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SO2 NO2 CO PM10 PM2.5 TSP

O3 TVOC  

SO2 NO2

PM10 PM2.5

H2SO4

H2S Pb
As Hg Cd 

 
pH DO CODCr BOD5

F-

 

COD

 

 

K+ Na+ Ca2+ Mg2+ CO32- HCO3- Cl- SO42- pH

 

Cd
As Hg 

 

pH
1,1- 1,2-

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

1,1,1- 1,1,2- 1,2,3-
1,2- 1,4-
+

2- [a] [a] [b]
[k] , [a,h] [1,2,3-cd]

50  

 

 A  A  

1  

GB3095-

2012  

(GB3095-2012)

(GB3095-2012)

HJ2.2-2018 D

2.2.3-1  

 1     

SO2 150 50 20 

(GB3095-2012)
 

NO2 200 80 40 

CO 10000 4000  

O3 160 100   

PM10  50 40 

PM2.5  35 15 

TSP  120 80 



 

30 

NOx 250 100 50 

Pb   0.5 

Cd   0.005 

 20 7  

SO2 500 150 60 

 
 
 
 
 
 

(GB3095-2012)
 

NO2 200 80 40 

CO 10000 4000  

O3 200 160   

PM10  150 70 

PM2.5  75 35 

TSP  300 200 

NOx 250 100 50 

Pb   0.5 

Cd   0.005 

 20 7  

 300 100  
HJ2.2-2018 D  10   

   0.6pgTEQ/m3  

Cr     

Zn     
a 8  

2  

GB3838-2002

 

GB3838-2002 III

2.2.3-2  

     
1 pH   6~9 6 9 
2   6 5 
3 COD   15 20 
4 BOD5   3 4 
5 NH3-N   0.5 1.0 

6  P   0.1 
0.025  

0.2 
0.05  

7 N   0.5 1.0 
8   1.0 1.0 
9   1.0 1.0 

10  F-   1.0 1.0 
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11   0.05 0.05 
12   0.00005 0.0001 
13   0.005 0.005 
14   0.05 0.05 
15   0.01 0.05 
16   0.05 0.2 
17   0.002 0.005 
18   0.05 0.05 
19   0.2 0.2 
20   0.1 0.2 
21 Cl-   250 
22 SO4

2-   250 
23   0.02 

GB3838-2002 2
GB3838-2002 3  

3  

GB/T 14848-2017 III

2.2.3-3  

     

1 pH  6.5~8.5 13  1.0 

2  450 14  1.0 

3  1000 15  0.001 

4  250 16  0.01 

5  0.002 17  0.01 

6  3.0 18  0.02 

7 N  20 19  0.005 

8 
N

 
1.0 20  0.05 

9  0.5 21  250 

10  1.0 22  0.05 

11  0.3 23 
 

MPN/100mL  
3 

12  0.1 24 
CFU/ml  

100 

4  

GB3096-2008 2
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60dB A 50dB A  

5  

GB15618-2018 2.2.3-4 2.2.3-5  

GB36600-2018 2.2.3-6  

  
 

pH 5.5 
5.5

pH 6.5 
6.5

pH 7.5 
pH 7.5 

1  
 0.3 0.4 0.6 0.8 
 0.3 0.3 0.3 0.6 

2  
 0.5 0.5 0.6 1.0 
 1.3 1.8 2.4 3.4 

3  
 30 30 25 20 
 40 40 30 25 

4  
 80 100 140 240 
 70 90 120 170 

5  
 250 250 300 350 
 150 150 200 250 

6  
 150 150 200 200 
 50 50 100 100 

7  60 70 100 190 
8  200 200 250 300 

  
 

pH 5.5 5.5 pH 6.5 6.5 pH 7.5 pH 7.5 
1  1.5 2.0 3.0 4.0 
2  2.0 2.5 4.0 6.0 
3  200 150 120 100 
4  400 500 700 1000 
5  800 850 1000 1300 

  

1  20 120 140 

2  20 47 172 

3  3.0 30 78 

4  2000 8000 36000 

5  400 800 2500 
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6  8 33 82 

7  150 600 2000 

8  0.9 9 36 

9  0.3 5 10 

10  12 21 120 

11 1,1-  3 20 100 

12 1,2-  0.52 6 21 

13 1,1-  12 40 200 

14 -1,2-  66 200 2000 

15 -1,2-  10 31 163 

16  94 300 2000 

17 1,2-  1 5 47 

18 1,1,1,2-  2.6 26 100 

19 1,1,2,2-  1.6 14 50 

20  11 34 183 

21 1,1,1-  701 840 840 

22 1,1,2-  0.6 5 15 

23  0.7 7 20 

24 1,2,3-  0.05 0.5 5 

25  0.12 1.2 4.3 

26  1 10 40 

27  68 200 1000 

28 1,2-  560 560 560 

29 1,4-  5.6 56 200 

30  7.2 72 280 

31  1290 1290 1290 

32  1200 1200 1200 

33 +  163 500 570 

34  222 640 640 

35  34 190 760 

36  92 211 663 

37 2-  250 500 4500 

38 [a]  5.5 55 151 

39 [a]  0.55 5.5 15 

40 [b]  5.5 55 151 

41 [k]  55 550 1500 

42  490 4900 12900 

43 [a,h]  0.55 5.5 15 

44 [1,2,3-cd]  25 55 151 

45  25 255 700 

46  22 44 270 

6  
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GB-4284-2018 A

2.2.3-7  

 
 

A mg/kg  
 3 
 3 
 30 
 500 
 300 
 500 
 1200 
 100 

1  

DB4427-2001

 

GB25466-

2010 1

GB 18484-2001 3

DB4427-2001  

GB25466-

2010 1

GB 18484-2001

DB4427-2001  

DB44/765-2019 2

 

     

1 

 

 10 

GB25466-2010 1
 

2  100 

3  100 



 

35 

4  20 

6  0.05 

7  1.0 

GB 
18484-2001  

  5.0 

8  60 

9  0.1 

11  0.5TEQ ng/m3 

12  1.5 
DB4427-2001  

14 

 

 10 

GB25466-2010 1
 

15  100 
16 NO2  100 
17  20 
18  2 
19  0.05 
20  5.0 

GB 
18484-2001  

21  60 
22  0.1 

23  1.5 
DB4427-2001  

24 

 

 20 

DB44/765-2019 2
 

25  50 

26  150 

 
 

 0.5 

GB25466-2010 6 

 1.0 

 0.3 

 0.006 

 0.0003 

NOx 0.15 

DB4427-2001  
 0.015 

 0.050 

 0.02 

2  

GB 25466-2010 3

 

DB44/1989-2017

1  



 

36 

    

1 

 

pH  6~9 

GB 
25466-2010 3

 

2  50 
3  10 
4  5 
5  0.5 
6  10 
7  1.0 
8  0.2 
9  1.0 

10  5 
11 

 

 0.2 

12  0.02 

13  0.01 

14  0.1 

15  0.5 

16  1.5 

17 
 

 0.002 DB44/1989-2017
1

 

3  

GB12348-2008 2

60dB A 50dB A  

GB12523-2011

70dB A 55dB A  

4  

GB18599-2001

GB18597-2001  

- HJ2.2-2018



 

37 

5.1.5 AERSCREEN

Pmax 2881.31% 120m As 10%

D10% 25km 100m As

50km  

 

 

 

 

 

 
 

 

10km
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- HJ2.3-2018

B  

0.5km

0.5km 6km  

HJ2.4-2009

GB3096-2008 2

 

200m 2.3.3-1  

 HJ19-2011

2.3.4-1 1.65km2  

1  

HJ610-2016 A

H- 48

 

2  
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H054402003W02

 

HJ610-2016 6.2.2.1

2.3.5-1  

 
 

  

    

    

    

 

3  

HJ610-2016

17km2

2.3.5-1  



 

40 

 
 

HJ169-2018 2

E2

P1 IV  

E  
P  

P1  P2  P3  P4  

E1  IV+ IV III III 
E2  IV III III II 
E3  III III II I 

IV+  

5km

1.4m3/s

0.5km

0.5km 6km
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3.6 km2  

HJ 964-2018

77.8hm2 41.60 hm2 50 hm 2

A.1

I 1km  

1km  
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2km 

 

 

( )  
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1  

2006-2020

GB3095-2012  

2  

[2011]29

GB3838-2002  

2018 427

2018 12 29

 

2.4 1  

2.4-2
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47 

 

3  

< >

[2006]879 GB3096-2008

2 GB3096-2008

2 60 dB A 50dB A  

4  

 

H054402003W02

GB/T14848-1993 2.4-3  
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4  

2006-2020

2.4-4  
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2.5-1 2.5-1  

 
 

 
 m  

 
 

 
 

 

 ENE 2577 133 

 GB3095-2012  

 SE 1883 168 
 SE 1274 420 

 SE 2126 133 
 SE 2019 310 

 E 2064 124 
 S 771 344 
 S 1038 136 
 S 36 36 

 SSE 834 183 
 W 200 253 
 SSE 522 214 
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 SW 156 187 
 SW 1669 330 

 SW 2178 116 
 SSW 2215 203 

 SSW 1126 257 
 S 1073 130 

 W 561 50 
 NW 1491 139 
 NW 1281 131 

 W 818 102 
 W 978 40 
 W 50 98 

 
SSE 1509 220 

 
SSE 1140 188 

 

 WNW 1950 4133
 W 3710 220 
 WSW 3230 2238

 WSW 4160 1905
 SSW 3980 318 

 
SSW 3780 5566

 SSW 3210 667 
 S 3570 158 
 SSE 3440 1992
 SE 5240 1147
 SSW 4340 2062
 ESE 4570 2309

 E 3390 264 

 
ESE 7090 63050

 
SE 6700 6700  GB3095-2012  

 SW 17050 8243

 GB3095-2012  NWW 20100 33400

 
SW 31500 34500

 
 S 36 36 2 GB3096-2008   
 SW 156 187 2 GB3096-2008   

 
 N 144 /  GB3838—2002  

 SW 981 /  GB3838—2002  
 
 

   GB15618-2018 

 
GB/T 14848-2017 
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2007 3 6

 

48km

16km 6.44km

S246  8.5km   

2007 2 t/a

15.8 Dynatec

 

12.4 4.5 6.1

98% 2  

11 850 330

 

1  

2005 1 26

 

2006 6 15

[2006]879  

2009 10 26 “ [2009]493 ”
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2011 9 30 [2011]448

 

2  

2009 8

 

2009 9 27

[2009]951  

2011 9 30 “ [2011]448 ”

 

3  

2014 4

 

2015 1 9

[2015]39  

2017 1 24 “ [2017]13 ”

 

4  

2014 12

 

2015 9 16

[2015]369  

2018 1 17  

5  

2014 2



 

57 

 

[2014]2

 

2014 3 31 “ [2014]1 ”

 

6  

2014 2

 

[2014]4

 

2014 3 14 “ [2014]1 ”

 

7  

2014 2

 

2014 3 14

[2014]3  

2016 11 29 “ [2016]9 ”

 

8  

2015 2
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2015 3 24

[2015]18  

2016 9 26 “ Y [2016]”

 

9  

2017 2

 

2017 6 6

[2017]22  

 

10 19800

 

2016 11

19800

 

2017 3 30

19800

[2017]6  

 

11  

2016 10

 

2017 4 17 [2017]71

 

3.1-1

“ ”  
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4 1

1 2 3

4 3.1.3-1  

    
  
1 12.4 t/a 6.1 t/a  

1  

46m×8m
3  

27m2 1 TDY 1 TD11-A
1 SFS-081 1 JR92-8

1  

2 23m×7.53
 

2160×9000 2500×11500
2000×7000 150FUH-26S-

200 100FUH-40S-120
100FuH-38-60/38 40FUH-50-15/48

SDDJ-9  

20m×7.5m
 

2410×9820 1880×7630
3800×16711 1880×7500 1880×9190

#1 600kW #2 300kW 

40m×4.5m
 

2360×13900 2340×14580
3000×14680 LSB100-24/22KW

LSB100-24/22KW LSB100-24/30KW
3500×2000 3500×2000

3500×2000 LSB100-24/22KW
2900×12500 M15-MFM 

2 
 

3300m2 50m 66m
25m 1

2  

KE1000C 2 280m3 2 2
280m3 1 3100×6600

2 2 3100×6600 1  

2
3700m2

50m 37m 20.3m

3000×3620 1 3000×3620 3
3000×3300 1 1200 1000 1500mm1#

1 2000 2000 2000mm2# 1  

3 
 

4140m2

23m 90m 23.6m
2 3  

4200 55m3 4 (3 1 XMZ160/1250-65U
4 (3 1 5000 V=120m3

4 (3 1 XMZ160/1250-65U 4
3000×2500 4  

4  
14400m2

60m 120m 32.6m
2 3  

V 200m3 8 6 2 21000 3
V 120m3 4 21000 2

6  

5  
5184m2 54m 96m

18m 3
2  

WB-L50 4 4500×4900 4 3
1 4500×4900 5 4 1 1T-C-1T

 0.65m3 M20×145 3 2 1
XMZ160/1250-65U 4 3 1  



 

62 

6  
2 10080m2

30m 168m
26.8m  

400 / 1 11.5×1.50×2.3m3 106
12m×6m×15m 30kW HM2-225M-6W
8 6m3 1 100m3

1  

7  
1 5610m2

110m 51m
10.8m  

GYX40-800-TX 2 8t/h GYX40-800-T X
1 QD5t×22.5 h=12m 4 CD1 Q=2T

H=18M 2t) 2 3
 

8  6240m2 130m
48m  

Q=5t LK=13.5m H =12m 2 1000 Y112M-6/2.2kw
1 D160S-X1J1-C 1 63LD/ Y280s-

4 75kw 2 i1900×35000 2  
2 2.0 t/a  

1  
1500m2 2

3000m2

50m 30m 24m

3000×3620 1 3000×3620
3 3000×3300 1 1200 mm×1000 mm

1500mm 1# 1 2000 mm×2000 mm 2000mm 2#
1  

3 3500t/a 500t/a  

1 

 

