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7.1

7-1

7

7.1

:

“  2020 
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:

, ,
40 ,

,
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.
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.
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.

7.2

.

1 ,
  2006  2010 -

2 ,

  2011  2015 

3 ,

  2016  2020 

.



7.3

7-2

 7-1: 

(2006) (2010)
(2015) (2020)

 (%) 
100

42*1
100
100

100
100

100
100

 (%) 
54.2
20.2

1.2
2.6

1.0
1.9

0.7
1.2

 (%) 
 ( )

0
0

15
83,587

40
289,809

70
634,432

 (%)*2 
0
0

4.9
8.5

17.7
25.4

40.4
48.9

 (%)*3 
0
0

2.2
3.6

8.0
11.1

18.5
21.8

 (%)*4 
3.0
6.6

4.8 (1.0)
8.4 (1.7)

9.3 (3.8) 
13.6 (5.3) 

16.9 (8.9)
20.5 (10.5)

 3 

, 4-
, 2-

( ): *1:  2006  8 
.

*2: .
*3:  RDF 

.
*4:  RDF .

7.3

.

 7-2: 

 (2006-2010) 
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,
 ( )
 2010 ,

.

:

.

.
.

.

 2007 
. 2010 

 15%-
.

.

.
, ,

.



7.3

7-3

,
:

 3R .

.

-
.

 RDF 
( - ) .

 (4,620 / )  RDF  (3,920 
/ )- - .  2010  1 

.  2006 
 3.3%  7.4%-  2010  4.8% (RDF-

1.0%)  8.4% (RDF-  1.7%) .

:

 ( )

. -
- .

 ( - )
. -

.  2009 
.

2007 . 2008 

,
.

:

 ( / ) ,
/ .

 2008 
, .
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.
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,
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.
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,
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/

.

.
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.



7.3

7-4

.

. ,

.

 ( ) .

.

 (2011-2015) 

 2015  40%-
.

 RDF 
.

.

.

, ,
3R .

 18,890 /  RDF 
16,060 / .

 2015  9.3% (RDF-
 3.8%)  13.6% (RDF-  5.3%) .

.
,

.     

,
,  “Not in My Back Yard 

Syndrome” ( ,
) .

, .

,
.

 RDF-
.

.

,
.

,
. ,

.

,
.

 (2016-2020) 

 2020 
 70%- . ,

.

.

 3R 
.

 49,400 /  RDF 
41,990 / .

 2020  16.9% (RDF-
 8.9%)  20.5% (RDF-  10.5%) 

-  2020 .
,

.

.
, , ,

.

.
,



7.4

7-5

.     

, .

,
 RDF- ,

.
.

, , / ,
,

.

,

.

 2020 
 100% .

7.4

2010, 2015  2020 

.

751.0 /

(122.9%)

17.3 /

(2.8%)

84.0 /

(13.8%)

746.1 /

(122.0%)

569.8 /

(93.1%)

,

,

/

13.2 /
(2.2%)

RDF

6.3 /

(1.0%)

4.9 /

(0.9%)

2010

13.2 /
(2.2%)

16.5 /

(2.7%)

610.7 /

(100%)
/ -

51.0 /

(8.4%)

( )

366.4 /

(60.0%)

11.4 /

(1.8%)

( )

181.9 /

(29.8%)

553.3 /

(90.4%)

7.1 /

(1.2%)

29.7 /
(4.9%)

20.6 /
(3.5%)

/

22.6 /

(3.8%)

/
2.0 /

(0.3%)

75.0 /

(12.3%)

RDF

11.2 /

(1.9%)

 7-1: 2010 



7.4

7-6

552.0 /

(164.4%)

17.3 /

(5.1%)

84.0 /

(25.0%)

547.5 /

(163.0%)

294.0 /

(87.6%)

,

,

/

12.1 /
(3.6%)

RDF

5.8 /

(1.7%)

4.5 /

(1.4%)

2010

12.1 /
(3.6%)

16.5 /

(4.9%)

336.0 /

(100%)
/ -

67.1 /

(20.0%)

( )

87.8 /

(26.1%)

19.4 /

(5.8%)

( )

161.7 /

(48.1%)

277.5 /

(82.7%)

8.8 /

(2.6%)

28.6 /
(8.5%)

21.1 /
(6.2%)

/

22.9 /

(6.7%)

/
1.8 /

(0.5%)

152.2 /

(45.3%)

RDF 

10.3 /

(3.1%)

 7-2: 2010 

832.9 /

(123.3%)

19.3 /

(2.9%)

109.7 /

(16.2%)

813.0 /

(120.3%)

586.0 /

(86.7%)

,

,

/

53.6 /
(8.0%)

RDF

25.7 /

(3.8%)

19.9 /

(3.0%)

2015

53.6 /
(8.0%)

65.8 /

(9.7%)

675.4 /

(100%)
/ -

77.2 /

(11.4%)

( )

311.5 /

(46.1%)

12.8 /

(1.9%)

( )

273.9 /

(40.8%)

502.2 /

(77.0%)

6.8 /

(1.0%)

119.4 /
(17.7%)

29.0 /
(4.3%)

/

37.0 /

(5.5%)

/
8.0 /

(1.2%)

98.0 /

(14.5%)

RDF 

45.6 /

(6.8%)

 7-3: 2015 



7.4

7-7

 7-4: 2015 

 7-5: 2020 



7.5

7-8

 7-6: 2020 

7.5

 7-3: 

(2006)
1-

(2010)
2-

(2015)
3-

(2020)

 (7 ) : 481,037 
.: 409,772 

: 890,809 

: 612,362 
.: 375,318 

: 987,680 

: 796,180 
.: 309,625 

: 1,105,805 

: 995,970 
.: 218,628 

: 1,214,598 

 ( / )

:
:

:

565.8 
174.0 
391.8 

263.9
178.7

85.2

610.7
244.3
366.4

336.0
248.2

87.8

675.4
363.9
311.5

450.6 
366.7 

83.9 

755.6
528.0
227.6

598.4
529.8

68.6

: (%) 
43.9 
56.1 

42.7
57.3

44.2
55.8

42.6
57.4

45.1
54.9

43.6 
56.4 

45.8
54.2

44.6
55.4

: (%) 
6.6 

93.4 
42.8
57.2

7.0
93.0

43.4
56.6

8.2
91.8

44.2 
45.8 

9.5
90.5

45.2
54.8

 (%) 
:

:
100

42
100
100

100
100

100
100

(%) 
:

:
0

27.0 
0

6.5
0
0

0
0

0
0

0
0

0
0

0
0

(%) 
:

:
0
0

0
0

15
0

15
0

40
0

40
0

70
0

70
0



7.5

7-9

(2006)
1-

(2010)
2-

(2015)
3-

(2020)

 ( / )
:

:
0
0

0
0

29.7
0

28.6
0

119.4
0

114.4 
0

305.2
0

293.1
0

:

:

*

*

*

,

*

*

,

*

*

,

*
.

-
. . .

 ( )
CT:
DT:
SL:

CT :  38 
DT: 98 
SL:  12 

CT (15 3):  23 
CT (8 3):  7 
DT (6 ):  113 

CT (15 3):  31 
CT (8 3):  10 
DT (6 ):  108 

CT (15 3):  45 
CT (8 3):  12 
DT (6 ):  98 

  444 429 447 465 

7
 ( )

/
7

/
7

/
7

 ( / ) 13,514 (2004 ) 15,376 14,192 13,321 

2  3,430,451 3,801,370 4,254,938 4,674,808

382 424 474 520 

 ( / 2) 18 50 50 50 

4  ( ),

 ( / )

 ( / )

0
0

4,620
700

18,890 
2,830 

49,400
7,410

 ( / )  13,645 7,527 5,756

RDF-

 ( / )

RDF  ( / )

0
0

3,920
2,210

16,060 
9,070 

41,990
23,710

 ( / )  57,914 31,827 24,353

 ( / )
16.5 17.3 22.6 22.9 37.0 36.9 60.4 59.4

3.0% 6.6% 4.8% 8.4% 9.3% 13.6% 16.9% 20.5%

.
. .

