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Конференция Сторон Стокгольмской конвенции 
  о стойких органических загрязнителях 
Первое совещание  
Пунта-дель-Эсте, Уругвай, 2–6 мая 2005 года 
Пункт 6 b) i) предварительной повестки дня* 

Вопросы для рассмотрения или принятия мер Конференцией 
  Сторон:  меры по сокращению или ликвидации выбросов в 
  результате непреднамеренного производства:  руководящие 
  принципы, касающиеся наилучших имеющихся методов и 
  наилучших видов природоохранной практики 

Проект руководящих принципов, касающихся наилучших 
имеющихся методов, и предварительные указания по 
наилучшим имеющимся видам природоохранной 
деятельности, относящимся к статье 5 и приложению С** 

Записка секретариата 
Как указано в документе UNEP/POPS/COP.1/8, проект руководящих принципов, 

касающихся наилучших имеющихся методов, и предварительные указания по наилучшим видам 
природоохранной деятельности, относящимся к статье 5 Стокгольмской конвенции о стойких 
органических загрязнителях и приложению С к ней, приведены в приложении к настоящей 
записке1.  Официального редактирования руководящих принципов не проводилось. 
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, ,
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3. ,
?

3.1.
/  2, 3, 7  8 .

,
, / .

 (TEQ).  

 TEQ ,
 - 

2,3,7,8 .
(TEF).  17 /

, ,  1988  I-
TEFs.  1997  TEF  419 ,

 (  1).  TEF. 

3.2.
 (TDI) 

,

. ,  1998 
, TDI ,  TEQ,  1- 

4 / .1  2001 
/

 (PTMI)  70 / ,  2,3 /
.

 1. 

/97
TEFs 

I-TEFs 

   

2,3,7,8-
1,2,3,7,8-
1,2,3,4,7,8- 
1,2,3,7,8,9- 
1,2,3,6,7,8- 
1,2,3,4,6,7,8- 
1,2,3,4,6,7,8,9- 

1
1
0.1 
0.1 
0.1 
0.01 
0.0001

1
0.5
0.1
0.1
0.1
0.01
0.001

1 1  ( ) = 1 × 10-15  (1 × 10-12 ).
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/97
TEFs 

I-TEFs

2,3,7,8-
1,2,3,7,8-
2,3,4,7,8- 
1,2,3,4,7,8- 
1,2,3,7,8,9- 
1,2,3,6,7,8- 
2,3,4,6,7,8- 
1,2,3,4,6,7,8-
1,2,3,4,7,8,9-
1,2,3,4,6,7,8,9-

0.1
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01
0.0001

0.1
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01
0.001

No.  (IUPAC) 
77   3,3',4,4'-
81  3,4,4',5-
105  2,3,3',4,4'-
114   2,3,4,4',5- 
118  2,3',4,4',5- 
123  2',3,4,4',5- 
126  3,3',4,4',5- 
156  2,3,3',4,4',5- 
157  2,3,3',4,4',5'- 
167  2,3',4,4',5,5'- 
169  3,3',4,4',5,5'- 
189   2,3,3',4,4',5,5'- 

0.0001 
0.0001 
0.0001 
0.0005 
0.0001 
0.0001 
0.1
0.0005 
0.0005 
0.00001 
0.01
0.0001 

.

Government of Japan. 2003. Dioxins. Information pamphlet. Government of Japan, Ministry of the 
Environment, Environmental Management Bureau, Office of Dioxins Control. 

-
International Agency for Research on Cancer (IARC) Monographs.   

www.monographs.iarc.fr 

Joint FAO/WHO Expert Committee on Food Additives (JECFA). Joint FAO/WHO Expert 
Committee on Food Additives, Fifty-seventh meeting, Rome, 5-14 June 2001, SUMMARY AND 
CONCLUSIONS. www.fao.org/es/esn/jecfa/index_en.stm. 

United States Center for Disease Control. TOXFAQs for Hexachlorobenzene. Agency for Toxic 
Substances and Disease Registry. www.atsdr.cdc.gov/tfacts90.html. 

United States Center for Disease Control. TOXFAQs for Polychlorinated Biphenyls. Agency for 
Toxic Substances and Disease Registry. www.atsdr.cdc.gov/tfacts17.html. 

WHO (World Health Organization). Dioxins and Their Effect on Human Health. WHO, Geneva.
www.who.int/mediacentre/factsheets/fs225/en/. 
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1 World Commission on Environment and Development. 1987. www.un.org/documents/ga/res/42/ares42-187.htm. 
2  UNEP (United Nations Environment Programme). 1994. Oslo Symposium: Sustainable Consumption. Oslo, Norway, 

January 1994. www.iisd.org/susprod/principles.htm. 
3  UNEP (United Nations Environment Programme). 2002. Environmental Impact Assessment Training Resource Manual. Page 

558. www.iaia.org/Non_Members/EIA/ManualContents/Vol1_EIA_Manual.pdf. 
4  UNEP (United Nations Environment Programme). 1992. Rio Declaration on Environment and Development. Principle 15. 

Rio de Janeiro, Brazil, 1992. www.unep.org/Documents/Default.asp?DocumentID=78&ArticleID=1163. 
5  Preamble to Stockholm Convention and Principle 16 of the Rio Declaration on Environment and Development. 
6  Environment Canada. 1995. Pollution Prevention – A Federal Strategy for Action. 

www.ec.gc.ca/cppic/aboutp2/en/glossary.cfm. 
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12. . «
, , .»11

7  European Commission. 1996. Integrated Pollution Prevention and Control Directive. 96/61/EC. 
europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexapi!prod!CELEXnumdoc&lg=EN&numdoc=31996L0061&model=guiche
t. 

8  UNEPTIE. www.uneptie.org/pc/cp/understanding_cp/home.htm. 
9  European Environment Agency. glossary.eea.eu.int/EEAGlossary. 
10  UNEPTIE. www.uneptie.org/pc/sustain/reports/lcini/lc-initiative-barcelona-workshop.pdf. 
11  Environment Canada. 1999. Canadian Environmental Protection Act, 1999. Section 65. 

www.ec.gc.ca/CEPARegistry/the_act/. 
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Basel Convention Secretariat. 1993. Guidance Document on the Preparation of Technical Guidelines for 
the Environmentally Sound Management of Wastes Subject to the Basel Convention. Basel Convention on 
the Control of Transboundary Movements of Hazardous Wastes and Their Disposal, UNEP, Geneva. 

OECD (Organisation for Economic Co-operation and Development). 2000. Reference Manual on 
Strategic Waste Prevention.
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/

: ,  EGB1,  2003 .

/
:

/ . /
, , ,

.

/ .
 NOx

( ). 
,

/  0.1  TEQ/ 3.14

/
, , .

1.2.

 (  100º C) ,
.

,
.

1.3.
,

.
,  ( ). 

, ,
.

1.4.
/ ,

.
.

,
/ .  (Hübner et al. 

2000). 

1.4.1.

 ( )
.

, ,
,

.

1.4.2.

14  1  ( ) = 1 × 10-12  (1× 10-12  1 × 10-9 ); 3 = ,
,  0 °C  101.3 . /

 I.C,  3 .
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 (
)

,
 (  1). ,

.

.
.

, ,
.

, ,
 200º C  450º C.  

 1. 

: European Commission 2004. 

 200°  300º C, 
/ .

 300º C, / .

 200º 
C  200º C 

. ,
,

.

, ,
. ,

.

 (  2).  

 2. 
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: European Commission 2004. 

1.4.3.

 (  3). 
,

, .

 3. 

: European Commission 2004. 

 16  20 , 10 ,
 ( ) ( .  2), 

.
,

.



36                                  

                                        –  2004 .

1 µm  (  1 µm ).15
;

.
.

, .

 3.  

 2. 

 (°C) 

  80 

 95 

  100 

 135 

  205 

  235 

 260 

 260 

: European Commission 2004. 