1094m2

60.8m 18m 20m

18m2 1 2200mm×6600 mm
1 2200×6600 1  

2 792m2 33m
24m 10m 

3500mm×4000mm V =32m3 1 F=18m2

1  

3 2398m2 72m
33.3m 12m 

600 mm×9000 mm 1 600 mm×8000 mm
1  

4 743m2 49.5m 15m
15m 

22 11.4×3.1×0.9m 1 16
8.3×3.1×0.9m 1 11

7.24×3.1×0.9m 1 22
11.4×3.1×0.9m 1 10
5.2×3.1×0.9m 1  

5 558m2 46.5m 12m
18m 

7000 mm×400 mm×500 mm 2 1800 mm×2500 mm
1 Q=15m3/h H=26m 1

1800×2500 1 Q=12.5m3/h
1  

6 180m2 15m
12m 15m 

2500 1 2500 1
2500 mm 1 V=2000L

1 2000 mm×3500 mm V=8.0m3 1  
4  

1 
 

5610m2 

15 2 26 1 13
2.5t 3 2 1 5t 1 LAD-5

Q=5t Lk=16.5m A6 1 1250KVA
1  

  

1  
11645m2

137m 85m
28.5m 

35 t/h  2
45t/h  

2  
2 2854.8m2

23.4m 61m
14.7m 

1 4500 m3/h  99.6%
4 110m3/min 1MPa  

3 
 

49.74m 34.74m
18.9m

1478  

4500Nm3/h
90%-94% 1MPa  

  

1  
1

1500m2 
18m 15m  
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2  3  
17m 23m  

6m 12m  
15m 13m  

3  1  487.2m2 42m 11.6m 18m  

4  
 

2990m2 26m 115m 9m  

5  

 
3 1600m3 1 18m 1

12m 3 170m3 0.3m  
 3 920m3 0.3m  

 
5 230m3 5 500m3 0.3m 5
24m  

 10 430m3 0.3m  
 4 2350 m3 1.5m  

 10 100m3 0.3m  
 4 320m3 1.3m  

6  
120t
252m2 

12m 21m 6.6m  

  

1  

500m
110kV

110kV 10kV

 59804kW  

 4  110kV 
4  

2  

 

 

 

 

3km 10km
 

3  

 4 2592m2 54m 12m 20.4m  

 
5 7569m2 

ICP 1 ICP 1 1
5 pH 1  

  
1  
1  

1.1 
g1 

1
 

60m 0.8m 1  
FQ-108038 

113°39 40.03  
25°6 40.07  

1.2 
g2 

1
 

22m 0.8m 1  
FQ-108057 

113°39 39.64  
25°6 37.62  

1.3 
g3 

1
 

22m 0.8m 1  
FQ-108065 

113°39 39.35  
25°6 36.9  
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1.4 
g4 

1
 

22m 0.8m 1  
FQ-108031 

113°39 41.72  
25°6 36.61  

1.5 
g5 

1
 

22m 0.8m 1  
FQ-108058 

113°39 41.80
25°6 35.35  

1.6 
g6 

1
 

33m 0.6m 1  
FQ-108059 

113°39 42.59  
25°6 33.26  

1.7 
g7 

1
 

33m 0.6m 1  
FQ-108060 

113°39 44.75  
25°6 32.83  

1.8 
g8 

1
 

24m 0.8m 1  
FQ-108061 

113°39 43.67
25°6 31.57  

1.9 
g9 

1
 

24m 0.8m 1  
FQ-108062 

113°39 43.13  
25°6 31.03  

1.10 
g10 

+
 

30m 1.5m 1  
FQ-108030 

113°39 30.74  
25°6 36.83  

1.11 
g11 

1
 

22m 0.5m 1  
FQ-108063 

113°39 43.88  
25°6 39.60  

1.12 g12 
+

 
50m 0.7m 1  

FQ-108005 
113°39 46.66  
25°6 40.25  

1.13 
g13 

2 “U +
+ ”  

60m 1.5m 1
FQ-108029 

113°39 44.68  
25°6 38.27

1.14 g14 
2 “SNCR +

+
” 

100m 5m 1  
FQ-108006 

113°39 50.36
25°6 43.16  

2  
 

3   

1.15 g15  45m 0.45m 1  

FQ-108040 
113 39

44.35  
113 39

44.35  

1.16 
g16 

 35m 0.45m 1  
FQ-108041 

113 39
44.89  
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25 6 40.61  

1.17 g17 + 35m 0.40m 1  

F
Q-108037 
113 39

40.72  
25 6 40.39 

1.18 
g18 

1
 

35m 0.70m 1  
FQ-108038 

113 39
40.03  

25 6 40.07  

1.19 g19  
1

35m 0.55m 1  
FQ-108039 

113°39 44.28  
25°6 40.86  

1.20 
g20 

1
 

25m 0.45m 1  
FQ-108067 

113°39 44.14  
25°6 41.00  

4  
+ g10  

2  
1  

2.1 w1  
1 300m3/d

 

2.2 

w2

w3

w4
w5

w6

w7
w9

w10 

“ +
+

PAM + +
+pH ”  

1 500m3/h  
 

 

2.3 
w8  

 

2  

2.4 
w12 

 
 

2.5 
w13  

 

3  

2.6 
w14

w15 
 

 

4   
2.7   
5  

2.8 w16   
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3  
1  

3.1 s1 
 

100m2 300t

GB18599 2001  

3.2 s2 

100m3  

100m3

GB18599 2001

3.3 
s3 

25m2 100m3

25m2

100m3

GB18599 2001  

3.4 s4 
4000m2 

4000m2

GB18597-2001  

3.5 
s5 

10

2000t 

10 2000t

GB18597-2001  

3.6 s6 

7000m2

300m2

850t  

7000m2

300m2 850t
GB18597-2001  

3.7 s7 
7000m2

300m2 

7000m2 300m2

GB18597-2001  

3.8 s8 300m2

900t  

300m2 900t

GB18597-2001  

3.9 s9 200m2

600m3  

200m2 600m3

GB18597-
2001  

3.10 
s10 

HW48 321-
014-48  

60m2

GB18597-2001
 

3.11 s11 
7000m2

100m2 

7000m2

100m2

GB18597-2001  

3.12 
s12 

7000m2

300m2 850t

7000m2

300m2 850t
GB18597-2001  

3.13 s13 

7000m2

5m2 

7000m2

5m2

GB18597-2001  

3.14 s14 7000m2

5m2 

7000m2

5m2

GB18597-2001  

3.15 
s15 

7000m2 7000m2 400m2

1000t
GB18597-2001  
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400m2

1000t  

2  

 

3  

3.16 
s16 

30m2 

30m2

GB18599 2001
 

3.17 s17 
 

 

3.18 
s18  

 

3.19 s19 
 

 

3.20 s20 
 

 

3.21 s21 
 

 

3.22 
s22  

 

3.23 
s23  

 

3.24 s24 
30m2 

30m2

GB18597-2001  
4  

3.25 
s25 

HW48 321-
009-48  

30m2

GB18597-
2001  

5  
3.26 

s26 
  

3.27 s27   

4  

4.1 
 

1 15000m2 

4.2  1 4000m3 
4.3  2 2000m3 
4.4 SO2   

4.5 
 

 

4.6   
4.7   
4.8 HCl   
5   

5.1 
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12.4 3.5 6.1 H2SO4

 

3.1.4.1-1  

7

 

 

98% 45 m 70

150

700Kpa 98%

120

90 100

130 140g/L 20g/L 10g/L Fe3+ 1g/L

 

98%

120
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90 100

50 80g/L

 

 

 

 

 

 

 

PbS

 

99.8  



 

70 

 

 

 ZnO + H2SO4 = ZnSO4+ H2O 

 

 

3Zn + 2Ga3+ = 3Zn2+ + 2Ga  

2Zn + H2GeO3 + 4H+ = 2Zn2+ + Ge + 3H2O 

Zn + 2H+ = Zn2+ + H2  

2Ga3+ + 3H2O = Ga2O3 + 6H+ 

 

25~30%

80 90 pH 3.0 3.5 Fe2+

2g/L  

70 75 1.5h

Fe2+ 2g/L 20mg/L

 

 

 

2FeSO4+O2+2H2O=2FeOOH  +2H2SO4 



 

71 

ZnO +H2SO4=ZnSO4 +H2O 

2FeSO4+2CuSO4=Fe2(SO4)3+Cu2SO4 

 

85 90 2h Ni Co

 

45 50

45min Cu Cd

150~160g/L

 

Cu2+ Cd2+  

Zn + Cu2+ = Zn2+ + Cu  

Zn + Cd+ = Zn2+ + Cd  

Zn + Co+ = Zn2+ + Co  

0.5% 

~1%Ag

 

Zn2+ +2e ===Zn 

 

H2O-2e ===2H++1/2O2  
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ZnSO4+H2O ===Zn +H2SO4+1/2O2  

=1 10 15

520A/m2 90mm

48h  

38 42

 

460

480  

 

 

10%

30%

900~1000

 

S+ O2= SO2 

2ZnS+3O2  2ZnO+2SO2 

ZnS+2O2  ZnSO4 

3ZnSO4+ZnS  4ZnO+4SO2 

2SO2+O2 2SO3 

   XZnO+YFe2O3 XZnO.YFe2O3 

“

”
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“ ”

SO2   

SO2

 

SO2+H2O H2SO3 1  

 

H2O2+H2SO3 H2SO4+H2O 2  

 2H2O2 2H2O+O2 3  

 

120g/L 50g/L 80 90 3h

7 8h

 

150g/L 120g/L 80 90

4h 7 8h

 

 

ZnO+H2SO4 ZnSO4+H2O 

1100

 

C+O2=CO2 

CO2+C=2CO 
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3(ZnO·Fe2O3)+C=2Fe3O4+3ZnO+CO 

ZnO·Fe2O3+CO=ZnO+2FeO+CO2 

ZnO+CO=Zn +CO2 

ZnO+C=Zn +CO 

Fe2O3+CO=2FeO+CO2 

FeO+CO=Fe+CO2 

ZnO+Fe=Zn +FeO 

2ZnSO4 2ZnO+2SO2+O2 

ZnO·SiO2+C=Zn +SiO2+CO 

ZnO·SiO2+CO=Zn +SiO2+CO2 

 

 

SO2  

ZnO+SO2+5/2H2O ZnSO3·5/2H2O 

ZnO SO2  

SO2  

SO2+H2O H2SO3 HSO3-+H+ 

HSO3- SO32-+H+ 

ZnO+2 H+ Zn2++ H2O 

Zn2++ SO32- ZnSO3 

Zn2++ HSO3- Zn HSO3 2 

ZnO

ZnSO3 SO2 [Zn HSO3 2]  

ZnSO3 Zn HSO3 2



 

75 

 

ZnSO3+1/2O2 ZnSO4 

Zn HSO3 2+ O2 ZnSO4+H2SO4 

 

ZnSO3+H2SO4 ZnSO4+H2O+SO2  

Zn HSO3 2+H2SO4 ZnSO4+2H2O+2SO2  

SO42-

 

26.5%

57%

40 60

5%  

90
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>

SNCR
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3500t/a 500t/a

 

 

 

3.1.4.3-1  

400 550

 

2Zn + O2  2ZnO 

2Pb + O2  2PbO 

4As + 3O2  2As2O3 

80m2 4kw 18m2

5.5kw  

<200

2h 0.2 0.3MPa 90  

Zn+H2SO4+O2 ZnSO4+H2O 

ZnO+H2SO4 ZnSO4+H2O 
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Me+ H2SO4+O2 MeSO4+H2O 

Fe2++O2 Fe3+ 

90

 

2 2

2 5  

P204 HCl ZnCl2 H2SO4

 

 

P204  

6HR2PO4 +In2 SO4 3 =2 In R2PO4 3 +3H2 SO4  

HCl  

In R2PO4 3 +4HCl =3HR2PO4 +HInCl4  

pH 1.75

15 5 2

 

P507+N235 NaOH
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P507  

 6HR2PO4 o +Fe2 SO4 3 a =2 Fe R2PO4 3 o +3H2 SO4 a  

H2SO4  

Fe R2PO4 3 o +4 H2SO4 a =3HR2PO4 o + Fe2 SO4 3 a  

P507

5 2 2 5

Cu  

P204 YW100

 

NH4F  

 

 

Ge OH +3 a +H2A2 o +3HR o =Ge OH 3 HA2·3HR o +H+ a  

Ga3+ a +H2A2 o +2HR o =Ga HA2 R2 o +3H+ a  

Ga Ge 8 2

6  

CP150  

 

 

2RH o +CuSO4 a R2Cu o +2H2SO4 a  
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P204 YW100 NH4F

 

1 1800×2500

2 7000×400×500

1900×800×800

600 700 20Pa 2 3h

2

2240×500×550 1 30kg

99.99%  

 

2InCl3+3Zn=2In+3ZnCl2 

Na2S Na2S

4h 95  

1 1800×2500 2000L

1 SD800 1 1800×2500

 

pH

Ga(OH)2+ NaOH

pH 39.24%

3.8mg/L  

 

Ga2 SO4 3+6NaOH = 2Ga OH 3+3Na2SO4 

1 2000L 1 SD800

1 1800×2500
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1 V=1000L 95

3.0h Na2S 1 SD800

1 800  

 

Ga OH 3+NaOH = Na GaO2+2H2O 

>99.9

 

 

2Ga3+ a +6e-= 2Ga s  

 

2H2O a = O2 g +4H++4e 

 

4Ga3+ a +6H2O a = 3O2 g +12H++4Ga s  

pH 8 8min

 

1800×2500 1 1200×1500 1

V=2000L 2

SD800 2 1800×2500 1

 