:

 (SLF) 
 4 

: SLF  2 

:

 (SLF) 
 4 

: SLF  2 

:

 (SLF) 
 4 

: SLF  2 

21 21 21 21

 ( )
:        13 
:       23 

:       38 
21 :       60 

:        14 
:       23 

:       38 
21 :       60 

:        14 
:       23 

:       38 
21 :       60 

:        14 
:       23 

:       38 
21 :       60 



7.5

7-10

(2006)
1-

(2010)
2-

(2015)
3-

(2020)

:
:

:
21 :  21 

:
:

:
21 :  21 

:
:

:
21 :  21 

:
:

:
21 :  21 

( / ) *1
: 340 (485) 
:  19 (26) 

:  11 (16) 
21 :   4 (6) 

:  683 (502) 
:  38 (28) 

:  23 (17) 
21 :  8 (6) 

:  755 (643) 
:  43 (37) 

:  26 (22) 
21 :  9 (7) 

:  825 (806) 
:  50 (49) 

:  30 (29) 
21 :  10 (10) 

:   9
:  1

:    
21 :    

:          22 
:  3 

:  1 
21 :  1 

:          23 
:  3 

:  1 
21 :  1 

:          23
:  3

:  1
21 :  1

 ( / ) : 2004  703 
:        NA

:        NA
21 :        NA

:       2,231 
:      970*2

:      970*2
21 :      970*2

:      1,685 
:      970*2

:      970*2
21 :      970*2

:      1,436 
:      970*2

:      970*2
21 :      970*2

( / )
:  100 / 3

:  100 / 3

:  -
21 :  -

: 2080 
:      970*2

:      970*2
21 :      970*2

: 2080 
:      970*2

:      970*2
21 :      970*2

: 2080 
:      970*2

:      970*2
21 :      970*2

:  2, 
 1, 

 2 
:   

:   
21 :

:  3, 
 1, 

 1,  2 
,

21 -

:  4, 
 1, 

 1, 
2

,
21 -

:  4, 
 1, 

 1,  2 
,

21 -

- - - -

-

: 1 
: 1 

, : 6 
, : 2 

, : 2 

: 1 
: 1 

, : 6 
, : 2 

, : 2 

: 1 
: 1 

, : 6 
, : 2 

, : 2 

 (2004 
)

 ( / )
13,384 19,908 19,917 18,291 

 (
)

* : 1,506
* : 0 

* : 4,005
* : 0 

* : 5,541 
* : 0 

* : 6,221
* : 0 

* :   28 
* :  18 

* :   225 
* : 153*3
* RDF:        22 

* :   156 
* : 153*3
* RDF:        91 

* :   10 
* : 153*3
* RDF:        237

 ( ) *4  1,553  4,405  5,941  6,621 

 ( ): 
 ( ): 
:

86 % 
17 % 

 NA 

90%
33.1 % 

    100 % 

97 % 
53.2% 

    100 % 

97 % 
53.2 % 

    100% 

97.0 % 94.1% 95.7% 96.1 % 

0 % 4.5 % 3.7 % 3.3 % 

3.0 % 11.8 % 8.0 % 7.2 % 

 ( / ) 1,743 4,278 5,237 5,328 
 ( ) *5 13,100 17,555 22,405 28,596 

0.21 % *6 ?? % ?? % ?? % 

 ( / ) :  15.2 
: 1.6

:  16.9 
: 1.8 

: 18.9 
: 2.0 

:  20.8 
: 2.2 



7.5

7-11

(2006)
1-

(2010)
2-

(2015)
3-

(2020)

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

 ( / )
: 67.8

: 0.1 *7

: 83.9

: 0.1 *7

: 109.6 

: 0.1 *7

: 143.4

: 0.1 *7

:

:
   

:

:

.

:

:

:

:

:

:

:

:

.

:

:

(
)

:

:

 (
)

 ( / ) 60.6 123.0 75.0 152.2 98.0 198.9 128.0 260.0

 (
-

80%).  

.

. .

( ) *1:  ( ) , .
 *2: 2006 - .
*3:

 100 /
3
 -  2,080 

/ .
*4:  2004 

,
.

.
*5:   -  (5.5%)  2010, 2015  2020 .
*6:   2006

5  28  150 .
 *7:   .
*8:

.
NA



7.6

7-12

7.6

.

 7-4: 

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

/

/

/

/

RDF 

RDF 

RDF

7.7

7.7.1

 2008  2020 

.

 7-5:
: 1,000,000 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

/ . 13 4,123 0 342 210 228 0 534 342 3,658 228 673 534

/ . 0 0 3,775 3,807 3,915 4,044 4,086 4,258 4,411 4,533 4,517 4,609 4,683

/ . 0 588 0 0 0 0 3,245 0 0 76 0 1,580 0

/ . 0 0 191 191 191 191 196 431 431 431 431 441 862

/ .,
/ . 209 4,936 0 0 0 0 0 0 0 289 0 0 0

/ . 0 0 501 517 530 463 589 463 469 565 463 610 463

/ . 222 9,647 0 342 210 228 3,245 534 342 4,023 228 2,253 534

/ . 0 0 4,467 4,515 4,636 4,698 4,871 5,152 5,311 5,529 5,411 5,660 6,008

222 9,647 4,467 4,857 4,846 4,926 8,116 5,686 5,653 9,552 5,639 7,913 6,542

,

RDF

 2008  2009 

.

7.7.2

.



7.7

7-13

 7-6: 

 2010 2015 2020 

 13,514 /
*1

15,376 / 14,192 /  13,321 /

  18 /
2
*2 50 /

2
*3 50 /

2
 50 /

2

13,645 / 7,527 /  5,756 /

RDF 57,914 / 31,827 /  24,353 /

  100 / 3 2,231 / 1,685 /  1,436 /

( )
*1: 2004 
*2: 2004 
*3: 2006  9 

7.7.3

:

/

RDF

7.7.4

.

 7-7: 

 2010 2015 2020 

200
/
/

86% 1,200
2,000*2

/
/

90 1,200
2,000

/
/

97  1,200
2,000

/
/

97

1,000
1500

/
/

12 *1 2,000
2,500*2

/
/

30%*3 2,000
2,500

/
/

53 *4 2,000
2,500

/
/

53

  4,750 
/

NA 8 750*2 
/

100 8 750 
/

100  8 750 
/

100

( )
*1  2004 -

. 2006 - -
41.6%- .

*2   2006  9 
*3  2010  (

)-  45%- .  “ -XX ”
 67%- .

*4  2015  80 - .

7.7.5

.

 7-8: 
: 1,000

 2010 2015 2020 

  150,000*
1
 375,000 306,000 160,000 

  870,766*
2

( )
*1:  2006 . -

.



7.7

7-14

*2: 2004 : , ,
. ,

.

7.7.6

.

 7-9: 

:1,000

 2010 2015 2020 

100 /
3

2,080 / *
1

2,080 /  2,080 /

50,484*
2

153,088*
3

153,088*
3
 153,088*

3

( )
*1  2006  9 .
*2  2004 .  55%-

.
*3 -

.
.

7.7.7  RDF 

 RDF 

.

