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.
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6.2.5  ( )-

a.

-

.

.

- .

 6-9: - , 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

b.1.1.

-  ( 1

)  ( 2

) . 1

2 .

b.1.2.

2005

.

 6-10: 

/ / 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

.
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 6-11: 

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. -

.

 6-21: -

b.2

b.2.1.

.
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-

6.3
"RDF" 

6.3.1

a.

,

 RDF .  RDF 

-

.

RDF ,

.

.

.

b. RDF

RDF

- . RDF 

.

(1) RDF    :  

(2) RDF     :  
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c.

- .

 6-24:  RDF 

6.3.2 RDF 

a.

RDF .

 RDF .

RDF

.

 RDF 

.

.

b.

b.1

b.1.1.

RDF ,

.
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, .

 RDF 
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 RDF 

.

-

( )

RDF

 ( )

 RDF  70 /

. -

 20 / .

b.1.2.

RDF

,

. III 

.
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b.2.2.
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,

b.3 RDF 

 75%  25%-

.  50%-100% 

.

,  RDF  1 

 ( ) .

, 1- 1- ,

RDF  1 ,

 RDF  2 

( ) - .

 RDF .
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-  2005  11 

,  RDF  2005  12 

.

 12  RDF 

 45 .

 270  500 

.

c.2

RDF .

.

1 , 1

2  1 

3  ( )  1 

4  1 

5 , 1

6 ,   1 

7 RDF  ( ) 1

RDF .

  3 

 3 

 1 

 1 

 1 

 1 

 1 

 1 

 12 

17.3  2  RDF .

RDF .

 6-13: RDF 

     

 ( )  17.3 90,000 1,557,000 

 2 40,000 80,000 

     

. . 1 680,000 680,000 

, . . 1 1,649,000 1,649,000 

     

/ 24 120,000 2,880,000 

     

    6,846,000 
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d.

RDF .

RDF

.

.
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, .

, ,

.

 RDF 

.
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.
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.

6.3.3 RDF 

a.

,  RDF 

.  RDF 
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 2.  RDF 
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:

1.
 RDF ,

,
.

2.  2010  RDF 
 4 2. RDF 

.
4%-  8%-

3.
-

 RDF 

4. , RDF  12 

 2%  4% (  4%  8%) 
.

5.  RDF, ,
,

.

6. 4 , 1. , 2. 
, 3.  RDF  (2%, 

)  4.  RDF  (4%, 
).

, ,
.

7.  RDF  (2%  4%, )
 12 

.

8.  12 
.

c.

 2006  2  13-16-

.

2006  2- 12 13 14 15 16 17 18 19

1.        

2.

( )

       

3.

(RDF 2% )

       

4.

(RDF 4% )

       

5.        

                                                     
2  III  13 

RDF

 ( ) RDF .
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d.

d.1 /

d.1.1.

RDF /

.

, 1) RDF  ( ), 2)  2 %-

, 3)  4%- .

.

.

 T  1 

 2% T  2 
RDF

 4% T  3 

d.1.2.

.

1

d.2 RDF 

d.2.1.

RDF ,

. RDF 

. ,

.

d.2.2.

1 x 4 

 ( ,
)

RDF

  (<5, 5-10 10-20 20-30
30-40, <40) 

,

d.3

d.3.1.

 ( ) RDF 

.
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.

.

d.3.2.

.

1  x 4  ( ,

)

: .

.

d.4

. RDF 

.

, .

e.

(1) 2  13 “ ”

 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

                 

                 

RDF 2%                 

RDF 4%                 

 RDF- -2% 
 : 12,000 /

 2% : 12,000 /  x 0.02 = 240 
 = 30  : 8  /

 RDF- -4% 
 : 12,000 /

 4% : 12,000 /  x 0.04 = 480 
 = 30  : 16  /

(2) 2  14 “  (1) – ”

 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

                 

                 

                

(1) 2  15 “  (1) – RDF -2%”

 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

                 

                 

                

RDF                  

<RDF  2%> 
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 : 12,000 /

 2% : 12,00 /  x 0.02 = 240 

 = 30  : 8  /

(2) 2  16 “  (1) – RDF -4%”

 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

                 

                 

                

RDF                  

< RDF  4%> 

 : 12,000 /

 4% : 12,000 /  x 0.04 = 480 

 = 30  : 16  /

 2006  2  13-16-

.