V=2000L

2 1200×1200
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70-90 GeCl4

70

NaCl  

GeCl4 300L 6

1 GeO2  

GeCl4 (V=300L 2 )

( 1200×1200 1 )  

GeCl4

 

GeO2 ( 1200×1500 2 )

( 1200×1500 2 ) (Q=15m3/h

1 ) ( 1200×1200 1 ) GeO2

(800×800×1000 2 )

Cu 50g/L 170g/L

30 35g/L 190g/L 5g/L  

 

Cu2++2e-=Cu  

 

H2O-2e-= O2+2H+  

 

Cu2++H2O=Cu+ O2+2H+ 

2000×2500

2000×2500
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Zn HCl

 

V=3m3

1

 Fe2+ Fe3+ pH 5 Fe3+

Fe3+

100

 

200 2000

ZnCl2
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G
18

 

G
19

 

G
20

 

G
15

 

g1
6 

G
19

G
16

 

G
16

G
17

 

W
15

 

W
15

 

W
15

 

 

S1
7

S2
3 

S2
2 

S2
4 

S1
9 

S2
1 

S1
7

S2
4 

S1
8

S2
0 
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7.31g/cm3 419.5

 

Al Cu Mg

 

 

1  

1#  

2  

3 2 1 2.5t/

 

3  

2 15

Cu Al Mg

460-480  

 

4  
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5  

14 28

 

1 12 14

857kg/  

6  

 

 

460~480

G

Cu Al Mg
G

G

s25

G

s9

460~480

+

22

s10

g10

 

 

1  

 t/a   

 
 124000  
 45000  

98%  61000  
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 153810  

 45000  

 

 10700  
 41000  

 30000  

 432  

 500 
pH  

 735  
 791  

 411  
 11.0  
 37  

 492  

 61373  
 45102  
 10022  

2  

 t/a   
  20000 2017  

 

3  

 t   

 

Ga 99.99%  13.46  
Ge66.50%  19.07  

 0.48  
 400  

 44.32  
 161.03  

 
 3500   

 500   

 

 1444.87  
 1311.65  
 29.42  
 89.12  

 10913.64  
 55.31  
 39.58  

 14.27  
N235 15.36  
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P204  3.09  
P507  16.4  
YW100  42.8  
CP150  2.07  
260#  145.13  

 103.48  
 284.1  

 2.31  
 479.82  

 0.15  
 0.32  

4

 t   

  19800 857kg/  

 

 18222.48  
 

 992.71   
 11.61   
 654.52   

 

 

 

 

1  

 DN300

 

2  

 

3  

90808m3/d
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4  

 

5  

38m3/d  

98501m3/d 98463m3/d

4655m3/d 93797m3/d 95.26%

38m3/d  

1  

w1

10m3/h

 

2  

w2 w3 w5

w7 w8 w9

w10 w11 w12

w13 w15 w16

w17 w18

 

500m3/h “ +

+ PAM + +

+pH ”

1755m3/d.  

3  
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d
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m

3 /d  
m

3 /d
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3.1.7-1

304000m2
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94 

 

20  

1 14 g1

g2 g3 g4

g5 g6 g7 g8

g9 g10 g11 g12 g13

g14  

2 6 g15

g16 g17 g18 g19

g20 3.1.8.1-1  

12 g1~g3 g5~g9 g11

g16 g18 g20

1 g4

1

g10 SO2 NOX

2 g12 g13 SO2 NOX 1

g14 1 g15

1 g17 TVOC

1 g19  

( 3.1.8.1-1)

3.1.8.1-2  
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1  

1 g1 

9345Nm3/h

 

1

92% 6.50mg/Nm3 1 60m

 

SZGD20181030-4-4 2018 12  

330d/a 24h/d  

2 g2 

34903Nm3/h

 

1

92% 8.30mg/Nm3 1 22m

 

SZGD20181030-4-4 2018 12  

330d/a 24h/d  

3 g3 

39611Nm3/h

 

1

92% 7.61mg/Nm3 1 22m

 

ZJY 2019 0002 2019 03  

330d/a 24h/d  

4 g4 



 

100 

13851Nm3/h

 

4 +1

90% 90% 90% 90%

90% 90% 90% 92% 9.3mg/Nm3 0.045mg/Nm3

0.00085mg/Nm3 0.00105mg/Nm3 0.0046 mg/Nm3 0.0009mg/Nm3 0.265 mg/Nm3

6.6 mg/Nm3 1 22m  

SZGD20171013-4-2 2017 10

SZGD20170801-19-2 2017 8

SZGD20181030-4-4 2018 12

2019 004 2019 06

 

330d/a 24h/d  

5 g5 

12095Nm3/h  

1

92% 19.10mg/Nm3 1

22m  

SZGD20181030-4-4 2018 12  

330d/a 24h/d  

6 g6 

4054Nm3/h

 

1

92% 1.30mg/Nm3 1 33m
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SZGD20180602-40-4 2018 06  

330d/a 24h/d  

7 g7 

16933Nm3/h

 

1

92% 3.30mg/Nm3 1 33m

 

SZGD20181030-4-4 2018 12  

330d/a 24h/d  

8 g8 

4533Nm3/h

 

1

92% 7.20mg/Nm3 1 24m

 

SZGD20181030-4-4 2018 12  

330d/a 24h/d  

9 g9 

19717Nm3/h

 

1

92% 1.50mg/Nm3 1 24m

 

SZGD20180806-2-4 2018 09  

330d/a 24h/d  

10 g10 



 

102 

43538Nm3/h

 

+

99.5% 8.90mg/Nm3

0.028mg/Nm3 0.00084mg/Nm3 0.00016mg/Nm3 0.00033mg/Nm3 0.00056mg/ Nm3

0.0617mg/ Nm3 1 22m  

SZGD20170801-19-2 2017 08

SZGD20181030-4-4 2018 12

SZGD20180108-40-3 2018 01

SZGD20180806-2-4 2018 09

2019 004 2019 06

 

330d/a 24h/d  

11 g11 

1664Nm3/h

 

1

92% 18.00mg/Nm3 1 22m

 

SZGD20180602-40-4 2018 06  

330d/a 24h/d  

12 g12 

15250Nm3/h

SO2 NOX

 



 

103 

+

SO2 NOX

80% 10% 90%

90% 90% 90% 90% 90% 90% 98% 207.00mg/Nm3

101.00mg/Nm3 22.00mg/Nm3 0.017mg/Nm3 0.004mg/Nm3 0.00019mg/Nm3

0.012mg/Nm3 0.00034mg/Nm3 0.085mg/Nm3 12.40mg/Nm3 1 50m

 

SO2 SZGD20170807-1-1 2017 08 NOX

SZGD20180205-41-2 2018 02

SZGD20181030-4-4 2018 12

SZGD20180409-40-3 2018 04

SZGD20171013-4-2 2017 10 SZGD20180806-2-

3 2018 08

 

330d/a 24h/d  

13 g13 

52815Nm3/h

SO2 NOX

 

2 U + +

SO2 NOX

95% 10%

90% 90% 90% 90% 90% 90% 90% 154.00mg/Nm3

108.00mg/Nm3 71.00mg/Nm3 0.402mg/Nm3 0.00568mg/Nm3 0.0088mg/Nm3

0.219mg/Nm3 0.00804mg/Nm3 0.15mg/Nm3 1 60m 

 

SO2 SZGD20171120-3-1 2017 11 NOX



 

104 

SZGD20171013-4-2 2017 10

SZGD20171225-1-2 2018 01

SZGD20180108-40-3 2018 01

SZGD20180409-40-3 2017 04

SZGD20181015-2-3 2018 11

2019 004 2019 06

 

330d/a 24h/d  

14 g14 

109555Nm3/h

SO2 NOX  

2 SNCR + +

SO2 NOX 95% 80%

90% 170.00mg/Nm3 166.00mg/Nm3 67.00mg/Nm3

1 100m  

SO2 NOX SZGD20170807-1-1 2017 08

SZGD20181015-2-3 2018 11  

330d/a 24h/d  

2  

1  

99%

99% 99%

2.376 t/a  

2  

99%
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99% 99%

0.7524 t/a  

3  

99%

99% 99%

90%

3.564 t/a

0.0084 t/a 0.0334 t/a  

4  

99%

99% 99%

90%

0.0145 t/a 0.0001 

t/a 0.0228 t/a  

5  

99%

99% 99%

0.0048 t/a  

6  

99%



 

106 

99% 99%

90%

1.4233 t/a 0.0304 t/a  

7  

99%

99% 99%

0.0083 t/a  

8  

99%

99% 99%

1.6195 t/a  

9  

99%

99% 99%

90%

0.1463 t/a 0.0012t/a  

10  

99%

99% 99%
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90%

2.0031 t/a  

1  

1 g15 

4260Nm3/h

 

90% 95% 2.200mg/Nm3 5.0 

mg/Nm3 1 45m  

SZGD20170801-19-2 2017 08  

330d/a 24h/d  

2 g16 

3639Nm3/h

 

90% 1.2mg/Nm3 1 35m

 

SZGD20180806-2-4 2018 09  

330d/a 24h/d  

3 g17 

2546Nm3/h

 

+
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99% 8.20mg/Nm3

0.023mg/Nm3 0.00002mg/Nm3 0.00012mg/Nm3 0.00287mg/Nm3 0.00046mg/Nm3

0.11442mg/Nm3 1 35m  

SZGD20170801-19-2 2017 08

SZGD20171013-4-2 2017 10

 

330d/a 24h/d  

4 g18 

10479Nm3/h

 

90%

6.90mg/Nm3 1 35m  

SZGD20180602-40-4 2018 06  

330d/a 24h/d  

5 g19 

11882Nm3/h

TVOC  

TVOC

80% 15.10 mg/ Nm3 1 35m  

TVOC SZGD20180806-2-4 2018 09  

330d/a 24h/d  

6 g20 

1280Nm3/h

 

1

90% 8.40mg/Nm3 1 25m
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SZGD20180602-40-4 2018 06  

330d/a 24h/d  
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w11 -
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SS  

w12

 

w13  

w14

 

w15

SS  

w16 SS

 

w17 SS

 

w18 COD BOD NH3-N
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3.1.8.2-1  

 

w1 w2

w3 w5 w7 w8

w9 w11 w12

w13 w15 w16

w17 w18

 

500m3/h “ +

+ PAM + + +pH ”

1755m3/d.
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2016 2017 2018 3.1.8.3-

1  

   
  

dB A
dB

A  
 

 
    

 

2016 

2016-01-12

2016-03-29

2016-07-06

2016-10-03

2016-11-24

 
 

53.3-55.4 60 48.5-49.8 50  

 52.9-57.4 60 48.5 50  

 52.9-57.7 60 45.8-47.8 50  

 53.1-57.1 60 45.2-47.5 50  

 

2017 

2017-01-10

2017-04-13

2017-08-14

2017-11-01
 

 

52.1-54.2 60 / /  

 53.5-56.1 60 / /  

 54.1-55.3 60 / /  

 52.2-55.0 60 / /  

 

2018 
2018-01-11

2018-04-17
 

 

52.7-55.7 60 / /  

 54.7-56.8 60 / /  

 54.3-57.6 60 / /  

 51.8-56.8 60 / /  

1 s1 

100m2 300t

GB18599 2001

 

2 s2 

100m3

GB18599 2001  

3 s3 



 

119 

30%

25m2 100m3

GB18599 2001

 

4 s4 

HW48 321-021-48

4000m2

GB18597-2001  

5 s5 

HW48 321-021-48

10 2000t

GB18597-2001

 

6 s6 

7000m2

300m2 850t

 

7 s7 

HW48 321-007-48

7000m2 300m2

GB18597-2001

 

8 s8 

HW48 321-008-48

300m2 900t

GB18597-2001

 

9 s9 
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200m2

600m3

 

10 s10 

HW48 321-014-48

 

11 s11 

HW29 321-103-29

7000m2 100m2

GB18597-2001

 

12 s12 

HW48 321-021-48

7000m2 300m2 850t

GB18597-2001

 

13 s13 

HW13 900-015-13

7000m2 5m2

GB18597-2001

 

14 s14 

HW08 900-249-08

7000m2

5m2

GB18597-2001

 

15 s15 
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HW48 321-022-48 7000m2

400m2 1000t

GB18597-2001  

 

16 s16 

30m2

GB18599 2001

 

17 s17 

 

18 s18 

 

19 s19 

 

20 s20 

 

21 s21 

 

22 s22 
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23 s23 

 

24 s24 

HW49(900-039-49)

30m2 GB18597-2001
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321-009-48  
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27 s27 

910 150t/a  
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3.1.9-1  

    
 

 Nm3/a 326264.4   
SO2 t/a 236.924  254  
NOX t/a 201.409  240  

 t/a 94.745  132.7712  
 t/a 0.1853  0.858824  
 t/a 0.0032    
 t/a 0.0039  0.0582  
 t/a 0.0937    
 t/a 0.0037    
 t/a 0.1256    

 t/a 11.121    
t/a 0.074    
t/a 0.169    
t/a 1.421    
t/a 9.092    
t/a 0.040    
t/a 6.945    

SO2 t/a 236.924    
NOX t/a 201.409    

 t/a 103.836    
 t/a 0.225    
 t/a 0.003    
 t/a 0.004    
 t/a 0.094    
 t/a 0.004    
 t/a 0.126    

 t/a 18.065    
t/a 0.074    
t/a 0.169    
t/a 1.421    

 

 m3/a 57.915   
COD t/a 13.320  49.6  
SS t/a 6.950    

 t/a 1.550  2  
 t/a 0.013    
 t/a 1.975    
 t/a 0.076    
 t/a 0.004    
 t/a 0.002    
 t/a 0.669    

 t/a 0.017  0.124  
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 t/a 0.005  0.0124  
 t/a 0.001  0.0074  
 t/a 0.000  0.0744  
 t/a 0.026    
 t/a 0.036    

 t/a 0.00042    
t/a 17.37   

 

s1 t/a 0   
s2 t/a 0   

s3 t/a 0   

s4 t/a 0   
s5 t/a 0   
s6 t/a 0   
s7 t/a 0   
s8 t/a 0   
s9 t/a 0   

s10 t/a 0   
s11 t/a 0   
s12 t/a 0   
s13 t/a 0   
s14 t/a 0   
s15 t/a 0   

s16 t/a 0   

s17 t/a 0   
s18 t/a 0   
s19 t/a 0   
s20 t/a 0   
s21 t/a 0   
s22 t/a 0   
s23 t/a 0   
s24 t/a 0 
s25 t/a 0 

s26 t/a 0 

s27 t/a 0 

 

