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1 3 4 14 24
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27 1 23

27
27
41 189 6 19
1
2
11 11
D3
D 8 2 (b) 4
28

2 2 12
3 D 5
4 8 2 D

75






10 m?

50 L
1
1m
0.5m
50L
200 kVA
0.5
0.5 m?
0.2 m?
20 L
10L
40 kVA
2 m?
200 kg
1m
50L
200 kVA
2.
8 (b) 75%

75%




75%
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Best Available Techniques



Best Environmental Practices
8 8

BAT/BEP

BAT

BAT/BEP
BAT

- BAT/BEP BAT

26 JISK 0222 (1)
- 5



BAT

27

BAT/BEP

BAT/BEP



1.1

10



10 L/

10 L/
10 m?
50 L
100% 100% 2
1
1.2
1
-1-5
2
BAT
BAT/BEP
95%
1 pg/Nm? ! 8
8 BAT/BEP

11



150
50%

BAT®
BAT
10
3-1-1 3-1-2
1 -1-6 -1-7
1 5
6%
3-1-1
44
435 2% 8 9
13 8.0 7.9 7.0 7.0 6.5 6.4 5.7 5.5pug/Nm’
21 82 1
6.9 5.8 7.6
2.2 pg/Nm?
3-1-2
18 40 1 3 10 pg/Nm
12 12 16 pg/Nm?
10 pg/Nm?
1
5.8 16 pg/Nm* 6
9 BAT BAT

10

12



3-1-1

ug/Nm?
( ) ( )
14(29) | 0.2 3.7(1.4) 1.0 2.3
44(435) 0.1 13(1.1) 0.7 2.6
17(22) | 0.1 4.4(0.8) 0.6 2.3
21(82) | 0.1 7.6(1.4) 1.0 2.6
31(51) | 0.1 4.4(1.2) 0.8 2.4
65(517) 0.1 13(1.2) 0.7 2.6
3-1-2
ug/Nm?
( ) ( )
18(40) | <0.1 16(2.3) 0.6 5.2
5(16) | 0.1 1.9(0.5) 0.3 2.5
26(47) | <0.1 7.5(1.5) 0.8 3.2
17(32) | 0.2 6.2(1.7) 1.0 2.7
44(87) | <0.1- 16(1.9) 0.7 4.1
22(48) | 0.1 6.2(1.3) 0.7 3.1

13




3-1

3

14



3-1-3

6%

pg/Nm?
10 m?
50 L 8 10
10 m?
0L 10 15
100,000 L

2.1

3-2-1

3-2-1

50%
50%

50%
50%

15




100%

0.4 pg/Nm* 3
2

2.2

Hg-mg/ore ,;-Kg

200 300

Hg-mg/ore-kg

16

<0.1

<0.2 0.5 pg/Nm?

Hg-mg/ore-kg

10 40 Hg-mg/ore,;,,-kg

1

1



BAT

BAT/BEP Boliden-Norzink
DOWA Jerrit
71 99.97%

1.7 6.1 pg/Nm?

11
22 13
1 Boliden-Norzink
BAT
Boliden-Norzink
1 5
1 20 pg/Nm? 3 2
3-2-2 3-2-3
20
pg/Nm? 2 3
4 1 30 pg/Nm?
31 39 pg/Nm’
10
20 pg/Nm? 4
3 2 30 pg/Nm? 31
39 pg/Nm?

50 pg/Nm?

11

17



3-2-2

ug/Nm?
( ) ( )
10(28) | <0.1 1.2(0.5) 0.4 2.0
2(29) | <0.1 18(2.4) 1.1 3.7
4(20) 0.1 39(9.4) 2 2
12 3.9
327) | 0.4 150(26)

BAT

18




BAT
3-2-3
3-2-3 ( )
pg/Nm?

15 30
30 50

m2

0.5m?
15 30

50 L
200 kVA

19




ug/Nm?