 3. 

:
200–300 / ³

:
100–150 / ³

,

 (
-

)

,
< 5–25 / ³

 150°–
350 °C,  

 200 °C -

/  ( .
)

/

 450°–200° C 

,
< 5 / ³

15  1 µm ( ) = 1×10 6 .
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< 5 / ³
 (

)

: European Commission  2004. 

1.5.
1.5.1.

, , - ,
, , .

,
(  4).  

 4. /

: European Commission 2004. 

 ( )
. .

,
.

    ( , HCl  SO2)  90%. ,
, ,

 (
).

.
, ,

. , ,
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 90% 
, . /

,
/ ,
.      

1.5.2.

, .
, ,

, ,
  (European Commission 2004, p. 108). 

, ,
, .

 (HCl), 
 (SO2).

, , ,
/

1.5.3.

/ ,
 ( ).  

/

. ,

. .
/ .

/ .
 0.2–0.4  I-TEQ/ 3.

 95% (Hübner et al. 2000). 

1.6.
1.6.1.

  110°–150 °C .
,

.
, .

, , ,
. /

. .
.

 99.9% / .
 0.1  I-TEQ/ 3 (Hübner 

et al. 2000; Hartenstein 2003). 

1.6.2.

, ,

/ .
, . ,

. ,
.

, / .
  135° - 200° C. 
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 99%. 
/ ,

,
.

.
.

 0.1  I-TEQ/ 3 (Hübner et al. 2000; 
Hartenstein 2003). 

1.6.3.

,
. ,

, , .
, ,

. ,
, .

 110° - 150° C. 
 0.1  I-TEQ/ 3 (Hartenstein 2003). 

1.7. /
1.7.1.

,
, / . /

( ,  DeDiox), .
 130°  350° C. 

, .
.

 Cl4DD: C12 H4 Cl4 O2 + 11 O2  12 CO2 + 4 HCl 

, . .
,

- .

/ .
,  95 - 99%. /

,
. /

 0.01  I-TEQ/ 3 ( , 11% O2).

/   NOx - ,
 (  5).  NOx

 N2 (European Commission 2004; Hübner et al. 2000; Hartenstein 
2003). 

 5. 
 NOx /
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: Hartenstein 2003. 

1.7.2.

 1–2 / 3.
, , .

, , ,
, / .

,
/ ,

.  180°  250° C. 

2.
,

, , ,
, , ,

, ,
.   

 1 , , ,
/ , .    

2.1. 16

, .
, , ,

, , . ,
, .   

, ,
: , ,

, ,
, /

.
.

.

2.2.

16  2   European Commission 2004,  2.6.3. 
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: ,
.

:

 – ,
 (1300° - 1500° C)  ( )

. ,
. ,

.  ( )
.

, ,
. .

.
.

,
.

, .
 900° C. 

.
.

,

.
.

2.3.

.
,

.

2.4.

, .
,

.
.

,

.
.

European Commission. 2004. Reference Document on the Best Available Techniques for Waste 
Incineration. BAT Reference Document (BREF), 2nd Draft, March 2004. European IPPC Bureau, 
Seville, Spain. eippcb.jrc.es/pages/FActivities.htm. 

Hartenstein H.U. 2003. “Dioxin and Furan Reduction Technologies for Combustion and Industrial 
Thermal Process Facilities.” In: The Handbook of Environmental Chemistry Vol. 3, Part O: Persistent 
Organic Pollutants (ed. H. Fiedler). Springer-Verlag, Berlin and Heidelberg. 

Hübner C., Boos R., Bohlmann J., Burtscher K. and Wiesenberger H. 2000. State-of-the-Art Measures for 
Dioxin Reduction in Austria. Vienna. www.ubavie.gv.at/publikationen/Mono/M116s.htm. 
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(iv)

, ,
 ( )

,  12, 
: « ,

, , ,
,

.»  

, ,
, ,

,

,
. ,

, ,
,

,

.    

,
,

, ,
.   
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(v) ,

,
, . ,

                
,

,
, .

,
, .

.

,
,

, . ,

,
.17, 18

- -  ( )
 ( ) ,

, ,
.

4-8 , . ,
/  (TEQ).19, 20

.
 ( )

,
.
,
.

,
.

,  II 
.

17 , ,

, .
18 , / .
19  TEQ  17 

/ , ,
/ .

20 ,
.
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 IV 
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IV.  V  VI 
,  V 

 VI 
 5 

.

, , :

, ;

,
, :

- -  ( );
( );  ( )  ( );

,
,

;

, ;

,
 ( );

.

 –  II  C  

V.A.  
(i) ,

,

,  C. 

,
, , ,

, .
,

 ( ).  

, ,
,

.

,
 C. 

,
, ,

,  C, 
.

 0,01…0,1 (  TEQ)/( . 3)
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(ii)
 ( , ,

)
,

.

,
.

- ,
, .

 ( ,
), - ,

.
.

 75-90% ,
.

, .

,  C .
, .

,  0,1 (  TEQ)/( . 3). 

.
 HCl  (

, ) .

V.B.
.

.
.

 – 
(CaCO3)  900 º  (CaO, )

.
.

, ,
, , .

,  C 
. .

,
,

 0,1 (  TEQ)/( . 3). 
.

, , .

.
.

,  C. 
.
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. ,
.  ( )

.

V.C.

.
, ,

-  ( ),
, , ,

,  ( )  – 
.    

, ,
, ,

.  17  2, 
3, 7  8 ,  2,3,7,8-  2,3,7,8- , ,

.
 2,3,7,8-  2,3,7,8-

.
.

,
 2,3,7,8-  2,3,7,8-

:  (
) ;

;
, - - ,   

; ;
, .

 85% 

,  2,3,7,8-  2,3,7,8-
(   EPA 1613). 

V.D.
:

(i)
,

,
.

, , .
, , , ,

 250  500 , ,
.

,
,  850 ,

,
.

: < 0,1 
I-TEQ/ 3.
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(ii)

. ,
 ( , )

.
.

, ,
.

, /
 de novo . ,

. / , - ,
, /

,
.

/
:

, , ,
, -

,
.

/
 /  ( ,

) ,
,

.

,
,  < 0.2 

TEQ/ 3.

(iii)

, ,
.

, ,
, .

, ,
, ,  250°  500° C. 

,
 ( ),

, .

(iv) .

, , ,
,
.

, , ,
 364 , , ,

.
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250  500 ,
.

,  850 
, , ,

:
< 0,1  I-TEQ/ 3.

 –  III  C 

VI.A. ,

 – ,
, ,

.
C,  V,  A,  (f) 

,
, .

,
, : ,

, ;

( , ),  ( , );   
,

, , .    ,
 ( ,

).

:
;

; , ;
,

, .

VI.B.
,  C,  II 

(i)
,

,
 ( , , , ).

, .
,  25- 500 ,

,
.

,
,  (  850 ), 

, ,
.

: < 0,1 
/ 3 I-TEQ 
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(ii)
 ( ). 

 ( ) .
 –  (

 ( ), ).  

,
,  C .

/ -
.

,
 C ,

,
. : < 0,1 / TEQ/ 3.

(iii)

, ,
.

 ( , ). 

,

, ,
.

,
,

.
.

(iv)

.
,

.
 ( , )

.

,
,

,  de novo 
, , ,

.
, .

,
/  de novo 

.
.  ( ,

) .

 < 0,1  TEQ / 3.

(v)

, , , .
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.
 ( ,

).

. , ,
,

, ,
.

 ( ,
, ,

) , ,
,

/ .

, ,
, .

,

, / ,
.

,
.

 < 0,1  TEQ/ 3.

VI.C.
,

.
, ,

. ,
,

,
.

 ( ), .
,

, , .

, ,

.
, , ,

.

,
,

,
. , ,

.   
, ,

,  – 
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.

,
.