 7-10:  RDF 

:1,000

2010 2015 2020

- 57,720 248,960 708,448

RDF - 22,090 90,700 237,070

 (

) ,

.  12,000 /

 2,000 /  RDF-

 10,000 / .

7.7.8 FIRR 

 FIRR1-  1.4%- .

2010  2011  2012-

.

2014 , 2017 

.

                                                     
1 FIRR (Financial Internal Rate of Return) – 

.



7.8 ,

7-15

 7-11: 
: 1,000,000

,

7.7.9

 2020 

.

7.8 ,

,

,

, ,

.

7.8.1

a.

.

. , , , ,

. -

.

 7-12: 

,

  1. 
2.  ( ,

, . .)
3.  ( ,

. .)
4.  ( ,

, , , . .)

5.
6. ,

( )
7.

8.

 9. 



7.8 ,

7-16

*1
10.
11.

( )
12.

13.
14.

*1
15.

( ) *1: .
.

b. ,

-

. :

,

,

, ,

,

.

7.8.2

,

, :

, ;

a. ,

,

 445  2006 

 9  15- .

.

.



7.8 ,

7-17

2006 30 - -

2008 45 - -

b.

b.1

 2006  9 

1- .

.

 7-13: 

-  1  4 
 19,000 

1  4 
 35,000 

200 / /  (
; 600 -1,000 

/ / )

1,200 -2,000 / /
( )

1,000 -1,500 / /
( )

1,500 -2,500 / /
( )

2,000 / /   2,500  / /

18 /1
2
 50 /1

2

  100 /1
3
 2,080 /

b.2

 “ , , ”

 28  1, 3 , “

”  21  1 ,

 “ ”

248

:

,

.

, 2007  1  1-

,

, .

/

. ,

.

.



7.8 ,

7-18

- -

.

-

.

,

.

 7-7: 



7.8 ,

7-19

 7-8: 

 7-9: 

7.8.3

.

.



7.8 ,

7-20

a.

.

 7-14: 

.

,

.

:
.

:

.
.

–
.

.

.

:

.

.
:

.
.

.
,

.

.

.

:

.

.
:

.

.



7-21

 7
-1

5
: 

 (
L

u
m

p
 S

u
m

) 
 

.

.
.

,
,

,

.

 (
L

u
m

p
 S

u
m

) 
.

-
 (

/

) :
,

,
,

,

.

-
.

-
.

-
 (

)
:

(

)

.

:
,

.

L
.S

.

-
.

:
,

.

-
.



7-22

 7
-1

6
: 

]

(L
u
m

p
 S

u
m

) 
 

.
,

.

.

.

(L
u
m

p
 S

u
m

) 
.

-
 (

 /

) :
/

,
,

,
,

-
.

-
.

-

.

-
 (

)
:

(

)

.

:
,

.

 L
.S

. 

-
.

:
,

.

- .



7.8 ,

7-23

b.

.

a.

.

b. .

b.1

a. .

b.

.

.

b.2

a.

.

.

.

-

.

b.

.

c.

. -

.

.

d.

.

e.

.

f.

, ,

,

c.

.



7.8 ,

7-24

.

.

-

.

d.

.

.

e.

e.1

.

.

.

.

.

.

 1  1  1 



7.8 ,

7-25

 7-17: ,

. :  / ,
, ,

, .

.

.

.

. ,

.

.
,

.
,

. ,
,

, , , ,
.

, , ,
, ,

, ,
,

.

.

. :
, , , ,

, , .

e.2

. :

- ,

-

-

-

-  ( )

-

-

- ,

-

-

- ,

-



7.8 ,

7-26

-

-

-

-

-

-

-

-

- , , ,

-

-      

-

-

-

-

- ,

- , ,

- , ,

- , ,

-

-

-

- .

- :

-

- , ,

.

-

-

-

-

-

- , ,

-

-

-

- , , , ,

. .

-  ( , , . .)

-

- ,



7.8 ,

7-27

-

- ,

- ,

- ,

- , . .

-

-

-

-

.

 ( ), 

.

e.3

.

, ,

,

,

.

f.

, ,

.

.

7-18- .

 7-18: 

.

.
-  (

 /

)
: / , ,

, ,

.

.

-  (

)
:

: ,

:
,



7.8 ,

7-28

. :

a)

b) .

c) - .

d) .

e) .

-  ( )

: , , :

, ,

, :

-

.

7.8.4

.

, . :

, ,

, , ,

, RDF ,

,

, ,

,

, ,

.



8. Чадавхийг хөгжүүлэх 



8.1

8-1

8

8.1

“ ,

”

 1.3.2 

.

.

a.

 21 .

2004  12  2006  12  62 

.

.

.  PLA (

)

.

. :

, ;

,

, ,

,

.

.

, .



8.1

8-2

 1

 2

 3

 4

 1

 2

,

 1

,

 2

 3

-
-

-

,

-

P/R

P/P

T/F

 8-1: 



8.1

8-3

b.

.

,

.

. :

;

 2005  1 

;

;

;   

 3 .

c.

.

, , ,

. ,

, ,

.

, , ,

.

. ,

, , .

d.

, .  4 

. ,

,

.

,



8.1

8-4

, .

.

 8-1: 

, ,

  2004.12.9-10 
;

;

,
.

50

 2005.04.11 

,
;

 6 

;

.

45

  2005.10.18  4  1: 

 56 

 10 

 2: 

 80 

  2006.05.17  RDF 

 RDF 

 RDF 

/  RDF 

100

e.

,

.

.

, ,

.

,

,

.

.



8.1

8-5

 8-2: 

, ,

  2005.4.26 ,

.

61

  2005.7.6  ,

;

.

75

  2007.1.5 ,
;

.

123

f.

.

g.

.

 ( )

 ( ) ,

,

. ,

, -

.

,

.

.

 RDF ,

.



8.2 ,

8-6

 8-3: 

, ,

  2005.4.26 

.

111

  2005.10.18 
,

;

-

.

88

  2006.5.10 

;

, .

129

h.

,

.

,

,

.

8.2 ,

8.2.1

.

a. ,

, ,

. ,

,

.

, .

b.

,

, , ,

.



8.2 ,

8-7

.

c.

,

. , ,

,

.

,

,

.

d.

,

.

.

,

, .

e.

,

. ,

,

, .

8.2.2 ,

,

.

 8-4: 

1.

,

,

,

.

.

2.

,
,

,



8.3

8-8

3.

,

4.

, ,

5.

.

,

,

,

8.3

8.3.1

 “ ”-

.  2006  2 

.  32 ,

. , : 4, :

3, : 2, : 1 .

: 4, :

3, : 2, : 1 

.

 8-5: 

, 2004 
 12-

2006  2-

1.

,

 A :

- : 1. 
, 2. 

, 3. 
,

- : 1. , 2. 
,

:

- : 1. 

, 2. 
,

, 3. 
,

1.88 3.06 



8.3

8-9

2.

,

,

 A :

- :  1. 
( )- , , 2. 

 (M/ ) , 3. 
 ( / ) ,

, 4. 

/ - , 5. 

- : 1. 

:

- : 1. 
,

, 2. / -
, 3. 

, 4. 

1.45 3.70 

3.  A :

- : 1. 
, ,

,
,

, 2. 

?, 3. 
, ?, 4. 

?

- : 1. 

2.20 3.60 

4.  A :

- : 1. 
,

, 2. 

- : 1. 
,

,

, 2. 
, 3. 

,

, 4. 

2.38 3.63 

5.  A :

- : 1. 

- : 1. 
, 2. 