6.3.4

a.

 RDF 

- .

a.1

.

.

. , ,

, .

. :

 ( )

   

.
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 6-14: ,

To T1 T2 To T1 T2 To T1 T2 To T1 T2 

6 60 42 -6 68 47 -18 88 56 -30 106 65 

5 60 42 -7 70 48 -19 90 57 -31 108 65 

4 60 42 -8 72 48 -20 91 57 -32 110 66 

3 60 42 -9 74 49 -21 92 58 -33 111 66 

2 60 42 -10 76 50 -22 94 59 -34 112 67 

1 60 42 -11 77 51 -23 96 59 -35 114 67 

0 60 42 -12 78 52 -24 97 60 -36 116 68 

-1 61 43 -13 80 52 -25 98 61 -37 117 68 

-2 62 43 -14 82 53 -26 100 61 -38 119 69 

-3 64 44 -15 84 54 -27 102 62 -39 120 70 

-4 65 45 -16 85 55 -28 103 63 --- --- --- 

-5 66 46 -17 87 56 -29 105 64 --- --- --- 

To : 

T1:

T2 : 

a.2 RDF 

RDF

.  RDF  (

 100  x 100 )-

:

 6.15  RDF  0.7-5 - .

 3 -  RDF 

 6 

.

 2.7  RDF 

.

x 2

 RDF  
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a.3  ( )

 (Q) 

. :

 (Q) = (  (FC)- ) x (FC- ) x (FC 

) x ( )

 (FC):  (20 )-

.

FC- :   60  ( )

FC : 10  ( )

( ): 0.86 ( - )

T : 

W:

S:

 6-25: 

a.4

-

 (  RDF) 

:

 ( ) = -5.3 x  (0-10) + 65 

T

w

S
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 6-26: 

b.

b.1

 ( )

, ,

.

 6-15: 
 ( )

   
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: 

b.2

b.2.1.

.  RDF 

4%-  100%  RDF-

2%-  13 .

Notch

0

10

20

30

40

50

60

0 2 4 6 8 10

Notch

Retention time (min)
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 6-16: 

 100% 
RDF2%  RDF4% 

 3  3  3 

 II/14 II/15 II/16 

 (
3
) 1.35 1.35 0.17 

b.2.2.

 (pg/g – / )

 (pg/m3N – / 3N)  ( 3N),

 (O2 12%) .

 6-17:  ( ) – :
 pg/g 

100% 
RDF2% RDF4%

  pg/g pg/g pg/g pg/g 
2,3,7,8-TeCDD N.D. N.D. N.D. 0.3 
1,3,6,8-TeCDD 7 320 39 0.3 
1,3,7,9-TeCDD 4 190 20 0.3 

TeCDDs 12 580 68 0.3 
1,2,3,7,8-PeCDD N.D. N.D. N.D. 0.3 

PeCDDs N.D. 350 52 0.3 
1,2,3,4,7,8-HxCDD N.D. N.D. N.D. 0.6 
1,2,3,6,7,8-HxCDD N.D. N.D. N.D. 0.6 
1,2,3,7,8,9-HXCDD N.D. N.D. N.D. 0.6 