3.1.10-1  
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48km

16km 6.44km

S246  8.5km

 38.2km

S246 4
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1  

 

28.3 t/a

18.3 t/a

10 t/a  

4000t/a
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0.4 t/a  

28.3 t

18.3 t/a

10 t/a  

3.2.2-1  

    
t/a  

 

1  
HW48 

 
321-022-48

T  
8000 

 

 

2  
HW48 

 
321-006-48

T  
24000 

3  
HW48 

 

321-007-48

T  
68200 

4 
 

HW48 
 

321-006-48
T 

26800 

5 
 

HW48 
 

321-013-48
T  

2400 

6  
HW48 

 
321-006-48

T 
53600 

    183000  

7 
 

HW48
 

321-016-48

T  
15000 

8 
 

HW31 
 

384-004-31
T  

20000 

9  
HW31 

 
421-001-31

T  
8000 

10 CRT  HW49 900-044-49  25000 

12  
HW48 

 

321-021-48

T  
5000 

13  HW31 
321-001-31

. 
27000 

    100000 
   283000  
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2  

4000t/a  

  
 

t/a  
   

1  4000 
HW48 

 

321-008-48

-

T  

 

  4000    

2  

 

1

 

2

 

3

 

3.2.2-3  

     

 

1 12.4 t/a  

1  
46m×8m

3  

27m2 1 TDY
1 TD11-A 1

SFS-081 1 JR92-8
1  
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2 23m×7.53
 

2160×9000
2500×11500

2000×7000
150FUH-26S-200
100FUH-40S-120

100FuH-38-60/38
40FUH-50-15/48 SDDJ-9

 

 

2 
 

3300m2 50m 66m
25m 1 2
 

KE1000C 2 280m3

2 2
280m3 1
3100×6600 2 2

3100×6600 1  

 

2
3700m2 50m

37m 20.3m  

3000×3620 1
3000×3620 3
3000×3300 1 1200

1000 1500mm1# 1
2000 2000 2000mm2# 1

 

3  
4140m2 23m

90m 23.6m 2
3  

4200 55m3 4 (3 1
XMZ160/1250-65U

4 (3 1 5000 V=120m3

4 (3 1
XMZ160/1250-65U 4

3000×2500 4  

 

4  
14400m2

60m 120m 32.6m
2 3  

V 200m3 8 6 2
21000 3 V 120m3

4 21000
2 6

 

5  
5184m2 54m 96m

18m 3 2
 

WB-L50 4
4500×4900 4 3 1

4500×4900 5 4 1
1T-C-1T  0.65m3 M20×145

3 2 1
XMZ160/1250-65U 4

3 1  

 

6  
2 10080m2

30m 168m
26.8m  

400 / 1
11.5×1.50×2.3m3 106
12m×6m×15m 30kW HM2-
225M-6W 8 6m3

1 100m3

1

 

7  
1 5610m2

110m 51m
10.8m  

GYX40-800-TX 2
8t/h GYX40-800-T X
1 QD5t×22.5 h=12m 4
CD1 Q=2T H=18M

2t) 2 3
 

 

2 2.0 t/a  

1  
1500m2 2
3000m2 50m

30m 24m  

3000×3620 1
3000×3620 3

3000×3300 1
1200×1000 1500mm 1# 1
2000×2000 2000mm 2# 1

 

3 3500t/a 500t/a  

1  
1094m2 60.8m

18m2 1
2200×6600 1
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18m 20m 2200×6600 1  

2  792m2 33m 24m
10m 

3500×4000 V =32m3 1
F=18m2 1

 

3  2398m2 72m 33.3m
12m 

600×9000 1
600×8000 1

 

4  743m2 49.5m 15m
15m 

22 11.4×3.1×0.9m
1 16

8.3×3.1×0.9m 1 11
7.24×3.1×0.9m

1 22
11.4×3.1×0.9m 1 10

5.2×3.1×0.9m
1  

 

5  558m2 46.5m 12m
18m 

7000×400×500 2
1800×2500 1 Q=15m3/h

H=26m 1 1800×2500
1 Q=12.5m3/h

1  

 

6  180m2 15m 12m
15m 

2500 1 2500
1 2500

1 V=2000L
1 2000×3500 V=8.0m3

1  

 

1  5610m2 

15 2 26
1 13 2.5t 3

2 1 5t 1 LAD-
5 Q=5t Lk=16.5m A6

1 1250KVA 1  

 

1 
 

234.21m
33m 1

16m  

6 400m2 4 2  
1 10000×6000
1 10000×6000
4 Q=60m3/h H=55m  
1 2.4×30m  

 

2 
 

3 Q=10t, 
Lk=31.5m H=20m  
5 1 5#
B=650 Lh=6600  
1 1# B=800
Lh=95.27m  
1 Q=75t/d Q
=150t/d  
1 CF-60A  
1  

 

3  

 76m

 21m  
27m  

1 Q=60t/h
N=132kW  
1 1 3# B=800
Lk=75m  
1 81SAMWMM  
3 TG-160  
1 1750t  

 

4  
1 F=25m2

F=50m2  
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 137.5m
30m  60.5m  

1 2 1
2 1

1 3 Q=150t
2 PC 600×400  
1 1  

5 
 

73m
24m  

1 F=5m2  
1 2.8×4.2 Q=20t  
20 1250×680×220  
1 145×370  
2 DZ-12-6B  
1 20/5t  
1  

 

6  
34m 9m

21m 

1 1
1 1 2
1 2  

7  
13.5m

12m
30m 19.5m  

1 Q=5t Lk=16.5m 
H=16.5m  
1 C-1  
1 B=650 Lk=56.75m

=8°  
1 B=650 Lk=4m =0°
1 -
F=18m2  
2 2  
2 1 16t

 

8  
204m

33m  

3 150t Q=150t  
1 DM  
1  
1 Q=300 /h  
1 Q=300
/h  
1  
1 1

1
1 V=20m3 2

 

 

9  
25.4m

27m 19.8m  

1 10m  
1 F=72m2  
1 H=28m  
1 MS20  
1 LS160 Q=3m3/h
1 6564 10  

 

9 
 

1
200m 30m  

1 900/ 2500  
1 6500  
1 4000  
1 4000  
1 1# 650m2  
1 1 1

 

 

10  117m 21m

1
2.5×2.77m  

2 1.5×2m
1  10/3.2t  
1 1940×3240  
1 PE-400×600  
1 10/3.2t  
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11  54m 18m

2 6440×990×690
3 1200×1200×500  
2 KGPS-100/1-8  
1
450×260×20mm  
4 2020×1220×1100mm

 

1  102m 18m  

1 3600×4300 V
=30m3  
1 3600×4300 V
=30m3  
1 3000×3300 V
=20m3  
1 3600×4300 V
=30m3  
1 CD-H-B-1000  
1 2500×2000  
1 4000×4000  
1 3500×3800  
1 F=100m2  

 

2  48m 15m  
1  
1  

 

  

 

1  
1544m2 4

80m 19.3m
18.6m  

ICP 1 ICP 1
1 5 pH

1  
 

2  
2 2854.8m2

23.4m 61m 14.7m

1
4500 m3/h  99.6% 4

110m3/min 1MPa
 

 

 

1  90m 60m
1 15000/4000

99.6%  
 

2  25m 19m
1

220Nm3/min  P
1.0MPa  

 

3  
1

50m 30m  

3  
3  
3  

 

4  
1 36m

25m  

1
Q=13.81t/h  

1 Q=6.16t/h
2 Q=37.4t/h  

35t/h 1
 

 

5  1  
150t/h +

110t/h  
 

  

 

1  
1

1500m2 
18m 15m   

2  
3

200t  
17m 23m

6m 12m
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15m 13m  

3  1  
487.2m2 42m

11.6m 18m  
 

4  

 
3 1600m3 1

18m 1 12m
3 170m3 0.3m  

 

 
3 920m3

0.3m  
 

 
5 230m3 5 500m3

0.3m,5 24m  
 

 10 430m3 0.3m   

 4 2350 m3 1.5m   

6  
120t
252m2 

12m 21m 6.6m   

 

1  
2

16m×16m
5000t×2  

2196m2 

2 
 

1
148m×21.5m 19092m3

6
 

3  1  
26.8m×21.5m

576.2m2 3457m3  
 

4  1  
32m×21.5m

688m2 4128m3  
 

5  1  1440m2   

6  1  10m  850m3   

7  1  20000m2  

8  1  18m2  

  

 

1  

500m
110kV

110kV 10kV

 
59804kW  

 4  110kV 
4 

 
 

2  
 

 
 

 

3  
 

4 2592m2 54m
12m 20.4m  

 

 5 7569m2  

 

1  
10kV 
10kV 
10kV 10kV 

43 10kV 1KYN28A-12  
2 SCB13-800/10  
4 10kV HXGN-10  
1 ZHSK-2000/10  

110kv
10kv  
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2 10kV 
1 550kW  

2  
 

1 50m
12m

1 91m
58m  

1
2 KCP250×200-

400  De400
 500m3

 
 

MVR

 

 

3  4  
2592m2 54m 12m

20.4m  
 

  

1  

1  

1.1 G1 
1

 
60m 0.8m 1  

FQ-108038 
113°39 40.03  
25°6 40.07   

1.2 G2 
1

 
22m 0.8m 1  

FQ-108057 
113°39 39.64  
25°6 37.62   

1.3 
G3 

1
 

22m 0.8m 1  
FQ-108065 

113°39 39.35  
25°6 36.9   

1.4 
G4 

1
 

22m 0.8m 1  
FQ-108031 

113°39 41.72  
25°6 36.61   

1.5 
G5 

1
 

22m 0.8m 1  
FQ-108058 

113°39 41.80
25°6 35.35   

1.6 
G6 

1
 

33m 0.6m 1  
FQ-108059 

113°39 42.59  
25°6 33.26   

1.7 
G7 

1
 

33m 0.6m 1  
FQ-108060 

113°39 44.75  
25°6 32.83   

1.8 G8 
1

 
24m 0.8m 1  

FQ-108061 
113°39 43.67

25°6 31.57   

1.9 G9 
1

 
24m 0.8m 1  

FQ-108062 
113°39 43.13  
25°6 31.03   

1.10 G10 
+

 
30m 1.5m 1  

FQ-108030 
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113°39 30.74  
25°6 36.83   

2  

 

3  

1.11 G11  45m 0.45m 1  
FQ-108040 

113°39 44.35  
113°39 44.35   

1.12 
G12 

 35m 0.45m 1  
FQ-108041 

113°39 44.89  
25°6 40.61   

1.13 G13 +  35m 0.40m 1  

F
Q-108037 
113°39 40.72  
25°6 40.39  

1.14 
G14 

1
 

35m 0.70m 1  
FQ-108038 

113°39 40.03  
25°6 40.07   

1.15 G15  
1

35m 0.55m 1  
FQ-108039 

113°39 44.28  
25°6 40.86   

1.16 
G16 

1
 

25m 0.45m 1  
FQ-108067 

113°39 44.14  
25°6 41.00   

4  

“ + ” g10  

5  

1.17 G17 + + 50000m3/h 
100m

5m 1
 

 

1.18 
G18-

1-1 
 27869m3/h 

120m
 

1.19 
G18-1-2 

+ +
 

13200m3/h 120m
 

 

1.20 
G18-

1-3 
+SNCR+

+  
41357m3/h 120m

 
 

1.21 
G18-

1-4 
+

 
22436m3/h 120m

 
 

1.22 
G18-1-5 

+
 

4125m3/h 
120m

 

1.23 
G18-1-6 

+
 

4251m3/h 
120m
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1.24 
G18-1 

+  113238m3/h 120m   

1.25 
G18-2 

+ 27000m3/h 120m   

1.26 
G18-3 

+ 24000m3/h 120m   

1.27 
G18-4 

 15000m3/h 120m   

1.28 
G18-5 

+ +
+

260000m3/h 120m   

1.29 
G18-6 

+ +
+  

100000m3/h 120m   

1.30 G18-7  15000m3/h 120m   

1.31 
G18-8 

+ + 50000m3/h 120m   

1.32 
G18-9 

+ +
 

30000m3/h 120m   

1.33 
G18-10 

+ +
+  

65000m3/h 120m   

1.34 
G18-

11 
+

+  
15000m3/h 120m   

1.35 
G18-

12 
+

 
10000m3/h 120m   

1.36 
G18-

13 
+ 10000m3/h 120m   

1.37 
G18-14 

+ +
 

10000m3/h 120m   

1.38 
G18-

15 
+

+  
2000m3/h 120m   

6  

1.39 
 

+  5000m3/h 120m   

1.40 
 

+  5000m3/h 120m   

1.41 
 

+ 5000m3/h 120m   

7  

1.42 G18 +SCR  35000m3/h 
H=120m =4m

55  
 

8   

1.43 
 

 500m3/h 
H=15m =0.2m

40  
 

2  

 

2.1 
W1

W2
W3

100m3/h

895m3/d
1755 m3/d

860m3/d
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W4

W5
W6

W7
W8

W9
W10

W11

W12 

55m3/h
+ +

PAM +
+ +pH

 

 

2.2 
W24

W25 

-

10m3/h  

1
 0.6  

6kg/min  
4

55m3/d( 2g/L)  
1 6m 4m
1 1m 9.0m FRP

1000m3/h, 3m
 

1  

 