2.58 3.25 

2.10 3.45 



8.3

8-10

 8-2: 

. :

. ,

 3.45 (

“ ”  “

” – )

 2.10 (

) .

“4. ”

“5. ”

.

, “1.

, ”  “2.

”

.

 “2.

”

“1. ,

”

,  “5.

”

,

.

,

12 , 2004

2 , 2006



8.3

8-11

.

8.3.2 ,

,

.

 8-6: ,

/  2005  7 

.

 / , 2006 
 9-

 2006  9 
.

-  5 

.
 2006  25 

 15 .
,

.

.
,

 67,000 .
 2005 

 2006 .

.

- .

.

 /
-

.

.

-  2005 
 2006 .

( )
 ( / )

.

.

,

( )
.

.

 2005  11 
,

-

.

 2006 
9  1- .



8.3

8-12

 2007  1 
1- .

.

 3.3.8 
 3.12 

.

/
 300 

.
/

.



9. Туршилтын төслүүд 



9.1

9-1

9

9.1

9.1.1

.

. .

, ,

;

 ( ,

, . .).

,

 ( , ,

,

RDF . .). 

,

, .

,

.

9.1.2

.

2  3 :

 2 :

T/T 1.

T/T 2. “RDF”

T/T 3. :

 “ ”

T/T 4.

T/T 5. ,

 3 :



9.2 /  1: 

9-2

T/T 1.

T/T 2. “RDF”

T/T 6.  ( ,

)

T/T 7.

9.2 /  1: 

9.2.1

a.

.

.

,

,

.

 (90% )-

.

, .

-

.

,

,

.

,

 ( )

.

-

.

.

b.

 ( )-

:



9.2 /  1: 

9-3

 1.

, ,

,  6 

;

 2.

;

 3.

.

c. /  1-

/  1-

. /  1- -

/

,

. .

 9-1: -



9.2 /  1: 

9-4

 9-1: , /  1-

/  2005  12  26-

.

,

,
,

 2006 
 1  4 

2006
150,000,000 .

 2005 
 12  26- .

/

.
 2005  12  26-

1

,

,

-

.

.
,

,

-
.

,
/

.

.

.  2006  9 
 1- .

.
2.1. , -

,
.

2.2.

-
,

. ,

.

.
2.3.

 (
)

( ) . 1 
 2005  12 

 2 .
2006  9  3 

.

2

2.4.

.

.



9.2 /  1: 

9-5

2.5. - -

.
.

.
3.1.  18 

.
3.2.

.
3.3.

.

.

3.4.

.
.

3.5.

.
3.6.

,
/ -

 5 .
,

, ,
.

.
3.7. -

.  2005  11-
 1-

.

.
3.8.  2006 

.

3.9.

/

,

.

.
3.10.  2005  8 

-
-

.
 2006  5 

 220 

.

3

3.11. 9
 2005  7 

 10, 2006  5  9 
.

.



9.2 /  1: 

9-6

9.2.2

a.

, , - ,

,

. , ,

 ,

.

,

.  2005  12 

.

. .

,

.

.

b.

:

b.1

. 2005  15 

- .

.

.

, ,

.

2006 -

.



9.2 /  1: 

9-7

b.2 ,

.

 3 

.

 9-2:  3 

b.2.1. ,

,

, .

.

, .



9.2 /  1: 

9-8

,

, .

.

, ,

.

.

b.2.2.

.

. ,

.

.

.

b.2.3.  RDF 

,

 RDF  RDF 

- .

 2  12  RDF 

.  3 

 RDF ,

 RDF 

.

RDF

 3 

 RDF - .

b.3

.

.



9.2 /  1: 

9-9

- .

, .

. ,

.

,

.

 “ ”

-  3 

.

c.

.

.

,

,

.

.

9.2.3  ( )-

a.

-

.

.

- .

 9-2: - , 2005 

 ( ): A1 

 ( ) : A2 

17.0

8.0

9.0

 3 

2005
2006
2007
2008

3

3

3

3

85,000
108,000
120,000
132,000

b.

b.1



9.2 /  1: 

9-10

b.1.1.

-  ( 1

)  ( 2

) . 1

2 .

b.1.2.

2005

.

 9-3: 

/ / 3/ 3/ 3
2005 232.9 85,009 106,261 85,009 85,009
2006 295.4 107,821 134,776 107,821 192,830
2007 329.2 120,158 150,198 120,158 312,988
2008 362.5 132,313 165,391 132,313 445,300

b.1.3.

2

.

 9-4: 

2 2 3 2 3 3 3

 0.0         

1-  7,540.0 3,770.0 4.4 16,588.0 25.0 125.0 3,125.0 19,713.0 19,713.0

2-  10,210.0 8,875.0 2.5 22,187.5 25.0 165.0 4,125.0 26,312.5 46,025.5

3-  11,770.0 10,990.0 2.5 27,475.0 25.0 210.0 5,250.0 32,725.0 78,750.5

4-  13,200.0 12,485.0 2.5 31,212.5 25.0 260.0 6,500.0 37,712.5 116,463.0

5-  16,400.0 14,800.0 2.5 37,000.0 25.0 300.0 7,500.0 44,500.0 160,963.0

6-  19,230.0 17,815.0 2.5 44,537.5 25.0 340.0 8,500.0 53,037.5 214,000.5

7-  24,600.0 21,915.0 2.5 54,787.5 25.0 370.0 9,250.0 64,037.5 278,038.0

8-  36,080.0 30,340.0 2.5 75,850.0 25.0 410.0 10,250.0 86,100.0 364,138.0

9-  52,240.0 44,160.0 2.5 110,400.0 25.0 450.0 11,250.0 121,650.0 485,788.0

-  2008 

.

b.1.4. -

.



9.2 /  1: 

9-11

 9-3: -

b.2

b.2.1.

.

- .

.

:    50 

:   50 

-

.

 9  x 0.50  = 45,000 3

.

, .

b.2.2.

.

.



9.2 /  1: 

9-12

 9-4: 

b.2.3.

.

.

.

2

.

 9-5: 

b.2.4.

. -

. -

, .

b.2.5.

. (  15 ).

..



9.3 /  2:  "RDF" 

9-13

 9-5: -

 ( ,
.)

, CL  pH

, CL  pH

CH4, CO2, H2O, 

9.3 /  2: 

 "RDF" 

9.3.1

a.

,

. ,

 36%  34% .

,

.

,

,

.

 2006  46:54%  2020  18:82% 

.

.      

,  RDF (RDF: )

.  RDF 

 (



9.3 /  2:  "RDF" 

9-14

) .

.

b.

/  2- :

,

 RDF ;

 (

)  RDF 

, ,

;

 RDF 

 RDF- .

9.3.2 RDF 

a.

RDF .

RDF

RDF-

.

 RDF .

RDF  2006  2 

 10 .  12 

RDF  2005  12  2006  1 , 24 

RDF  2006  8  9 .   

RDF

- .

b.

 RDF 

.

 9-6: RDF 

 RDF 

 1- 2- 1-  2-

 (HCV) ( / ) 5,820 3,320
*1

 3,875 4,700
*1

 (LCV) ( / ) 5,290
*1

 3,200 2,470
*1

 3,680 

 (%) 8.3 0.9 31.3 19.2 

 (%) 86.0 74.9 59.9 61.2 

 ( ) (%) 5.7 24.2 8.8 19.6 

*2 0.41 0.43 0.86 0.87 

 *1: 
*2:

. :

1  RDF 

.

.



9.3 /  2:  "RDF" 

9-15

2  RDF  1 

 RDF-  60%-

.

, 2 

 1  1.5 .

< RDF  > 

9.3.3

a.