,
,

. ,
, .

 (
 VI.A  ). 

VI.D. ,

,

.
,

, , , .

-
 ( , ).    

,
, , :

,
; , ,

, ,
;

,
; ,

.

 0,1  TEQ/ 3.

VI.E.

 – 
.

.

. - ,
,

.
.

, ,
, .

, ,
0,1  TEQ/ 3 , .

 (
). 
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.  ( , )
, .

,
,

,  (
). 

VI.F. ,
,

,
 (

, ).  
,

,
,  ( ), 

.
,

,
, ,

.
,

.

VI.G.

,
.

,  – 
.

. ,
, ,

,
,

.

, ,
,

.
, ,

, ,  850° C, 

.
,

, , ,
. /

 < 0.1  TEQ/ 3.

VI.H. ,
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, ,
. ,

, - .

/ ,
. ,

,
.

:
 ( );  ( ); 

; ; / ; ; -
.

,
.

, -
, .

VI.I.
, ,

,
, , .

,
 850° C, 2-

.  (> 50 / )
,

, , ,
. /

< 0.1  TEQ/ 3.

, ,
, ,

, ,
.

.

VI.J.

/ ,
. /

: ,
,  ( , , , );

-  ( , ).
/ ,

.

,
.

: 2-( )
 ( ); o-  (o ); 4- -3-  ( ); 2-n- -4-
-3-  ( ) (2-n-octyl-4-isothiazolin-3-one). 

,
/
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- . ,
- ,

 ( ,
). 

, /
, ,

VI.D .

VI.K.

-

, . ,
 ( ) ,

- -  ( ),
 ( )  ( ).

, -
/

, ,
,

.

, -
 ( ,

).  ,
,

. ,
/ , , ,

, , ,
 ( - -

 ( )   ( ) ).

, .

VI.L.

. ,
,

  250° - 500° C. 

,
 > 850° C. 

, .   

,

VI.M.
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,
.   

, , .
:

, .
:  ( ,

, , ); ,
; .    

, - -
 ( ),  ( )
 ( ).

,
/ .

, /

, ,
 ( ), 
.

, , .

, :
, ,

. ,
.

 (  V.A, ; V.B, 
; VI.A, ; VI.C, ,

; VI.D, 
). 





 V 

:
 II 

 C 
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V.A.
(i) ,

1.
,

,  C .

:

,
, ,

, ,
,

[ ,  C,  V,  A,  (f)], 

, ,
 C. 

,

,  C. 

,
, ,

, ,
.

,
 ( ).

, ,
,

.

,  C. 

, ,
, ,

 C, 
.

 0,01…0,1 (  TEQ)/( . 3).
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,  III.C (ii) 
,  6 .

2.
 III.C (ii), ,

.
,

. ,
 100% 

( ).

, ,
, . ,

.

.
. ,

. ,

.
.

.

2.1.
 ( )

( ) .

,
.

 ( ) ,

 ( ,
).

, .
, .

 ( ) – 
.

.
,

,
.

, ,
 ( ), 

 – 
.

2.2.
, , ,

, .

, ,
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.
.

2.3.
 1970-

.
, . ,

, ,
,

.

2.4.

,  ( ) .
,

,
.

 ( ,
) .

, :

2.5.

 ( ) .
 5  15 / 3

 15  30 / 3 .

: ,  ( ),
 (

, ),
/

.

2.6.
,

 1400 ° .
, .

,

.
, .

 50 

2.7. -
- .

-
 (

) , .
, , ,

,

2.8.
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,
.

.
 6 .

3.

,
. ,  167 

,  66 .

. ,
, ,

 75% .

.

 (refuse-derived fuel), 
.  – 

,
.

.

.
, ,

.

,
. ,

, ,
, ,

: - -  ( ),
 ( ),  ( )

 ( ).
.

4.
.

,
. , ,

, , ,
.

,
, ,

.
, .

: ,
,

, .
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 (HCl). 

.
 82  270  (European Commission 

2004). , ,
.  V.B. 

.
,

,
, .

, , ,
 C. 

5.
,

,
. , , ,

. ,
,

( ),
( ),
( )  (

) (European Commission 2004). 

,
.

. ,
,

,  35%. 
, .

 80 000 
.

.  850…950 °
 2 .  980 °

 (European Commission 2004, p. 69). 
, , ,

,  C, .
.

6. ,

,

,
,

,  C. ,
.

:

,
, ;

,
, ;
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, ;

,
, ;

- ,

, ;

, .

:

;

;

;

;

.

, ,
 C, ,

, , .

.
.

7.
 C 

,
,

.
 ( , ,

)

7.1.
7.1.1.

.

. -
,

. , ,
. ,

. ,
. 1. 

 1. 
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,

,
 EDXRF

.
,

,

a EDXRF – 

: European Commission 2004. 

7.1.2.

, ,
, .

, ,
.

7.1.3.

 ( ,
, , ,

)
.

7.1.4.

.

7.1.5. , ,
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, ,
.

 ( . . 2).  

 2, 

,
,

-

, :

,

: European Commission 2004. 

,
.

.
,

.
, .

.

7.1.6.

, .
,

.

 ( ,  ). 

7.1.7. ,
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,
.

7.1.8.

, ,
.

,
, .

7.2.
7.2.1.

,
 C, .

,
.

:

, ;

;

,
.

 (time),  (« ») 
 ( ), 

.
 2 .

 850 º . ,
, ,

.
,

.

7.2.2. ,

, , ,
, , ,

 C. ,
, .

. , ,
. ,

.

7.2.3.

.

7.2.4.
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,  (CO). ,
 CO  ( ,  5·10–5

)
.

,
.

 CO, , ,
(HCl),  (SO2),  (NOx),  (HF)  pH 

, ,
,

,  C. 

.

7.2.5.

, .
.

,
,  C. 

,
.

 ( ,
, ,

).   

, .
,  C, 

( , ) ,
.

7.2.6.

, .
-  (ASME) [ .

 III.C (iv) ].  

7.2.7.

.
.

,

.

, ,
,

, ,
,

.

, ,
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.

8.

. ,
.

,
.

8.1.

 850…1 400 º . ,
.

,
,

 ( .  III, 
C, iii )

: , ,
, ,

.
.

8.2.

. 1. 

. 1. 

:: European Commission 2004. 

,
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.
.

.
,

. ,
, .

.

,

. , ,
, ,

.

9.

:  («mass burn») (
);

 ( - )
, .

 (
 250 ), 

. .

9.1.
 «mass burn» ,

, , - ,
, .
,

. .
,

.
 90  2 700 

9.2.

.
,

. « » – ,
, ,

. , ,
,

.

9.3.
,

, .
.

, . :
 4  270 ,

.
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10.

, :

, .

.
.

 82  270  (European Commission 2004). 
, ,

, , -
,

.
.

10.1. ,
,

.
, ,

, .
,

- .

. ,
.

,
 ( , ), .

. ,
, ,

- .

,
.

.

10.2.

,
 ( . 2) 

. 2. .
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: European Commission 2004. 

. , ,
.

 850  1 300 º .
 30  90 .

, ,  850 
 1 000 º , , , .

 1 000  1 200 º .1

, ,
.

,
 2 ,

 900…1 300 º ,
.

.  V.B 
.

10.3.
,

. .
, ,

,
.

,
 1 100 º ,

.
,  HCl, 

.

 (1 450…1 550 º ) ,
 0,2…0,3 .

.
 100 º .  HCl 

,

1 -
 HCl. 

.
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.
, .

, .

11.

.
,

( ,
) -

.

,
. ,

 5 / ,

.

11.1.
 ( , ,

)
,

.
,

- .
 ( , ).

 20…35% (European Commission 2004). 

.
.  (

)  ( , ).
.

, ,
, ,

, , .
( ) ,

 35%. 
, ,

 80…95%. 

.

