.59  0.60  0.08  

- Ҿ 0.50  0.66  0.64  0.58  0.66  0.66  0.51  0.07  

PCB101 0.64  0.67  0.56  0.68  0.67  0.64  0.52  0.06  

- Ҿ 0.54  0.56  0.59  0.55  0.61  0.66  0.54  0.04  

p,p'-DDE 0.66  0.63  0.53  0.72  0.67  0.74  0.53  0.08  

╛ 0.61  0.68  0.50  0.69  0.56  0.60  0.53  0.07  

╛ 1.37  1.48  1.19  1.51  1.22  1.08  1.21  0.16  

PCB118 0.64  0.67  0.55  0.51  0.69  0.61  0.53  0.07  

p,p'-DDD 0.72  0.62  0.50  0.67  0.50  0.59  0.50  0.09  

o,p'-DDT 0.78  0.64  0.63  0.51  0.49  0.70  0.51  0.11  

PCB153 0.55  0.49  0.59  0.49  0.55  0.51  0.49  0.04  

p,p'-DDT 0.65  0.67  0.75  0.66  0.66  0.65  0.76  0.05  

PCB138 0.56  0.43  0.72  0.76  0.68  0.60  0.70  0.11  

PCB180 0.45  0.76  0.62  0.69  0.51  0.49  0.75  0.13  

 0.57  0.62  0.54  0.59  0.66  0.62  0.61  0.04  
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9 ₴ Ґ  

 

₮ a 

ng/g 

Ҋ b 

ng/g 

 ₮ a 

ng/g 

Ҋ b 

ng/g Ŭ-ΈΈΈ 0.24 0.96 - Ҹ 0.14 0.56 

Έ  0.13 0.52 p,p'-DDE 0.26 1.04 

ɓ-ΈΈΈ 0.23 0.92 ╕ 0.22 0.88 

ɔ-ΈΈΈ 0.25 1.00 ╕ 0.50 2.00 

ŭ-ΈΈΈ 0.14 0.56 PCB118 0.23 0.92 

PCB28 0.26 1.04 p,p'-DDD 0.29 1.16 

҂  0.22 0.88 o,p'-DDT 0.35 1.40 

PCB52 0.21 0.84 PCB153 0.12 0.48 

╕ 0.26 1.04 p,p'-DDT 0.15 0.60 

҂  0.25 1.00 PCB138 0.36 1.44 

- Ҹ 0.23 0.92 PCB180 0.40 1.60 

PCB101 0.19 0.76  0.12 0.48 

Еa ₴ Е ᴮ ╦ Ѓ ‰ ЄЇ 7 ᵤ ꜘ Ѓ10g Ї ꜘ

ҿ 0.69ng/gЄ ‼ẘ Ї ῎Ґװ ₴ ₴ ЃMDLЄɼMDL=SΤtɼῚҲЇ

Sҿ ⅎ ‼ẘ Їt(n-1,1-Ŭ=0.99)ҿ ԓ ҿ n-1Ї Ḫ ҿ 99Ѐ ẅЇnҿ

Ѓn=7 Їt=3.143Єɼ 

B Ґ Е Ґ ҿ 4Ṗ ₴ ɼӤ ‟ Ṗ ɼ 

 

3.8.2 ҏ  

Ї ῪЃ5.0~200ɛg/LЄЇ ‼ ῗ

ЃR
2Є ԓ 0.995ɼ ԓ ғᴀ ῗ Ї

Ғ ┼ ‼ Ӥ Ғ Ї ᴀ

Ὺ ῗ └ ɼ Ғ ҏ

ɼ Ї װ

ɼ 

3.9 ᵲ  

3.9.1 ᵲ  

3.9.1.1 ғ ᵲ ᵣ 

ΐ 9ү ᵣ ғԋ ꜡ ᵲɼ ԋ ҟɻ

Ḧɻ ү Ї Ί ῗ ⱵɼΊᵩ 10ɼ 
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10 ꜘ ᵲ ᵣ 

 ᵣ 

1 Ҳ  

2 ֥  

3  

4 ֪ ⅎ Ҳ  

5 Ҳ  

6 Ҳ    ҟ ‼ғ  

7 ֪ Ḧ  

8  ҟ Ḧ  

9 Ҳ  

 

3.9.1.2 ᵲ  

Ƙ ᶕ  

Е ҅ ЃΊᵩ 11Єꜘ

ῇ ‼ Ї ┼ 1.0 ɛg/kgЃ2.0 ɛg/kgЄɻ5.0 ɛg/kgɻ10.0 ɛg/kgɻ

50.0 ɛg/kgɻ500 ɛg/kg Ї ð ð‰ ð ð

ᴀ ⅎ Ὴ Ї ₴ԋ‼ ɼ ү

ᶱ 4ү ⅎ Ї ₴ ẅЇ ‼ẘ Ї ‼ẘ

ɼ 

11  

 

ꜘ  

ɛg/kg 

ꜘ  

ɛg/kg  ῚלḪ  

╦ 1 ╦ 2 

A 
1.0 2.0 

ҿ ‰ЇҒ  

Е
 

Е0.24% 
5.0 5.0 

B 
10.0 10.0 

ЇҒ  

Е
 

Е1.46% 50.0 50.0 

C 500.0 500.0 
ҿ Ї ҅

ɼ 
 

Е
 

Е3.32% 

Е╦ 1ҿ ‰ Ї╦ 2ҿ₆ ‰ ɼ 
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Ŷ ɻ  

╦ ┼ Ї ῇ Ḧ

ɼ┼ ῇ‚ ‡ Ḧ ɼ ῪЇ ҲҒ

ᵣ Ї 10 Ї 12ɼ

ⅎ⌡ Ғ Ѓ0ɻ15dɻ30dɻ60dЄ ⅎ Ї └

Ї 13ɼῚҲ A BҒ Ї ԋ₴∆׃

C ₴ ⅎ ɼ Ї

ᶕ ɼ 

12 C Ѓ ᵣЕɛg/kgЄ 

 1 2 3 4 5 6 7 8 9 
10 

ẅ RSD% 

a-῏῏῏ 5.12 3.18 2.43 4.39 4.73 4.28 3.20 4.40 6.44 3.27 4.14 28.1 

῏  10.7 6.65 8.97 13.9 14.2 12.7 11.2 14.1 10.4 13.3 11.6 21.5 

b-῏῏῏ 5.50 2.69 3.03 4.49 4.23 5.89 4.32 4.51 6.11 3.17 4.39 27.1 

PCB28 60.9 57.0 58.6 66.0 66.1 62.3 62.1 65.6 55.2 64.8 61.9 6.31 

PCB52 34.0 28.9 30.0 40.0 39.2 28.5 28.0 40.1 30.9 45.7 34.5 18.1 

PCB101 6.21 5.78 3.36 4.12 4.06 4.32 4.18 4.89 7.71 3.04 4.77 29.8 

p,p'-DDE 61.9 44.8 43.4 44.1 40.3 62.2 79.1 69.3 51.5 67.2 56.4 23.7 

p,p'-DDD 33.5 24.0 27.9 38.8 38.1 45.6 43.0 35.3 24.4 37.5 34.8 21.2 

o,p'-DDT 20.5 17.6 19.0 22.0 22.2 21.9 22.9 22.9 16.6 19.3 20.5 11.0 

p,p'-DDT 155 142 152 151 148 160 155 160 188 157 157 7.81 

 

13 C Ѓ ᵣЕɛg/kgЄ 

 
1 

Ѓ0dЄ 

2 

Ѓ15dЄ 

3 

Ѓ30dЄ 

4 

Ѓ60dЄ 
ẅ RSD% 

a-῏῏῏ 3.86 4.45 4.40 4.13 4.21 0.27 

῏  11.3 9.18 14.13 12.69 11.81 2.12 

b-῏῏῏ 3.00 2.53 4.51 4.06 3.53 0.91 

PCB28 56.5 60.3 65.6 65.8 62.0 4.49 

PCB52 29.7 31.6 40.1 39.2 35.1 5.26 

PCB101 4.43 5.81 4.89 6.05 5.29 0.76 

p,p'-DDE 65.7 87.2 89.3 90.2 83.1 11.7 

PCB118 6.50 6.02 7.30 5.88 6.42 0.64 

p,p'-DDD 37.8 40.4 35.3 35.9 37.3 2.32 

o,p'-DDT 19.4 24.2 22.9 22.1 22.2 2.01 

p,p'-DDT 152 156 160 149 154 4.55 
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ŷ  

ᶱ ‼ ЃΊᵩ 14ЄЇ ԓ ‼ ɼ

ү ᶱ ⅎ Ї ⅎ 2 Ї ᶱ

ẅЇ ‼ẘ ɼ 

14 ‼  

 
 

Ὺ   
 

ש  

1 
 

7

ⅎ  

Ѓ Є 

   

GC-MS 

ЃBCR536Є 

2 
 

17  
7

ⅎ  

Ѓ Є 

   

 GC-MS 

Sigma-Aldrich 

RTC 

CNS391 

4     

Ѓ Є 

   

 GC-MS 

 

(ERM-CC007) 

 

3.9.2 ᵲ  

ӫ ꜘ ᵣ ԋ

Ї ‼ ᵲҟ ӫ҅ ⅎ ү ᵣɼᵲҟ ӫ

Bɼ 

└ Ї ԋ 9 5ү

4 ῴ ɼΊᵩ ᴌ Aɼ 

3.9.3 ᵲ  

3.9.3.1 ẅ  

ү Ї ‼ ῴ ‼

ᵆɼ ԓү⌡ ғῚל Ὶל

Ғ҅ Їה ᵆ Ї ֙ ɼ װ

Ґ ẅ ɼ 

Ѓ1Є ᾫᴼ ЃCochranЄ 
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ᾫᴼ Е#
В

 

ῚҲ Smax ‼ Ҳ ẅɼ 

ü C ԓ ԓ 5%ҹ ẅЇ∑ ҿ

ẅЖ 

ü C ԓ 5%ҹ ẅЇᵜ ԓ ԓ 1%ҹ ẅЇ∑ҿ

ẅЇҙ Ѓ*Є ₴Ж 

ü C ԓ 1%ҹ ẅЇ∑ҿ ẅЇҙ Ѓ**Є 

Ѓ2Є ЃGrubbsЄ 

ẅ xЃpЄ ҿ ẅЇ

GpЕ 

Ὃ
ὼЃ Є ὼӶ

ί
 

ὼӶ
ρ

ὴ
ὼ 

Ó
ρ

ὴ ρ
ὼ ὼӶ 

ҿ ẅ x(l) ҿ ẅЇ GlЕ 

Ὃ
ὼӶὼЃ Є

ί
 

ü G ԓ ԓ 5%ҹ ẅЇ∑ ҿ

ẅЖ 

ü G ԓ 5%ҹ ẅЇᵜ ԓ ԓ 1%ҹ ẅЇ∑ҿ

ẅЇҙ Ѓ*Є ₴Ж 
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Ḫ 0Ї∑ ẘṣ Ḫ Ŭ=5%ҐҒ

Ж ∑ẘṣ ɼ 

3.9.3.5 ‼  

‼ ԋ Ї ҐЃ

15-17ЄЇ Ғ ῪЇ ɼЃ Е ₴

‼ẅ ᵩ ₴Є 

15 ҅  

ש 1  1 2 3 ẅ S ‼ẅ 

PCB28 

1 46.3 48.3 
 

47.3 1.41 

44±5 

2 45.7 44.8 
 

45.3 0.61 

3 43.1 44.7 
 

43.9 1.13 

4 48.1 45.4 
 

46.7 1.91 

5 47.8 47.3 
 

47.6 0.36 

6 43.4 47.6 
 

45.5 2.97 

7 44.8 46.3 
 

45.5 1.08 

8 43.9 43.2 
 

43.5 0.50 

9 43.8 47.4 46.0 45.8 1.80 

PCB52 

1 36.0 35.0 
 

35.5 0.67 

38±5 

2 38.6 36.2 
 

37.4 1.65 

3 42.0 41.3 
 

41.7 0.49 

4 35.4 37.8 
 

36.6 1.67 

5 35.8 35.5 
 

35.6 0.19 

6 40.0 41.3 
 

40.7 0.88 

7 36.4 38.6 
 

37.5 1.58 

8 41.3 42.2 
 

41.8 0.62 

9 37.4 38.4 36.6 37.5 0.90 

PCB101 1 47.5 47.7 
 

47.6 0.13 44±4 
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2 44.6 41.5 
 

43.0 2.13 

3 42.8 42.7 
 

42.8 0.07 

4 47.7 47.3 
 

47.5 0.34 

5 47.8 46.6 
 

47.2 0.82 

6 47.9 45.8 
 

46.8 1.51 

7 44.5 47.1 
 

45.8 1.82 

8 46.4 44.9 
 

45.7 1.02 

9 44.0 42.4 43.9 43.4 0.87 

PCB118 

1 25.8 25.6 
 

25.7 0.19 

27.5±2.2 

2 26.5 26.1 
 

26.3 0.26 

3 27.3 26.0 
 

26.7 0.92 

4 25.7 27.3 
 

26.5 1.15 

5 25.7 26.2 
 

26.0 0.33 

6 28.4 29.1 
 

28.7 0.53 

7 27.9 28.8 
 

28.3 0.63 

8 25.3 27.9 
 

26.6 1.83 

9 28.3 29.4 28.2 28.6 0.66 

PCB153 

1 48.8 46.3 
 

47.5 1.74 

50±4 

2 53.2 49.8 
 

51.5 2.40 

3 48.1 47.5 
 

47.8 0.42 

4 46.2 49.9 
 

48.1 2.64 

5 46.1 46.5 
 

46.3 0.30 

6 53.4 52.4 
 

52.9 0.64 

7 51.3 53.2 
 

52.2 1.32 

8 46.9 52.5 
 

49.7 3.92 

9 48.0 50.9 47.2 48.7 1.92 

PCB138 

1 31.7 32.0 
 

31.9 0.22 

27±5 2 29.7 30.6 
 

30.1 0.67 

3 27.8 26.6 
 

27.2 0.85 
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4 32.1 28.1 
 

30.1 2.85 

5 32.2 31.1 
 

31.6 0.77 

6 25.0 26.0 
 

25.5 0.66 

7 28.2 28.5 
 

28.4 0.18 

8 23.6 26.6 
 

25.1 2.17 

9 27.5 31.5 29.6 29.6 1.99 

PCB180 

1 23.8 21.6 
 

22.7 1.53 

22.4±2.1 

2 20.9 24.5 
 

22.7 2.56 

3 21.6 22.6 
 

22.1 0.71 

4 21.5 24.0 
 

22.8 1.74 

5 21.5 23.7 
 

22.6 1.53 

6 24.3 24.2 
 

24.2 0.12 

7 21.5 23.0 
 

22.2 1.04 

8 20.9 23.7 
 

22.3 1.98 

9 26.3 26.1 26.1 26.2 0.07 

 