RDF

.

 9-7: 

2006  2- 12 13 14 15 16 17 18 19

1.        
2.
( )

       

3.
(RDF 2% )

       

4.
(RDF 4% )

       

5.        

 9-8: 

16 17 18 19 20 21 22 10

 100%  RDF 2% RDF 4% 
100% 

( )

T  1  Te  2  Te  3 

RDF, RDF,  RDF RDF, 



9.3 /  2:  "RDF" 

9-16

b.

.

.

b.1  ( )

.  1 

.

 JIS 

.

.    

b.1.1.

 ( )

, ,

.

 9-9: 
 ( )

  100% 
RDF2%  RDF4% 

3 3 3
  II/14 II/15 II/16 

1.
( )

m
3
N/h 103,440 103,370 103,270 

2.
( )

*1
m

3
N/h 96,000 94,000 94,800 

3.
0
C 207.4 203.2 204.1 

4.  % 7.2 9.1 8.2 
5.  g/m

3
N 0.228 0.245 0.216 

, O2 - 12% 
g/m

3
N 0.315 0.431 0.380 

6. O2  % 14.5 15.9 15.9 
7. CO  ppm 228 982 221 
8. CO2 % 14.79 14.50 11.31 
9. SO2  ppm 254.8 137.3 116.7 

10. NOX  ppm 242.8 183.7 184.7 

NOx
, O2 - 12% 

ppm 336.2 324.2 325.9 

11. HCl  ppm 0.08 0.11 0.09 

HCl
, O2 - 12% 

ppm 0.11 0.19 0.16 

: *1: 

 9-10: 
 ( )

  100% 
RDF2%  RDF4% 

.1 .1 .1

10-  17 10-  19 10-  21 

1.  ( ) m
3
N/h 43,930 35,820 35,910 

2.  ( )
*1

m
3
N/h 41,600 34,060 34,260 

3.
0
C 130.8 153.7 141.3 

4. % 5.3 4.9 4.6 

5. g/m
3
N 7.5 8.0  4.3 

, O2 - 12% g/m
3
N 11.8 7.3 5.4 

6. O2 % 15.3 11.2 13.8 

7. CO ppm 1,069 504 687 



9.3 /  2:  "RDF" 

9-17

8. CO2 % 5.8 9.2 6.8 

9. SO2 ppm 209 333 110 

10 NOX ppm 118 148 108 

NOx
, O2 - 12% ppm 186 136 135 

: *1: 

b.1.2.

 9-11: 

( )

100% RDF2% RDF4%

  pg/m
3
N pg/m

3
N pg/m

3
N

2,3,7,8-TeCDD N.D. N.D. N.D. 
1,3,6,8-TeCDD 2 129 14 
1,3,7,9-TeCDD 1 76 7 

TeCDDs 4 233 24 
1,2,3,7,8-PeCDD N.D. N.D. N.D. 

PeCDDs N.D. 141 18 
1,2,3,4,7,8-HxCDD N.D. N.D. N.D. 
1,2,3,6,7,8-HxCDD N.D. N.D. N.D. 
1,2,3,7,8,9-HXCDD N.D. N.D. N.D. 

HxCDDs 3 125 15 
1,2,3,4,6,7,8-HpCDD N.D. 15 2 

HpCDDs N.D. 23 4 
OCDD 3 4 4 

PCDDs

 PCDDs 9 525 65 
2,3,7,8-TeCDF N.D. N.D. 1 
1,2,7,8-TeCDF N.D. 2 1 

TeCDFs N.D. 12 6 
1,2,3,7,8-PeCDF N.D. N.D. 1 
2,3,4,7,8-PeCDF N.D. N.D. N.D. 

PeCDFs N.D. N.D. 1 
1,2,3,4,7,8-HxCDF N.D. N.D. N.D. 
1,2,3,6,7,8-HxCDF N.D. N.D. N.D. 
1,2,3,7,8,9-HxCDF N.D. N.D. N.D. 
2,3,4,6,7,8-HxCDF N.D. N.D. N.D. 

HxCDFs N.D. N.D. N.D. 
1,2,3,4,6,7,8-HpCDF N.D. N.D. N.D. 
1,2,3,4,7,8,9-HpCDF N.D. N.D. N.D. 

HpCDFs N.D. N.D. N.D. 
OCDF N.D. N.D. N.D. 

PCDFs

 PCDFs N.D. 12 7 
Total PCDDs PCDFs  9 537 72 
3,4,4',5-TeCB IUPAC#81  N.D. N.D. N.D. 
3,3',4,4'-TeCB IUPAC#77  N.D. N.D. N.D. 
3,3',4,4',5-PeCB IUPAC#126 N.D. N.D. N.D. 
3,3'4,4',5,5'-HxCB IUPAC#169 N.D. N.D. N.D. 

Non-ortho PCBs N.D. N.D. N.D. 
2',3,4,4',5-PeCB IUPAC#123 N.D. N.D. N.D. 
2,3',4,4',5-PeCB IUPAC#118 38 18 13 
2,3,3',4,4'-PeCB IUPAC#105 18 8 5 
2,3,4,4',5-PeCB IUPAC#114 N.D. N.D. N.D. 
2,3',4,4',5,5'-HxCB IUPAC#167 N.D. N.D. N.D. 
2,3,3',4,4',5-HxCB IUPAC#156 4 N.D. N.D. 
2,3,3',4,4',5'-HxCB IUPAC#157 N.D. N.D. N.D. 
2,3,3',4,4',5,5'-HpCB IUPAC#189 N.D. N.D. N.D. 

Co-PCBs

Mono-ortho PCBs 60 27 18 
Co-PCBs  60 27 18 

PCDDs +PCDFs +Co-PCBs  71 563 89 

IUPAC :    
N.D. -    



9.3 /  2:  "RDF" 

9-18

 9-12: 
( ) – 100%  (  + )