2.3 W21 2m3/h   

2.4 

W13

W14
W15

W16
W17

W18

W19
W20

W22

W23
W26
W27
W28

W29

W30
W31

W32
W33

W34 

+ +

4 Q75m3/h H=35m
N=15kW  
2 10m×3m×3m

1.1kW  
2 8000 3600

 
4 70m3/h
15KW  
2 F=40m2  

 

2.5  200m3/h   

2.6 
 

MVR
60m3/h  

  

2.7 
W36 

+
 

40000m3

500m3/h  
 

2.8  WSZ-5   
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W35 

3  

3.1 S1 
 

GB18597-

2001  

 

3.2 S2 
 

GB18597-2001

 

 

3.3 S3 
300m2

850m3  

300m2

850m3

GB18597-2001  

 

3.4 S4 
 

GB18597-

2001  

 

3.5 S5 
  

 

3.6 S6 
200m2

600m3  

200m2

600m3

 

 

3.7 S7 
20000

60m2 

20000

60m2

GB18597-

2001  

 

3.8 
S8 

40m2 

40m2

GB18597-2001
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3.9 
S9 

20000

5m2 

20000

5m2

GB18597-

2001  

 

3.10 
S10 

 
GB18597-

2001  

 

 

3.11 
S11 

20000

30m2 

20000
30m2

GB18597-2001
 

 

3.12 S12  
 

 

3.13 S13  
 

 

3.14 S14  
 

 

3.15 S15  
 

 

3.16 S16  
 

 

3.17 S17  
 

 

3.18 S18  
 

 

3.19 
S19 

20000

20m2 

20000
20m2

GB18597-2001
 

 

3.20 S20 
30m2 

30m2

GB18597-2001
 

3.21 
( ) S21 

  

3.22 
S22 

  

 

3.23 
S23 
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3.24 
S24 

   

3.25 
S25 

   

3.26 
S26 

   

3.27 S27    

3.28 S28    

3.29 S29    

3.30 S30    

3.31 
S31 

   

3.32 
S32 

   

3.33 S33    

3.34 
S34 

   

3.35 S35 
1000m2

GB18599-2001
 

  

3.36 S36    

3.37 S37  
 

 

3.38 S38    

3.39 S39 
 

  

3.40 S40    

3.41 
S41 

   

3.42 
S42 

  

3.43 S43 

20000

5m2

GB18597-2001
 

  

3.44 
S44 

   

3.45 
S45 

   

3.46 
S46 

   

3.47 S47 
20000

150m2
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GB18597-
2001  

3.48 
S48 

20000

5m2

GB18597-2001
 

  

3.49 S49 

20000

40m2

GB18597-
2001  

  

3.50 S50 

20000

80m2

GB18597-
2001  

  

3.51 S51 

20000

5m2

GB18597-2001
 

  

3.52 
MVR
S52 

20000

10m2

GB18597-
2001  

  

3.53 
MVR
S53 

20000

5m2

GB18597-2001
 

  

3.54 
S54 

GB18597-2001
 

  

3.55 
S55 

20000
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5m2

GB18597-2001
 

3.56 S56    

3.57 S57    

3.58 S58    

3.59 S59    

3.60 S60    

3.61 S61    

3.62 S62    

3.63 S63    

3.64 S64    

3.65 S65    

3.66 S66    

 

3.67 
S67 

 
 

 

3.68 S68  
 

 

3.69 S69  
 

 

3.70 S70    

3.71 
S71 

   

 

3.72  
S72  

GB18599-
2001  

 

3.73 
S73 

  
 

4  

 

4.1 SO2    

4.2    

4.3    

4.4 HCl    

 

4.9  1 40000m3  

4.10  1 4000m3  

4.11  2 2000m3  
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4.12 SO2    

4.13  
3

 
 

4.14    

4.15    

5  

 

5.1  
 

 

 

5.2    
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3  

3.2.2-4  

   t/a   
1 

 

 116127.22 GB/T469-2013 Pb99.994% 
  43379 YS/T 73-2011 Zn58.24% 
  186290 GB/T534 -2014 H2SO498% 
3  992.19 YS/T 70-2015 Cu 96.4% 
  61.9 GB913-2012 Hg99.9% 
5  120.92 GB/T4135-2016 Ag99.994% 

6  185.99 / 
Pb 14.68% Sb 

79.95% 
9 

 
 413.11 YS/T 72-2014 Cd 99.99% 

10  79.44 / Co 12% 

 

1  

 

2  

 

 

1  

158419.37 21760.41  

13.74 %  

2  

477 442

35 370 107  
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3  

330d 3

8h  

 

 

 

 

 

3.2.5-1 3.2.5-2  

 



 

15
3 

M
V

R
1

2

 



 

15
4 

 

 
 

 

1 
 

 

2 
10

00
0m

3
 

3 
40

00
m

3
 

4 
70

00
m

2
 

5 
 

6 
 

7 
 

8 
 

9 
 

10
 

 

11
 

 

12
 

 

13
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2  

 

1  

6 400m2 4 2

25% 1 10t

1 2.4m×20m

<15%

 

2  

30000t  
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1  
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HW48 HW31 HW31

CRT HW48 HW31  

,

4m ±0.000 2m  

3.3.1-1  

   (t/a)
(t/d) (t/m3) (m3) (t) (d) 

1 

 

 8000 24.24  1.6 475 679 28  

2  68200 206.67  1.6 4050 5786 28  

3  26800 81.21  2 1273 2273 28  

4 

 

6400 19.39  1.6 380 543 28  

5 
 

53600 162.42  2 2547 4548 28  

6 

 

HW31  20000 60.61  1.9 1316 2233 37  

7 HW48  15000 45.45  1.9 981 1664 37  

8 HW31  8000 24.24  2.4 430 921 38  

9 
CRT (900-044-

49) 
25000 75.76  1.7 1824 2769 37  

 HW48  5000  15.15  2 239 427 28  

 
HW31  

27000 81.82  1.6 1722 2460 30  

10   93072 282.04  2.2 5256 10324 37  

11 

 

 21619 65.51  1.3 2022 2347 36  

14  34089 103.30  0.9 2540 2041 20  

15  46624 141.28  0.9 3352 2694 19  
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3.3.1-2  

 
 

 

(t/a  
%

t/d  t/m3 m3 

 

m3/  d  

1  8000 25 24.24 1.6 259.2 15.15 17 

2  68200 25 206.67 1.6 1094.4 129.17 9 

3  26800 25 81.21 2 518.4 40.61 13 

2  

3 10t

 

PLC PLC

PLC

PLC

PLC

 

 



 

15
9 
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3  

10%

1

 1mm 1mm

1750t

 

 Pb Cu Hg Cd Sb Co As Cr S Ag Zn 
 26.162% 0.279% 0.014% 0.044% 0.035% 0.011% 0.041% 0.019% 11.780% 0.029% 6.340%

 

4  

<5

5 15mm 15 30mm 5 15mm  

15 30mm  5

15mm

— 15 30mm 

 

5  

5 15mm 

 4 

- 15 30mm
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(95% O2)

< 1mm 1%

1300 ~1400

10-15mm

85% PbO Pb

  

PbS + O2 PbO+ S02 + Q 

ZnS + O2 ZnO + S02 + Q 

FeS + O2 FeO+ S02 + Q  

PbS + O2 Pb + S02 + Q 

PbS + PbO Pb + S02 - Q  

PbS04 PbO + S02 + 02 + Q 

PbO + CO Pb + CO2 + Q  

PbO+ C Pb+ CO- Q  

CO2 + C CO- Q  

PbO Pb ZnO FeO PbO

PbS   
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 3

 4

2

1280 1320

 250-300mm 

 

2Cu+S=Cu2S 

 0.07 0.08%

300kg 1190×800×27mm
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6  

1 1

 

-

 1200 1300
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2PbO+C=2Pb+CO2 

PbS+Fe=Pb+FeS  

FeS+Cu2O=Cu2S+FeO 

xMeO+ySiO2=x MeO·ySiO2 

2PbS+2Na2CO3+C=2Pb+2Na2S+3CO2 

PbS+Na2CO3+C=Pb+Na2S+CO2+CO 

PbS+Na2CO3+2CO=Pb+Na2S+2CO2 

 FeO·SiO2

 PbO  3 6 

 

Cu2S+O2=2Cu+SO2 

 

, 

 

 

7  
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8  

1  18m2  2  2  

 

—

 

   : 

    1  : 

    C 1/2O2 CO Q 

    C O2 CO2 Q 

    H2 1/2O2 H2O Q 

     2 : 

    MeO CO Me CO2 Q 

    2MeO C 2Me CO2 Q 

9  

 

 

 DM 
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 1240×840×0.9mm  

 110mm  

 

 140 160A/m2  0.4 0.6V

 

: : Pb—2e Pb2+   : Pb2+ 2e Pb 

 8d

 

 

 

 

 38 40
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10  

 650

850m3  

11  

1  

190kt/a

“ ”   

1  

 

A  

8  

70

 

40
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42 83.27mg/Nm3

8 4.78mg/Nm3

2.87mg/Nm³ “ ”

 

 

pH

 

350-400 0.2-1r/min

12h/

20 -30

99.9%

20mg/Nm3
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——  

 

 

Hg99.9%

 

20mg/Nm3

 

B  

1 93%

SO2 98%

SO3 98%

SO3 98% SO3 

SO3  

93% 

98% 93% 98% 

93% 98% 98% 98% 

98%

98%  

C  

SO2 50% 43%

415

170



 

170 

SO3 80 57%

250  

SO2 50%

1#

415

450

445

170 SO3

80 2#

420 SO2 

99.9% 160

 

 

 

 

D  

98% 15d

 

E  

 

SO2   

SO2

 

SO2+H2O H2SO3 1  

 

H2O2+H2SO3 H2SO4+H2O 2  

 2H2O2 2H2O+O2 3  

NO NO2 N2O5
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NO+O3<==>NO2+O2 

NO2+O3<==>NO3+O2 

NO2+NO3<==>N2O5 

N2O5+H2O<==>2HNO3 

HNO3+NaOH<==>NaNO3 

1

 

Pb(Au

Ag) : 

Na2CO3 Na20 CO2  

Na2O As2O5 Na2O·As2O5 

Na2O Sb2O5 Na2O·Sb2O5 

Na2O SiO2 Na2O·SiO2 

FeO SiO2 FeO·SiO2 

2PbO C 2Pb CO2  

2  

: 

4Sb 3O2 2Sb2O3 

4As 3O2 2As2O3 

2Pb O2 2PbO 
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2As 3PbO As2O3 3Pb 

2Sb 3PbO Sb2O3 3Pb 

2PbO Sb2O3 Sb2O5 2Pb 

As2O5 PbO PbO·As2O5 

Sb2O5 PbO PbO·Sb2O5 

2Bi 3O2 2Bi2O3 

Te O2 TeO2 

TeO2 Na2CO3 Na2TeO3 CO2  

2NaNO3 Na2O 2NO2 [O] 

2Cu [O] Cu2O 

 

 

 

3  
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1

SO2  

2

 

3

 

4

 

5 , ,  

6

 

7

 

8 PLC

PC

 

PLC

 

9
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10  

11

 

 

 

( )

 

 
HJ2025-2012  

1  

2 [2005 

] 9 JT617 JT618  

3

 

4  GB18597  A 

 

5  GB13392  

6  

1



 

175 

 

2  

3

 

 

1

 

2

 

 
 

3

GPS

 

3.3.1-4 3.3.1-3~3.3.1-7  
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km   

1 
 G323 G106 S246  37.8 G106

  

2  S248 S246
 

63 
1.8km  

3 
 

G1070/ S253 G0423
G6011 G106 G535/S246

 
225 

G0423

 
CRT  

4 
TCL

 
X502 S237 S17 G78 G25

G535/S246,  

450  CRT  

5 
 X503 G94 G4W3 G0423 G60

11 G106 /S246  

296  
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[2005 ]  9 JT617  JT618 [2005 ]  9 



 

179 

 

 

 

 



 

18
0 
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182 

 



 

183 

 

1  

 

 

 

6 1  70 90  4 6h

 25 30g/L  pH 10- 15 100-110g/L 30~40g/l  

PH 5.0-5.2

 

 pH=2.5 3.5

60 30 45min  

 40mm

 

 70 80  6 7 1
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 10 12h  1 3g/L H2SO4

 

2  

 550 600

 

 

3.3.1-11  

 



 

185 
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28.3 t

18.3 t 10 t  

 9.3 t

—  

8km

 

3.3.2.1-1 3.3.2.1-2  

  
 

t/a  
    

 

1  8000 —  

 

2  24000 —  

3  68200 —  

4  26800 —  

5 
 

2400 —   

6 
 

53600 —   

 —   

7 
 

15000    

 

8 
 

20000 —   

9  8000 —   

10 CRT  25000 —   

11 
 

5000    

12  27000 —   

   

    

 

1  93072 YS/T 319-2013    

2  34088.8  
 

 
 

3  14385.34 
 5

15mm
 15 30mm

   

4  21618.59 <2mm    

5  122465.81     



 

187 

6  16.25 
/

 
   

7  625.29     

8  16.76     

9  46623.88     

10  176.35      

11  132.26     

12  44.09 15 30mm    

13  72.84     

14  400    

15  120     

16  25     

17 
 

1730 —— 
 

  

18  51.9    

19  51.9 ——  
  

20  155.69 ——   

21  34.6 ——   

22  
3.6×106 
Nm3/a 

 
  

 

   t/a    
 

 

 1  4000 — 
   

 

2  846 
/  

 
  

3  240   
 

 

4  8     

3 
 

14400 
12000 m3/a  

— 
   

 

 

Al2O3 SiO2 P2O5 S CaO Fe2O3 Zn Nb2O5 Sn I CeO2 Nd2O3

% % % % % % % % % % % % 

6.36 7.98 0.221 3.7 13.8 10.043 21.92 0.518

Hg Pb Am Ag As Ba Bi Cd Cl Co Cr Cu 

% % % % % % % % % % % % 
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0.136 0.363 0.0043 0.022 0.0305 0.534 0.012 0.101 0.0176 0.022 0.116