 

16 ԑ  

ף 2  1 2 3 ṿ S ‰ṿ 

Ŭ-ΈΈΈ 

1 40.0 40.3 
 

40.1 0.18 

32.3-41.

9 

2 34.2 34.1 
 

34.2 0.08 

3 35.7 36.8 
 

36.3 0.78 

4 44.2 39.2 
 

41.7 3.52 

5 48.2 40.1 
 

44.2 5.70 

6 38.4 37.9 
 

38.2 0.30 

7 33.7 34.7 
 

34.2 0.71 

8 37.5 39.4 
 

38.5 1.39 

9 40.1 42.3 41.3 41.2 1.09 

Έ  1 35.4 34.5 
 

35.0 0.60 32.6-40.



 

37 
 

2 35.3 33.9 
 

34.6 0.97 5 

3 33.1 36.3 
 

34.7 2.26 

4 34.5 35.5 
 

35.0 0.71 

5 34.5 35.0 
 

34.8 0.30 

6 36.1 37.2 
 

36.7 0.74 

7 37.5 38.2 
 

37.8 0.45 

8 32.9 34.6 
 

33.8 1.21 

9 32.6 33.8 32.9 33.1 0.66 

ɓ-ΈΈΈ 

1 23.0 21.0 
 

22.0 1.43 

18.2-24.

1 

2 22.9 21.5 
 

22.2 0.98 

3 20.5 20.8 
 

20.7 0.21 

4 21.4 22.2 
 

21.8 0.56 

5 21.9 22.0 
 

21.9 0.12 

6 22.4 20.9 
 

21.7 1.07 

7 19.8 19.6 
 

19.7 0.15 

8 21.3 23.2 
 

22.2 1.31 

9 20.1 20.1 21.1 20.5 0.59 

ɔ-ΈΈΈ 

1 10.2 12.9 
 

11.5 1.91 

8.5-10.5 

2 9.64 10.3 
 

10.0 0.47 

3 8.56 8.90 
 

8.73 0.24 

4 11.4 10.8 
 

11.1 0.45 

5 10.0 11.5 
 

10.8 1.07 

6 10.1 11.0 
 

10.6 0.66 

7 9.58 9.56 
 

9.57 0.01 

8 8.70 9.67 
 

9.18 0.69 

9 8.97 9.07 9.07 9.04 0.06 

PCB28 

1 41.6 43.0 
 

42.3 1.02 

40.3-49.

5 
2 46.3 46.3 

 
46.3 0.02 

3 41.1 43.7 
 

42.4 1.84 
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4 43.7 42.2 
 

43.0 1.06 

5 44.5 42.3 
 

43.4 1.52 

6 42.2 42.8 
 

42.5 0.44 

7 45.0 46.1 
 

45.6 0.79 

8 42.6 46.3 
 

44.5 2.61 

9 43.2 41.2 41.3 41.9 1.11 

҂  

1 6.20 7.05 
 

6.63 0.60 

3.7-9.4 

2 6.95 6.00 
 

6.48 0.67 

3 7.56 7.30 
 

7.43 0.18 

4 7.17 6.70 
 

6.94 0.34 

5 7.29 6.63 
 

6.96 0.47 

6 6.77 6.21 
 

6.49 0.39 

7 8.74 7.87 
 

8.30 0.62 

8 6.18 6.81 
 

6.49 0.45 

9 7.63 8.05 8.05 7.91 0.24 

PCB52 

1 65.9 68.4 
 

67.2 1.81 

58.7-70.

5 

2 63.8 62.8 
 

63.3 0.69 

3 64.5 63.5 
 

64.0 0.71 

4 65.7 65.9 
 

65.8 0.10 

5 63.0 67.2 
 

65.1 2.95 

6 64.6 63.2 
 

63.9 0.95 

7 63.1 64.6 
 

63.8 1.06 

8 61.1 66.6 
 

63.8 3.89 

9 62.2 61.7 61.8 61.9 0.24 

╕ 

1 17.1 17.6 
 

17.4 0.35 

14.3-18 

2 16.7 15.7 
 

16.2 0.73 

3 15.7 14.9 
 

15.3 0.56 

4 17.8 17.0 
 

17.4 0.58 

5 17.9 17.4 
 

17.6 0.37 
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6 16.5 16.0 
 

16.3 0.37 

7 17.2 15.4 
 

16.3 1.24 

8 16.3 17.9 
 

17.1 1.11 

9 18.5 18.1 19.1 18.6 0.50 

҂  

1 34.5 35.9 
 

35.2 0.98 

29.5-36.

7 

2 34.3 32.9 
 

33.6 1.01 

3 29.9 29.7 
 

29.8 0.14 

4 34.1 34.0 
 

34.1 0.07 

5 32.4 35.2 
 

33.8 2.01 

6 32.9 33.0 
 

32.9 0.09 

7 32.4 34.5 
 

33.4 1.50 

8 32.5 31.0 
 

31.8 1.01 

9 31.9 31.2 32.2 31.8 0.53 

PCB101 

1 43.3 46.4 
 

44.9 2.21 

41.4-50 

2 42.8 45.6 
 

44.2 1.95 

3 42.6 43.4 
 

43.0 0.57 

4 48.7 45.0 
 

46.9 2.58 

5 50.9 44.9 
 

47.9 4.27 

6 45.2 44.1 
 

44.6 0.78 

7 46.9 48.7 
 

47.8 1.32 

8 48.0 45.1 
 

46.5 2.03 

9 48.0 48.0 48.0 48.0 0.02 

P,P'-DDE 

1 17.6 18.1 
 

17.8 0.32 

17.1-20.

5 

2 17.8 18.3 
 

18.1 0.41 

3 18.8 18.4 
 

18.6 0.28 

4 19.0 18.2 
 

18.6 0.57 

5 20.0 17.8 
 

18.9 1.56 

6 18.7 19.3 
 

19.0 0.46 

7 19.0 19.0 
 

19.0 0.04 
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8 18.7 18.3 
 

18.5 0.25 

9 20.9 21.2 21.3 21.1 0.19 

╕ 

1 26.3 24.6 
 

25.5 1.20 

22.9-28.

5 

2 25.9 24.6 
 

25.2 0.91 

3 23.5 24.4 
 

24.0 0.64 

4 25.9 25.1 
 

25.5 0.57 

5 27.1 25.5 
 

26.3 1.20 

6 24.7 25.6 
 

25.1 0.64 

7 25.5 26.3 
 

25.9 0.57 

8 27.4 26.9 
 

27.2 0.35 

9 26.0 25.2 25.3 25.5 0.43 

╕ 

1 13.7 13.3 
 

13.5 0.28 

7.3-13.5 

2 12.4 10.0 
 

11.2 1.76 

3 10.7 11.2 
 

11.0 0.35 

4 12.4 13.2 
 

12.8 0.59 

5 17.5 13.5 
 

15.5 2.80 

6 11.0 10.1 
 

10.5 0.60 

7 10.9 11.3 
 

11.1 0.30 

8 9.66 11.0 
 

10.3 0.94 

9 12.1 11.2 12.2 11.8 0.56 

PCB118 

1 25.7 25.5 
 

25.6 0.08 

22.2-25.

8 

2 22.5 22.3 
 

22.4 0.17 

3 24.7 23.4 
 

24.1 0.92 

4 25.2 25.0 
 

25.1 0.12 

5 24.9 25.6 
 

25.2 0.52 

6 24.5 24.4 
 

24.4 0.06 

7 23.2 24.6 
 

23.9 0.97 

8 24.8 24.9 
 

24.9 0.08 

9 25.5 22.3 22.5 23.4 1.79 
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P,P'-DDD 

1 13.2 12.6 
 

12.9 0.36 

12.6-15.

3 

2 13.4 13.9 
 

13.7 0.35 

3 13.0 14.1 
 

13.6 0.78 

4 12.8 13.7 
 

13.3 0.62 

5 13.0 12.9 
 

13.0 0.10 

6 14.5 14.3 
 

14.4 0.13 

7 13.4 15.0 
 

14.2 1.17 

8 15.0 14.8 
 

14.9 0.18 

9 13.3 12.9 12.8 13.0 0.25 

O,P'-DDT 

1 38.1 40.3 
 

39.2 1.53 

37.7-48.

4 

2 42.2 45.7 
 

43.9 2.51 

3 39.9 43.9 
 

41.9 2.83 

4 39.8 39.9 
 

39.9 0.13 

5 39.2 39.2 
 

39.2 0.03 

6 40.7 40.3 
 

40.5 0.30 

7 39.1 40.8 
 

39.9 1.20 

8 45.2 44.5 
 

44.8 0.50 

9 46.5 43.3 44.3 44.7 1.67 

PCB153 

1 43.5 44.0 
 

43.8 0.33 

38.2-44.

3 

2 39.6 43.0 
 

41.3 2.43 

3 38.7 38.7 
 

38.7 0.00 

4 44.1 43.6 
 

43.9 0.37 

5 44.3 43.8 
 

44.0 0.39 

6 43.5 41.2 
 

42.3 1.64 

7 39.8 40.9 
 

40.3 0.83 

8 42.0 41.3 
 

41.7 0.54 

9 41.8 42.8 43.0 42.5 0.65 

P,P'-DDT 
1 10.5 11.8 

 
11.2 0.95 

8.4-11.9 

2 10.8 9.9 
 

10.4 0.58 
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3 9.5 9.4 
 

9.5 0.08 

4 11.4 11.3 
 

11.3 0.06 

5 10.9 11.2 
 

11.0 0.17 

6 11.4 11.3 
 

11.4 0.08 

7 10.0 10.7 
 

10.4 0.48 

8 10.3 11.8 
 

11.1 1.05 

9 11.2 11.4 10.4 11.0 0.54 

PCB138 

1 58.9 59.7 
 

59.3 0.62 

58-68 

2 61.6 57.8 
 

59.7 2.64 

3 60.9 59.3 
 

60.1 1.13 

4 61.1 61.8 
 

61.4 0.54 

5 62.4 59.3 
 

60.8 2.16 

6 64.3 61.7 
 

63.0 1.89 

7 61.9 64.7 
 

63.3 2.03 

8 66.5 64.5 
 

65.5 1.45 

9 60.1 59.7 59.8 59.9 0.23 

PCB-180 

1 48.7 49.0 
 

48.9 0.27 

50.5-58.