11.2.
 ( . 3) 

 80 000  ( , .).
 ( )

,
.
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 850  950 º ,
 820 º  (European 

Commission 2004). 

. 3. 

: European Commission 2004. 

11.2.1.

.
.

.
, .

, .

,
 850…950 º .

, .
 150 º .

, ,
 (  2 )

.

11.2.2.

,
.

:

 (bubbling) ,
,  ( , ). ,

, .
,

. .
.
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.
, .

11.2.3.

 ( . 4). 
,

.
 (NOx),

 (European Commission 2004). 

. 4. 

: European Commission 2004. 

11.2.4.

,
.

 (  1-
5 ). ,

.
, .

 900…1 000 º , .
 (European Commission 2004). 

11.3.

. /
1 : 3. , , ,

.

.
, .

12.



  77

                                       –  2004 .

, ,
, ,

, ,
 C. , ,

,
 [ .  III.C (ii) ]. 

,
.

, ,
,

 C. ,

 0,01-0,1 (  TEQ)/( . 3).2 ,  1997 .
,

 5 .

12.1.
12.1.1.

1. ,
.

2. ,
 (850…950 º

 1 000…1 200 º
).

3.  ( , 2 
)  ( ) .

4.
.

5. , , , ,
.

6. ,
,

  CO, CO2  O2.

7.
, ,

.

8.
 ( ) .

9. .

10.
.

12.1.2.

2  1  ( ) = 1 × 10-12  (1 × 10-9 ); . 3 =  (0 °C 
 101,3 ). TEQ = . c .  3 

I.C .
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11.

.

12.

.

13.
,

.

14.
 ( , ) ,

 ( ,
). 

15.
,  (

) .

16. ,
,

- .

12.1.3.

1. ,
, .

2.
.

3. -
,  C. 
,

( , ).

4.  ( )
, .

5.
 ( ,

). 

12.1.4.

1.
.

2.
, ,

.

3.
.

4. , ,
.

5.
.
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: ,

,
 (European Commission 

2004).3

12.2.
,

,
, .

, , ,
, , ,

. ,
 ( ,

)
, .

,  C, 
.

.

12.2.1.  ( )

1.
.

2.
.

. 3   1.4.3  III.C 
(iii), .

3.

.
,

.

4.
.

 ( ,
).

5. , ,
 C, 

 200 º .

6.
 (  1 / 3),

.

7.  ( )
, ,
 ( ) ,

.

3

 A. 
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8. ,

 (
).

.

9. ,

 (130…140 º ).
.

. 2  1.4.3  III.C 
(iii) .

12.2.2.

1.
.

2. ,
, .

3. , ,
 70%  (European Commission 

2004), .

4.
 ( ), ,

.
, ,

.
 93% SO2   98% 

HCl.

5. ,
,

,
.

6.
.

 130…140 º .

7. ,
 ( ), 

.
.

12.2.3.

1.
.
,

.

2.  ( )
,

 1 / 3.

3. ,
,

,
..
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4.
,

.

12.2.4.  (NOx)

1.
 (NOx),

,
 C ( , )  98…99,5% 

(European Commission 2004). 

2.
 250…400 ºC. 

3. ,
.
.

4.  (
)

.

12.3.
 ( ,

) ,
.

. 3. 

. 3. 

 21% 

 +  + 4,2% 

,  1,2% 

: European Commission 2004. 

,
. ,  C, 

,

. ,
,

.

12.3.1.

,  C, 
 – ,

 (  0,001…0,01  1 
).  (0,02…0,5 

 1 ),
 (European Commission 2004). 



82   

                                        –  2004 .

.
.  (

)
.

,
.

,  C,  pH 
. ,

 « »
.

,
,  C, 

 ( , ).
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3.1.

, ,
, -

.
,

.

:

: , .

:
 1 700  2 500 . 3  ( . 3

: 101,3  273 ).

 2 000 . 3 .
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 Holcim Cement .
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0,030 (82 )  (  TEQ)/( . 3) .  120 
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operation and Development, OECD). ,
 0,0307; 0,0001  0,292 (  TEQ)/( . 3), 

0,1 (  TEQ)/( . 3)  9 . 29 ,
OECD,  0,0146 (  TEQ)/( . 3)
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 < 0,001 3  

 < 0,001-0,163 230 < 0,001-5 
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 0,02 > 150  
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Holcim 2001  0,0001-0,2395 71 0,104 ( )
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 0,012-0,423 14 < 0,025-1,2 

Uniland     0,002-0,006 2 0,005-0,011 
b  0,004-25,8 ~265 < 0,216-16,7 
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.
/ , .

/  0,1-0,5  TEQ/ 3 (IPCC, 2001, . 135). 

4.2.1.2.

 Airfine,  Voest Alpine Industries 
( ),  0,2-0,4  TEQ/ 3.

, ,
(  SO2) . (

,
).  SO2 .

, ,
,

.
 ( )

,  (William Lemmon and Associates Ltd., 2004, . 29-30; 
European Commission, 2000, . 72-74).

,
 (European Commission, 2000).  

4.2.2.

,
/

 ( , - , ).

4.2.2.1.
,

.

,  (Hofstadler et al., 2003). 
,

.

10  30 / 3 (UNECE, 1998; IPPC, 2001, . 131). 

.
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,
.

 30-50 / 3 (IPPC, 2001; 
William Lemmon and Associates Ltd., 2004, . 26; UNECE, 1998). 

,
.

4.2.2.2.

, ,
.   

5.
5.1.

 NOx , .
,

 ( )
, , -

, .
,

.   

/  (0,995-2,06  TEQ/ . 3)
,

 (3,10  TEQ/ . 3), 
/

. ,
/ , ,

/
. ,

 ( , ) (Wang et 
al., 2003, . 1123–1129).  

/
.

5.2.

.

/ , .
, /  50%. ,

 50%- /
 0,5  TEQ/ 3.  0,5-1,0 . . .

(  0,9-1,8 . . )  (Entec UK Ltd., 2003, . D10–
D20). 

6.
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 1. 

,

,
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FASTMET 

-

-

,

,
. 2 

( . )

-

:
 < 0.2  TEQ/ 3

/
< 20 / 3

Table 2. ,

,

,

 ( . .

,
)

,

:

 ( ,
)

,

.

 (
). 



164   

                                        –  2004 .

, .

,

,

/    

:

,
( )

.

:

( ,

)

( ,

)

( ,
,

)

( ,

 0,02%) 

( ,
)

 , 



  165

                                       –  2004 .

/

/

-
:

,

,

( )
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.
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:
< 0,3  TEQ/ 3

0,1- 0,5  TEQ/ 3

,

,

,
.

Airfine®, 

Voest Alpine Industries, 

0,2-0,4  TEQ/ 3

.
,
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 10 / 3

30 / 3 .

30 / 3  50 / 3
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7.

/ . , ,
, .

/
. 3. 

 3. 
/

 < 0,2  TEQ/ . 3

/
0,1 – 0,5  TEQ/ . 3

0,2  0,4  TEQ/ . 3
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- -  ( )
 ( ), ,

.

2.1.

(European Commission, 2001, . 294–300) 

, , ,
 (NOx),  (SO2) , ,

/  ( ). 
, .

, ,

.  NOx  SO2
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« ,
; ,

, .

 / 
 ( )

 / 
 ( )

 / 
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 ( )
;

 0,6  20 / . 3.
.

, »  (European 
Commission, 2001).  

2.2. /    
/

 de novo 
, ,

. .

«
 ( ,

) ,

 250-500 / . ,
 «de novo », ,

.

, /  (
850 ) ,  de novo - ,

 « ».

, .
,

,
» (European Commission, 2001, 

. 133).  

«
.

. ,
. ,

.
,  ( ),

/ » (European Commission, 
2001, . 297).  

2.3.
     (European Commission, 2001, . 294–300) 
«

.
, ,

.
,

, .