F Ga2O3 GeO2 K2O La2O3 MgO Mn Na2O Ni Sb Sr TiO2 

% % % % % % % % % % % % 

2.252 0.289 0.371 0.236 7.347 0.965 5.925 0.0196 0.012 0.02 0.264

Tl WO3 ZrO2 O         

% % % %         

0.0004 0.084 0.006 16.03         

 
Al2O3 SiO2 P2O5 S CaO Fe2O3 Zn Nb2O5 Sn I CeO2 Nd2O3

% % % % % % % % % % % % 

3.18 8.2 49.31 4.67 1.88 17.89 0.06 

Hg Pb Am Ag As Ba Bi Cd Cl Co Cr Cu 

% % % % % % % % % % % % 

0.083 3.52  0.213 0.028 0.01 0.021 0.043 0.0051 0.0038 0.194 

F Ga2O3 GeO2 K2O La2O3 MgO Mn Na2O Ni Sb Sr TiO2 

% % % % % % % % % % % % 

0.007 0.226 0.519 0.021 0.006 0.01 0.023 

Tl WO3 ZrO2 O         

% % % %         

0.00003 9.53         

 

Al2O3 SiO2 P2O5 S CaO Fe2O3 Zn Nb2O5 Sn I CeO2 Nd2O3

% % % % % % % % % % % % 

3.38 2.86 0.177 7.09 1.63 47.336 12.08 0.273

Hg Pb Am Ag As Ba Bi Cd Cl Co Cr Cu 

% % % % % % % % % % % % 

0.57 0.0016 0.042 0.1505 0.018 0.028 0.165 0.0529 0.029 0.098 

F Ga2O3 GeO2 K2O La2O3 MgO Mn Na2O Ni Sb Sr TiO2 

% % % % % % % % % % % % 

0.032 0.35  0.774 0.554 2.46 0.0102 0.014 0.01 0.067 

Tl WO3 ZrO2 O         

% % % %         

0.0003 0.03 19.28         

 

Al2O3 SiO2 P2O5 S CaO Fe2O3 Zn Nb2O5 Sn I CeO2 Nd2O3

% % % % % % % % % % % % 

7.01 20.11 0.025 12.04 9.53 2.1 1.46 0.026 

Hg Pb Am Ag As Ba Bi Cd Cl Co Cr Cu 
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% % % % % % % % % % % % 

0.021 26 0.012 0.033 0.014 0.0403 0.018 0.013 0.025 0.022 0.013

F Ga2O3 GeO2 K2O La2O3 MgO Mn Na2O Ni Sb Sr TiO2 

% % % % % % % % % % % % 

0.656 0.508 0.159 0.661 0.01 0.18 0.151

Tl WO3 ZrO2 O         

% % % %         

0.0002 18.67         

 

Al2O3 SiO2 P2O5 S CaO Fe2O3 Zn Nb2O5 Sn I CeO2 Nd2O3

% % % % % % % % % % % % 

3.02 0.486 0.282 6.02 1.293 3.33 19.04 0.283 

Hg Pb Am Ag As Ba Bi Cd Cl Co Cr Cu 

% % % % % % % % % % % % 

0.0014 0.15 0.146 10.39 0.096 0.2459 0.0024 2.08 

F Ga2O3 GeO2 K2O La2O3 MgO Mn Na2O Ni Sb Sr TiO2 

% % % % % % % % % % % % 

0.076 0.145 2.057 0.325 0.2287 0.332 

Tl WO3 ZrO2 O         

% % % %         

49.65         

 Cr Cu Zn As Cd Ni Sb Hg Tl Na2O MgO Al2O3

 % % % 10-6 10-6 10-6 % 10-6 10-6 % % % 

 0.0009 0.017 0.009 18.73 2.5 10.2 0.009 <0.002 12.2 0.02 0.033 0.338

 SiO2 P2O5 Cl K2O CaO TiO2 Fe2O3 Sr Zr BaO Pb S 

 % % % % % % % % % % % % 

 0.832  0.255 0.076 0.158  0.631    85.56 0.115

 Sn CeO2 Co Mn F O V Br I Ta Nb2O5 Nd 

 % % % % % % % % % % % % 

    0.038  9.64      0.138

 Ag Bi Ga2O3 GeO2 La2O3 WO3 Am      

 10-6 % % % % % %      

 1347 0.0018    <0.05       
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Al2O3 SiO2 P2O5 S CaO Fe2O3 Zn Nb2O5 Sn I CeO2 Nd2O3

% % % % % % % % % % % % 

0.163 0.57 0.049 0.11 0.18 0.211 0.01 0.013 1.8848 0.13 2.022 0.224

Hg Pb Am Ag As Ba Bi Cd Cl Co Cr Cu 

% % % % % % % % % % % % 

0 92.33   <0.005 0.001 0.003 0 

F Ga2O3 GeO2 K2O La2O3 MgO Mn Na2O Ni Sb Sr TiO2 

% % % % % % % % % % % % 

    <0.005 

Tl WO3 ZrO2 O         

% % % %         

0.0007 1.95         

Cr Cu Zn As Cd Ni Hg Tl F Co 
10-6 10-6 10-6 10-6 10-6 10-6 10-6 10-6 % % 

3.8 79 18.2 78.18 2.8 9.8 0.015 4.7   

Na Mg Al Si S Cl K Ca Fe Pb 

% % % % % % % % % % 

0.091 0.018 0.048 0.359 5.27 0.164 0.021 0.511 0.037 74.04 

Zn Sn Sb Ba Ce Nd Hg O 

% % % % % % % % 

0.0018 0.078 0.145 0.094 0.034 0.105 0.037 18.85 

Cr Cu Zn As Cd Ni Sb Hg Tl Na2O MgO Al2O3

10-6 10-6 10-6 10-6 10-6 10-6 % 10-6 10-6 % % % 

3.6 7.1 142 3.78 1.5 7.7 0.18 <0.002 0.57 6.32 2.42 3.69 

SiO2 P2O5 Cl K2O CaO TiO2 Fe2O3 SrO ZrO2 BaO PbO S 

% % % % % % % % % % % % 

47.69 0.002 0.032 7.81 3.51 0.041 0.125 0.926 0.26 1.09 25.73

Y Sn Ce Co La Mn Mo Nd Pr Rb Sm W 

% % % % % % % % % % % % 

F O          

% %          

<0.01 0.16          
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 Cr Cu Zn As Cd Ni Sb Hg Tl Na2O MgO Al2O3

 % % % 10-6 10-6 10-6 % 10-6 10-6 % % % 

 0.04 0.006 13.05 2200 26 <5 0.4 0.84 1.8 0.182  0.476

 SiO2 P2O5 Cl K2O CaO TiO2 Fe2O3 Sr Zr BaO Pb S 

 % % % % % % % % % % % % 

 1.04 1.64 0.02 0.054 3.31 0.739 7.63  0.005  34.67 12.85

 Sn CeO2 Co Mn F O V Br I Ta Nb2O5 Nd2O3

 % % % % % % % % % % % % 

 0.05    0.016 23.2       

 Ag Bi Ga Ge La2O3 WO3 Am Mo     

 10-6 % % % % % % %     

 500 0.026 0.149 0.056  <0.05  0.071     

Cr Cu Zn As Cd Ni Sb Hg Tl Na2O MgO Al2O3

% % % 10-6 % % % 10-6 10-6 % % % 

0.132 0.114 29.44 34.4 0.033 0.014 0.018 10.42 2.2 1.43 1.05 

SiO2 P2O5 Cl K2O CaO TiO2 Fe2O3 Sr Zr BaO Pb S 

% % % % % % % % % % % % 

6.08 0.266 0.06 2.62 3.7 0.163 27.62 0.014 0.005 0.182 3.3 0.494

Sn Ce Co Mn F O V Br I Ta Nb2O5 Nd2O3

% % % % % % % % % % % % 

0.076 0.053 0.039 1.59 0.026 20.81 0.012 0.229 0.004 0.07 

Ag Bi Ga2O3 GeO2 La2O3 WO3 Am     

10-6 % % % % % %     

41.2 0.009 <0.05     

Al2O3 SiO2 P2O5 S CaO Fe2O3 Zn Nb2O5 Sn I CeO2 Nd2O3

% % % % % % % % % % % % 

0.486 1.65 2.56 1.3 12.5 

Hg Pb Am Ag As Ba Bi Cd Cl Co Cr Cu 

% % % % % % % % % % % % 

0.2 0.04 0.35 0.046 0.01 0.021 29.25

F Ga2O3 GeO2 K2O La2O3 MgO Mn Na2O Ni Sb Sr TiO2

% % % % % % % % % % % % 

2.78 0.325 0.2287 0.08 

Tl WO3 ZrO2 O        

% % % %        

47.67        
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Al2O3 SiO2 P2O5 S CaO Fe2O3 Zn Nb2O5 Sn I CeO2 Nd2O3

% % % % % % % % % % % % 

6.08 21.33 13.64 10.51 3.57 2.16 0.424 0.04 

Hg Pb Am Ag As Ba Bi Cd Cl Co Cr Cu 

% % % % % % % % % % % % 

0.002 17.65 0.015 0.076 0.022 0.04 0.05 0.0041 0.43 

F Ga2O3 GeO2 K2O La2O3 MgO Mn Na2O Ni Sb Sr TiO2

% % % % % % % % % % % % 

1.347 0.256 0.013 0.05 0.067

Tl WO3 ZrO2 O        

% % % %        

0.00005 22.2        

Al2O3 SiO2 P2O5 S CaO Fe2O3 Zn Nb2O5 Sn I CeO2 Nd2O3

% % % % % % % % % % % % 

6.74 2.12 0.025 23.89 0.21 2.25 1.99 0.04 

Hg Pb Am Ag As Ba Bi Cd Cl Co Cr Cu 

% % % % % % % % % % % % 

0.0023 58.45 0.009 0.034 0.084 0.0555 0.01 0.13 0.012 0.044

F Ga2O3 GeO2 K2O La2O3 MgO Mn Na2O Ni Sb Sr TiO2

% % % % % % % % % % % % 

0.888 0.027 0.382 0.089 0.6 0.038 0.23 0.144

Tl WO3 ZrO2 O        

% % % %        

0.00005 1.2        
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3.3.5-1

3.3.5-2~3.3.5-14  
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1 3.3.5-15 3.3.5-16  

 MJ/h %  MJ/h % 

 109655.35 54.050  53591.884 26.416 

 1399.923 0.690  45962.668 22.655 

 31.636 0.016  2046.383 1.009 

 1135.664 0.560  16805.362 8.284 

 37726.565 18.596  22836.648 11.256 

 15582.254 7.681  58088.693 28.633 

 12934.635 6.376  986.791 0.486 

 24410.61 12.032  2558.208 1.261 

 202876.64 100.000  202876.64 100.000 

   /  MJ/h %    / MJ/h % 

  800 21738.90 13.89   1100 40300.27  25.74 

  25 0.00 0.00   900 2664.26  1.70 

  25 0.00 0.00  1100 90105.77  57.56 

   21738.90 13.89    133070.30  85.00 

  25 134814.39 86.11   25   

       0.00  0.00 

        23482.99  15.00 

   156553.29 100.00    156553.29  100.00 

 

 

2 35t/h 1 1 3.9MPa

47t/h 2.0MPa 10t/h 0.8MPa 37t/h

 

3.3.5-17  
 

  
t/h   

MPa  

 

 
 

  

1  19.11 3.9 250.36 330d/a 24h/d 
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 -3.3 0.6 

2  6.96 3.9 250.36 330d/a 24h/d 

 -1.2 0.6 

3  45.9 38.25 3.9 250.36 330d/a 24h/d 

 -7.93 -6.6 0.6 

250.36 210d/a 24h/d 

-12.43 -11.1 0.6 

3.3.5-18  

   

1  71.97 3.9 MPa  64.3 3.9 MPa  

330d/a 24h/d

2  11.26 0.8MPa  15.3 0.8MPa  

3  83.23 79.6 

  

1  

-10 (2.0MPa) -10 (2.0MPa) 

-37 0.8MPa  -37(0.8MPa) 

2  -23.8 0.8MPa  -21.5(0.8MPa) 

3  -12.43 0.8MPa  -11.1 0.8MPa  

4  83.23 79.6 

15.3t/h 0.8MPa

ZPL

1 2×25t/h 2.0MPa

1.25MPa 194 1

2.45MPa 223 1  

1.25MPa 194
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90dB A ~105dB A
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1

16 4

G1 G2 G3 G4

G5 G6 G7

G8 G9 G10 4

 

2 6 G11

G12 G13 G14 G15

G16  

3  

4 G17

100m 120m G18

G19 G20  

11 G1~G3 G5~G9 G12 G14 G16

1 G4
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1 G10

1 G11

1 G13 TVOC 1 G15

SO2 NOx

TEQ

1 G17 SO2 NOx

1

G18 SO2 NOx 1 G19

H2S 1 G20  

3.3.6.2.1-1

3.3.6.2.1-2  
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1 G17 

 

SO2 3

30056Nm3/h

19852Nm3/h SO2 92Nm3/h

50000Nm3/h SO2 NOx

TEQ  

 

+ +

 

 

 

+ +

+

SO2

+ SO2 NOx

TEQ 85%

70% 85% 85% 85% 85% 85% 85% 85% 92% 85% 85% 80%

96.00mg/Nm3 95.00 mg/ Nm3 8.00mg/ Nm3 0.50mg/ Nm3

0.06mg/ Nm3 0.0013mg/ Nm3 0.008mg/ Nm3 0.005mg/Nm3 0.136mg/ Nm3

16.30mg/Nm3 1mg/ Nm3 10mg/ Nm3 1E-07mg/ Nm3 50000Nm3/h
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SO2 NOx