HxCDDs 9 310 41 0.6 
1,2,3,4,6,7,8-HpCDD N.D. 37 6 0.6 

HpCDDs N.D. 57 12 0.6 
OCDD 10 10 10 1.0  

PCDDs

 PCDDs 31 1,307 183 - 
2,3,7,8-TeCDF N.D. N.D. 4 0.3 
1,2,7,8-TeCDF N.D. 4 4 0.3 

TeCDFs N.D. 29 16 0.3 
1,2,3,7,8-PeCDF N.D. N.D. 3 0.3 
2,3,4,7,8-PeCDF N.D. N.D. N.D. 0.3 

PeCDFs N.D. N.D. 3 0.3 
1,2,3,4,7,8-HxCDF N.D. N.D. N.D. 0.6 
1,2,3,6,7,8-HxCDF N.D. N.D. N.D. 0.6 
1,2,3,7,8,9-HxCDF N.D. N.D. N.D. 0.6 
2,3,4,6,7,8-HxCDF N.D. N.D. N.D. 0.6 

HxCDFs N.D. N.D. N.D. 0.6 
1,2,3,4,6,7,8-HpCDF N.D. N.D. N.D. 0.6 
1,2,3,4,7,8,9-HpCDF N.D. N.D. N.D. 0.6 

HpCDFs N.D. N.D. N.D. 0.6 
OCDF N.D. N.D. N.D. 1.5 

PCDFs

 PCDFs N.D. 29 19 - 
PCDDs PCDFs  31 1,336 202 - 

3,4,4',5-TeCB IUPAC#81  N.D. N.D. N.D. 0.3 
3,3',4,4'-TeCB IUPAC#77  N.D. N.D. N.D. 0.3 
3,3',4,4',5-PeCB IUPAC#126 N.D. N.D. N.D. 0.3 
3,3'4,4',5,5'-HxCB IUPAC#169 N.D. N.D. N.D. 0.3 

Non-ortho PCBs N.D. N.D. N.D. 0.3 
2',3,4,4',5-PeCB IUPAC#123 N.D. N.D. N.D. 0.6 
2,3',4,4',5-PeCB IUPAC#118 130 46 36 0.6 
2,3,3',4,4'-PeCB IUPAC#105 60 20 15 0.6 
2,3,4,4',5-PeCB ( IUPAC#114 N.D. N.D. N.D. 0.6 
2,3',4,4',5,5'-HxCB IUPAC#167 N.D. N.D. N.D. 0.6 
2,3,3',4,4',5-HxCB IUPAC#156 14 N.D. N.D. 0.6 
2,3,3',4,4',5'-HxCB IUPAC#157 N.D. N.D. N.D. 0.6 
2,3,3',4,4',5,5'-HpCB IUPAC#189 N.D. N.D. N.D. 0.6 

Co-PCBs

Mono-ortho PCBs 204 66 51 0.6 
Co-PCBs  204 66 51 - 

PCDDs +PCDFs +Co-PCBs  240 1,400 250 - 

IUPAC :      
N.D. -     



6.3  "RDF" 

6-50

 6-18:  ( ) – :
ng/m

3
N – /

3
N

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. -    

b.3 RDF-

 RDF 
.

 6-19: RDF-

 (HCV) ( / ) 5,820 
 (LCV)

*1
 ( / ) 5,290 

 (%) 8.3 
 (%) 86.0 

 ( ) (%) 5.7 
 (Cl) (%) 0.29 

< 5  2 
5 – 10  3 
10 – 20  5 
20 – 30  8 
30 – 40  15 

(%)

40  < 67 
*2

 ( /
3
) 0.41 (0.34-0.45) 

 *1: 
 *2: 



6.3  "RDF" 

6-51

b.4

.

 6-20: 

 (HCV) ( / ) 3,875 2,905 – 4,257 

 (LCV) 
*1

 ( / ) 2,470 - 

(%) 31.3 28.0 – 46.0 

 (22.5-30.1 
*2

)

 (%) 27.8 22.5 – 30.8 

 ( ) (%) 8.8 6.1 – 17.0 

 (%) 32.1 25.7 – 35.4 

 (S) (%) 0.33 0.26 – 0.41 

 (Cl) (%) 0.33 - 
 *3

 ( /
3
) 0.86 - 

 *1: 

 *2: - -

 *3: - -

b.5

.