, ,
,

. , ,
.
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. ,
, .

, ,
.

, ,
».    

3.

.
, ,

,
(Meltower). 

.

.

4.

/ .

4.1.
,

.
:

4.1.1.

/
 de novo 

, .
,

,
, , .

.

,
.

/ .
,

.
,  (European 

Commission, 2001, . 310).    

.

 (European Commission, 2001, . 294–300). 

4.1.2.
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,
/ ,  850 ,

/ .
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.
 ( , ), 

. /
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, ,
, ,

.
,

.

4.2.
.

,
.

4.2.1.

. .
,

. ,
.

. -
,

,
 (European Commission, 2001, .  187–188). 

4.2.2.

, / .
/ .

/ .
 ( ,

, )
.

, , ,
. ,

/ ,  (European 
Commission, 2001, . 294-300).   

4.2.3.

 ( )
 950 (Hübner et al., 2000). 

 250 .

(European Commission, 2001, . 189).    

, /  250
500  850 .
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/ .
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. - .
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,
/ .
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,
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,
 (CO2) ;

 370  450 . ,
 980 . ,
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,  99%, 

.
.

.
,  CO2

 (Parvesse, 2001). 
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 1. 

:
,

,

, ,

 (Meltower) 

 2. ,
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/

,
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7.
9

/
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9  1  ( ) = 1 × 10-12  (1 × 10-9 ); 3 = , ,
 0 °C  101,3 .  3 

 I.C .
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, , ,
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850 , ,
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2.1.

 (
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 (SO2), ,

 (NOx),  ( ) , / .
SO2

.
 SO2

.  NOx ,
.

 ( ,
)  (European Commission, 2001, . 359-368). 

2.2. /
/

 de novo 
, , .

.

« , ,
, ,

/ .
(340  440 ). ,

» (UNEP, 2003, . 78). 

, ,
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, , ,

,
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 850 .  de 
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 (European Commission, 2001, .
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, .
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 Waelz, 
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.
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4.1.
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, , ,
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.
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4.2.1.
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, . -

, ,
...» (European Commission, 2001, . 397).  

4.2.2.

, / .
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 ( , ,
) .
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.
,

,
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4.2.3.

 ( )  950 
 (Hübner et al., 2000). 
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(European Commission, 2001, . 189). 

, /  250
500  850 .

 de novo  « »,
.

,
 (European Commission, 2001, . 133). 
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/
.

, / .
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10  1  ( ) = 1 × 10-12  (1 × 10-9 ); 3 = , ,
 0 °C  101,3 .  3 
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VI.A. ,

1.
,

.
,

. ,
,

,
.

.
,

. ,
, .   ,

, -
- ,

 (
, 2004). 

,
( .  VI.C ).

 – ,
, ,

.  C,  V,  A,  (f) 

, ,
.

,
, :

, ,
;

 ( , ),
 ( , ); ,

, , .
,

 ( , ).  

: ;
; ,
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,
, ,  III 

.
,  (f)  C,  V,  A 

« ,
».   

- -  ( ),
 ( ),  ( )

 ( ), ,
,

.
, ,

. ,
,

,  – .

,
. ,

,
.

.   

,

. ,
,

, , ,
. , ,

 (Basel 
Convention Secretariat, 1994). 

,
, , ,

,
.

, .

,
,

 (Lemieux, Lutes  Santoianni, 2004). 
,

.

, ,
.

, .

1.1.
1.1.1.

,
, ,
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.
.   

, ,
  (Gullett, 2003):

:

 ( ,
), ;

 ( , ),
 ( , ) (Lemieux ., 2003);1   

,
, , ;

,
 ( , ).

:

;

 ; 

, .
,

 (Lemieux ., 2003); 

,
,

.

 ( , , ,
)

, ,
,

 ( .  V.A.i,  4 ).

1.1.2.

,
.

. ,
,

, .

1.1.3.

,
. ,
.

, .

, , .

1  “  log (TEQ)  (7% Cl  CaCl2)
 (7% Cl )” (Lemieux ., 2003).   
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2.
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, , ,
.

, .
,

,
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 ( ,
; , ; ,

),  (
) .

, ,
 ( ), ,

( , , , - ) , 
 ( , ). 

.

 (Lobert ., 1999; Nussbaumer  Hasler, 1998; Gullett  Touati, 2003; 
Gullett  Touati, 2002).  
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 ( , , )

.    

5.
, / ,

, ,
, ,

, .

 ( )
,

.

6. ,

/ .
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2.2. /    

,
,

.

 « »
 (European Commission, 2000). 

.
, ,

.
,

.
,

 ( , 2002).    

.

.

 (European Commission, 2000). -

/ .

 ( , )
/ .

3.

3.1.

. - -
, ,

.

 ( ,
)  ( ,

). 
.

,
.

.
/

,  ( , ).

 (William Lemmon and Associates Ltd., 2004).   
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,

.
,

,
,

.
/ ,

,
. /

.   

, ,
.

,
 (Fruehan, 1998). 

/ .
 60 / ;

 100 /
.

.   

,
/ , ,

. ,
, ,

.   

3.2.
,

.
,

.   

4.

/ .
 William Lemmon and Associates Ltd., 2004. 

, ,
.

, - , ,
.

, ,
.

4.1.
 ( )

, /
/ .
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,
.   

;
, , , .   

4.1.1.

.
, , .

,
,

( , )
.   

4.1.2.

,
, - ,

, / ,
.

, / ,
,

.
/

125 , .   

4.1.3.

,
, .

 de novo 
/ , .

, ,
 200 ,

.    

4.1.4.

 /  de novo 

.

4.2.
, ,

:

4.2.1.

,
, .
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,
, .   

4.2.2.  ( )

/
.

, / ,
/

.

 5 / 3  15 / 3

.
/ .

4.2.3.

/
.

 ( )  ( 2)
,

.

/  800 .

 100  TEQ/ 3 (0,1  TEQ/ 3),
.

- .        

4.2.4.

/
.  ( ,

)

/ .
.

,
/

 0,1  TEQ/ 3. 3

.
 ( ) / .

/

( ).   

/ ;
.

 2% , .    

/ .
 ( ,
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),
.     

, ,
 (N x) ,

/ ,  0,1  I-TEQ/ 3.
,

.

4.3.

,
, .

.
.

,
, ,

, .   

.
,

.

.
.

, .

/ .

5.
 1  2 , .

1. ,

,

,

,
.

2

:
< 0,1  TEQ/ 3

/
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< 5 / 3

 2. ,

,
,

,

 ( )

.

.

.

,

,

( ,

)

,
;

; /

,

,
,

,

-
 de novo 
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/ .   

.

255  200    

.

,

 (

).

, / ,
.

,

,

.

98%-

.

,

,

/

.

/

 60 

/

.
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.

.   

,

/

.
,

/

/ ,

,

.

/

,

/
   

, ,
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.

.

.

,

,
.

.

.

.   

/

/

6.

/
 0,1  I-TEQ/ 3.

EPA (United States Environmental Protection Agency). 2002. Development Document for Final 
Effluent Limitations Guidelines and Standards for the Iron and Steel Manufacturing Point Source 
Category. EPA, Washington, D.C. epa.gov/waterscience/ironsteel/pdf/tdd/complete.pdf.  

EPRI (Electric Power Research Institute). 1997. Understanding Electric Arc Furnace Operations. 
EPRI, Centre for Materials Production, Palo Alto, California. 

European Commission. 2000. Reference Document on Best Available Techniques for the 
Production of Iron and Steel. BAT Reference Document (BREF). European IPPC Bureau, Seville, 
Spain. eippcb.jrc.es.  