1 m?
0.5m
30 50
50 L
200 kVA
0.5
0.5 m?
0.2m 15 30
20 L
0.5
0.5m
0.2 m 30 50
20 L

3.1

20




100%

3.2

0.28 0.6 mg/kg
1 -2-7

BAT
BAT/BEP

BAT
BAT

21

1.7 4.3 mg/kg
0.006 0.3 mg/kg

BAT



3-3-1

34 188 10 pg/Nm®
4 1,000 pg/Nm?
1 -3-4
1 5
1 -3-9 11
400 pg/Nm?
5
33
3-3-1 ro2
ug/Nm?
400 pg/Nm?
5(23) 0.1 360(66)
3(7) 3(2) 33 710(370)
7(36) 2(9) <0.1 2300(290)
3(10) 2(6) 1.8 2000(563)
12(49) 1(1) <0.1 1100(90)
5(48) 3(9) 0.5 1600(280)
2(6) <0.1 11(2.0)
1) 1) 430

BAT

22

BAT




23

D
2)

3-3-2

3)



3-3-2

ug/Nm?
1
100 400
1
30 50
1 m
0.5 m?
100 400
50 L
200
kVA
1 m
0.5 m?
30 50
50 L
200
kVA
0.5
0.5 m
0.2 m? 100 400
20 L
10 L
40 kVA 100 400

24




ug/Nm?

0.5

100

400

4.1

11

<0.1 1.4pg/Nm® 7 23

25




A

26 12 22

12 29 10 1

11

200 kg

12

26



97%

1
4.2
<0.0005 410 mg/kg
29 10
13
BAT
BAT/BEP
BAT 10
ug/m3 14
15 9
BAT
BAT
BAT
14 Protocol on Heavy Metals United Nations Economic Commission for
Europe 24 July, 2013 20 pg/Nm®
15 27 H27 26
H25

27



10 BAT

1,000 mg-Hg/kg-sludge

1 ~4-1-16 ~4-2-6 ~4-3-7
1 5
12%
3-4-1
25 83 2 6 30 pg/Nn?
2 1
5 1 30 pg/Nm?
1 47 69
79 80 87 pg/Nm?
11 16 1 2 30 pg/Nn?
50 pg/Nm?
17 3-4-2
16
BAT
17 1

28



3-4-1

pg/Nm?
( )
( )
25(83) | <0.1 87(8.1) 1.6 5.8
11(16) | <0.1 49(9.2) 2.1 6.9
85(292) | <0.1 380(11) 2.6 7.1
70(117) | <0.1 300(20) 2.0 13
124(424) | <0.1 380(11) 2.4 6.7
93(154) | <0.1 300(17) 1.9 12
3-4-2
ug/Nm?
( )
( )

2(7) | 12 76(32) 27 1.8
3(10) | 31 200(120) 110 1.7
5(17) | 12 200(84) 61 2.4

29




3-4-3

3-4-3

2)

12%

D

pg/Nm?

200 kg

30

50

50

100

30




5.1

100%

5.2

BAT
BAT/BEP

BAT

31

BAT
30 pg/Nm?



BAT BAT/BEP

BAT
50 pg/Nm? 75%
200 pg/Nm®
1 -5-9
1 5}
10%
3-5-1
ug/Nm?
( ) ( )
33(57 0.9 200(34 19
0.05 mg/kg ST G4
33(200) | 0.2 220(30) 16
15(41 2.1 260(63 42
0.05 mg/kg “1 (63)
17(80) 1.4 200(61) 47
48(98) | 0.9 260(46) 27
50(280) | 0.2 220(39) 21

32




Renzoni et al.,(2010) 62 1,681
10% 12 pg/Nm?
5 pg/Nm?
BAT/BEP
3-5-2
10%
pg/Nm?
1m
50 80 !
50 L
200 kVA
1 0.05
mg-Hg/kg-Limestone 140 pg/Nm?

33




BAT

34

%



BAT/BEP
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27

94%

36

0.24

2014

0.24



OO0OmEO

0.13
5%

0.023
1%

18 33

37



V1.

38

BAT

BAT/BEP
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