 6-21: 

100% 
RDF2% RDF4%

 (%) 1.2 1.4 1.3 

 (%) 3.5 2.1 2.2 

 ( ) (%) 92.2 93.8 94.1 

 (%) 3.1 2.7 2.4 

 ( /
3
) 2.2 2.0 2.0 

c.

c.1

 ( )-

.

< >

.
.

, ,
.

  < >

 ( ) .
.
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 6-22:  (MNS 4585:1998) 

 --- 

 500 µg/m
3

(SO2)  30µg/m
3*1

, 70µg/m
3*2

 85µg/m
3*1

, 150µg/m
3*2

(NO2)  40µg/m
3*1

, 60µg/m
3*2

 8 mg/m
3

 (CO)  8 mg/m
3

 (O3) 1  120 µg/m
3

 500 µg/m
3

 30µg/m3
*1

, 70µg/m
3*2

 (Pb)  1.0µg/m
3

 0.001µg/m
3

Note : *1 

      *2 

c.2

.

.

.
.

.
,

.

, .

 12 
.  PCB,  DDT .

 9 
.

 DDT .

 4 
.

1 Aldrin 

2 Chlordane 

3 Dieldrin 

4 Endrin 

5 Heptachlor 

6 Hexachlorobenzene 

7 Mirex 

8 Toxaphene 

,

9 PCB (Polychlorinated biphenyl) 

10 DDT (Dichloro-Diphenyl-Trichlioroethane) 

11 PCDD (Polychlorinated dibenzodioxins) 

12 PCDF (Polychlorinated dibenzofurans) 

6 Hexachlorobenzene 

10 DDT (Dichloro-Diphenyl-Trichlioroethane)
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c.3 ,

- .

-  RDF 
3

.

c.4 -

-

:

 6-23: -

( / 3N)

O2-

( )

> 4 / 12 0.04 0.15 

--- 11 0.01 

 6-24: -  (SO2)

> 4 /  K 

--- 50 /
3
N

 6-25: -  (NOx) 

O2-

( )

> 4 / 12
250 ppm ( 513 

/
3
N

 *1
)

> 6 / 11 200 /
3
N

 : *1 

 6-26: -  (HCl) 

O2-

( ) ( /
3
N)

12 700 

11 10 

                                                     
3  2000/76/EC  (2002 

 8 , 2002/24 )
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c.5 -

c.5.1.  (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 .

c.5.2. -

 TEQ (Toxic Equivalent) 

.

-

.

 6-27: -

(ng-TEQ/m
3
N)

> 4 /  0.1 1.0 

--- 0.1 

 PCB 

PCDD  PCDF-  17  TEF 

PCDD, PCDF  PCB-  29  TEF .

 2000/76/EC 

 PCB  PCDD  PCDF-  TEF-

.



6.3  "RDF" 
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 6-28: 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 – 

c.5.3.

(ng-TEQ/m
3
N)

 TEQ-

:

TEQ .

1 : -
 100% , RDF 2%, RDF 4% 

 TEQ  0.1 ng –  (
) .

 (222 
)  2%-

.

 6-29:  TEQ  

100% RDF2% RDF4% 

ng-TEQ/m
3
N ng-TEQ/m

3
N ng-TEQ/m

3
N ng-TEQ/m

3
N

0.1  ( )

1.0 ( )
0.000008 0.000153 0.000172 1-

 0.1 0.000003 0.000154 0.000174 

 --- 0.004 0.388 0.045 2-

 --- 0.004 0.318 0.036 
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c.6

.

. :

 100% 
 NOx -

.

 SO2-
-

.

 HCl 
-  HCl 

.

c.6.1.

100%  RDF-
.

-
.

c.6.2.  (SO2)

100%  RDF-
-

.

 RDF  SO2-
.

c.6.3.  (NOx)  

100%  RDF-
-

.

100%  RDF-
.

c.6.4.  (HCl)  

-
.

100%  RDF-
.

c.6.5.

100%  RDF 
 1.04 – 5.83 

 RDF 
.

-
 RDF 

 TEQ 
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 0.1 ng- .
-

.

 RDF  TEQ 
 (1.0 ng-TEQ/m3N) 

 (0.1 ng-TEQ/m3N) .