Fruehan R.J. (ed.) 1998. The Making, Shaping and Treating of Steel 11th Edition: Steelmaking and 
Refining Vol. AISE Steel Foundation, Pittsburgh, PA. 
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Weiss D. and Karcher A. 1996. Evaluation and Reduction of Dioxin and Furan Emissions from 
Thermal Processes: Investigation of the Effect of Electric Arc Furnace Charge Materials and 
Emission Control Technologies on the Formation of Dioxin and Furan Emissions. Prepared for 
BSW. 

William Lemmon and Associates Ltd. 2004. Research on Technical Pollution Prevention Options 
for Steel Manufacturing Electric Arc Furnaces. Final Report. Prepared for the Canadian Council of 
Ministers of the Environment (CCME), Contract No. 283-2003. 
www.ccme.ca/assets/pdf/df_eaf_p2_ctxt_p2_strtgy_e.pdf . 

UNEP (United Nations Environment Programme). 2003. Formation of PCCD/PCDF – An 
Overview. Draft. UNEP/POPS/EGB.1/INF/5. UNEP Chemicals, Geneva. 
ww.pops.int/documents/meetings/ 
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(v)

, , , .

.
 ( ,

).  

. , ,
,

,
,

.    

( , , ,
) ,

, ,
/ .

,
, ,

.   

,

, / ,
.

,
.

 < 0,1  TEQ/ 3.

1. 1.
,

 ( , , , ), ,
. 1. ,

, :

.
, , ,

;

;
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 Inco, 

.

.

 ( , ).  

. 1 
,

.

   

 1. 

, ,
,
,

,
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2. ,

, .
,

, , ,
- -  ( )

( ) .

2.1.
2.1.1.

«

.
.

» (European Commission, 2001).  

2.1.2. /

«

.
.

. ,
 (

, ), ,

 250-500 .
,  «de novo »,

, . ,
 (  850 ) ,

 de novo ,
» (Charles E. Napier Co. Ltd., 2002). 

 ( , ,
, ) ,

,
,

/ .

.
,

.     

, .
,
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. , ,
, .

 11 ;  20 
 16 .

, .
.     

 ( , )
,  (SO2),

 5  (0,005 ) TEQ/ 3.7

,
,  TEQ/ 3  < 30  TEQ/ 3.

 30  TEQ/ 3  500  TEQ/ 3.

2.2.
,

, , ,
.   

3.

,

, ,
,

.

. 1, ,
.

 ( ,
)  ( ,
, ,

,
).  

, ,
. ,

,

 ( , ,
)  ( , ,

, ).  

4.

4  1  ( ) = 1  10-12  (1  10-9 ); 3 = , ,
 0  101,3 .

5
      1  ( ) = 1 x 10-15  (1 x 10-12 ); 1  ( ) = 1  10-12  (1  10-9 ).

 3  I.C .
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,

. ,
/ ,

, .
,

, / ,
.

, ,
.

, .

4.1.
,

,
, ,  ( )  ( ). 

.
: « , ,

,

» ( . . ).

, ,
:

4.1.1.

.
.

4.1.2.  ( )

/
 de novo ,

 ( ).
. ,

,
- ,

/ . ,
.       

 (European Commission, 2001, . 232):  

 ( ,

);

.

;

 ( ,
);
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.

4.1.3.

,
/ ,

850 / .
/ .

( , ), 
. /

/
, ,

, ,
.

4.1.4.

.
 ( , )

,
.

,

.    

4.1.5.  SO2

,
 SO2 . ,

 ( )
 SO2 ,

 SO2.

4.2.
,

.   

,
, :

4.2.1.  SO2

 SO2 (5% ),
,

 SO2
.

/  0,005  TEQ/ 3.

 SO2
 SO2

 (DCDA). ,
 DCDA,  0,2  SO2

 99,7% (World Bank, 1998). 
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 SO2  ( ,
).    

 SO2, / .

/ , ,
,

.
(World Bank, 1998):  

 ( ,
);

,
, .

4.2.2.

, - ,
/ .

,
.

.
. -

,
,

.
.

, ,
, . ,

,
,  (European 

Commission, 2001, . 187-188). 

4.2.3.

, / .
/ .

,

, ,
.

,
. ,

, .
/

. ,
.

,
.
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5.
5.1.

 (NOx) . ,
 (

) ,
, - , .

.   

6.
 1  2 , .

 1. ,

,
, .

-

,

,
. 2 

/ ,
 7  

 2. ,

-
,

,

 (
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.

   

)

( ) ,

-
,

/    

:

 ( ,

)

.

( ,

)

-
/

 850 °C  
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/ .

/

/

,
,

,
,

,

 (
,

)

,

 SO2
,

 SO2

-

SO2

,

 SO2
,

.

,

 (
)
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,
/ , .

-

-
 SO2

SO2

 SO2

/ ,
 SO2

/

 SO2

 < 0,005 
TEQ/ 3

, -
,

/

-

/
. ,

,

, ,

,

.
,

,
.

,

.
,
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/
.

,

7.

. 3. 

 3. 

< 0,1  TEQ/ 3

 (

)

< 0,005  TEQ/ 3

 < 0,005  TEQ/ 3  < 0,03  TEQ/ 3

 0,03  TEQ/ 3  < 0,5  TEQ/ 3

Charles E. Napier Co. Ltd. 2002. Generic Dioxin/Furan Emission Testing Protocol for the Base 
Metals Smelting Sector. Prepared for Environment Canada. 

European Commission. 2001. Reference Document on Best Available Techniques in the Non-
Ferrous Metals Industries. BAT Reference Document (BREF). European IPPC Bureau, Seville, 
Spain. eippcb.jrc.es. 

World Bank. 1998. Pollution Prevention and Abatement Handbook. Chapters on copper, 
nickel, lead and zinc smelting. www.worldbank.org. 
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VI.C. 

,
.

,
, .

,
,

, .
 (

), .
,

, , .   

,
,

.
, ,

, .

,

, ,
. ,

, ,
.   

,
,

,  –
.

,
.

,
, . ,

,
.

 (
VI.A  ).
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1. ,
 C 

-
1.1.

 (Thanner  Moche, 2001). 

, ,
.

 ( ) ,
- -  ( )

( ). 

,
.

,  (   1), 
,  20  (  2) ,  10 

(  3). , ,
.

,
. / .

/ .

, ,
/ , ,  1997 

, .  – 
 – 

/ . ,
,

 10% / .
. ,

,  (  1) 
.

/
, .  90% 

.
,

.

 ( . 1  2) / .
  7,74  I-TEQ/  1,47  I-

TEQ/ . ,
. ,

,  0,32  I-TEQ/
.
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 1. /
   

/
TEQ (I-TEF) 

/
TEQ ( ) TEQ ( )

/ ³ (0% O2)a / ³  (0% O2) / ³ (0% O2)

 0,1–2,0 0,1–2,0 0,01–0,08 

 7,5–38,7 8,0–41,8 1,7–2,4 

 0,9–4,4 0,9–4,6 0,03–0,2 
a. 1  ( ) = 1 × 10-12  (1 × 10-9 ); 3 = ,

 0 °C  101,3 .
. I.C,  3 .

Table 2. /
   

/

  I-TEQ -TEQ 

/ / /

.
.

n=8 
0,27
0,32

n=3 
0,01 
0,01 

n=3
65,2 
50,3 

.
.

n=8 
8,80
7,74

n=2 
0,51 
0,51 

n=2
64,0 
64,0 

.
.

n=4 
1,53
1,47

n=4 
0,06 
0,06 

n=4
82,0 
81,1 

- ,
, . ,

, ,
(  WHO-TEQ) 

.

,
,

. ,
,

.
 2 /  1 /

.  0,6 / .

.
, ,

,
 100%.    

,
 ( . . ) ,
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. ,
, ,

/  0,09 – 9,0  I-TEQ/ .   

1.2.

,
.

/
,

, , .
.

. , , , ,
, , ,

. . 3. 

 3. 
,

:  TEQ/T
a

:
TEQ/T

1500 2000 

100 20 

a. T =  = 1 x 1012 .
: UNEP,  2003.  