9 

2 51.9 58.1 
 

55.0 4.42 

3 51.9 51.0 
 

51.5 0.64 

4 49.6 52.4 
 

51.0 1.98 

5 50.2 55.9 
 

53.0 3.97 

6 56.0 53.4 
 

54.7 1.88 

7 52.0 53.3 
 

52.7 0.93 

8 54.4 51.5 
 

53.0 2.10 

9 55.0 54.5 54.5 54.7 0.30 
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17  

4 
ף  

1 2 3 ṿ S ‰ṿ 

Ŭ-ΈΈΈ 

1 208 209 
 

208 0.42 

219±23 

2 207 202 
 

205 3.54 

3 201 199 
 

200 1.41 

4 205 216 
 

210 7.50 

5 202 211 
 

206 6.79 

6 220 211 
 

216 6.58 

7 211 216 
 

214 4.17 

8 206 197 
 

201 6.33 

9 198 204 211 204 6.51 

ɓ-ΈΈΈ 

1 1512 1577 
 

1545 45.96 

1570±21

0 

2 1500 1647 
 

1574 103.94 

3 1356 1396 
 

1376 28.28 

4 1602 1487 
 

1544 81.32 

5 1626 1419 
 

1523 146.37 

6 1554 1498 
 

1526 39.60 

7 1740 1691 
 

1716 34.59 

8 1591 1469 
 

1530 86.15 

9 1754 1736 1718 1736 18.00 

ɔ-ΈΈΈ 

1 19.5 23.0 
 

21.3 2.49 

21.4±2.6 

2 22.3 20.9 
 

21.6 0.99 

3 19.3 20.1 
 

19.7 0.57 

4 21.7 19.6 
 

20.7 1.52 

5 20.5 18.9 
 

19.7 1.10 

6 20.3 19.0 
 

19.6 0.91 

7 21.5 19.8 
 

20.6 1.19 

8 19.0 20.2 
 

19.6 0.86 
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9 24.0 22.0 21.0 22.3 1.53 

ŭ-ΈΈΈ 

1 14.3 15.5 
 

14.9 0.85 

16.5±2.5 

2 15.7 17.8 
 

16.8 1.48 

3 18.2 18.9 
 

18.6 0.49 

4 14.9 14.5 
 

14.7 0.26 

5 14.3 14.1 
 

14.2 0.14 

6 15.0 15.3 
 

15.1 0.23 

7 18.3 16.1 
 

17.2 1.55 

8 14.6 14.1 
 

14.4 0.35 

9 18.0 17.0 17.0 17 0.58 

P,P'-DDE 

1 333 329 
 

331 3.11 

380±60 

2 392 344 
 

368 33.94 

3 368 348 
 

358 14.14 

4 329 378 
 

353 34.72 

5 329 358 
 

344 20.51 

6 398 395 
 

397 2.12 

7 363 326 
 

344 25.73 

8 340 327 
 

333 9.31 

9 365 358 373 365 7.51 

O,P'-DDT 

1 314 298 
 

306 11.60 

340±50 

2 307 327 
 

317 14.14 

3 305 291 
 

298 9.90 

4 305 326 
 

315 15.06 

5 311 324 
 

318 9.19 

6 328 330 
 

329 1.70 

7 379 308 
 

343 50.71 

8 310 303 
 

306 4.36 

9 362 358 363 361 2.65 

P,P'-DDT 1 1065 1096 
 

1081 21.92 960±140 
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2 1072 1007 
 

1040 45.96 

3 995 987 
 

991 5.66 

4 1062 1012 
 

1037 35.46 

5 1028 1091 
 

1060 44.55 

6 983 991 
 

987 5.52 

7 959 870 
 

914 62.97 

8 1038 1060 
 

1049 15.40 

9 1042 1038 1059 1046 11.15 
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ש 3.9.3.6  

SPE‰ ש  

1 2 3 4 5

89.1 84.8 61.5 86.3 91.7

80.1 84.4 63.7 84.4 95.8

82.4 82.0 62.1 89.5 91.2

88.8 84.1 60.0 95.3 96.8

72.3 73.9 81.2 80.9 80.9

81.1 72.8 84.9 74.4 77.8

79.1 76.4 76.7 73.2 81.3

75.4 74.7 83.7 72.0 72.7

65.9 67.0 64.4 76.5 78.8

61.8 67.1 64.3 66.4 79.2

62.3 65.8 65.3 65.7 79.4

63.5 66.5 65.6 65.1 78.1

72.9 74.8 62.9 80.8 94.2

75.3 69.4 63.6 89.8 93.5

69.6 73.1 71.1 85.4 97.1

77.2 78.4 61.2 80.6 95.4

76.6 80.7 65.7 75.1 95.4

85.8 83.4 70.8 81.1 95.8

84.4 84.3 71.6 79.6 95.1

81.2 83.2 72.3 81.7 98.7

94.9 72.9 66.7 82.2 92.1

91.3 79.9 72.0 96.1 96.8

92.5 68.0 75.1 87.9 97.1

95.2 84.4 75.6 83.5 98.9

73.5 92.2 86.1 107.0 109.2

75.1 95.8 105.6 95.3 115.6

75.1 97.5 99.3 101.3 108.0

74.3 98.3 105.1 90.7 107.1

62.7 74.9 67.5 72.4 75.5

62.2 62.0 73.9 71.7 76.8

62.5 75.1 76.0 74.0 79.2

62.3 76.1 73.1 70.9 78.8

84.1 93.6 64.7 85.3 90.2

84.3 91.3 61.2 82.9 91.5

84.7 92.4 60.3 81.0 94.3

84.9 91.9 63.2 84.8 90.5

77.3 79.8 72.2 82.0 90.8

10.1 9.8 11.9 9.8 10.6

10.4

ᵣ % 80.4

ף └
80.4¤31.2

ṿ%

‰Ẓ S

‰Ẓ

5

6

9

2,4,5,6-
ԋ

7

8

̂q=5̃ ̂ ף ̆ ᵝ̔%̃

1

2

3

4

Ὑ

Ὓ

Ὑ σὛ
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1 2 3 4 5

103.4 102.7 76.6 82.2 76.7

109.9 100.9 86.9 92.6 95.1

102.6 105.4 93.1 90.2 71.7

92.8 117.8 102.2 92.8 73.5

- - - - -

- - - - -

- - - - -

- - - - -

94.1 112.0 115.0 97.5 103.0

87.0 110.0 110.0 103.0 98.5

90.4 110.0 114.0 100.0 98.2

94.9 111.0 104.0 97.4 90.9

70.4 99.9 90.0 73.3 80.1

74.1 79.0 92.7 98.5 83.4

77.2 74.7 76.4 87.4 75.6

80.9 83.6 70.0 76.6 86.6

90.5 101.3 102.5 71.7 73.2

93.0 94.0 76.2 75.0 95.1

101.3 104.4 102.8 71.2 78.1

91.2 103.2 77.8 82.0 87.9

94.7 118.1 114.7 112.8 108.4

118.1 105.8 101.5 110.7 111.8

117.3 117.8 86.7 102.2 109.0

119.7 100.0 96.5 82.8 114.5

111.0 87.9 86.7 89.6 90.4

107.4 105.8 99.0 85.0 92.4

108.9 114.8 85.3 115.7 77.6

110.2 112.4 94.5 79.7 97.3

90.1 114.7 93.8 99.3 94.8

88.6 112.6 99.6 104.1 95.2

92.1 120.4 96.7 97.8 90.1

91.0 123.9 97.0 97.0 92.0

132.4 111.0 101.7 104.9 74.9

127.3 104.6 112.8 94.0 75.0

128.7 104.8 111.2 107.1 79.5

129.5 106.8 101.3 102.0 76.5

100.6 105.4 95.9 93.0 89.0

16.5 11.5 12.2 12.3 12.3

13.0

ᵣ % 96.8

ף └
96.8¤39

ṿ%

‰Ẓ S

‰Ẓ

5

6

9

ԋҀ

7

8

̂q=5̃ ̂ ף ̆ ᵝ̔%̃

1

2

3

4

Ὑ

Ὓ

Ὑ σὛ
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GPC+SPE‰ ש  

1 2 3 4 5

81.9 92.0 86.3 90.4 94.4

85.0 96.7 74.4 91.0 104.9

89.0 96.7 84.6 84.6 97.4

87.2 97.7 74.4 94.8 93.2

73.5 78.2 81.2 88.4 78.5

74.9 82.4 84.9 81.9 82.2

74.9 75.4 76.7 75.0 80.6

77.1 81.2 83.7 78.2 75.3

78.6 61.3 69.2 74.1 64.2

65.9 62.6 69.2 92.0 76.8

67.1 63.5 68.7 73.8 65.8

65.8 62.8 67.6 89.2 61.4

69.4 85.4 75.6 86.0 93.8

87.2 90.9 74.6 93.9 101.1

78.6 83.3 81.5 88.0 102.1

83.0 73.0 70.5 81.5 101.3

84.2 103.5 78.9 86.6 103.1

87.7 93.9 85.9 87.5 99.6

83.5 94.3 76.8 92.9 93.6

88.1 100.6 80.3 85.6 110.7

89.2 89.6 76.1 82.0 95.3

95.5 93.7 81.7 98.8 99.0

94.6 92.7 80.9 88.9 99.8

96.4 92.7 84.2 96.2 97.7

96.4 100.0 112.8 92.7 110.2

100.5 100.3 102.0 95.9 115.4

95.1 100.6 100.7 88.9 114.1

97.5 110.6 97.4 90.4 117.3

99.7 101.2 77.6 89.4 95.0

99.9 102.8 84.0 88.7 98.3

99.4 103.7 78.4 90.9 100.5

99.0 101.3 85.5 91.5 99.7

85.8 89.5 81.5 87.8 94.4

10.8 13.6 10.1 6.3 14.5‰Ẓ S

̂q=5̃ ̂ ף ̆ ᵝ̔%̃

2,4,5,6-
ԋ

1

2

3

4

5

6

7

9

ṿ%

‰Ẓ 11.1

ᵣ % 87.8

ף └
87.8¤33.3

Ὑ

Ὓ

Ὑ σὛ
 

 

 

 



 

49 
 

1 2 3 4 5

78.4 94.2 96.8 77.6 115.2

82.2 106.1 115.9 106.8 119.0

73.7 92.9 101.5 94.5 100.4

92.9 104.4 116.1 102.3 106.8

- - - - -

- - - - -

- - - - -

- - - - -

90.2 87.7 110.0 97.5 104.0

92.2 86.5 108.0 115.0 96.6

109.0 108.0 103.0 95.6 108.0

105.0 84.8 108.0 115.0 93.5

83.4 86.2 83.4 90.3 111.0

93.8 93.3 78.2 103.4 109.7

91.2 88.4 73.8 81.4 97.6

94.8 77.2 99.3 90.3 90.2

75.6 104.0 89.4 75.7 93.8

82.6 103.9 102.4 86.1 97.1

80.3 93.6 90.7 104.5 89.6

83.3 104.2 116.4 85.1 101.4

85.5 101.9 102.4 119.4 119.2

82.9 105.1 108.8 93.9 118.5

84.7 107.3 108.8 92.3 120.0

98.8 101.3 106.5 111.4 119.7

91.5 109.1 104.4 97.5 89.1

106.2 100.3 94.5 106.4 90.5

82.7 103.4 88.4 92.6 94.5

98.1 101.6 93.2 101.3 87.7

104.1 90.9 110.4 79.0 82.2

105.5 87.7 108.3 78.1 84.1

111.4 93.7 105.3 89.3 82.8

113.6 90.0 113.0 90.0 83.5

91.9 96.7 101.3 95.4 100.2

11.3 8.6 11.3 12.0 12.6‰Ẓ S

̂q=5̃ ̂ ף ̆ ᵝ̔%̃

ԋҀ

1

2

3

4

5

6

7

9

ṿ%

‰Ẓ 11.2

ᵣ % 97.1

ף └
97.1¤33.6

Ὑ

Ὓ

Ὑ σὛ
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ɻ ‼ ᾨ ‼ ғ ɻ

‼  

4.1 Ὺ ῗⅎ  

ᵩ Ї ɻ ɻ Ї ₉ү

ɻ ɼῚҲ

Ḧ ЃEPAЄ ⅎ ҏ῎ ɼEPA8081 (

  ) ԋ 28   ЖEPA8082 (

)ЖEPA8270d ( ð Ѓ

Є) 2007 ɻ ᵩ Ҳ

ⅎ ЇῚ ʃ Ḧ ʄRCRA Ҳ

241 ⅎ ɼῚל ῗ ‼ɼ ‼ñ

.   . ḡ

ЃISO 10382-2002Єòɻ ñ .  