2%  4% 
. , 2%  RDF 

. :

(1) 4%  RDF-

;

(2)  4%-

 1/8 

.

2006  10  2 
.
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0
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6.3  "RDF" 

6-59

c.7

.

 6-31: 

 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 – 

c.8  RDF    

 RDF .

. :

 RDF  2.1 .

 31.3%-  (

, : 28.0 – 46.0%). 

.

 40 

 (RDF-

4% )  23-25%- .

 3  4 

.   

 (

/ ) 1.2 .

 1-  4-

.

 1- ,

4- .

 6-32:  RDF 

 RDF 

 ( / ) 5,820 3,875 
*1

 ( / ) 5,290 2,470 

 (%) 8.3 31.3 

 27.8 
 (%) 86.0 59.9

 32.1 

 (%) 5.7 8.8 

 *1: 
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d.

d.1

.

.

 6-27: 

d.2

d.2.1.

.

 6-33: 

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 

d.2.2.

.



6.3  "RDF" 
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<100% >

 6-28: 100% 

<  + RDF 2% >

 6-29: RDF 2% 



6.3  "RDF" 

6-62

<  + RDF 4% >

 6-30: RDF 4% 

d.3

d.3.1.  1 ( )

.

.  -0.7 – 0.6 %-

.

 6-34:  1 ( )

    : 1,000 /

100% RDF2% RDF4%

26,712 28,280 27,940

750 675 644

, 27,462 28,955 28,584

12,480 13,200 12,720

15,028 15,950 15,688

 ( ) -46 -195 176

, 27,462 28,955 28,584

d.3.2.  2 ( )

.

 0%- .

 2-

:
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6-63

 = -

.

 6-35:  2 ( )

    : 1,000 /

100% RDF2% RDF4%

12,480 13,200 12,720

15,600 14,640 15,600

28,080 27,840 28,320

28,080 27,840 28,320

0 0 0

28,080 27,840 28,320

d.3.3.  3 ( )

.

.  -0.5 – 1.8%-

.

 6-36:  3 ( )

    : 1,000 /

100% RDF2% RDF4%

28,080 27,840 28,320

15,028 15,950 15,688

43,108 43,790 44,008

42,320 43,990 43,952

 ( ) 788 -200 56

43,108 43,790 44,008

d.3.4.

< >

.

 = (  – 

) / ( )

.
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 6-37: 

 100% RDF2% RDF4%

41.3 % 53.3 % 67.0 % 

-  RDF 

.

(1) 100%  = 15.3 /

(2) 2% RDF (0.24 / ) +  (10.6 / )

(3) 4% RDF (0.48 / ) +  ( 8.4 / )

-  RDF 

.

(1) 100% coal =  41.3% 

(2) 2% RDF =  53.3% 

(3) 4% RDF =  67.0% 

(1) RDF  RDF-

 => 

.

RDF-  100 % 

(2)  => 100% 

. => 

 LCV ( )-

.

(3)

. => 100% 

.

6.3.5 RDF 

a.

RDF

.



6.3  "RDF" 

6-65

RDF

.

b.

.

(1) RDF-  2%  4% .

(2)  2 

.

(3) 100%  2 

.

c.

RDF  7 , 2006  10 

16-  22- .

15 16 17 18 19 20 21 22 23 2006  10 

1.        

2.

( )

       

3.

(RDF 2% )

       

4.

(RDF 4% )

       

d.

.

 ( )

 RDF 

e.

16 17 18 19 20 21 22 10

 100%  RDF 2% RDF 4% 
100%

( )

 T  1  Te  2  Te  3  

    

RDF,    RDF,  RDF RDF, 

       

       



6.3  "RDF" 

6-66

6.3.6

a.

a.1  ( )

.

 17.5 .

<

 > 

 (Q) 

. :

 (FC):  

(20 )-

.

FC- :  60  ( )

FC : 10

( )

( ):

.