 ( ).

1.3.

. ,
,

. ,
.

,

,
. ,

.
, .

, ,
,

, .

,  ( )
.
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( ) ,
, .

,
. ,

,
, .

.

, , , , , ,
, .

. 4. 

  4. 

:  TEQ/T

a

,
TEQ/T

, 70 5000 

, 70 — 

,    1,5 — 

— .
a. T  =  = 1 x 1012 .

: UNEP, 2003.  

1.4.
(Lavric, Konnov  De Ruyck, 2004) 

,
.

,
, ,

.  ( )
 ( , ,

, , , ).  

,
, / . ,

,
, .

/  8,3 / , 42,1 
/  10 / .

.

- -  ( )
. ,

,
/ ,

. , ,
, ,

.

 ( )
.   , ,
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,  20-90 
, .

.    

1.5.

(Lassen .,  2002, 2003) 

, ,
,  3 

,  ( ),
 2  ( )  25 

/ .
.

/ ,  – 
, .

 –  - .
, ,

, , .   

, , ,
.   

,
95000 T .. . ,  15% 

.

9500–19000 T . , ,
/ , ,

  0,32  77  I-TEQ/ 3.
 17 - 570  TEQ/M . /

  30 - 85  I-TEQ. 
/ ,

.   

.
,

 (
).

, ,
.

1.6. -
, ,

.  75–
80%

, . ,

, ,
.

,
, ,

 (Karve,  2000). 

.
.
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, ,
, .

 ( ), 
, .
, , ,

,

. ,  1,5% 
.    

,
, , .

.   
( ,

,  2003 
,

.) ,

,
.

2. /

,
.

, ,
, .

:

 ( , ,
);

 ( ,
, );

 ( );  

 ( , , ).

2.1.

. -
, .

, , ,
.

.   

2.1.1.

,
. ,

, ,
.

:

 ( );
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;

;   

  180 °C - 500 °C 
;

,
.

2.2.
2.2.1.

 5 , ,
.

.

 5. 

 (  K-1) 
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,  – 

: CPSC 2004. 

.
.    

2.2.2.

.

.
.

:

,
;

,
( , ,

);    

. ,
. ,

, ;

, ;

,
.

,
.

. ,
.   - ,

.

.    

2.2.3.

 (  6) .
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,
.   

 6. 

,

, -

,   

,

 (

)

-

,

,

,

 (

)

-

,

,

,

 (

)

 (

)
 (

)
 (

)

-

,

 (

)
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,

: CPSC 2004. 

2.2.4.

,
.

,
.

,
,
.   

.
,

, ,
.

,
, .

 ( .
 2.2.5).  

,
, .

, .
, ,

.

2.2.5. ,

,
, ,

, ,
.

. :

,
, ,

2.2.1 - 2.2.4; 

,
,

;

. ,
,

 40% ;
, ,

, ;
;

, .

2.2.6.
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. ,
:

;   

,
;

, .   

:

;

 ( ,
);

.

2.2.7.

,
. - .

, ,
, ,

, .

3.
,

,
,

, ,
,   , ,

,

. , ,
, - .

,
-

.

3.1.
,

,
, ,

, . ,
,  50–80% 

.
, ,

, , ,
. ,

;
,

.   

. , ,
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,
, , ,

,
, ,

, .
, , ,

, .   

3.2.

(Atikullah  Eusuf,  2003) 

:
. -

;

:   

 ( ,
, ).

,
;

: ,
;

,
:

, ,
,

;

:
 ( )

,
.

.

, ,
.

  PCIA (  ( )
)  RWEDP (

). 

Atikullah S.M. and Eusuf M. 2003. “Biomass Crisis and Improved Stoves in Bangladesh.” 
Renewable Energy Newsletter 1:2. Bangladesh Centre for Advanced Studies, Dhaka. 
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CPSC (Consumer Product Safety Commission). 2004. What You Should Know about Combustion 
Appliances and Indoor Air Pollution. CPSC Document 452. 
www.cpsc.gov/CPSCPUB/PUBS/452.html. 

Karve P. 2000. International Conference on Biomass-Based Fuels and Cooking Systems (BFCS-
2000): A Report.
solstice.crest.org/discussiongroups/resources/stoves/Karve_Conference/BFCSrprt.htm. 

Lassen C. et al. 2002. Inventory of Dioxin and Furan Releases in Poland. Report by Danish 
Cooperation for the Environment in Eastern Europe (DANCEE) and Ministry of the Environment 
Poland. 

Lassen C., Hansen E., Jensen A.A., Olendrzy ski K., Ko sut W., urek J., Kargulewicz I., D bski 
B., Sko kiewicz J., Holzer M., Grochowalski A., Brandte E., Poltimae H., Kallaste T. and 
Kapturauskas J. 2003. “Survey of Dioxin Sources in the Baltic Region.” Environ. Sci. Pollut. Res.
10:49–56.  

Lavric E.D., Konnov A.A. and De Ruyck J. 2004. “Dioxin Levels in Wood Combustion: A 
Review.” Biomass and Bioenergy 26:115–145. 

PCIA (Partnership for Clean Indoor Air). www.pciaonline.org/. 

RWEDP (Rural Wood Energy Development Programme in Asia). www.rwedp.org/p-stoves.html. 

Thanner G. and Moche W. 2001. Emissions of Dioxins, PCBs and PAHs from Domestic Heating.
Monographs Vol. 153. Federal Environmental Agency, Vienna, Austria. 

UNEP (United Nations Environment Programme). 2003. Standardized Toolkit for Identification 
and Quantification of Dioxin and Furan Releases. UNEP, Geneva. 
www.pops.int/documents/guidance/Toolkit_2003.pdf.   

Other sources 
Government of Australia. 2004. Hot Tips for Cleaner Wood Heating. Natural Heritage Trust, 
Australia.

Pfeiffer F., Struschka M., Baumbach G., Hagenmaier H. and Hein K.R.G. 2000. “PCDD/PCDF 
Emissions from Small Firing Systems in Households.” Chemosphere 40:225–232
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VI.D.  ,

1.

1.1.
 – ,

.
,

.

;

.
, :

;

, ;

.

1.1.1.

 (  « - -
»).   

,

. ,
, ,

, .

-
 ( , ).    

,
, , :

,
;

, ,
, ,

;
, ;

,
.

 0,1  TEQ/ 3.
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1600 / ,  45 / ,
 4,5  450 /

(CIBO 2002). 

1.1.2.

,
, .

,
,

, ,
.

,
,

, ,
. , ,

   ,
. ,

,
.

,
.

1.1.3.

 – ,
,

.
. ,

,
. ,

. ,
,

, .

.   

1.2.
1.2.1.

,
:   

:
, ;

,

;

: ,
, ,

;

: ,
;



  281

                                       –  2004 .

: ,
.

;

: ,
, ,

,
;

: ,
. . .

1.2.2. , ,

, ,
.

 (Oland,  2002). ,
:

:
.

, ,
, , , ,

;

: ,
.

, ,
.

;

: ,
.

,  – 
.

:

:
. ,

, .
, ,

, ,
.

;

:
, ,

, ,
.

2. / ,

,
,

. ,

- -  ( ),
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 ( ),  ( )  ( )
(Van Remmen 1998; UNEP 2003). 

,
,  ( )
, , ,

.
,

 (UNEP 2003). 

,
.   

2.1.
2.1.1.

,
,

,  (Sloss  Smith 1993; Sloss 2001; Dyke 2004). 
 1986 ,

 (Griffin, 1986). ,
 5:1, ,

.
, , ,

, ,
,

, .    

. . 1  
.

, ,  III.C, 
 1 .

. 1. 

:  (Richards,  2004). 

2.1.2.
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, ,
.  (Williams 1994; 

Eduljee  Cains 1996), .
  (Lemieux , 1998) ,

,
:

, :   

 (CO), , ;

;

;

;

;

;

.