. ḡ ᴀ ЃDIN ISO 10382-2003(  ISO 

10382-2002)Єò ɼ 

Ҳ ᵒ ‼ ɼ ‼

ʃ GB/T 14550-2003 Ҳ῏῏῏ ʄЇ

׃ ῏῏῏ɻ 8 Їҙ‰

ɼʃGB17378.5-2007  ֒ ⅎ 

ⅎ ʄ E ҲЇ ԋ Ҳ  

ⅎ PCBs ⅎ ɼ ⅎ
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Ї‰ Ї ᵲ ɼ

ԑ └҈ ש Ї ╦ ⅎ

‼ ЕñGB/T 5009.190-2006 Ҳ ò

ñGB/T 22331-2008 ֥ Ҳ  òɼ

‼ GB 5085-2007 ⌡ ‼ҲЇ ҩү

ᴌ └ ᵩ Ҳ ⅎ Ї ʃGB 

5085.3-2007 ⌡ ‼ ₴ ⌡ʄЇ H Ņ ᵩ

    ņЇ └ԋ ╛ɻä-῏῏῏ɻ

å-῏῏῏ɻæ-῏῏῏ɻç-῏῏῏ɻӞ ɻä- Ҿɻæ- Ҿɻ

ҾῚל ᵩɻ1,2-ԑ -3- Ҟ ɻ4,4'-DDDɻ4,4'-DDEɻ4,4'-DDTɻ

ԑ Ҿɻ ╛ɻ Ҿ Iɻ Ҿ IIɻ Ҿ ɻ ╛ɻ

ɻ ɻ҈ ɻ ҈ ɻ῏ ɻ῏ ԑ ɻ

╛ɻ ɻ ɼ K ñ ᵩ  

 / òЇ └ԋ  

ⅎ ɼ N Ņ ᵩ  (PCBs ) ņЇ

ԋPCBs ᵩ ⅎ Ї Ҳ ҿ 57-70 

ɛg/kgɼ Ḧ ҟ ‼ŅHJ350-2007 ᴰ

ᴍ ‼ņҲӤ ԋ ῗ ⅎ Ї D

Ņ Ҳ  Ј Ѓ

ЄņЇӤ ԋ   ЇῚ ₴

ɼ 
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Ὺ ῗ ‼ ҐЕ 

‼   ⅎ  

EPA8081B ᵩ ᵩ    GC 

EPA8270C ɻ ɻ   GC-MS 

EPA8082A ɻ ɻ   GC 

ISO 10382-2002    ɻ
 

GC 

GB/T 14550-2003  ῏῏῏ɻ  GC 

GB5085.3-2007 ᵩ    ɻ
 

GC/GC-MS 

GB17378.5-2007  
  ɻ

 
GC 

HJ350-2007    ɻ
 

GC 

4.2 ғ ‼ ‟ 

Ѓ Є ꜘ ╛ Ї ᴶ

Ї ԋⅎ Ї ԋ╦ ⅎ Ї

ԋⅎ ɼ‰ ‰ Ї ᴶ

ⱵЇ ɼ

Ҳ   ɻ ⅎ GC-MSⅎ ЇΊ

ɻ ɻ‼ Ї ғ ⅎ Ї

Ї ⅎ ᴮԓ ‼ EPA ɼ

‼ ₴ ғ ‼ 18ɼ 
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18 ғ ‼ ₴  

 

 
 

(ng/g) 

GB/T 

14550-2003 

(ng/g) 

EPA8270 

PQL 

(ng/g) 

EPA8081 

EQL 

((ɛg/L) 

GB 

17378.5-2007 

(ng/g) 
DD2005-03 

(ng/g) 

a-῏῏῏ 0.24 0.049   0.027 1~5 

῏  0.13  660    

b-῏῏῏ 0.23 0.08  0.91 0.052 1~5 

g-῏῏῏ 0.25 0.074  1.4 0.026 1~5 

d-῏῏῏ 0.14 0.18  0.93 0.024 1~5 

PCB28 0.26    0.05 2~10 

҈  0.22   1.7 0.028 8 

PCB52 0.21    0.068 2~10 

╛ 0.26   1.4 0.025 8 

҈  0.25   1.5 0.026  

- Ҿ 0.23   1.5  1 

PCB101 0.19    0.05 2~10 

- Ҿ 0.14   1.8  1 

p,p'-DDE 0.26 0.17  1.0 0.028  

╛ 0.22   0.9 0.029 5 

╛ 0.50   1.7 0.038 5 

PCB118 0.23    0.052 2~10 

p,p'-DDD 0.29 0.48  1.4 0.041  

o,p'-DDT 0.35 1.9     

PCB153 0.12    0.049 2~10 

p,p'-DDT 0.15 4.87  0.6 0.041  

PCB138 0.36    0.038 2~10 

PCB180 0.40    0.029 2~10 

 0.12      

 
ЕGB/T 14550-2003 Ҳ῏῏῏  

EPA 8081 ⅎ Ҳ    
EPA 8270 ð Ѓ Є 
GB 17378.5-2007  ֒ ⅎ ⅎ Ѓ EɻF Є 

DD2005-03 ᴍ ⅎ  

 

֒ɻғ ῗ ɻ ┼ ‼ ῗ  

‼ ҿ ‼Ї ᵲҿ Ѓ Є ɻ

  ᶳ ɼ ‼

ʃGB/T 14550-2003 Ҳ῏῏῏ ʄЇ

׃ ῏῏῏ɻ 8 Ї ‰ Ї
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╦ ɼ Ї ₴

ɼ ‼Ї ‼ ɼ 

῏ɻ ⅎ ᶳ  

Ғ ⅎ ɼ 

҈ɻ ‼ᵲҿ ┼ ‼ ‼  

‼ᵲҿ ‼ɼ 

῍ɻ ‼  

‼ Ї ‼ ᴰ ⸗῎

Ї ᵣ Ї ‼

Ї⅓ ꜠ ҟ ‼ ɼ 

Ӣɻ ῗ ‼  

ɼ 

ɻῚל ԍ Ԑ  

ɼ 
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ᴌ A  

A-1 SPE‰  

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

Ŭ-ΈΈΈ 

1 

0.94 5.59 7.45 38.5 433 

1.21 5.28 9.36 42.3 410 

1.02 5.76 7.28 42.4 411 

1.09 5.80 7.28 43.0 433 

2 

0.83 4.32 8.96 42.9 416 

0.80 4.55 8.24 41.4 423 

0.83 4.16 7.93 39.3 447 

0.72 3.99 7.99 42.2 411 

3 

0.97 3.70 8.11 39.4 477 

0.97 3.71 8.32 39.4 483 

0.94 3.66 8.44 38.1 484 

0.95 3.69 8.49 37.7 476 

4 

0.73 4.73 8.32 37.4 431 

0.73 4.34 8.27 33.6 409 

0.70 3.89 7.66 40.4 425 

0.85 4.74 8.64 37.2 404 

5 

1.01 5.81 9.84 37.6 412 

0.98 5.68 8.87 35.7 408 

1.00 5.54 7.70 39.9 398 

0.97 5.52 8.96 39.6 437 

6 

0.93 5.41 8.14 36.6 526 

1.06 5.61 8.79 45.6 540 

1.01 5.83 7.69 41.3 541 

1.12 5.43 7.77 36.5 547 

7 

0.94 5.45 9.02 53.6* 454 

0.95 5.41 10.9 47.6 463 

0.98 5.15 10.1 58.0* 427 

1.03 5.58 11.3 46.0 478 

8 

1.03 5.41 10.4 47.6 473 

1.02 4.98 9.95 47.3 471 

1.02 5.35 10.5 47.4 462 

1.04 5.40 10.3 47.8 473 

9 

1.03 5.46 7.20 43.5 521 

1.00 5.46 7.73 41.1 523 

1.00 5.53 7.75 39.8 530 
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1.05 5.47 7.69 41.3 522 

 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

Έ  

1 

1.04 4.09 8.00 38.2 446 

1.19 4.27 7.29 35.5 487 

1.20 4.81 7.36 37.3 419 

1.10 4.58 7.36 40.3 439 

2 

1.07 4.17 9.28 40.3 427 

0.93 3.95 8.53 43.6 427 

0.96 4.51 8.57 40.7 395 

0.79 4.10 8.34 41.1 406 

3 

0.73 3.93 7.17 37.0 431 

0.72 3.93 7.08 37.1 431 

0.72 3.97 7.18 36.7 433 

0.75 4.01 7.22 36.4 425 

4 

0.70 3.93 7.33 39.2 436 

0.73 4.00 7.27 29.4 447 

0.73 3.64 7.01 36.8 456 

0.70 3.43 7.30 35.1 484 

5 

0.95 4.44 7.44 35.8 455 

1.12 4.45 7.03 35.1 483 

1.14 4.43 7.11 36.0 488 

1.19 4.54 7.31 37.2 461 

6 

0.89 4.41 7.89 38.1 452 

0.90 4.44 7.60 43.5 471 

0.97 4.43 7.74 40.4 486 

0.99 4.38 7.87 36.0 494 

7 

0.66 4.44 8.17 53.6 469 

0.77 4.80 8.40 48.3 489 

0.78 4.83 9.11 55.3 448 

0.75 4.98 8.11 45.4 483 

8 

1.24 5.62 12.8** 63.3 567 

1.25 4.81 12.8** 62.8 572 

1.23 5.54 13.4** 63.5 569 

1.24 5.42 13.0** 63.7 586 

9 

0.91 4.61 7.61 35.3 425 

0.91 4.56 7.31 34.5 420 

0.88 4.57 7.50 33.4 440 

0.90 4.54 7.59 35.1 432 

 



 

57 
 

 

 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

ɓ-ΈΈΈ 

1 

0.98 5.59 9.27 40.0 475 

0.83 5.58 7.81 39.3 419 

1.24 5.62 9.08 42.0 435 

1.04 5.90 9.08 45.3 480 

2 

0.87 5.29 10.4 51.4 480 

0.87 5.27 10.0 44.3 463 

0.81 5.51 9.50 45.2 485 

0.94 4.31 8.52 47.0 435 

3 

0.72 3.89 7.62 35.1 423 

0.76 3.87 7.50 36.3 421 

0.75 3.88 7.48 35.9 422 

0.78 3.91 7.65 35.5 415 

4 

0.96 4.64 8.44 38.0 427 

0.78 3.85 8.02 34.3 426 

0.78 3.77 9.28 39.7 419 

0.97 3.87 7.22 39.8 417 

5 

1.02 5.72 7.64 37.3 388 

1.11 5.60 9.29 36.2 418 

0.93 5.74 8.40 37.2 417 

1.03 5.60 7.78 47.3 451 

6 

1.01 5.72 8.61 42.5 537 

1.03 5.86 10.4 48.9 552 

0.98 5.89 8.40 47.4 553 

1.16 5.68 8.30 39.8 568 

7 

0.85 4.58 8.79 57.7 501 

1.16 5.08 11.3 45.5 505 

1.01 5.09 9.82 56.4 470 

1.09 5.29 11.1 48.1 523 

8 

0.82 4.30 8.34 41.6 422 

0.72 4.21 11.1 40.5 420 

0.84 4.16 10.8 42.2 418 

0.82 4.45 8.79 41.9 427 

9 

1.18 5.52 7.61 43.6 556 

1.30 5.55 7.77 45.6 558 

1.09 5.54 7.57 44.4 579 

1.00 5.46 7.68 46.1 558 
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̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

ɔ-ΈΈΈ 

1 

1.29 4.96 9.06 41.7 402 

1.22 4.95 8.67 42.4 432 

1.20 5.62 9.27 39.5 420 

1.20 5.20 9.27 50.0 439 

2 

0.84 4.98 9.39 48.1 443 

0.90 4.88 8.25 43.9 460 

0.95 5.35 8.61 44.9 413 

0.77 4.79 8.50 44.7 432 

3 

0.90 3.73 8.07 43.4 482 

0.86 3.70 7.95 43.4 479 

0.86 3.62 7.96 41.9 481 

0.85 3.65 8.11 41.5 473 

4 

0.81 4.64 8.97 38.3 421 

0.76 4.38 8.58 32.9 426 

0.85 4.20 8.75 42.1 433 

0.72 4.42 7.66 38.8 432 

5 

1.26 4.92 8.31 40.5 420 

1.24 5.29 8.43 39.4 432 

1.21 5.07 8.85 35.0 432 

1.21 5.29 7.77 42.6 447 

6 

1.11 5.86 7.26 43.6 548 

0.94 5.74 7.83 50.1 561 

1.19 5.23 7.54 46.0 547 

1.06 5.05 7.55 40.1 571 

7 

1.05 4.75 8.78 51.5 458 

1.02 4.78 11.2 42.2 461 

1.07 5.28 9.81 48.0 428 

1.13 5.49 11.0 43.1 478 

8 

1.00 4.50 8.53 47.2 491 

0.88 4.66 11.1 47.1 475 

1.02 4.50 10.9 47.2 465 

1.00 4.34 8.69 46.8 488 

9 

1.17 5.56 7.77 41.6 521 

1.16 5.84 8.48 43.6 540 

1.15 5.59 8.56 40.3 528 

1.13 5.39 7.76 43.6 534 

 

 

 



 

59 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

ŭ-ΈΈΈ 

1 

0.90 5.31 7.22 47.6 375 

1.23 5.93 8.09 43.8 405 

1.14 6.44 7.95 43.6 402 

1.14 6.11 7.95 46.6 410 

2 

0.75 5.52 11.7** 57.5 518 

1.09 5.53 9.08 52.2 503 

1.08 5.52 9.69 47.3 506 

0.82 5.05 8.78 47.1 511 

3 

1.06 4.30 8.13 39.5 535 

1.14 4.24 8.08 29.5 530 

1.14 4.31 8.09 38.7 531 

1.15 4.35 8.11 38.3 538 

4 

0.87 4.14 8.02 37.1 392 

0.80 3.94 7.07 30.8 404 

0.77 3.85 7.57 45.7 410 

0.90 3.90 7.70 38.8 392 

5 

1.04 6.40 7.14 37.1 399 

1.02 5.88 7.92 36.1 405 

1.19 6.02 7.01 37.7 379 

1.19 6.19 7.15 40.0 422 

6 

1.09 5.83 7.46 41.3 572 

1.00 5.21 8.53 46.4 574 

1.11 5.11 8.10 44.6 567 

1.11 5.14 8.03 37.1 566 

7 

0.89 4.85 9.49 58.4 468 

1.08 5.29 10.2 41.1 455 

1.07 4.81 11.1 48.5 429 

1.03 5.30 11.6** 42.7 490 

8 

1.05 5.88 10.3 56.6 580 

0.93 5.13 10.3 53.6 567 

1.06 5.18 10.3 59.0 553 

1.05 5.37 10.4 59.6 566 

9 

1.02 5.16 12.3 42.1 564 

0.91 5.51 12.3 47.2 572 

0.98 5.57 11.9 45.2 568 

0.93 5.58 11.9 43.4 566 
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̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