  = (0.0175 )/(0.2  x 3.14 x 0.6  x 0.1 )

      = 0.464 / 3

< , >

.

,  ( / )

= (0.0175 /  x 60 /  x 60 / ) / ( / )

= 63 / ( ) /

.

.

b.

b.1

 ( )

, ,

.



6.3  "RDF" 
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 6-38: 
 ( )

   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 

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.2

b.2.1.

.

 6-39: 

100% RDF2% RDF4%

.1 .1 .1
17, Oct 19, Oct 21, Oct 

 (m
3
) 2.208 3.312 3.480 

,
O2

% 14.5 12.8 14.6 

,
CO ppm 1,174 883 799 

0
C 22 20 20 

: O2  CO- .  30

b.2.2.

 (ng/m3N)-

.



6.3  "RDF" 

6-68

 6-40:  ( ) – 100%  (  + 

)

*1

Toxic 
Equivalency 

Factor
4

Toxic 
Equivalent 

(TEQ)
5

 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 : 

                                                     
4

TEF: 

5
TEQ:



6.3  "RDF" 

6-69

 6-41:  ( ) – 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 : 



6.3  "RDF" 

6-70

 6-42:  ( ) – 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 : 



6.3  "RDF" 

6-71

 6-43:  ( ) – 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 : 

1  2  TEQ 

.



6.3  "RDF" 

6-72

 6-44:  ( ) – :
ng-TEQ/m

3
N

100% 
RDF2% RDF4%

 +  + 

 ng-TEQ/m
3
N ng-TEQ/m

3
N ng-TEQ/m

3
N ng-TEQ/m

3
N

PCDDs 0 0.0003327 0.036611  0 

PCDFs 0.00750 0.01995 0.0332421  0.00045 

Co-PCBs 0.00026088 0.0032806 0.00152727  0.0000073 

PCDDs +PCDFs +Co-PCBs  0.0078 0.024 0.071  0.00046 

b.3 RDF-

 RDF 

.

 6-45: RDF-

 (HCV) ( / ) 3,320 

 (LCV)
*1

 ( / ) 3,200 

 (%) 0.9 

 (%) 74.9 

 ( ) (%) 24.2 
*2

 ( /
3
) 0.43 (0.40-0.45) 

*1:

 *2: 

b.4

.

 6-46: 

 (HCV) ( / ) 4,700 

 (LCV)
*1

 ( / ) 3,680 

 (%) 19.2 (19.8-23.8)
*2

 (%) 61.2 

 ( ) (%) 19.6 
*2

 ( /
3
) 0.87 

*1:

 *2: 

b.5

.



6.3  "RDF" 

6-73

 6-47: 

RDF2% RDF4%

 (%) 0.7 0.5 
 (%) 11.2 10.7 

 ( ) (%) 88.1 88.8 

c.

c.1 1  2 

c.1.1. RDF

RDF  1-

 2-  RDF 

(LCV) .

, 1-  2-

 (LCV) .

 6-48: RDF-  ( )

RDF 

1- 2- 1- 2-

 (HCV) ( / ) 5,820 3,320 3,875 4,700 

 (LCV) ( / ) 5,290 3,200 2,470 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 
 *1

  ( /
3
) 0.41 0.43 0.86 0.87 

 *1: 

<  RDF >

c.1.2. RDF

RDF

.



6.3  "RDF" 

6-74

 6-49: RDF 

 2.0 % 4.0 % 

1-   2.3 % 5.7 % 

2-  2.5 % 4.6 % 

c.1.3.

 1-

.

.

.

2- .

, O2  CO .

 (1)  (2) 

- -

 (3)

2-

c.1.4.

 2- .

Scrubber  
 for gaseous Dioxins 



6.3  "RDF" 

6-75

 644 - 855 oC .

 (300 oC ) .

.

 850 oC

.

 6-50: 

100% 
+ RDF (2%) + RDF (4%) 

 8 13 14 

  727 
o
C 749 

o
C 744 

o
C

  769 
o
C 855 

o
C 819 

o
C

  690 
o
C 644 

o
C 650 

o
C

 Cap (SUS316) 

c.2

.