GB25466-2010 1

DB4427-2001

TEQ

GB 18484-2001 100m

 

SO2

Kivcet

+ + NOx

TEQ

 

330d/a 24h/d  

2 G18-1 

6 6

 

1 G18-1-1 

 

2

99% 27869Nm3/h SO2 NOx

 

 

SO2 NOx
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0% 0% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5%

99.5% 500mg/Nm3 30mg/Nm3 8.5mg/Nm3 0.425mg/Nm3

0.003mg/Nm3 0.0013mg/Nm3 0.0032mg/Nm3 0.001mg/Nm3 0.17mg/Nm3

 

SO2 NOx

 

330d/a 24h/d  

2 G18-1-2 

 

100%

13200Nm3/h SO2 NOx

 

 

+ + SO2

NOx

0% 0% 99.8% 99.8% 99.8%

99.8% 99.8% 99.8% 99.8% 2102mg/Nm3 80mg/Nm3

8.8mg/Nm3 1.1mg/Nm3 0.4mg/Nm3 0.0014mg/Nm3 0.075mg/Nm3 0.0001mg/Nm3

0.1955mg/Nm3  

SO2

Kivcet NOx

 

330d/a 24h/d  

3 G18-1-3 
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100% 41357Nm3/h

SO2 NOx

 

 

+SNCR+ + SO2

NOx

0% 5% 99.8% 99.8% 99.8%

99.8% 99.8% 99.8% 99.8% 5179mg/Nm3 80mg/Nm3

8.9mg/Nm3 0.504mg/Nm3 0.029mg/Nm3 0.0013mg/Nm3 0.0063mg/Nm3 5.04E-

05mg/Nm3 0.0896mg/Nm3  

SO2

Kivcet NOx

 

330d/a 24h/d  

4 G18-1-4 

 

 650

100% 22436Nm3/h SO2

NOx

 

 

+ SO2 NOx

0% 0% 99.5% 99.5% 99.5% 99.5%

99.5% 99.5% 99.5% 95% 200mg/Nm3 30mg/Nm3
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8.5mg/Nm3 0.1mg/Nm3 0.0037mg/Nm3 2.78E-05mg/Nm3 0.0018mg/Nm3 1.00E-

05mg/Nm3 0.02mg/Nm3 4.0mg/Nm3  

+

SO2 NOx  

330d/a 24h/d  

5 G18-1-5 

 

100% 4125Nm3/h SO2 NOx

 

 

+ SO2 NOx

0% 0% 99.5% 99.5% 99.5% 99.5%

99.5% 99.5% 99.5% 290.9mg/Nm3 50mg/Nm3

8.7mg/Nm3 1.13mg/Nm3 0.0416mg/Nm3 0.0003mg/Nm3 0.0199mg/Nm3

0.0001mg/Nm3 0.2008mg/Nm3  

SO2

Kivcet

NOx

 

330d/a 24h/d  

6 G18-1-6 
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100% 4125Nm3/h SO2

NOx

 

 

+ SO2 NOx

0% 0% 99.5% 99.5% 99.5% 99.5% 99.5%

99.5% 99.5% 405.92mg/Nm3 50mg/Nm3 8mg/Nm3

0.045mg/Nm3 0.01mg/Nm3 0.0025mg/Nm3 0.0002mg/Nm3 0.0001mg/Nm3

0.008mg/Nm3  

SO2 NOx

12.5 /

 

330d/a 24h/d  

 

 

113238Nm3/h

SO2 NOx

 

 

+ SO2 NOx

96% 10% 20% 20% 20% 20%

20% 20% 20% 10% 93.00mg/Nm3 50.01 mg/ Nm3

6.94mg/ Nm3 0.3836mg/ Nm3 0.0485mg/ Nm3 0.0009mg/ Nm3 0.0103mg/ Nm3

0.0002mg/Nm3 0.0871mg/ Nm3 0.7133mg/ Nm3 113238Nm3/h
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SO2 NOx

GB25466-2010 1

DB4427-2001

GB 

18484-2001 120m  

+ + SO2 NOx

 

330d/a 24h/d  

3 G18-2 

 

2 99%

27000Nm3/h  

 

99.5% 6.00mg/Nm3

GB25466-2010 1

120m  

Kivcet

6mg/Nm3  

330d/a 24h/d  

4 G18-3 

 

2 99%

24000m3/h  
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99.5% 6.50mg/Nm3

GB25466-2010 1

120m  

Kivcet

6.5mg/Nm3  

330d/a 24h/d  

5 G18-4 

 

15000Nm3/h  

 

99.5%

9.00mg/Nm3 120m

GB25466-2010

1  

Kivcet

9mg/Nm3  

330d/a 24h/d  

6 G18-5 

 

4 99%

260000m3/h SO2 NOx
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+ +

SO2 NOx

30% 5% 99% 99% 99%

99% 99% 99% 99% 90.00mg/Nm3 35.00 mg/ Nm3

3.33mg/ Nm3 0.61mg/ Nm3 0.009mg/ Nm3 0.026mg/ Nm3 0.003mg/ Nm3

0.002mg/Nm3 0.1659mg/ Nm3 SO2 NOx

GB25466-2010

1

DB4427-2001

GB 18484-2001 120m

 

Kivcet

+

+ SO2 NOx

 

330d/a 24h/d  

7 G18-6 

 

4 99%

100000m3/h  5 SO2 NOx

 

 

+ +

SO2 NOx

30% 5% 99%

99% 99% 99% 99% 99% 99% 85.00mg/Nm3 25.00 
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mg/ Nm3 3.00mg/ Nm3 0.90mg/ Nm3 0.0233mg/ Nm3 0.0002mg/ Nm3 0.0158mg/ 

Nm3 0.0001mg/Nm3 0.1599mg/ Nm3 SO2 NOx

GB25466-2010

1

DB4427-2001

GB 18484-2001 120m

 

Kivcet

+ + SO2

NOx

 

330d/a 24h/d  

8 G18-7 

 

100% 15000Nm3/h

SO2 NOx  

 

SO2 NOx

0% 0% 99.5% 6.00mg/Nm3 35.00 mg/ Nm3

9.00mg/ Nm3 GB25466-2010

1 120m

 

9mg/Nm3 SO2 NOx
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330d/a 24h/d  

9 G18-8 

 

4 99%  50000m3/h

SO2 NOx

 

 

+ SO2 NOx

30% 5% 99.5% 99.5% 99.5% 99.5%

99.5% 99.5% 99.5% 95.00mg/Nm3 25.00 mg/ Nm3

8.00mg/ Nm3 0.49mg/ Nm3 0.009mg/ Nm3 0.0001mg/ Nm3 0.0086mg/ Nm3

0.0000mg/Nm3 0.0871mg/ Nm3 SO2 NOx

GB25466-2010

1

DB4427-2001

GB 18484-2001 120m

 

+ SO2 NOx

 

330d/a 24h /d  

10 G18-9 

 

 30000m3/h 4 99%

SO2 NOx
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+ SO2

NOx

30% 5% 99.5% 99.5% 99.5%

99.5% 99.5% 95% 99.5% 50.00mg/Nm3 25.00 mg/ 

Nm3 6.00mg/ Nm3 0.20mg/ Nm3 0.074mg/ Nm3 0.0001mg/ Nm3 0.0035mg/ 

Nm3 0.000mg/Nm3 0.0355mg/ Nm3 SO2 NOx

GB25466-2010

1

DB4427-2001

GB 18484-2001 120m

 

+ SO2 NOx

 

330d/a 24h/d  

11 G18-10 

 65000m3/h

SO2 NOx  

 

+ + SO2 NOx

15% 5% 99.5% 99.5%

5.00mg/Nm3 25.00 mg/ Nm3 3.20mg/ Nm3 0.692mg/ Nm3

GB25466-2010 1

120m  

Kivcet

SO2 NOx  

330d/a 24h/d  
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12 G18-11 

15000Nm3/h

100% SO2 NOx

 

 

+ + SO2 NOx

90% 10% 99.5%

99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 90%

75.00mg/Nm3 75.00 mg/ Nm3 8.00mg/ Nm3 0.234mg/ Nm3 0.014mg/ 

Nm3 0.0005mg/ Nm3 0.007mg/ Nm3 0.0001mg/Nm3 0.0636mg/ Nm3 0.10mg/Nm3

1.90mg/Nm3 SO2 NOx

GB25466-2010 1

DB4427-2001

GB 18484-2001

GB 30770 —2014 120m

 

+ + SO2

NOx

 

330d/a 24h/d  

13 G18-12 

10000Nm3/h

100% SO2 NOx
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+ SO2 NOx

0% 0% 99.5%

99.5% 99.5% 99.5% 5.00mg/Nm3 25.00 mg/ Nm3

8.00mg/ Nm3 0.05mg/ Nm3 0.005mg/ Nm3 0.05mg/ Nm3 SO2 NOx

GB25466-

2010 1

DB4427-2001

GB 30770 —2014 120m

 

+

8mg/Nm3

SO2 NOx,  

330d/a 24h/d  

14 G18-13 

10000Nm3/h

100% SO2 NOx  

 

+ SO2 NOx

0% 0% 95% 99.5% 99.5%

5.00mg/Nm3 25.00 mg/ Nm3 8.00mg/ Nm3 0.05 mg/ Nm3

0.50mg/ Nm3 SO2 NOx

GB25466-2010 1

GB 30770 —2014

120m  

8mg/Nm3

SO2 NOx
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330d/a 24h/d  

15 G18-14 

2 99%

10000m3/h SO2 NOx

 

 

+ SO2 NOx

30% 5%

99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 20%

80.00mg/Nm3 45.00 mg/ Nm3 8.00mg/ Nm3 0.117mg/ Nm3

0.007mg/ Nm3 0.0002mg/ Nm3 0.0035mg/ Nm3 4.49×10-5mg/ Nm3 0.032mg/ Nm3

0.10mg/ Nm3 0.50mg/ Nm3 SO2 NOx

GB25466-2010

1

DB4427-2001

GB 18484-2001

GB 30770 —2014 120m

 

+ SO2 NOx

 

330d/a 24h/d  

16 G18-15 

2 99%
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2000m3/h NOx  

+ NOx 90% 90%

75.00mg/Nm3 2.60mg/ Nm3 NOx

GB25466-2010 1 120m

 

+

NOx 75mg/Nm3  

330d/a 24h/d  

17 G18-16 

3 99% 5000m3/h  

1

90% 5.00mg/Nm3

GB25466-2010 1

120m  

5mg/Nm3  

330d/a 24h/d  

18 G18-17 

3 99% 5000m3/h  

1

90% 5.00mg/Nm3

GB25466-2010 1

120m  
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5mg/Nm3  

330d/a 24h/d  

19 G18-18 

5000m3/h 2

99%  

99.5%

5.00mg/Nm3 0.26 mg/ Nm3 0.06mg/ Nm3

GB25466-2010 1

GB 18484-2001

120m  

5mg/Nm3

 

330d/a 24h/d  

20 G19 

 

1 35t/h

35000 Nm3/h SO2 NOx  

 

SCR SO2 NOx

0% 70% 0% 3.00mg/Nm3

45.00 mg/ Nm3 5.00mg/ Nm3 SO2 NOx

DB44/765-2019 2

20m  

SO2 NOx

70%

NOx 45 mg/ Nm3  

330d/a 24h/d
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21 G20 

 

H2S 500m3/h H2S  

 

H2S 90%

5.00mg/Nm3 H2S

GB14554-93 15m  

H2S  

330d/a 24h/d

 

 

99%

99% 99%

90%

0.2592 t/a  

 

99%

99% 99%

90%

0.2496 t/a  

 

99.5%
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99.5%

99.5%

90%

SO2 NOx

1.33042t/a 0.03812 t/a 0.34458 t/a 0.06312 t/a 0.00093 

t/a 0.00269 t/a 0.00031 t/a 0.00021 t/a 0.01716 t/a  

99%

99% 99%

90%

SO2 NOx

0.54286 t/a 0.10526 t/a 0.64 t/a 0.0392t/a 0.00072 t/a 0.00001 t/a 0.00069 

t/a 3.92E-06 t/a 0.00697 t/a  

 

99%

99% 99%

90%

SO2 NOx

0.1714t/a 0.06316 t/a 0.288 t/a 0.0096 t/a 0.00035 t/a 2.66E-06 t/a 0.00017 

t/a 9.60E-08 t/a 0.00171 t/a  
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99.5%

99.5% 99.5%

90% SO2 NOx

0.01522 t/a 0.06808 t/a 0.16556t/a 0.03580 t/a  

 

99%

99% 99%

90%

SO2 NOx

0.09143t/a 0.03789 t/a 0.128t/a 0.00187 t/a 0.00011 t/a

3.60E-06 t/a 0.00006 t/a 7.19E-07 t/a 0.00051 t/a 0.0016t/a 0.0005t/a  

 

99%

99% 99%

0.04 t/a  

 

99%

99% 99%

90%



 

248 

0.04 t/a 0.00208 

t/a 0.00048 t/a  
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2  

7

MVR
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+

 

4 “ +

” MVR

MVR  

5 +

 

6

GB/T 18920-2002

 

3.3.6.2.2-2 

 



 

27
2 



 

273 

 

10m3/h 7m3/h

 

5% 40~50%

120

 

 

 

30m×12m×12m

 

3.3.6.2.2-4  
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40%~50%

5%

120

CaF2

 

    

1  
3m3

10m3
 1 

4 2 2  

2  
0.6

6kg/min  
 2 

 

3    1  

4    1  

5    1  

6  
55m3/d(

2g/L) 
 4 

 