PCB28 

1 

1.14 4.91 7.05 40.5 416 

1.06 5.09 7.32 39.6 432 

1.18 5.24 7.09 41.6 443 

1.24 5.08 7.09 41.7 463 

2 

0.89 5.25 10.0 50.2 472 

1.06 5.34 9.46 47.7 437 

1.09 5.62 9.35 44.5 444 

0.75**  5.04 9.19 44.6 466 

3 

0.72 3.98 7.90 36.3 405 

0.74 4.01 7.86 36.3 406 

0.73 4.02 7.87 38.9 408 

0.73 4.06 7.89 38.5 418 

4 

0.90 4.26 7.20 36.5 442 

0.79 3.94 7.15 29.8 440 

0.71 3.87 7.21 40.1 452 

0.93 4.59 7.37 36.4 447 

5 

1.16 4.90 7.15 35.4 425 

1.16 5.08 7.38 35.8 421 

1.15 5.08 7.15 35.3 447 

1.12 5.16 7.49 37.6 452 

6 

1.01 4.98 7.45 38.3 462 

1.04 5.06 7.64 45.1 473 

1.02 4.72 8.02 43.3 475 

1.04 4.53 8.00 40.2 487 

7 

0.94 4.45 9.51 56.4 498 

0.90 4.74 9.95 48.2 503 

0.90 4.82 10.6 53.7 465 

0.94 4.91 9.65 45.5 521 

8 

0.97 4.57 9.99 48.0 409 

0.99 3.33**  10.1 46.2 407 

0.99 4.46 10.1 47.8 401 

0.99 4.49 9.85 47.5 411 

9 

1.07 5.11 7.34 37.7 373 

1.05 5.29 7.34 38.2 368 

1.07 5.23 7.09 38.7 385 

1.06 5.24 7.26 37.5 388 
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̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

҂  

1 

1.12 6.20 8.48 51.6 393 

1.23 6.44 8.96 47.0 403 

1.29 6.32 9.23 52.1 395 

1.36 6.48 9.23 56.4 430 

2 

1.03 4.70 11.5 49.5 505 

1.00 4.86 9.25 51.1 524 

0.95 4.68 9.25 48.6 512 

1.00 4.95 9.88 46.4 538 

3 

0.74 4.47 7.51 40.8 516 

0.77 4.48 7.48 41.1 520 

0.76 4.50 7.48 41.5 520 

0.76 4.44 7.51 42.7 525 

4 

0.83 4.13 9.10 46.0 411 

0.89 4.80 8.88 43.7 399 

0.76 4.76 8.92 49.3 414 

1.01 4.32 7.52 46.9 420 

5 

1.25 6.20 8.95 43.3 390 

1.20 6.26 9.37 44.7 403 

1.29 6.46 8.80 44.5 437 

1.26 6.38 7.52 49.3 439 

6 

1.07 5.92 9.78 51.2 559 

1.14 5.74 10.3 59.1 558 

1.10 6.00 11.6 58.9 577 

1.08 5.07 11.0 57.4 552 

7 

0.93 5.29 8.96 56.9 502 

1.00 5.15 11.4 47.1 492 

1.00 5.29 10.1 52.8 458 

1.08 5.49 11.4 44.0 534 

8 

0.87 4.44 8.89 47.3 513 

0.89 3.22 8.97 45.1 489 

0.90 4.24 8.94 45.9 495 

0.91 4.20 9.10 45.3 499 

9 

1.19 5.47 8.04 41.0 540 

1.15 5.62 8.56 40.4 541 

1.22 5.46 8.23 43.3 552 

1.09 5.67 8.27 41.8 545 
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̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

PCB52 

1 

1.13 4.97 7.50 38.9 440 

1.14 5.19 7.06 37.9 458 

1.19 5.13 7.02 38.3 456 

1.23 5.14 7.02 38.5 485 

2 

0.94 4.96 9.43 49.3 425 

0.92 4.93 8.63 44.4 435 

0.96 5.07 8.54 42.8 449 

0.90 4.68 8.52 43.8 425 

3 

0.75 3.89 7.73 37.4 358 

0.70 3.90 7.68 37.6 361 

0.73 3.94 7.69 37.9 370 

0.73 3.98 7.71 39.1 374 

4 

0.92 4.39 7.04 39.5 463 

0.88 4.08 7.64 29.1 457 

0.85 4.03 6.92 38.4 478 

0.99 4.59 7.30 35.1 463 

5 

1.18 4.96 7.62 37.0 474 

1.16 5.05 7.93 34.9 456 

1.18 5.16 7.65 37.9 465 

1.17 5.16 7.94 37.3 477 

6 

1.04 5.14 7.80 37.3 464 

0.99 5.21 7.23 43.4 479 

1.09 5.41 8.40 41.5 481 

1.11 5.28 8.12 38.3 485 

7 

0.84 4.56 8.54 55.5 496 

0.90 4.79 10.7** 48.6 498 

0.91 4.90 9.52 53.4 464 

0.95 5.01 10.6** 44.3 515 

8 

0.98 4.43 8.22 42.1 464 

0.93 3.24** 8.40 41.9 466 

0.96 4.31 8.38 41.7 461 

0.94 4.32 8.44 42.0 462 

9 

1.00 4.87 7.41 38.7 426 

0.99 4.97 7.11 37.8 444 

1.00 4.98 7.03 38.3 425 

0.98 4.98 7.19 38.3 426 

 

 

 



 

63 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

╕ 

1 

1.00 5.23 7.08 42.5 368 

1.07 5.25 7.62 39.0 381 

1.12 5.35 7.20 43.1 372 

1.17 5.31 7.20 42.9 422 

2 

0.85 4.49 8.75 53.0 481 

0.79 5.00 9.30 53.9 444 

0.77 4.81 8.20 45.7 443 

0.85 4.75 9.71 48.4 442 

3 

0.74 3.91 8.83 38.1 443 

0.73 3.87 8.90 37.0 431 

0.71 3.93 8.92 37.3 423 

0.72 4.00 8.93 38.5 418 

4 

0.72 4.61 7.41 37.7 395 

0.74 4.00 7.19 30.2 376 

0.79 3.83 7.40 40.7 401 

0.94 4.32 7.12 37.8 392 

5 

1.26 5.05 7.33 35.4 376 

1.06 5.29 7.72 38.2 381 

1.12 5.28 7.04 35.2 402 

1.09 5.30 7.98 40.4 426 

6 

1.03 5.30 7.50 37.5 552 

0.92 5.55 7.86 46.2 572 

1.00 5.92 7.59 41.1 548 

1.08 5.50 7.47 40.1 557 

7 

0.78 4.72 8.25 57.6 500 

0.71 5.01 10.4** 48.8 502 

0.92 4.92 9.06 54.5 468 

0.72 5.14 10.1** 44.7 527 

8 

1.05 4.77 8.51 46.1 486 

1.03 3.38** 8.65 45.6 494 

0.98 4.55 8.67 44.7 479 

1.10 4.48 8.66 45.4 499 

9 

0.73 4.90 8.64 37.7 486 

0.77 4.61 8.42 39.1 468 

0.82 4.67 8.48 36.3 483 

0.76 4.89 8.46 36.5 480 

 

 

 



 

64 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

҂  

1 

1.11 5.62 7.53 42.8 399 

1.11 5.86 8.25 37.7 381 

1.20 5.87 8.37 41.6 391 

1.26 5.97 8.37 42.7 422 

2 

0.82 4.11 8.88 55.9 461 

0.89 4.37 8.88 54.5 493 

0.88 4.31 9.11 48.1 447 

0.85 4.28 10.6 50.5 487 

3 

0.87 3.86 7.26 36.0 533 

0.87 3.91 7.18 35.7 486 

0.89 3.94 7.21 35.7 500 

0.89 4.01 7.21 36.8 495 

4 

0.79 4.45 8.31 38.6 410 

0.91 3.65 7.79 31.1 386 

1.02 4.78 7.82 40.3 402 

1.10 4.59 7.26 36.9 392 

5 

1.23 5.79 7.33 38.1 388 

1.15 5.74 8.11 43.4 381 

1.19 5.91 8.25 38.6 404 

1.15 5.86 7.18 40.1 417 

6 

1.16 5.86 8.60 44.0 552 

1.15 5.86 8.89 56.3 574 

1.13 5.92 10.1 51.7 569 

1.15 5.23 10.2 45.6 591 

7 

0.83 4.87 8.07 52.3 467 

0.96 5.53 10.2 40.7 452 

1.07 5.78 8.73 48.1 429 

1.00 5.91 10.0 45.6 497 

8 

0.78 5.73 8.60 42.4 420 

0.68 4.07 8.65 42.5 409 

0.79 5.52 8.94 41.3 423 

0.82 5.21 8.98 41.8 462 

9 

1.09 5.61 7.90 46.9 556 

1.02 5.55 8.41 47.0 536 

1.10 5.43 8.86 44.7 551 

1.16 5.47 7.81 45.4 552 

 

 

 



 

65 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

-

Ҹ 

1 

1.01 5.58 7.60 41.3 379 

1.06 5.77 7.47 37.1 407 

1.11 5.57 7.35 39.9 404 

1.09 5.86 7.35 42.3 413 

2 

1.01 5.38 9.72 52.9 465 

1.03 5.25 9.00 44.5 446 

1.09 5.47 9.10 49.6 419 

0.97 5.04 9.09 43.4 442 

3 

0.80 3.73 7.83 41.0 487 

0.82 3.72 7.87 41.2 411 

0.80 3.74 7.89 41.2 473 

0.83 3.81 7.90 42.5 458 

4 

0.73 4.13 7.41 42.5 396 

0.96 4.65 7.76 32.3 405 

0.93 4.92 6.94 39.2 418 

0.83 4.60 7.21 36.4 410 

5 

1.26 5.40 7.51 37.5 394 

1.06 5.57 7.27 42.5 407 

1.08 5.81 7.00 41.4 414 

1.09 5.67 7.80 36.4 441 

6 

0.94 5.64 7.48 36.7 598 

1.00 5.48 7.74 47.6 600 

1.07 5.64 7.91 43.5 595 

1.12 5.43 8.02 37.4 600 

7 

0.84 4.92 9.31 52.7 472 

0.94 5.42 9.97 48.2 466 

0.96 5.55 10.6 56.9 435 

1.09 5.74 9.57 44.2 501 

8 

0.82 4.67 8.54 42.4 412 

0.83 3.40** 8.39 41.8 406 

0.81 4.45 8.44 41.5 409 

0.83 4.41 8.53 40.9 410 

9 

1.17 5.27 7.56 39.7 517 

1.19 5.31 7.89 38.3 521 

1.13 5.30 7.36 37.0 531 

1.12 5.35 7.31 39.4 521 

 

 

 



 

66 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

PCB101 

1 

1.08 4.95 7.85 38.0 437 

1.00 5.16 7.23 38.7 466 

1.12 5.22 7.98 39.1 474 

1.12 5.46 7.98 39.8 468 

2 

1.01 4.89 9.91 51.7 460 

0.98 4.78 9.04 46.7 436 

1.06 4.95 9.33 44.7 421 

1.00 4.40 9.02 43.8 430 

3 

0.74 4.20 8.48 39.5 469 

0.74 4.24 8.45 39.5 442 

0.74 4.21 8.48 39.6 453 

0.76 4.25 8.49 40.7 449 

4 

0.92 4.39 7.11 40.0 451 

0.98 4.25 7.60 31.4 469 

0.82 4.55 7.04 38.3 455 

0.98 4.78 6.92 35.6 458 

5 

1.24 5.16 7.47 38.5 445 

1.10 5.08 7.23 39.7 464 

1.06 5.31 7.02 38.3 448 

1.06 5.19 7.98 37.9 461 

6 

0.95 4.90 7.12 36.7 502 

0.94 5.06 7.04 42.4 503 

1.00 5.22 7.89 41.4 501 

1.02 4.87 7.45 37.2 508 

7 

0.80 4.79 9.34 56.7** 497 

0.92 5.11 10.5 48.2 495 

0.95 5.28 9.00 54.7 464 

1.02 5.37 10.0 43.3 521 

8 

0.97 4.87 8.33 47.7 452 

0.99 3.52** 8.32 45.9 453 

0.98 4.65 8.36 45.8 431 

1.03 4.64 8.39 44.1 449 

9 

0.98 5.34 7.11 39.3 491 

1.01 5.33 7.74 38.5 493 

0.99 5.44 7.34 38.5 490 

1.00 5.43 7.14 38.9 490 

 

 

 



 