. :

c.2.1.

 2-

.

c.2.2.

100%  RDF 

.

-

.

.

c.2.3.  (SOx) 

 S x (

)- .



6.3  "RDF" 

6-76

-

.

c.2.4.  (NOx) 

100%  RDF-

.

-

.

c.2.5.  (HCl) 

100%  RDF-

.

.

c.2.6.

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 

.
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6.3  "RDF" 

6-78

c.2.7.  RDF 

 RDF 

. :

 RDF  0.87 .

(1- : 2.1 )

 19.2%. (1- : 31.3)  

 6-52:  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: 

c.3

.

 6-53: 

*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 ( )

d.

(1)



6.3  "RDF" 

6-79

.

 6-54: 

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 

(2)

.

<100% >

 6-31: 100% 



6.3  "RDF" 

6-80

<  + RDF 2% >

 6-32: RDF 2% 

<  + RDF 4% >

 6-33: RDF 4% 

(3)

 1 ( )

.

.  0-0.3%-

.



6.3  "RDF" 

6-81

 6-55:  1 ( )
    : 1,000 /

100% RDF2% RDF4%

18,318 18,103 17,766

289 306 288

, 18,607 18,409 18,054

9,870 9,660 9,430

8,736 8,736 8,569

 ( ) 1 13 55

, 18,607 18,409 18,054

 2 ( )

.
 0%- .

 2-
:

 = -

.

 6-56:  2 ( )
    : 1,000 /

100% RDF2% RDF4%

9,870 9,660 9,430

7,050 8,050 7,590

16,920 17,710 17,020

16,920 17,710 17,020

0 0 0

16,920 17,710 17,020

 3 ( )

.
.  -0.1 – 2.9%-

.

 6-57:  3 ( )
    : 1,000 /

100% RDF2% RDF4%

16,920 17,710 17,020

8,736 8,736 8,569

25,656 26,446 25,589

25,694 26,718 26,340

 ( ) -38 -272 -751

25,656 26,446 25,589



6.4 :  “ ”

6-82

d.1.1.

< >

.

 = (  – 

) / ( )

.

 6-58: 

 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

.

6.4 :
 “ ”

6.4.1

a.

 40 

.

.

, .

.

.

,

, .



6.4 :  “ ”

6-83

,

.

.

, . ,

.

.

.

b.

b.1

.

.

,

.

,

.

 2



6.4 :  “ ”

6-84

b.2

 13, 14 

.  13  14 

 12 

.

 6-59: 

* ** -
12 10,649 2,200 4 
13 6,125 968 4 
14 5,902 1,083 10 

 22,676 4,251 18 

: * , ** -

 100%  1970 

 100% .

.

b.3

,

,

.

a) ,

.

- .

b) ,

,

.  6000 

-

.

-2

: 30 .

-  (6000 )

(

)

-

- -

 6-34: 



6.4 :  “ ”

6-85

c) -

.

.

- , ,

.

b.4 ,

,

.

, ,

.

,

.

.

a)

.

b)

, .

c) “ ”

.

d)

.

e)

.

f) ,

, .

g)

. , , ,

, , , , ,

.

b.5 ,

a)  “Recycle” 

.



6.4 :  “ ”

6-86

.

“ ” .

b)  22,600 , 18 .

, . -

.

c)

.

b.6

:

: , ,

.

: ,

- :

b.7 , PDMo 

.
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6.4 :  “ ”

6-88

b.8

1) ,

.

2) -

.

3) - .

4) -

.

5) -  2 ,

,  12 .

6) - -

.

,

- - .

- -

.

.

b.9

.

1 , .

.
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c.