*1

Toxic 
Equivalency 

Factor
1

Toxic 
Equivalent 

(TEQ)
2

 ng/m
3
N ng/m

3
N ng/m

3
N (TEF) 

(ng-TEQ/ 
m

3
N)

1,3,6,8-TeCDD (0.006) 0.008 0.002 0 0 

1,3,7,9-TeCDD (0.004) 0.008 0.002 0 0 

2,3,7,8-TeCDD ND 0.008 0.002 1 0 

-TeCDDs 0.010 - - - - 

1,2,3,7,8-PeCDD ND 0.008 0.003 1 0 

-PeCDDs (0.006) - - - - 

1,2,3,4,7,8-HxCDD ND 0.02 0.007 0.1 0 

1,2,3,6,7,8-HxCDD ND 0.02 0.007 0.1 0 

1,2,3,7,8,9-HXCDD ND 0.01 0.004 0.1 0 

-HxCDDs ND - - - - 

1,2,3,4,6,7,8-HpCDD ND 0.02 0.006 0.01 0 

-HpCDDs ND - - - - 

OCDD (0.012)*1 0.03 0.009 0.0001 0 

PCDDs

 PCDDs 0.039 - - - - 

1,2,7,8-TeCDF 0.021 0.007 0.002 0 0 

2,3,7,8-TeCDF 0.034 0.007 0.002 0.1 0.0034 

-TeCDFs 0.19 - - - - 

1,2,3,7,8+1,2,3,4,8-PeCDF 0.009 0.007 0.002 0.05 0.00045 

2,3,4,7,8-PeCDF 0.0073 0.0008 0.0002 0.5 0.00365 

 -PeCDFs 0.048 - - - - 

1,2,3,4,7,8+1,2,3,4,7,9-HxCDF ND 0.02 0.005 0.1 0 

1,2,3,6,7,8-HxCDF ND 0.02 0.007 0.1 0 

1,2,3,7,8,9-HxCDF ND 0.01 0.004 0.1 0 

2,3,4,6,7,8-HxCDF ND 0.01 0.004 0.1 0 

 -HxCDFs ND - - - - 

1,2,3,4,6,7,8-HpCDF (0.003)*1 0.01 0.003 0.01 0 

1,2,3,4,7,8,9-HpCDF ND 0.007 0.002 0.01 0 

 -HpCDFs ND - - - - 

OCDF ND 0.007 0.002 0.0001 0 

PCDFs

 PCDFs 0.33 - - - - 

PCDDs PCDFs 0.37   - - 

3,3',4,4'-TeCB (#77)*2 0.067 0.01 0.003 0.0001 0.0000067

3,4,4',5-TeCB (#81) *2 0.014 0.01 0.004 0.0001 0.0000014

3,3',4,4',5-PeCB (#126)*2 ND 0.008 0.003 0.1 0 

3,3'4,4',5,5'-HxCB (#169)*2 ND 0.006 0.002 0.01 0 

Non-ortho PCBs 0.081   - - 

2,3,3',4,4'-PeCB (#105)*2 0.5 0.007 0.002 0.0001 0.000050 

2,3,4,4',5-PeCB (#114)*2 0.028 0.004 0.001 0.0005 0.0000140

2,3',4,4',5-PeCB (#118)*2 1.1 0.01 0.003 0.0001 0.00011 

2',3,4,4',5-PeCB (#123)*2 0.029 0.007 0.002 0.0001 0.0000029

2,3,3',4,4',5-HxCB (#156)*2 0.12 0.01 0.004 0.0005 0.000060 

2,3,3',4,4',5'-HxCB (#157)*2 0.031 0.005 0.001 0.0005 0.0000155

2,3',4,4',5,5'-HxCB (#167)*2 0.038 0.01 0.004 0.00001 0.00000038

2,3,3',4,4',5,5'-HpCB (#189)*2 ND 0.01 0.003 0.0001 0 

Co-PCB
s

Mono-ortho PCBs 1.9 - - - - 

Co-PCBs 2.0 - - - - 

PCDDs +PCDFs +Co-PCBs 2.3 - - - - 

 TEQ     0.0078 

*1 : 

. TEQ .

*2 : IUPAC : 

                                                     
1 TEF: 
2 TEQ: 



9.3 /  2:  "RDF" 

9-19

 9-13: 
( ) – RDF 2%  (  + )

*1

Toxic 
Equivalency 

Factor

Toxic 
Equivalent 

(TEQ) 

 ng/m
3
N ng/m

3
N ng/m

3
N (TEF) 

(ng-TEQ/

m
3
N)

1,3,6,8-TeCDD 0.34 0.005 0.002 0 0 

1,3,7,9-TeCDD 0.23 0.005 0.002 0 0 

2,3,7,8-TeCDD ND 0.005 0.002 1 0 

-TeCDDs 0.074 - - - - 

1,2,3,7,8-PeCDD (0.004) 0.006 0.002 1 0 

 -PeCDDs 0.34 - - - - 

1,2,3,4,7,8-HxCDD ND 0.02 0.005 0.1 0 

1,2,3,6,7,8-HxCDD (0.005) 0.01 0.004 0.1 0 

1,2,3,7,8,9-HXCDD (0.006) 0.008 0.002 0.1 0 

 -HxCDDs 0.30 - - - - 

1,2,3,4,6,7,8-HpCDD 0.033 0.01 0.004 0.01 0.00033 

 -HpCDDs 0.027 - - - - 

OCDD 0.027 0.02 0.006 0.0001 0.0000027

PCDDs

 PCDDs 1.4 - - - - 

1,2,7,8-TeCDF 0.077 0.005 0.001 0 0 

2,3,7,8-TeCDF 0.091 0.005 0.001 0.1 0.0091 

 -TeCDFs 0.64 - - - - 

1,2,3,7,8+1,2,3,4,8-PeCDF 0.027 0.005 0.001 0.05 0.00135 

2,3,4,7,8-PeCDF 0.019 0.0005 0.0002 0.5 0.0095 

 -PeCDFs 0.16 - - - - 

1,2,3,4,7,8+1,2,3,4,7,9-HxCDF (0.007) 0.01 0.003 0.1 0 

1,2,3,6,7,8-HxCDF (0.005) 0.02 0.005 0.1 0 

1,2,3,7,8,9-HxCDF ND 0.009 0.003 0.1 0 

2,3,4,6,7,8-HxCDF (0.003) 0.009 0.003 0.1 0 

 -HxCDFs 0.023 - - - - 

1,2,3,4,6,7,8-HpCDF (0.005) 0.007 0.002 0.01 0 

1,2,3,4,7,8,9-HpCDF ND 0.004 0.001 0.01 0 

 -HpCDFs (0.003) - - - - 

OCDF ND 0.005 0.001 0.0001 0 

PCDFs

 PCDFs 1.1 - - - - 

PCDDs PCDFs  2.5 -  - - 

3,3',4,4'-TeCB (#77)* 0.20 0.007 0.002 0.0001 0.000020 

3,4,4',5-TeCB (#81)* 0.013 0.008 0.003 0.0001 0.0000013

3,3',4,4',5-PeCB (#126)* 0.017 0.006 0.002 0.1 0.0017 

3,3'4,4',5,5'-HxCB (#169)* ND 0.004 0.001 0.01 0 

Non-ortho PCBs 0.23 0.23  - - 

2,3,3',4,4'-PeCB (#105)* 3.3 0.005 0.001 0.0001 0.00033 

2,3,4,4',5-PeCB (#114)* 0.21 0.003 0.0009 0.0005 0.000105

2,3',4,4',5-PeCB (#118)* 7.2 0.007 0.002 0.0001 0.00072 

2',3,4,4',5-PeCB (#123)* 0.16 0.005 0.001 0.0001 0.000016 

2,3,3',4,4',5-HxCB (#156)* 0.62 0.008 0.002 0.0005 0.000310 

2,3,3',4,4',5'-HxCB (#157)* 0.15 0.003 0.0009 0.0005 0.000075

2,3',4,4',5,5'-HxCB (#167)* 0.23 0.008 0.003 0.00001 0.0000023

2,3,3',4,4',5,5'-HpCB (#189)* 0.010 0.007 0.002 0.0001 0.0000010

Co-PCB
s

Mono-ortho PCBs 12 - - - - 

Co-PCBs  12 - - - - 

PCDDs +PCDFs +Co-PCBs  15 - - - - 

 TEQ     0.024 

*1 : .

 TEQ .