67 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

-

Ҹ 

1 

1.06 5.37 7.05 43.5 390 

1.14 5.68 7.70 38.0 392 

1.19 5.99 7.64 40.2 391 

1.20 6.14 7.64 42.9 397 

2 

1.08 5.46 10.8 48.8 510 

1.05 5.27 10.3 49.0 499 

1.06 5.58 10.1 45.7 476 

1.07 5.09 9.95 46.1 496 

3 

0.99 4.03 7.57 45.4 532 

1.03 3.99 7.52 45.3 520 

0.97 3.95 7.54 45.4 509 

1.00 3.99 7.48 46.8 509 

4 

0.78 3.87 7.67 38.1 393 

0.81 4.42 7.20 30.2 361 

0.86 4.74 7.43 40.8 351 

0.80 4.47 7.03 35.8 397 

5 

1.14 5.75 7.05 38.7 389 

1.13 5.68 7.81 42.4 392 

1.17 5.91 7.45 38.1 401 

1.16 5.84 7.04 38.5 413 

6 

0.97 5.75 7.55 36.2 586 

1.02 5.93 7.76 46.2 595 

1.08 5.95 7.68 43.2 591 

1.16 5.67 7.68 37.1 597 

7 

0.83 4.97 9.27 53.1 499 

0.95 5.50 9.42 48.5 485 

0.98 5.78 8.02 56.8 468 

1.01 5.84 9.10 42.4 534 

8 

0.90 4.49 9.39 41.0 480** 

0.92 3.29 9.27 40.7 393 

0.93 4.30 9.45 40.7 396 

0.93 4.26 9.47 39.7 397 

9 

0.89 5.59 7.51 41.2 528 

1.08 5.65 7.35 39.6 534 

1.09 5.62 7.90 38.6 538 

0.95 5.51 7.30 42.1 532 

 

 

 



 

68 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

p,p'-DDE 

1 

1.18 5.39 7.05 42.1 346 

1.19 5.77 8.08 36.4 374 

1.22 5.75 7.61 39.0 395 

1.27 5.88 7.61 40.2 411 

2 

1.11 5.62 11.0 58.4 454 

1.11 5.67 10.4 50.7 500 

1.14 5.86 10.2 47.3 512 

1.05 5.38 10.3 46.0 448 

3 

1.04 3.70 7.37 42.2 515 

1.01 3.67 7.35 41.1 539 

1.05 3.67 7.37 41.2 522 

1.05 3.71 7.31 41.6 510 

4 

0.96 4.57 7.85 38.4 353 

0.92 4.17 7.25 29.7 362 

0.77** 4.03 7.40 39.2 353 

1.05 4.62 7.30 35.9 355 

5 

1.15 5.61 7.13 35.1 321 

1.20 5.57 7.74 42.0 330 

1.23 5.83 7.38 37.0 338 

1.21 5.76 7.32 36.7 342 

6 

0.94 5.00 7.47 35.2 516 

0.94 5.18 7.67 44.6 532 

0.98 5.30 7.98 41.9 506 

1.02 4.86 7.76 36.4 517 

7 

0.87 5.04 8.42 50.2 455 

0.94 5.49 10.3** 47.8 447 

0.98 5.53 8.51 58.9 417 

1.06 5.72 9.34 45.3 493 

8 

0.92 5.16 10.8 50.7 506 

0.91 5.09 10.5 49.7 505 

0.94 5.23 10.3 51.4 501 

0.91 5.08 10.7 51.3 491 

9 

1.12 4.73 7.17 34.4 389 

1.19 4.89 7.88 35.7 399 

1.16 4.86 7.83 34.7 373 

1.11 4.76 7.43 36.1 382 

 

 

 



 

69 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

╕ 

1 

0.98 6.30 7.27 46.2 349 

1.03 6.07 8.50 45.4 384 

1.18 6.33 9.53 45.7 354 

1.27 6.33 9.53 48.5 426 

2 

1.11 4.97 11.2 51.3 525 

1.11 4.66 10.6 47.2 502 

1.15 4.71 10.5 43.6 516 

1.07 5.01 8.39 48.8 516 

3 

1.12 5.19 7.97 39.2 474 

1.03 5.14 8.04 39.9 458 

1.05 5.16 8.07 39.0 444 

1.08 5.21 8.00 39.4 435 

4 

0.88 5.23 9.02 35.4 374 

0.98 4.63 9.34 32.6 399 

0.73 4.20 8.66 45.8 356 

0.99 4.88 7.23 38.5 336 

5 

1.20 6.46 8.80 39.9 368 

1.08 6.31 10.1 37.1 374 

1.15 6.20 9.89 39.0 398 

1.10 6.20 7.86 43.1 375 

6 

0.98 4.52 8.76 35.1 456 

0.87 4.66 8.25 40.1 449 

0.93 4.74 7.72 37.1 452 

0.86 4.43 7.60 34.7 455 

7 

1.07 4.80 8.48 49.4 499 

1.07 5.42 10.6 45.8 511 

1.02 4.79 9.32 54.1 483 

1.08 4.57 10.9 45.9 527 

8 

1.00 5.38 10.4 45.7 511 

0.87 5.38 10.1 46.1 476 

1.09 6.02 10.1 48.3 471 

1.00 5.99 10.8 47.3 474 

9 

1.10 4.82 7.35 37.8 483 

1.00 4.97 7.10 33.7 494 

1.04 5.20 7.34 35.2 490 

1.07 4.96 7.29 37.4 469 

 

 

 



 

70 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

╕ 

1 

1.17 5.98 12.7 59.6 636 

1.27 6.12 12.0 63.1 669 

1.25 5.98 11.3 63.9 664 

1.40 6.12 11.3 63.9 646 

2 

0.90 5.12 9.47 52.2 503 

0.90 5.27 10.8 49.7 441 

0.82 4.91 8.51 49.0 408 

0.86 4.16 10.4 48.8 461 

3 

0.96 5.52 11.5 56.6 595 

1.01 5.50 11.5 57.5 612 

1.00 5.54 11.5 56.2 593 

1.00 5.60 11.7 56.7 581 

4 

0.99 4.90 12.6 49.3 646 

1.07 4.86 12.1 56.6 656 

1.16 5.07 12.0 61.4 638 

1.09 4.65 10.2 55.8 645 

5 

1.28 6.34 12.2 57.4 612 

1.21 6.48 13.3 55.8 654 

1.23 6.12 12.0 50.4 622 

1.26 6.05 9.89 61.2 638 

6 

1.08 5.92 9.02 47.7 580 

1.07 5.81 9.50 43.4 598 

1.14 5.91 8.33 40.3 573 

1.14 5.72 8.64 38.5 586 

7 

1.14 4.55 8.59 48.6 495 

1.12 5.27 9.92 48.0 512 

1.09 5.47 8.61 58.7 479 

1.04 5.38 9.66 46.7 526 

8 

1.16 5.26 11.4 54.4 497 

1.01 5.32 11.4 53.8 413 

0.96 5.56 11.0 52.5 425 

0.91 5.33 11.4 53.0 461 

9 

1.24 5.30 10.9 42.3 602 

1.12 5.03 10.5 41.5 612 

0.99 5.16 10.6 44.4 579 

1.12 4.89 9.49 42.1 583 

 

 

 



 

71 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

PCB118 

1 

0.95 4.95 7.10 45.3 571 

0.95 4.94 7.44 40.9 575 

1.10 4.90 7.48 41.0 548 

1.02 5.46 7.48 40.2 592 

2 

1.06 5.43 10.7 55.0 500 

1.02 5.21 10.5 47.6 523 

1.02 5.35 9.60 47.2 470 

0.79 5.11 10.0 48.2 483 

3 

0.80 3.52 7.62 41.0 506 

0.82 3.58 7.61 41.0 486 

0.81 3.50 7.63 40.2 471 

0.81 3.52 7.67 40.6 461 

4 

0.93 4.30 7.46 39.3 577 

0.97 4.00 7.04 30.5 557 

0.79 4.80 7.45 43.1 543 

0.73 4.54 7.04 35.4 564 

5 

1.18 4.65 7.87 37.2 520 

1.02 4.92 7.80 35.3 573 

0.99 5.20 7.20 37.6 560 

1.02 4.92 7.20 38.2 572 

6 

0.97 4.93 7.43 37.2 492 

0.94 4.91 7.16 39.7 502 

0.96 5.21 7.46 38.2 474 

0.99 4.81 7.39 38.1 491 

7 

0.86 5.30 9.01 49.3 490 

1.00 5.75 9.45 48.1 476 

1.01 5.94 8.91 54.8 450 

1.02 5.11 10.3 41.6 522 

8 

1.13 5.73 11.4 60.2 583 

1.29 5.63 11.7 59.2 585 

1.24 5.92 11.5 61.2 576 

1.28 5.80 12.0 58.0 566 

9 

1.04 5.26 7.31 38.2 470 

1.05 5.16 7.36 34.7 452 

1.09 5.34 7.04 36.3 464 

1.03 5.18 7.18 36.1 474 

 

 

 



 

72 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

p,p'-DDD 

1 

1.22 6.05 7.61 45.4 353 

1.24 6.21 8.33 41.0 358 

1.22 6.03 9.31 40.2 345 

1.29 6.29 9.31 40.8 351 

2 

1.08 5.73 8.94 54.3 499 

0.85 5.07 9.54 51.8 457 

0.83 5.09 10.2 46.3 474 

1.11 5.13 10.5 50.2 429 

3 

0.92 5.94 11.3 50.5 367 

0.95 5.79 11.2 51.0 374 

0.96 5.67 11.2 50.1 368 

0.96 5.59 11.1 50.5 389 

4 

1.04 4.20 8.82 39.8 361 

0.89 3.70 8.26 31.2 366 

0.73 3.88 8.23 43.2 424 

0.97 4.56 7.57 37.9 411 

5 

1.04 6.12 7.26 38.3 340 

1.22 6.04 8.85 41.3 355 

1.27 6.25 9.26 35.6 311 

1.23 6.12 7.33 38.2 313 

6 

1.17 5.83 10.5 42.5 537 

0.99 5.34 11.0 52.5 531 

1.19 5.94 11.0 50.1 531 

1.11 5.24 11.4 38.7 555 

7 

0.97 4.93 8.40 56.5 472 

1.15 4.99 11.1 43.9 456 

1.18 5.47 9.27 58.9 442 

1.08 5.00 11.1 46.0 530 

8 

0.85 5.08 10.5 49.7 483 

0.96 5.37 10.6 49.3 479 

0.89 5.37 10.6 49.8 479 

0.93 5.54 10.4 50.1 469 

9 

1.20 5.34 8.17 42.9 376 

1.26 5.57 8.85 41.4 373 

1.20 5.26 8.61 43.8 362 

1.22 5.52 8.20 41.0 366 

 

 

 



 

73 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

o,p'-DDT 

1 

1.18 5.77 7.89 47.5 420 

1.29 6.30 8.31 41.4 416 

1.31 5.77 9.30 39.1 381 

1.29 5.96 9.30 45.4 422 

2 

1.09 5.28 10.9 54.0 505 

1.09 5.91 10.4 54.6 496 

1.05 5.64 9.94 47.3 447 

0.95 4.89 10.0 49.9 467 

3 

0.93 4.02 8.21 37.2 452 

0.90 4.07 8.22 37.2 456 

0.89 4.10 8.24 36.7 474 

0.90 4.14 8.18 37.0 478 

4 

1.13 4.15 8.80 35.1 418 

0.92 5.94 8.84 28.4 396 

0.91 5.01 8.46 44.4 418 

0.74 4.56 7.84 37.9 388 

5 

1.26 6.05 8.52 38.4 376 

1.24 6.27 9.02 40.7 401 

1.24 5.88 9.17 37.8 349 

1.30 6.53 7.80 42.9 435 

6 

0.79 5.02 9.54 45.1 558 

1.17 5.44 10.6 54.0 546 

0.88 5.67 10.4 48.9 555 

0.95 5.13 10.7 42.5 575 

7 

0.85 4.35 8.16 51.8 458 

1.03 5.70 10.8 48.2 435 

1.07 5.52 8.86 59.0 419 

1.04 5.01 10.2 45.0 492 

8 

0.94 5.46 10.2 49.8 484 

0.98 5.48 10.4 48.5 482 

0.99 5.63 10.2 50.3 474 

0.95 5.59 10.2 50.5 462 

9 

1.33 5.71 8.26 39.8 453 

1.29 5.56 8.94 38.5 440 

1.24 5.71 8.29 42.7 473 

1.33 5.59 8.20 38.1 417 

 

 

 



 