2005 îíû 9 ä¿ãýýð ñàð

×ÈÐÈÃÀÌÈ ÊÎÊÀÍ ÒªÑËÈÉÍ ÒÓÕÀÉ 

Óã òºñëèéã  áàéãóóëëàãóóä õàðèóöàí àæèëëàæ áàéãàà áîëíî. ¯¿íä: 

Õàðèóöàõ áàéãóóëëàãà:  Íèéñëýëèéí ÇÀÀ 
Õýðýãæ¿¿ëýõ áàéãóóëëàãà:  Áàÿíãîë Ò¯Ê 
Ñàíõ¿¿æ¿¿ëýõ áàéãóóëëàãà: ÆÀÉÊÀ  

Ìîíãîë Óëñûíõàà áàéãàëü îð÷íûã õàìãààëàõ ¿éëñýä ãàð áèå 
îðîëöîí õàìòðàí àæèëëàöãààÿ ! 

Òà áèäýíä àøèãëàñàí õóâàíöàð, øèëýí ëîíõ, õºíãºí öàãààí ëààç, ìåòàëë
ã.ì õî¸ðäîã÷ ò¿¿õèé ýäýý áèäýíä ºãâºë áèä òàíä îðîíä íü àðèóí öýâðèéí
öààñ ºãüå. Ýäãýýð àøèãëàñàí ò¿¿õèé ýäèéã òà õàÿñíààð ýíý íü çºâõºí õîã
õàÿãäàë áîëæ òàíû ýðãýí òîéðíû îð÷íûã áîõèðäóóëíà. Õàðèí áèäýíä 
ºãñíººð óã õàÿãäëààð øèíý á¿òýýãäýõ¿¿í õèéõ áîëîìæòîé áîëæ, íèéñëýë
õîòîî õîãã¿é, öýâýðõýí áàéëãàõààñ ãàäíà òà ÷ áèä ÷ öýâýð îð÷èíä
àìüäàð÷ ººðººð õýëáýë òà áàéãàëèéí íººö áàÿëàãèéã õàìãààëàõ ¿éëñýä
ººðèéí ¿íý öýíýòýé õóâü íýìðýý îðóóëàæ áàéãàà áîëíî. 

Òà áèäýíòýé õàìòðàí àæèëëàñíààð èðãýä á¿õ íèéòýýðýý Ìîíãîë
Óëñûíõàà áàéãàëü îð÷íûã õàìãààëöãààÿ ! 

Òà áèäýíò ýé õýðõýí õàìò ðàí àæèëëàõ áîëîìæò îé âý?   

1. Ýíý îíû 10-ð ñàðààñ 12-ð ñàðûí õîîðîíä äîëîî õîíîãò 1-2 óäàà 
òàíàé áàéðíû ãàäàà õºãæèìòýé äóóò äîõèîòîé õîãíû ìàøèí èðýõ 
áºãººä ýíý ¿åä òà öóãëóóëñàí õî¸ðäîã÷ ò¿¿õèé ýäýý óã õîãíû ìàøèí
äýýð àâ÷èð÷ ºãíº ¿¿. 

2. Òà íýã àðèóí öýâðèéí öààñ ò¿¿õèé ýäýýðýý ñîëüæ àâàõàä äîîðõ 
ç¿éëñ¿¿ä øààðäëàãàòàé 

õóâàíöàð ñàâ (20 øèðõýã) 
øèëýí ëîíõ 

3. Äýýðõ ò¿¿õèé ýäýýñ íýã òºðëèéí ìàòåðèàë íü íýã øèðõýã àðèóí
öýâðèéí öààñààð ñîëüæ àâàõàä õàíãàëòã¿é áàéõ òîõèîëäîëä äýýð
äóðäñàí ò¿¿õèé ýäèéí õîñëîë íü íýã øèðõýã àðèóí öýâðèéí öààñíû
¿íýòýé òýíöýíý. 

4. ,
.

5. Õýðýâ òàíä äýýð äóðäñàí ò¿¿õèé ýäýýñ ººð àøèãëàõ áîëîìæòîé, 
îâîð èõòýé ýñâýë èõ õýìæýýíèé ò¿¿õèé ýä ìàòåðèàë áàéãàà áîë 
áèäýíòýé äàðààõ óòñààð õîëáîãäîíî óó (9161 3288).   
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