 (Lemieux, 1998): 

;

;

 ; 

;

 CO .

, ,
,

/ . :    

;

 200 – 400  C. 

, ,

,
 (Tsai ., 2002). 

 (Luthe, 
Karidio  Uloth 1997), ,

.    

2.2.

.  – 
 (Bailey, 2001). 

 III.C (i) .
,

.

3.
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 – ,  – 
,

.
.    

3.1.

. ,
, ,

, .
 ( )

 (UNECE 1998). 

3.2.
 ( ) ,

.
, . ,

, .

3.3.

 (Rentz, Gütling  Karl, 2002). 

 (Sloss, 2001).  (UNECE 
1998) . . .

 50 ,
. ,

,  (SOx)  (NOx)
 (

), . . . .

(UNECE 1998). 

3.4.
.

,
.

.
, , ,

 NOx .

.

 (Detzel  ., 1998)8

 0,0002 - 0.04  TEQ/ 3

3.5.
- ,

,

8 1  ( ) = 1 × 10-12  (1 × 10-9 ); 3 = ,
 0 °C  101,3 .

. I.C,  3 .
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, .
.

,
, - ,

- -
.

, . . .
.

 ( , )
,

, , ,
.

, .
, ,

, .   

, ,
(  V.A, VI.E  VI.M ).

, - ,
,

.   
, ,

. . .   

4.

, , ,
,

,
, . ,

, ,
,

.

 (Brain et al.,   Sloss, 2001). 
, , , ,

.   

, .
  (I-TEQ) 

 1, 
 I. 

, ,
(UNEP,  2003). 



286   

                                        –  2004 .

 1. a

b

0.5 n.d. n.d. 

 2.5 n.d. n.d. 

 10 n.d. 14 (
)

35 n.d. n.d. 

n.d. .
a. ,

, .   
. . . .

,  (UNEP 
2003). 
b. :  TEQ/T .

, .
, , ,

,
 (UNEP 2003). ,

,
.

5.
, ,

, ,
:

, ,
;

, ;   

;   

,
;

,
;   

;

;
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,
,

;

;    

,
;

,
, ,

,
.   

6.

,
.   

, :

;

;

.   

6.1.
6.1.1.

,
,

,  500º C, 
, ,

,
.

. ,
.

6.1.2.

,
: , ,

 (McKay, 2002). 

,
.  2 

, .   2 
, ,

  (Environment Canada,  Dyke 2004). 
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 (FeCl3) (Web-  OxyVinyls). 

- . ,
,

.
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 HCl  Cl2  H2O )

,
,   HCl. 
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 ( , ),
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. 3. 
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 220°–245 °C  150–500  (22–73 
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 1,1,2- , , , , , 2-

,
 (Web-  OxyVinyls).  
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 IPPC 

 (BREFs).  
.

, BREFs, 
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 ( , / )
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 ( ),  (
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 …; (2) - ; (3) 

 ( , )
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, , pH,  (EPA,  1997). 
, ,

.

,  (Fiedler ., 2000) ,
/

:  >  > 
 > .

.

. 5. -    

1.8.
,

 (NaOCl, ClO2, FeCl3, AlCl3, ZnCl2, . .)
 (TiO2, Si). 

 (NaOCl, ClO2),  (FeCl3, AlCl3, ZnCl2, . .). 
,
,

:     (TiO2)
 (MgCl2),

.

.   

1.9.
 (TiO2):

. :
,

.
.
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 30 
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1.10.
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 700–800° C. ,
,   VI.B (iii) 

 ( ).

2. ,

/
.
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,

, , -
.
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, ,

, .

,  HCl  .
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.
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Commission, 2003a). , ,
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 96/2  PARCOM ( ).
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, ,

0,1  TEQ/ 3 (Web-  ECVM).1
/
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,
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 0,1  TEQ/ 3.  10 
TEQ/ .

, , .

6.2.

,
   (EPA 2004; -  CCC). 

1  1 ng ( ) = 1 × 10-12  (1 × 10-9 ); 3 = ,
,  0 °C and 101,.3 .   I.C, 

 3 .
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NaCl + H2O  Cl2 + 
NaOH + H2
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> 300° C 

 HCl 

 1,2-
, HCl 
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 (2- -
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C2H2 + CuCl/NH4Cl 
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+ Cl2  1,4  3,4 
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(  Cu)  3,4 
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( ); 
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 Cl 
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;  + Cl2;

; FeCl3 , ZnCl2

   

( )
 + Cl2; AlCl3
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100–180° C 
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+ NaOH 
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 + NaOH  NaCl 
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 + NaOH  NaCl 

(ViCl2)
1,1,2-  + 
NaOH  Ca(OH)2 ;

 C2

 NaCl or CaCl2

 ( )  + HCl 
;

 Hg  

   

 + Cl2
( ;
Fe); HCl + O2 +

( ;
 Cu) 

.
,  2003a, 

2003b; 

 C1

 CH4 + Cl2    

 CH3OH + HCl  CH3Cl 

CH3Cl + Cl2

CH2Cl2, CHCl3, CCl4

   

 CS2 + Cl2  S2Cl2 + CCl4

 CS2 + S2Cl2  S + CCl4   

 C2

1,1-di  + HCl/FeCl3

1,2-  ( )  + Cl2
(  Fe) 
( )
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 + HCl + O2
(  Cu) 

( )

1,1,1-  1,1-  + Cl2
( )

 HCl 

 1,1,2-tri  1,1,1-    

 + Cl2    

1,1,2-  + Cl2

 + Cl2  HCl 

1,1,1,2- ,
1,1,2,2-

 + Cl2 (

)

 HCl 

C2H2 + Cl2     

C2H4 + Cl2  HCl 

1,1,1,2,2-  + Cl2     

 + Cl2  +  HCl 

 + Cl2
+CCl4

 HCl 

2 CCl4    

 +Cl2 +O2
/

   

 +  HCl 

( )

( )
( )

 +  HCl 

HCl ;
 + ;

 + ;
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C, Cl2,  TiO2
TiCl4 + O2  TiO2

 Cl2, recycle TiO2

 TiO2 + H2SO4
Ti(SO4)2  TiO2

 sulphates 

FeCl3
 + HCl  FeCl3

   

  Na: 2NaOH + Cl2
NaOCl  

 NaCl 

 Ca: Ca(OH)2 + 2Cl2
Ca(OCl)2

 NaOCl 
,

; ,

 CaCl2

ZnCl2 Zn + HCl  ZnCl2     

ClO2  HClO2
 NaClO3
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 (NOx),  (CO),  (SO2), ,
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, ,
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, / ,
(  850° C) , /  de novo 

,  (  200  400  C). 
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. ,
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.
 ( , , ).
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(Edwards 2001). 
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2  1  ( ) = 1 × 10-12  (1 × 10-9 ).
 I.C,  3 .
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 11% , ,

  (0º C, 101.3 ). 
b. , ,

. .
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Resurgam 44:81–128 and Pharos International 67:3. 
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(Ballschmiter et al. 1986), 
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/ , ,
  (Marklund et al. 1987, 1990; Schwind et al. 1991; 

Hutzinger et al. 1992; Gullett and Ryan 1997). 
/ ,
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60/10 Marklund et al. 1990 
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21/23 Marklund et al. 1990 
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 0.55–1.66 Schwind et al. 1991 

 291 Geueke et al. 1999 

  29.3–47.7 Gullett and Ryan 1997 

 2–141 Schwind et al. 1991 

 4–88 Schwind et al. 1991 

 0.5, 0.6, 2.0 Kim et al. 2003 

 1.20–103 MoE Japan 2003 

 1.47–121 MoE Japan 2003 
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3.5 Marklund et al. 1990 

 5–22 Schwind et al. 1991 
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 (Hagenmaier 1994; Hagenmaier et al. 1995). /
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