74 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

PCB153 

1 

0.94 4.70 7.15 37.4 611 

0.95 4.99 7.42 35.6 593 

0.96 4.86 7.16 35.3 568 

0.99 5.19 7.16 37.3 620 

2 

0.85 5.27 9.90 52.1 466 

0.83 5.31 9.10 48.8 464 

0.85 5.85 9.28 44.4 427 

0.82 5.03 9.56 46.8 445 

3 

0.81 3.63 7.38 41.7 506 

0.81 3.58 7.42 41.7 490 

0.82 3.58 7.44 40.7 488 

0.82 3.62 7.45 40.6 492 

4 

0.80 4.46 7.29 35.6 615 

0.71 3.82 7.67 24.9 580 

0.85**  4.53 7.05 36.5 598 

0.71 4.01 7.83 37.8 581 

5 

1.01 4.57 7.56 41.0 579 

0.95 4.78 7.25 37.6 593 

0.97 5.09 7.77 36.3 569 

0.98 4.93 7.94 39.4 618 

6 

0.94 5.04 7.42 39.5 486 

0.95 5.07 7.28 40.9 497 

0.97 5.15 7.16 39.5 475 

0.98 4.92 7.22 35.2 497 

7 

0.90** 4.66 9.14 56.5 501 

1.02 4.88 10.0** 47.4 496 

1.07 5.04 8.50 53.8 463 

1.08 5.23 9.69 41.5 529 

8 

0.99 6.69 10.9 53.9 534 

1.02 5.24 10.8 53.1 531 

1.00 5.50 10.9 53.1 533 

1.04 5.41 11.2 52.6 524 

9 

0.93 5.11 7.66 34.0 460 

0.91 5.06 7.46 34.0 460 

0.94 5.10 7.61 34.3 457 

0.90 5.11 8.00 34.7 463 

 

 

 



 

75 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

p,p'-DDT 

1 

1.10 5.67 9.36 45.8 446 

1.25 5.90 10.0 41.9 409 

1.24 6.01 11.1 43.5 424 

1.28 5.54 11.1 44.9 445 

2 

0.97 5.80 10.7 56.2 454 

1.03 4.73 9.81 52.8 484 

0.95 4.60 9.06 46.6 462 

0.94 4.70 8.53 44.0 492 

3 

1.14 5.33 10.9 35.1 434 

1.07 5.37 10.8 35.1 443 

1.10 5.46 10.8 35.2 430 

1.11 5.51 10.8 35.0 448 

4 

0.94 5.00 10.6 41.9 446 

0.97 5.87 10.3 35.6 416 

1.09 5.12 10.0 43.9 435 

1.16 4.14 8.99 35.9 399 

5 

1.18 5.54 9.39 35.9 383 

1.17 5.09 10.6 36.1 405 

1.26 5.97 11.2 36.7 385 

1.25 5.46 9.71 40.2 479 

6 

0.94 6.00 10.0 44.4 392 

1.11 5.92 10.6 53.8 391 

1.05 5.84 11.4 53.7 347 

1.14 5.73 11.8 41.6 371 

7 

1.01 4.74 9.48 49.5 458 

1.02 5.17 10.7 47.0 443 

1.09 5.03 9.88 55.8 415 

1.08 5.57 10.5 48.0 507 

8 

0.94 6.83 10.2 49.8 450 

0.98 5.48 10.4 48.5 448 

0.99 5.63 10.2 50.3 438 

0.95 5.59 10.2 50.4 424 

9 

1.23 5.02 11.3 37.2 464 

1.23 5.84 11.8 37.3 444 

1.18 5.44 11.5 42.2 469 

1.21 5.51 11.7 40.5 487 

 

 

 



 

76 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

PCB138 

1 

1.01 4.85 7.30 39.5 572 

0.98 4.82 7.29 36.6 550 

0.99 4.89 7.17 35.4 570 

1.09 5.24 7.17 35.9 568 

2 

0.81 5.80 11.0 53.0 483 

0.78 5.71 10.2 47.1 489 

0.82 5.67 10.0 42.9 471 

0.78 5.19 10.1 45.9 487 

3 

0.92 3.86 7.46 43.4 509 

0.96 3.79 7.48 43.4 491 

0.95 3.77 7.50 42.7 489 

0.96 3.81 7.55 41.4 493 

4 

0.91 4.96 7.23 38.6 570 

0.82 4.55 7.22 27.8 560 

1.04 5.17 7.19 38.0 549 

1.00 4.03 6.98 36.6 539 

5 

1.08 4.74 7.74 35.1 514 

1.00 4.87 7.59 35.4 550 

1.03 5.03 7.01 39.9 528 

0.99 4.85 7.99 38.4 585 

6 

0.96 4.92 7.27 36.0 487 

0.97 5.08 7.24 41.2 500 

0.97 5.22 7.40 38.9 477 

0.99 4.83 7.22 36.8 502 

7 

0.87 4.90 8.49 50.3 453 

1.03 5.33 11.1 47.3 449 

1.02 5.49 9.60 56.2 424 

1.02 5.66 10.7 41.4 481 

8 

1.06 6.42 11.6 52.9 518 

0.96 4.99 11.7 50.2 511 

1.03 5.13 11.6 52.3 516 

1.02 5.11 11.8 51.5 500 

9 

1.04 5.11 7.26 37.8 477 

1.01 5.01 7.18 35.7 464 

1.01 5.08 7.11 36.1 457 

1.01 5.00 7.10 33.8 478 

 

 

 



 

77 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

PCB180 

1 

1.12 5.56 7.09 44.4 477 

1.03 5.51 8.23 41.5 479 

1.10 5.28 7.34 39.7 489 

1.17 5.69 7.34 39.9 517 

2 

0.86 4.23 9.39 53.4 469 

0.85 4.59 8.40 49.3 464 

0.81 4.30 8.64 47.7 457 

0.86 4.38 8.38 45.9 454 

3 

0.92 3.58 9.17 38.1 397 

0.95 3.61 9.18 38.0 407 

0.92 3.61 9.20 37.1 406 

0.93 3.65 9.21 36.0 409 

4 

0.75 4.76 7.79 39.7 497 

0.86 3.95 7.04 32.5 484 

0.90 4.54 7.64 42.9 486 

1.00 4.30 7.13 35.3 487 

5 

1.05 5.19 7.02 37.9 466 

1.11 5.42 8.20 35.9 479 

1.10 5.60 7.06 39.2 494 

1.07 5.39 7.31 36.4 506 

6 

0.92 4.98 7.35 38.7 513 

0.96 5.04 7.52 41.8 517 

0.96 5.18 7.36 40.1 490 

1.00 4.83 7.33 39.4 512 

7 

0.99 4.62 8.06 47.8 486 

1.17 5.04 8.57 44.8 518 

1.12 5.09 9.06 54.1 441 

1.01 5.28 10.1 39.8 512 

8 

0.96 6.61** 10.7 50.6 501 

0.98 5.25 10.9 49.1 508 

0.99 5.38 10.4 49.2 483 

0.98 5.35 10.6 50.1 482 

9 

1.12 5.14 7.39 38.2 467 

0.94 5.10 7.32 40.3 469 

0.97 5.10 7.29 40.0 460 

1.05 4.96 7.36 37.9 468 

 

 

 



 

78 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

 

1 

0.99 4.81 7.06 41.1 474 

0.96 4.99 7.60 38.4 460 

1.04 5.01 7.71 38.6 462 

1.10 5.27 7.71 39.2 500 

2 

0.94 5.67 11.3 46.6 497 

0.97 5.90 10.0 48.1 500 

1.01 5.86 10.0 43.8 461 

0.89 5.29 9.92 45.3 492 

3 

0.74 3.62 7.42 36.2 374 

0.71 3.62 7.42 36.2 371 

0.74 3.68 7.44 35.7 370 

0.73 3.51 7.14 35.6 373 

4 

0.82 4.85 7.65 38.1 487 

0.89 4.48 7.09 30.6 461 

0.78 5.40 7.51 39.7 473 

0.85 3.81 7.14 37.6 455 

5 

1.03 4.80 7.61 35.0 426 

1.02 4.91 7.95 38.8 460 

1.03 5.13 7.58 35.9 449 

1.00 5.00 7.91 35.3 520 

6 

0.74 4.14 7.56 38.0 550 

0.80 4.58 7.01 41.9 566 

0.83 4.82 7.24 39.9 545 

0.88 4.22 8.17 38.4 574 

7 

0.81 4.76 9.20 57.3 486 

0.90 5.31 9.95 46.8 525 

1.01 5.39 10.0 54.8 453 

1.06 5.55 11.4 43.0 517 

8 

1.01 4.70 9.69 46.8 468 

0.98 4.65 9.82 46.5 474 

1.02 4.79 9.68 46.6 468 

0.97 4.69 9.73 47.6 458 

9 

0.99 4.89 8.02 36.7 471 

0.95 4.95 8.42 33.2 455 

0.93 4.94 7.82 34.8 461 

1.00 4.91 7.84 35.1 455 

 

 

 



 

79 
 

A-2 GPC+SPE‰  

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

Ŭ-ΈΈΈ 

1 

2.02 4.47 9.66 46.2 531 

1.83 5.10 9.91 47.6 614 

1.83 4.86 10.0 48.5 627 

1.79 4.99 9.93 49.8 613 

2 

1.44 4.28 8.96 44.4 411 

1.47 4.55 8.24 43.9 399 

1.54 4.38 7.94 40.8 399 

1.54 4.28 7.99 43.8 403 

3 

1.93 4.16 9.26 48.5 456 

1.97 4.18 9.26 49.3 463 

1.96 4.18 9.18 48.3 459 

1.92 4.19 9.04 49.0 450 

4 

1.44** 4.99 9.16 48.0 570 

1.89 4.62 8.28 49.3 619 

2.03 4.92 9.02 47.5 595 

1.70 4.23 8.28 49.4 605 

5 

1.94 5.28 7.78 48.9 547 

1.94 4.77 9.09 47.4 473 

1.92 4.66 8.39 48.7 567 

1.81 5.14 9.78 48.7 522 

6 

2.00 5.06 8.30 41.2 513 

2.04 5.12 10.4 45.4 532 

1.97 5.23 9.22 40.6 529 

2.15 5.26 10.6 45.5 520 

7 

1.90 5.23 10.2 58.5 515 

1.84 5.03 10.5 62.3 509 

1.88 4.89 9.24 54.0 511 

1.73 4.77 9.52 55.1 507 

9 

2.13 5.76 9.7 46.6 564 

2.20 5.60 9.5 46.6 559 

2.03 5.65 9.99 47.8 560 

2.21 5.74 9.78 46.2 581 

 

 

 

 

 

 

 



 

80 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

Έ  

1 

1.58 4.43 8.96 37.1 463 

1.58 4.92 7.39 36.7 466 

1.62 5.05 8.78 35.7 361 

1.64 4.68 7.86 41.0 349 

2 

1.55 4.36 9.28 47.9 393 

1.51 4.83 8.53 46.1 407 

1.71 4.41 8.57 42.6 407 

1.57 4.34 8.34 48.4 391 

3 

2.00 3.55 9.01 50.8 420 

1.95 3.53 8.96 49.8 418 

1.99 3.53 9.07 50.6 424 

1.95 3.54 8.74 49.5 424 

4 

1.46 3.32 7.34 36.0 400 

1.57 3.78 6.91 39.9 408 

1.82 4.12 7.89 36.7 478 

1.39 3.64 8.76 45.6 362 

5 

1.49 5.19 7.85 37.0 372 

1.65 4.49 7.20 36.4 355 

1.58 4.74 8.81 38.8 479 

1.63 4.93 8.17 36.3 482 

6 

1.75 4.41 7.24 38.4 480 

1.84 4.57 7.76 44.1 502 

1.91 4.56 8.09 40.5 495 

1.88 4.61 8.32 44.2 493 

7 

1.70 5.17 11.5 41.0 488 

1.85 4.95 11.6 42.5 500 

1.71 4.98 9.53 38.9 498 

1.97 5.51 9.93 39.8 468 

9 

1.99 4.82 7.90 42.1 469 

1.98 4.82 8.11 40.4 449 

1.97 4.86 7.79 40.1 469 

1.98 4.85 8.37 38.7 478 

 

 

 

 

 

 

 

 



 

81 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

ɓ-ΈΈΈ 

1 

1.75 4.87 11.7 43.4 384 

1.92 5.26 9.43 51.0 386 

2.06 4.83 11.9 49.0 448 

2.15 5.08 12.6 47.2 489 

2 

1.74 4.65 10.4 43.8 420 

1.63 4.92 10.0 49.4 427 

1.72 5.33 9.50 43.0 387 

1.64 4.48 8.52 49.3 426 

3 

1.51 3.68 7.79 47.3 423 

1.52 3.71 7.80 48.8 415 

1.53 3.67 7.72 47.1 413 

1.50 3.72 7.61 48.5 414 

4 

1.51 4.22 11.1 47.6 411 

1.94 4.92 8.95 48.1 416 

1.78 3.97 10.7 46.8 382 

1.89 3.56 10.4 53.7 361 

5 

1.76 5.06 7.33 51.4 412 

2.21 5.02 10.1 46.2 388 

1.47 4.85 9.63 49.1 375 

2.11 5.07 10.6 50.2 431 

6 

1.79 4.85 8.69 43.8 525 

1.89 5.06 9.16 47.9 543 

1.78 5.25 9.15 45.2 548 

1.88 4.97 9.37 47.6 538 

7 

2.00 5.34 11.5 47.1 498 

1.92 4.96 11.1 48.9 512 

1.99 4.82 10.2 47.0 497 

1.86 5.27 10.3 48.5 455 

9 

2.24 5.71 10.3 48.5 551 

2.22 5.55 10.3 49.6 566 

2.21 5.63 10.4 49.0 538 

2.21 5.79 10.4 52.7 540 

 