*2 : IUPAC : 



9.3 /  2:  "RDF" 

9-20

 9-14: 
( ) – RDF 4%  ( )

*1

Toxic 
Equivalency 

Factor

Toxic 
Equivalent 

(TEQ) 

 ng/m
3
N ng/m

3
N ng/m

3
N (TEF) 

(ng-TEQ/

m
3
N)

1,3,6,8-TeCDD 0.92 0.005 0.001 0 0 

1,3,7,9-TeCDD 0.65 0.005 0.001 0 0 

2,3,7,8-TeCDD 0.007 0.005 0.001 1 0.007 

 -TeCDDs 0.29 - - - - 

1,2,3,7,8-PeCDD 0.022 0.005 0.002 1 0.022 

 -PeCDDs 1.2 - - - - 

1,2,3,4,7,8-HxCDD (0.019) 0.02 0.005 0.1 0 

1,2,3,6,7,8-HxCDD 0.033 0.01 0.004 0.1 0.0033 

1,2,3,7,8,9-HXCDD 0.028 0.008 0.002 0.1 0.0028 

 -HxCDDs 1.0 - - - - 

1,2,3,4,6,7,8-HpCDD 0.15 0.01 0.004 0.01 0.0015 

 -HpCDDs 0.12 - - - - 

OCDD 0.11 0.02 0.006 0.0001 0.000011

PCDDs

 PCDDs 4.6 - - - - 

1,2,7,8-TeCDF 0.078 0.004 0.001 0 0 

2,3,7,8-TeCDF 0.058 0.004 0.001 0.1 0.0058 

 -TeCDFs 0.91 - - - - 

1,2,3,7,8+1,2,3,4,8-PeCDF 0.043 0.004 0.001 0.05 0.00215 

2,3,4,7,8-PeCDF 0.035 0.0005 0.0002 0.5 0.0175 

 -PeCDFs 0.35 - - - - 

1,2,3,4,7,8+1,2,3,4,7,9-HxCDF 0.030 0.01 0.003 0.1 0.0030 

1,2,3,6,7,8-HxCDF 0.022 0.01 0.004 0.1 0.0022 

1,2,3,7,8,9-HxCDF (0.003) 0.008 0.002 0.1 0 

2,3,4,6,7,8-HxCDF 0.021 0.009 0.003 0.1 0.0021 

 -HxCDFs 0.15 - - - - 

1,2,3,4,6,7,8-HpCDF 0.040 0.006 0.002 0.01 0.00040 

1,2,3,4,7,8,9-HpCDF 0.009 0.004 0.001 0.01 0.00009 

 -HpCDFs 0.031 - - - - 

OCDF 0.021 0.004 0.001 0.0001 0.0000021

PCDFs

Total PCDFs 1.8 - - - - 

PCDDs PCDFs  6.4 -  - - 

3,3',4,4'-TeCB (#77)* 0.13 0.007 0.002 0.0001 0.000013

3,4,4',5-TeCB (#81)* 0.009 0.008 0.002 0.0001 0.0000009

3,3',4,4',5-PeCB (#126)* 0.014 0.005 0.002 0.1 0.0014 

3,3'4,4',5,5'-HxCB (#169)* 0.004 0.004 0.001 0.01 0.00004 

Non-ortho PCBs 0.16   - - 

2,3,3',4,4'-PeCB (#105)* 0.15 0.004 0.001 0.0001 0.000015

2,3,4,4',5-PeCB (#114)* 0.010 0.003 0.0009 0.0005 0.0000050

2,3',4,4',5-PeCB (#118)* 0.31 0.007 0.002 0.0001 0.000031

2',3,4,4',5-PeCB (#123)* 0.011 0.005 0.001 0.0001 0.0000011

2,3,3',4,4',5-HxCB (#156)* 0.034 0.008 0.002 0.0005 0.0000170

2,3,3',4,4',5'-HxCB (#157)* 0.0083 0.003 0.0009 0.0005 0.00000415

2,3',4,4',5,5'-HxCB (#167)* 0.012 0.008 0.002 0.00001 0.00000012

2,3,3',4,4',5,5'-HpCB (#189)* (0.005) 0.007 0.002 0.0001 0 

Co-PCB
s

Mono-ortho PCBs 0.54  - - - 

Co-PCBs  0.69 - - - - 

PCDDs +PCDFs +Co-PCBs  7.0 - - - - 

 TEQ     0.071 

*1 : .

 TEQ .

*2 : IUPAC : 



9.3 /  2:  "RDF" 

9-21

 9-15: 
( ) – RDF 4%  ( )

*1

Toxic 
Equivalency 

Factor

Toxic 
Equivalent 

(TEQ) 

  ng/m
3
N ng/m

3
N ng/m

3
N (TEF) 

(ng-TEQ/

m
3
N)

1,3,6,8-TeCDD 0.008 0.005 0.001 0 0 

1,3,7,9-TeCDD 0.006 0.005 0.001 0 0 

2,3,7,8-TeCDD ND 0.005 0.001 1 0 

 -TeCDDs ND - - - - 

1,2,3,7,8-PeCDD ND 0.005 0.002 1 0 

 -PeCDDs 0.018 - - - - 

1,2,3,4,7,8-HxCDD ND 0.02 0.005 0.1 0 

1,2,3,6,7,8-HxCDD ND 0.01 0.004 0.1 0 

1,2,3,7,8,9-HXCDD ND 0.008 0.002 0.1 0 

 -HxCDDs (0.016) - - - - 

1,2,3,4,6,7,8-HpCDD (0.004) 0.01 0.004 0.01 0 

 -HpCDDs (0.004) - - - - 

OCDD ND 0.02 0.006 0.0001 0 

PCDDs

 PCDDs 0.057 - - - - 

1,2,7,8-TeCDF ND 0.004 0.001 0 0 

2,3,7,8-TeCDF ND 0.004 0.001 0.1 0 

 -TeCDFs 0.009 - - - - 

1,2,3,7,8+1,2,3,4,8-PeCDF ND 0.004 0.001 0.05 0 

2,3,4,7,8-PeCDF 0.0009 0.0005 0.0002 0.5 0.00045 

 -PeCDFs 0.004 - - - - 

1,2,3,4,7,8+1,2,3,4,7,9-HxCDF ND 0.01 0.003 0.1 0 

1,2,3,6,7,8-HxCDF ND 0.01 0.004 0.1 0 

1,2,3,7,8,9-HxCDF ND 0.008 0.002 0.1 0 

2,3,4,6,7,8-HxCDF ND 0.009 0.003 0.1 0 

 -HxCDFs ND - - - - 

1,2,3,4,6,7,8-HpCDF (0.003) 0.006 0.002 0.01 0 

1,2,3,4,7,8,9-HpCDF ND 0.004 0.001 0.01 0 

 -HpCDFs ND - - - - 

OCDF ND 0.004 0.001 0.0001 0 

PCDFs

 PCDFs 0.024 - - - - 

PCDDs PCDFs  0.081 -  - - 

3,3',4,4'-TeCB (#77)* 0.012 0.007 0.002 0.0001 0.0000012

3,4,4',5-TeCB (#81)* ND 0.008 0.002 0.0001 0 

3,3',4,4',5-PeCB (#126)* ND 0.005 0.002 0.1 0 

3,3'4,4',5,5'-HxCB (#169)* ND 0.004 0.001 0.01 0 

Non-ortho PCBs 0.012   - - 

2,3,3',4,4'-PeCB (#105)* 0.019 0.004 0.001 0.0001 0.0000019

2,3,4,4',5-PeCB (#114)* ND 0.003 0.0009 0.0005 0 

2,3',4,4',5-PeCB (#118)* 0.042 0.007 0.002 0.0001 0.0000042

2',3,4,4',5-PeCB (#123)* ND 0.005 0.001 0.0001 0 

2,3,3',4,4',5-HxCB (#156)* (0.004) 0.008 0.002 0.0005 0

2,3,3',4,4',5'-HxCB (#157)* ND 0.003 0.0009 0.0005 0 

2,3',4,4',5,5'-HxCB (#167)* (0.002) 0.008 0.002 0.00001 0 

2,3,3',4,4',5,5'-HpCB (#189)* ND 0.007 0.002 0.0001 0 

Co-PCB
s

Mono-ortho PCBs 0.068  - - - 

Co-PCBs  0.080 - - - - 

PCDDs +PCDFs +Co-PCBs  0.16 - - - - 

 TEQ     0.00046 

*1 : 
.  TEQ .