 

 

 

 

 

 

 



 

82 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

ɔ-ΈΈΈ 

1 

1.79** 5.12 12.3 36.4 355 

2.18 5.12 11.3 43.0 362 

2.53 5.20 12.0 43.4 417 

2.20 5.41 9.81 46.6 475 

2 

1.91 4.85 9.39 52.6 433 

1.71 4.90 8.25 52.2 450 

1.82 4.98 8.61 48.4 434 

1.80 4.67 8.50 50.7 447 

3 

1.61 3.64 7.91 44.9 451 

1.58 3.60 7.85 44.9 455 

1.62 3.62 8.01 44.7 456 

1.58 3.61 7.66 44.7 449 

4 

1.82 4.64 9.94 41.6 390 

1.87 5.12 9.96 45.7 390 

1.73 4.78 11.2 41.0 345 

1.75 4.01 9.77 46.3 487 

5 

2.28 4.91 8.12 47.7 466 

2.32 5.12 10.4 39.9 508 

1.99 5.16 10.1 44.8 483 

2.37 5.16 11.8 45.5 408 

6 

1.86 5.00 8.22 46.7 523 

2.08 4.84 9.78 49.9 538 

2.18 5.69 8.87 44.5 530 

2.10 5.06 9.90 48.6 525 

7 

2.15 5.08 9.12 56.6 465 

2.00 4.99 8.57 59.7 452 

2.09 4.92 9.65 51.4 488 

1.97 5.38 9.69 53.6 419 

9 

2.25 5.58 10.0 47.8 564 

2.20 5.88 10.5 49.7 569 

2.25 5.64 10.7 49.2 573 

2.21 5.92 10.5 49.3 587 

 

 

 

 

 

 

 

 



 

83 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

ŭ-ΈΈΈ 

1 

2.42 5.18 10.3 37.8 437 

2.50 5.33 10.6 44.4 388 

2.46 5.32 12.4 44.6 522 

2.60 5.31 9.88 46.4 544 

2 

1.86 5.38 11.7 54.3 445 

1.94 5.30 9.08 52.9 456 

1.84 5.51 9.69 47.7 445 

1.88 5.08 8.78 55.4 473 

3 

1.79 4.52 10.6 57.7 394 

1.79 4.51 10.7 57.3 389 

1.72 4.57 10.7 57.5 395 

1.69 4.52 10.4 56.9 386 

4 

1.67 4.36 9.81 42.9 490 

2.09 4.71 8.74 45.9 455 

1.85 4.64 10.0 42.1 402 

1.76 3.90 7.96 51.9 496 

5 

2.35 5.26 7.07 48.0 469 

2.55 5.07 8.50 41.2 524 

2.46 5.25 9.73 45.4 398 

2.53 5.29 10.4 46.3 406 

6 

2.00 5.10 8.88 43.3 534 

1.92 4.81 9.13 46.0 549 

1.95 5.22 9.44 44.3 543 

2.05 5.38 8.53 47.2 534 

7 

1.68 5.84** 9.48 45.2 507 

1.69 4.34 8.79 42.7 504 

1.64 4.95 8.16 44.6 511 

1.90 5.30 9.22 41.8 484 

9 

2.40 5.92 10.6 56.8 582 

2.38 5.97 10.6 57.0 582 

2.37 5.88 10.7 57.6 594 

2.32 5.88 10.4 58.7 584 

 

 

 

 

 

 

 

 



 

84 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

PCB28 

1 

1.95 5.16 8.66 40.2 465 

2.06 5.15 8.91 43.5 477 

2.07 5.02 8.99 41.7 481 

1.95 5.25 8.82 43.8 485 

2 

1.79 5.44 10.0 55.7 464 

1.73 5.00 9.46 56.3 484 

1.86 5.43 9.35 51.2 431 

1.91 5.13 9.19 53.9 491 

3 

1.52 3.73 7.07 43.7 392 

1.48 3.68 7.04 44.7 385 

1.50 3.69 7.10 43.5 395 

1.47 3.69 7.07 44.4 385 

4 

1.80 4.87 7.89 41.3 507 

1.86 4.99 7.07 43.7 511 

1.99 4.24 7.82 41.3 537 

1.97 4.47 8.84 51.4** 551 

5 

1.98 5.51 7.96 43.0 524 

2.17 5.26 7.45 41.0 491 

2.00 5.09 8.97 43.6 482 

2.01 5.38 8.79 42.4 506 

6 

1.95 4.87 8.05 49.2 480 

2.01 4.98 8.73 46.0 492 

2.07 4.98 8.62 43.2 485 

2.04 4.97 9.12 46.1 473 

7 

1.73 5.10 9.16 46.0 496 

1.92 5.04 9.53 47.8 465 

1.80 5.03 9.52 44.6 474 

1.95 5.49 8.29 45.8 487 

9 

2.20 5.82 8.88 46.9 397 

2.15 5.88 8.86 46.1 394 

2.19 5.71 8.59 45.9 403 

2.21 6.09 8.65 44.5 413 

 

 

 

 

 

 

 

 



 

85 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

҂  

1 

2.47 6.44 8.88 40.6 522 

2.59 6.41 10.2 43.5 515 

2.37 6.16 9.47 44.6 541 

2.39 6.46 10.3 43.1 489 

2 

1.64 5.17 11.5 54.6 516 

1.88 5.70 9.25 57.2 497 

2.02 5.81 9.25 56.8 471 

1.74 5.33 9.88 59.4 507 

3 

2.12 4.41 7.81 49.5 503 

2.14 4.44 7.88 48.5 504 

2.14 4.39 7.80 49.3 509 

2.10 4.45 7.69 48.2 498 

4 

1.51 4.38 8.89 43.6 506 

2.02 4.87 7.53 43.2 528 

1.90 4.93 8.18 42.4 538 

1.97 4.02 9.74 48.0 539 

5 

2.30 6.43 7.50 43.7 566 

2.48 6.12 8.28 42.6 512 

2.55 6.30 7.49 43.3 541 

2.38 6.45 9.55 44.2 536 

6 

2.10 5.81 9.96 52.1 505 

2.04 5.43 11.3 57.4 503 

1.95 5.80 11.3 54.5 519 

2.20 5.74 11.5 58.2 511 

7 

1.69 5.15 10.5 55.4 514 

1.90 5.06 11.5 50.3 514 

1.73 5.32 9.81 50.3 506 

1.96 5.78 10.2 53.3 465 

9 

2.25 5.59 10.4 49.8 564 

2.27 5.54 10.5 48.6 587 

2.22 5.67 10.9 48.7 595 

2.21 5.77 11.2 49.4 597 

 

 

 

 

 

 

 

 



 

86 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

PCB52 

1 

1.89 5.11 8.97 40.4 492 

2.16 5.07 9.36 43.4 507 

2.11 5.17 9.59 43.4 506 

2.01 5.34 9.28 46.5 497 

2 

1.95 4.85 9.43 47.8 454 

1.77 5.12 8.63 50.6 457 

1.91 5.36 8.54 50.3 400** 

1.88 5.02 8.52 52.2 480 

3 

1.46 3.57 7.77 54.0 447 

1.42 3.54 7.73 43.9 444 

1.45 3.56 7.78 53.5 449 

1.46 3.55 7.54 43.7 441 

4 

1.45 3.64 8.37 42.6 515 

1.68 3.85 7.24 45.7 527 

1.54 3.71 8.21 42.1 524 

1.59 3.77 9.79 50.9 518 

5 

1.92 5.50 8.31 44.3 499 

2.09 5.11 7.82 41.9 493 

2.02 5.14 7.45 45.0 487 

2.06 5.42 9.17 43.8 516 

6 

1.98 5.02 8.04 44.7 487 

2.08 4.92 8.83 44.0 499 

2.10 5.00 8.50 41.5 486 

2.08 5.08 9.09 44.5 482 

7 

1.99 5.23 10.8 44.8 500 

1.89 5.08 10.3 46.8 474 

1.91 5.01 9.86 43.8 474 

1.96 5.41 8.11 45.0 487 

9 

2.07 5.43 8.55 45.5 429 

2.03 5.52 8.79 43.0 434 

2.05 5.43 8.27 45.0 431 

1.99 5.42 8.65 45.1 437 

 

 

 

 

 

 

 

 



 

87 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

╕ 

1 

1.87 4.50 8.76 42.1 466 

2.14 4.47 9.87 46.7 503 

2.24 4.51 10.2 44.4 489 

2.06 4.71 10.0 46.5 472 

2 

1.75 5.29 8.75 54.7 490 

1.70 5.67 9.30 54.5 512 

1.85 5.29 8.20 50.6 517 

2.05 4.79 9.71 46.8 499 

3 

1.40 3.81 7.05 48.4 446 

1.43 3.78 7.06 46.3 443 

1.47 3.79 7.04 48.2 429 

1.48 3.79 6.89 46.0 443 

4 

1.54 4.42 8.97 43.9 469 

1.89 4.76 7.47 46.6 496 

1.67 4.97 8.35 42.7 504 

1.62 4.12 9.65 40.6 501 

5 

1.98 4.86 7.64 41.9 510 

2.31 4.33 8.30 43.3 492 

2.01 4.50 7.93 46.6 485 

2.15 4.78 9.31 43.2 524 

6 

1.81 4.90 9.02 46.5 535 

2.04 4.78 11.8 43.5 541 

2.13 5.23 10.1 41.2 543 

1.77 4.85 10.6 44.8 538 

7 

2.08 5.06 10.4 46.7 527 

2.32 5.08 10.4 47.7 505 

2.03 5.05 9.45 43.8 509 

2.24 5.27 8.28 44.9 423** 

9 

1.88 4.72 7.71 42.8 516 

1.82 4.96 8.36 42.8 507 

1.90 4.69 8.18 43.4 523 

1.86 4.92 8.79 42.3 513 

 

 

 

 

 

 

 

 



 

88 
 

  
̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

҂  

1 

2.10 5.14 10.0 36.1 475 

2.30 4.87 10.5 41.2 504 

2.36 4.87 10.7 39.7 514 

2.22 5.06 10.4 42.5 491 

2 

1.93 5.56 8.88 58.0 552 

1.94 5.26 8.88 57.3 505 

1.96 5.67 9.11 52.2 461 

1.94 5.19 10.6 54.8 512 

3 

1.68 4.12 8.48 52.4 446 

1.64 4.09 8.54 53.0 445 

1.71 4.17 8.43 52.4 440 

1.73 4.04 8.63 52.7 450 

4 

1.73 4.70 9.20 38.8 483 

2.20 4.65 7.77 42.2 509 

1.78 4.75 9.00 38.0 510 

1.71 4.11 10.9 40.5 523 

5 

2.20 5.12 8.27 40.2 535 

2.37 4.84 8.94 37.9 512 

2.20 5.00 8.00 41.9 495 

2.29 5.09 10.3 40.0 525 

6 

1.98 5.80 10.2 44.3 526 

2.16 5.50 11.5 51.0 511 

2.17 5.85 10.9 46.9 543 

2.08 5.96 10.7 53.9 544 

7 

1.92 5.51 10.8 46.1 524 

2.28 5.12 10.3 49.0 513 

1.88 5.10 8.45 43.8 517 

2.26 5.68 10.4 45.3 434 

9 

2.27 5.87 11.2 41.9 549 

2.20 5.98 11.2 42.3 540 

2.12 5.83 11.1 42.5 545 

2.28 5.94 11.3 42.1 572 
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̂q=5̃ ̂ ᵝ̔ɛg/kg̃ 

1 2 3 4 5 

-

Ҹ 

1 

1.99 4.53 9.32 38.9 497 

2.16 4.67 10.6 40.1 482 

2.11 4.67 9.78 40.4 495 

2.08 4.82 10.0 42.7 477 

2 

2.00 5.52 9.72 54.6 563 

2.03 5.59 9.00 53.5 528 

1.99 5.75 9.10 53.5 523 

1.85 5.07 9.09 54.5 526 

3 

1.91 4.52 8.53 46.9 487 

1.88 4.59 8.49 47.3 483 

1.91 4.57 8.57 46.8 484 

1.93 4.53 8.57 47.0 484 

4 

1.48** 4.31 8.72 40.0 487 

2.01 4.68 7.57 42.0 488 

1.68 4.64 8.41 39.6 501 

1.91 4.17 9.89 49.2 534 

5 

2.03 4.75 9.21 40.5 553 

2.19 4.47 8.46 39.6 516 

2.07 4.60 7.49 41.4 497 

2.09 4.78 9.94 40.4 506 

6 

1.78 5.12 9.35 35.5 584 

1.92 5.04 9.94 46.8 597 

1.92 5.21 9.58 41.8 593 

2.01 5.25 9.01 47.8 588 

7 

1.93 5.38 10.5 44.8 518 

1.81 5.11 10.5 47.0 506 

1.87 4.98 9.17 41.8 509 

2.00 5.47 9.33 43.4 425** 

9 

2.26 5.45 10.0 41.6 538 

2.22 5.42 9.83 41.7 543 

2.22 5.45 9.25 43.1 544 

2.20 5.49 10.1 39.8 540 

 

 

 

 

 

 

 

 






