*2 : IUPAC : 



9.3 /  2:  "RDF" 

9-22

b.1.3. -

 (TEF) 

 (TEQ) 

 (TEF-Toxic Equivalency Factor) 

 (TEQ-Toxic Equivalent) 

. :

<  (TEF)> 

 222 

. : - -

(PCDDs - Polychlorinated Dibenzo-para-Dioxins), -

(PCDFs - Polychlorinated Dibenzo-Furans), -

(Co-PCBs - Co-planar Polychlorinated Bipheyls).  

222 , 29 

 29 

.

 (isomer)  ( )-  TEF 

  2,3,7,8-TeCDD-  1 

.

<  (TEQ)> 

 (TEQ)-

 TEF .

b.1.4. -

 TEQ (Toxic Equivalent) 

.

-

.

 9-16: -

(ng-TEQ/m
3
N)

> 4 /  0.1 1.0 

--- 0.1 

 PCB 

PCDD  PCDF-  17  TEF 

PCDD, PCDF  PCB-  29  TEF .



9.3 /  2:  "RDF" 

9-23

 2000/76/EC 

 PCB  PCDD  PCDF-  TEF-

.

 9-17: PCDDs, PCDFs  Co-PCBs-

TEF

*1

2,3,7,8-TeCDD 1 1 

1,2,3,7,8-PeCDD 1 0.5 

1,2,3,4,7,8-HxCDD 0.1 0.1 

1,2,3,6,7,8-HxCDD 0.1 0.1 

1,2,3,7,8,9-HXCDD 0.1 0.1 

1,2,3,4,6,7,8-HpCDD 0.01 0.01 

PCDDs

OCDD 0.0001 0.001 

2,3,7,8-TeCDF 0.1 0.1 

1,2,3,7,8-PeCDF 0.05 0.05 

2,3,4,7,8-PeCDF 0.5 0.5 

1,2,3,4,7,8-HxCDF 0.1 0.1 

1,2,3,6,7,8-HxCDF 0.1 0.1 

1,2,3,7,8,9-HxCDF 0.1 0.1 

2,3,4,6,7,8-HxCDF 0.1 0.1 

1,2,3,4,6,7,8-HpCDF 0.01 0.01 

1,2,3,4,7,8,9-HpCDF 0.01 0.01 

PCDF

OCDF 0.0001 0.001 

3,4,4',5-TeCB (IUPAC#81
*2

0.0001 - 

3,3',4,4'-TeCB (IUPAC#77  0.0001 - 

3,3',4,4',5-PeCB (IUPAC#126 0.1 - 

Non-ortho 
PCBs

3,3'4,4',5,5'-HxCB (IUPAC#169 0.01 - 

2',3,4,4',5-PeCB (IUPAC#123 0.0001 - 

2,3',4,4',5-PeCB (IUPAC#118 0.0001 - 

2,3,3',4,4'-PeCB (IUPAC#105 0.0001 - 

2,3,4,4',5-PeCB (IUPAC#114 0.0005 - 

2,3',4,4',5,5'-HxCB (IUPAC#167 0.00001 - 

2,3,3',4,4',5-HxCB (IUPAC#156 0.0005 - 

2,3,3',4,4',5'-HxCB (IUPAC#157 0.0005 - 

Co-PCBs

Mono-ortho 
PCBs

2,3,3',4,4',5,5'-HpCB (IUPAC#189 0.0001 - 

 : *1  2000/76/EC  (2002 
 8 , 2002/24 )

*2 IUPAC: International Union of Pure and Applied Chemistry – 

b.1.5. -

-

.
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9.3 /  2:  "RDF" 

9-25

b.2

 2-

.

100%  RDF 

.

-

.

.

 (SO2)

 S 2 (

)- .

-

.

 (NOx) 

100%  RDF-

.

-

.

 (HCl) 

100%  RDF-

.

.

100%  RDF 

 3.1 – 9.2  (2- )

 RDF- .

, RDF  TEQ  0.1 ng-

 (

).

.

2-  RDF-  4%-

.

.

:  0.071 ng-TEQ/m3N 

 :      0.00046 ng-TEQ/m3N   

 RDF 

.

c.

c.1

.



9.3 /  2:  "RDF" 
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 9-19: 

 R
D

F
-

/

0
C

0
C /

0
C

0
C

0
C

0
C / /

II/14
100% 529 240 80 53 25 30 117 NA -14 19 15.3 - 

II/15
 + 

RDF(2% 
530 240 83 56 25 27 116 NA -16 36 10.6 0.24

II/16
 + 

RDF(4%)
536 240 82 55 28 23 118 NA -11 39 8.4 0.48

 NA – 

 9-20: 

*1 *1

*1

*1

*1

*1

*1

*1

*2

*2

*1 *1

 R
D

F
- *1

/ 0
C

0
C / 0
C

0
C

0
C

0
C

0
C / /

100%
443 235 58 43 17 17 72 245 727 8 49 3.4 - 

 + 
RDF(2% 

438 230 61 43 17 18 77 271 749 4 49 3.6 0.09

 + 
RDF(4%) 

439 230 60 42 16 18 74 280 744 2 49 3.9 0.18

: *1 : 44-48 
 *2 : 8-14 ( )

c.2

c.2.1.

.

.
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 9-6: 

c.2.2.

.

 9-21: 

100%
RDF2% RDF4% 

Qpr
3
/  504 505 511 

=  - 

Tpr .
o
C 53 56 55 

Qa
3
/  25 25 25 

Ta .
o
C 30 27 23 

Qi 
3
/  240 240 240 

Ti .
o
C 52 55 54 

Qb
3
/  289 290 296 =  + 

 – 

Tb .
o
C 52 55 54 

Qo
3
/  240 240 240 

To .
o
C 117 116 118 

Qps 
3
/  529 530 536 

Tps .
o
C 80 83 82 

 9-22: 

100%
RDF2% RDF4% 

Qpr
3
/  426 421 423 

=  - 
Tpr .

o
C 43 43 42 

Qa
3
/  17 17 16 

Ta .
o
C 17 18 18 

Qi 
3
/  235 230 230 

Ti .
o
C 42 42 41 

Qb
3
/  208 208 209 =  + 

 – 
Tb .

o
C 42 42 41 

Qo
3
/  235 230 230 

To .
o
C 72 77 74 

Qps 
3
/  443 438 439 

Tps .
o
C 58 61 60 
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c.3

.

 = (  – 

) / ( )

.

 9-23: 

 100% 
RDF2%  RDF4% 

1-
41.3 % 53.3 % 67.0 % 

2-
56.3 % 59.5 % 50.8 % 

. :

RDF-  RDF 

.
=> RDF 

 2-  RDF  (3,200 / )
 (3,680 / ) .

=> RDF 
 5,000 / .

RDF

.

9.4 /  3: :
 “ ”

9.4.1

:

,

 “ ”-

. “ ”-

, . /  3-

,

.

9.4.2 , ,

a.

/  3-  22,676  12, 13  14 

.  2005  10 

 2006  3 . /  3-

.
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 9-24: /  3- : “ ”

1- 2005 
10-
2-  2006 

 1-
 5 

12, 13, 14 

,

-

,

2- 2006  1-
 6-

2006  3-
 5 

12, 13, 14, 15, 
17, 19 

- ,

b.

,

.

.

. :

1. -

. 2006  8 

.

2.

.

 60,000 .

.

2006  1  15, 17, 19 

,

.

c.

.

,

.

 “ ”

.

. ,

.

.
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9.6 /  5: 

9.6.1

:

;

.

9.6.2

a.

,

,

.

.

.

b.

.  ( -
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. ,

.

9.6.3

a.
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.

. -

.
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