7    1  

8    1  

9    1  

10  200m3/d  1  

11  20m3/d  1  

12    1  

13    1  

14    1  

15  6m 4m   1 
 

16  XAMG100/1250-UBK  2 
4  
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17    1  

18  
1m×9.0m FRP

1000m3/h, 3m
 1  

19  5m3   1 2  

20  
Q=1000Nm3/h, P=6kPa,

N=2.2kW 
 2  

21    1  

22    1  

23  80m3  1  

24  20m3 FRP  1  

25  4m3  1 2  

26  5t 9m  1  

27    1  

2m3/h

1.46m3/h 3.3.6.2.2-4  

 

1 4m×2m×3m 2 4m×2m×3m  

3.3.6.2.2-6  
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1  
4000×4000×2500

4
1.5KW 

 1  

2  
4000×4000×2500

1 0.75kW
 1  

3  
4000×4000×3000

PVC 
 1 

 
4    1  
5  Q5m3/h H=20m N=1.5kW  4 2 2  
6  Q5m3/h H=20m N=1.5kW  2 1 1  
7    1  
8    1  
9    1  

120m3/h 98.8m3/h

 

pH PAM

SS

 

1 20m×10m×4.5m  2  

8m×5m×4m 3 20m×12m×12m  
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1  Q75m3/h H=35m N=15kW  4 2 2  

2  
10m×3m×3m
1.1kW  

 2  

3  8000×3600   2  

4    3 
2

 

5  XMZG40/800-U 40m2  2  

6  5t  1  

7  Q75m3/h H30m N15kW  4 2 2  

8  Q10m3/h H40m N5.5kW  4  

9  70m3/h 15KW  4  

10    1  

11    1  

12    1  

 

a  

20m×10m×4.5m

8 100FFU-50 Q45m3/h H18.5m P11kW 2

1 1  

b  

V25m3, P7.5kW 2 2 CO2 PAM,

 

c  
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8m×6m×5.5m 2 2

40FLU-70 Q10m3/h H56m

P11kW 2 XMZ40-1000UK 40m2

P2.2kW 2 1 1  

d  

8m×5m×4m 2 100FUH-50

Q60m3/h H45m P22kW 2 1 1  

e  

Q60m3/h P15kW 2 1 1

 

f  

Q60m3/h P250kW 80%

MVR 40m×20m×12m

g MVR  

MVR Q12m3/h P450kW

 

h  

8m×5m×4m 3 100FUH-50

Q50m3/h H40m P22kW 2 1 1  

i  

PAM

20m×12m×12m LD-A Q5t Lk=10.5m P8.3kW

 

“ - ” 100m3/h

34m3/h  

SS
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NaCl

 

1 8m×5m×4m 2 2

40m×20m×12m 3 8m×5m×4m  

3.3.6.2.2-10  

 

      

1  0.6 16mm H=1800mm  2 
 

2  140m3/h 80%  1  

3 
 

120m3/h 80%  1  

4 
 

30m3/h 60%  1  

5  Q80m3/h H40m N18.5kW  3 
 

6  Q60m3/h H38m N22kW  3 
 

7    1  
8  3t  1  
7    1  
8    1  
9    1  

MVR

MVR MVR

20m3/h 12m3/h
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1 
MVR

 20 m3/h 
 1 

L×B×H=12×8×22m

2  Q15m3/h H40m N7.5kW  2 
 

3  3t  1  
4    1  
5    1  
6    1  

50hm2 15mm

7500m3 40000m3 1

25000 m3 2 15000 m3

500m3/h 12000m3/d 7500m3

15h  

Cu2+ Pb2+ Zn2+

GB25466-2010

2-4  

+ 3.3.6.2.2-

8 DTCR PAM
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3.3.6.2.2-14  

 

 

a  

V90m3, P7.5kW 4 4

PAM,  

b  

25m×12m×5m 2 2

40FLU-70A Q100m3/h

H60m P45kW 2 1 1 XMZ300/1000uk 300m2

P7.5kW 2 1 1  
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20m×10m×5m 2 150FUH-26T

Q250m3/h H24m P37kW
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d  

Q280m3/h P7.5kW 3 2 1
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20m×20m×5m 3.5 150FUH-48S
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85 105dB(A)

3.3.6.2.3-1  

 
 
  [dB

A ] 
 [dB A ]  

 

1 6  98  <85  

2 1  105  <85  

 

3 1  95  <85  

4 2  100  <85  

 
5 1  115  <85  

6 1  95  <85  

 

3 2  120  <85  

4 2  115  <85  

5 2 2  110  <85  

6 2  105  <85  

 

7 2  105  <85  

8 1  95  <85  

 
9  115  <85  

10 2  100  <85  

 
11  105  <85  

12    <85  

 
13 2  90  <85  

14 3  90  <85  

 
15 2  90  <85  

 

16 SO2 1  110  <85  

17  105  <85  

 
18 3  100  <85  

19 1  105  <85  

 
20 4  95  <80  

21 2  95  <80  

 
22 12  95  <80  

23 3  95  <80  

 
24 1  105  <85  

25 2  95  <80  

 
26  115  <85  

27  105  <85  

 28  115  <85  
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73

 

22 S1 S2

S3 S4 S5 S6 S7 S8

S9 ( ) S10 S11

S12 S13 S14 S15 S16

S17 S18 S19

S20 S21 ( ) S22  

51 S23 S24

S25 S26

S27 S28 S29 S30 S31

S32 S33 S34 S35

S36 S37 S38 S39 S40

S41 S42

S43 S44

S45 S46 S47 S48

S49 S50 S51 S52

MVR S53 MVR S54

S55 ( ) S56 S57 S58 S59 S60

S61 S62 S63 S64

S65 S66 S67 S68 S69

S70 S71 S72

( ) S73  
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3.3.6.2.4-1  
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S1 HW48 321-021-

48

GB18597-2001

 

S2 HW48 321-

021-48

GB18597-2001

 

S3

300m2 850m3

GB18597-

2001  

S4 HW48 321-

007-48

GB18597-2001

 

S5 HW48 321-

008-48

 

S6

200m2 600m3

 

S7

HW48 321-014-48 20000
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60m2

GB18597-2001

 

S8

HW29 321-103-29

40m2

GB18597-2001  

S9 ( ) HW08 900-

249-08 20000

5m2 GB18597-

2001  

S10

HW48 321-

022-48

GB18597-2001

 

 

S11

20000

30m2

GB18597-2001  

S12

 

S13

 

S14
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S15

 

S16

 

S17

 

S18

 

S19 HW49(900-

039-49) 20000

20m2 GB18597-

2001  

S20

HW48 321-009-48

30m2

GB18597-2001

 

S21 ( )

 

S22

 

S23

 

S24

 

S25 : 
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S26

 

S27

 

S28

 

S29

 

S30

 

S31

 

S32

 

S33

 

S34

 

S35

1000m2

GB18599-2001  

S36

 

S37

 

S38

 

39
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S40

 

S41

 

S42

 

S43 HW13 900-015-13

20000 5m2

GB18597-2001

 

S44

 

S45

 

S46

 

S47

HW48 20000

150m2

GB18597-2001  

S48

HW49(900-039-49) 20000

5m2
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GB18597-2001  

S49

20000 40m2

GB18597-2001

 

S50 HW32

20000 80m2

GB18597-2001

 

S51 HW48

20000 5m2

GB18597-2001

 

S52 MVR

20000 10m2

GB18597-2001

 

S53 MVR

20000 5m2

GB18597-2001

 

S54

HW48 321-022-48

GB18597-2001

 

S55 ( ) HW08 900-249-08
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20000

5m2

GB18597-2001  

S56

 

S57

 

S58

 

S59

 

S60

 

S61

 

S62

 

S63

 

S64

 

S65

 

S66

 

 

S67

 

S68
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S69

 

S70

 

S71

 

S72 ( )

 

S73 477 0.5kg/
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SO2

SO2

SO2 SO2 99%

3.3.8.1-1  

 / 
 

  kg/h   kg

120m   763000 SO2 151.03 120m 30min 75.52 

100m  SO2
 99% 50000 SO2 38 100m 30min 14 

 

3500m3

 

10000m3

4000m3 40000m3

 

<

> [2016]74

3.4-1  

  
   

 

SO2 t/a 254.000  443.728 443.728  189.728  

NOX t/a 240.000  237.309 237.309   

 t/a 132.771  33.954 38.209   

 t/a 0.859  3.164 3.179  2.320  

 t/a  0.112 0.113  0.113  

 t/a 0.0582  0.055 0.055   

 t/a  0.039 0.040  0.040  
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 t/a  0.006 0.007  0.007  

 

COD t/a 66 0 8.152   

 t/a 3 0 0.948   

 t/a  0 0.082  0.082  

 t/a  0 1.209  1.209  

 t/a 0.124 0 0.0038   

 t/a 0.0124 0 0.0032   

 t/a 0.00744 0 0.0005   

 t/a 0.0744 0 0.0016   

 t/a  0 0.0218  0.022  

2017 10

SO2 NOx
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3  

1 Qml 2

Qel 3 C
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a Qml  

 

1

3.20 9.90m 4.87m

 

2

2.30 12.00m 7.12m 3.20 9.90m

 

6

=27.74% =1.93g/cm3 e=0.772 Il=0.40

1-2=0.42Pa-1 Es=4.16MPa Ck=25.5kPa

k=13.7  

N=6.0 8.0 /9 N=6.66  

N=5.3 6.6 /9 N=5.45  

b Qel  

 

1

4.00 18.00m 10.07m 8.50 17.50m

 

7

=27.78% =1.92g/cm3 e=0.781 Il=0.49

1-2=0.41Pa-1 Es=4.1MPa Ck=23.1kPa

k=16.1  

N=8.0 12.0 /7 N=7.76  

N=5.8 9.1 /7 N=5.74  

2 ZK3 ZK5 ZK6 ZK7 ZK10
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0.80 7.90m 3.31m

15.40 27.10m

 

N=3.0 4.0 /6 N=2.91  

N=2.1 2.8 /6 N=2.06  

c C  

16.20 29.70m -16.20 -29.70m

 

1 6 0.80 1.55m

1.05m 16.20 26.50m -

16.20 -26.50m

45 60%  

 

2 1.00 3.00m

1.74m 17.20 29.70m -17.20 -29.70m

65 80% RQD 50 70%  

7 25.5 83.6MPa

48.1MPa rs=0.70 frk=32.4MPa

 

4  

1.20 2.90
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5  

 

1

8.30% 1.55m 0.80m  

 

 

6  

GB50011—2010

6 0.05g

0.35s

GB50223-2008  

4.1-3~4.1-6  
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7  

78% 750 2.3

3100 400

81 188 478

 

 

8  

1994 4 26 53 23

89 21 15 148

7 5  

143 30

 

302 7 106

54.6% 28.8% 11.3% 207 /

97.3% 50.1% 73 85

 

1  

“ ” 479 502

1500

124 23.46

2223  
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2006 9

113°28’ 25°16’ 20’ 100

13 4 55281 22737

227.5 44383 266976.5

58.8%  

2  

323 106 1949

8

3

 

3  

2014

84.86 12.4%

16.85 39.22 28.79 6% 15.5%

11% GDP  41521  11.4% 2013

19.5 47.6 32.9 19.9 46.2 33.9 35.78

15.3% 43.29 25.1%

5.26 15.9% 5

11.94 20.74% 547

30.97 24.7% 24.3%

20.68 12.6%  

2010

2011 5A

200

“ ” 2013 “ ”  
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[2011]29

GB3838-2002

GB3838-

2002

18 /

4.2.1-1  

 

 /  16 /  
 /   26 /  

 /  38 /  
  / / /   

     1460  

[2018]427

 

700m

 

2016 11

2016 12

2018 10
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6 4.2.2-1

 

    
SW1 500m    
SW2 500m   
SW3 500m   
SW4 500m    
SW5 500m    
SW6  /  

2016 pH DO CODCr BOD5

F-

SS 22  

2018 CODCr

12  

2016 11 25 ~27 2018 9 20 ~22

3 1  

GB3838-2002

4.2.2-2  

     
 

 

mg/L
pH

 

 GB/T 13195-1991 
  —— 

pH
 GB/T 6920-1986  pHS-3C pH  —— 

DO  HJ 506-2009  JYD-1A 
 —— 

 HJ 505-2009  LRH-70  0.5 

 GB/T 11914-1989   5 

 HJ 535-2009 T6  0.025 
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 GB/T 11893-1989 
 

T6  
 0.01 

 2002 3.4.2.1
 

OPTIMA 8000

 
0.01 

 2002 3.4.2.1
 

OPTIMA 8000

 
0.006 

 GB/T 7484-1987  pHS-3C pH  0.05 

 HJ 694-2014  AFS-2202E 
 3×10-4 

 HJ 694-2014  AFS-2202E 
 4×10-5 

 2002 3.4.2.1
 

OPTIMA 8000

 
0.003 

 GB/T 7467-1987 
 

T6  
 0.004 

 GB/T 17139-1997  0.005 

 2002 3.4.16.5
B  

TAS-990 
 0.001 

 2002 3.4.21
B  

TAS-990 
 0.00272

 HJ 484-2009 T6  
 0.004 

 HJ 503-2009 
4-  

T6  
 0.0003 

 HJ 637-2012  LT-21A
 0.01 

 
 

GB/T 7494-1987 
 

T6  
 0.05 

 GB/T 16489-1996 
 

T6  
 0.005 

 GB/T 11901-1989  ESJ205-4  4 

1  

[2011]29
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4.2.2-3  

    

1  /
 

1 
2 

2 pH  / 6 9 6 9 
3  5 5 
4 COD  15 20 
5 BOD5  3 4 
6 NH3

-N  0.5 1 
7  P  0.1 0.2 
8  1 1 
9  1 1 

10  F-  1 1 
11  0.05 0.05 
12  0.00005 0.0001 
13  0.005 0.005 
14  0.05 0.05 
15  0.01 0.05 
16  0.05 0.2 
17  0.002 0.005 
18  0.05 0.05 
19  0.2 0.2 
20  0.1 0.2 
21  0.0001 0.0001 
22  0.02 0.02 
23 SS 100 100 

GB5084-2005 
GB3838-2002 “ 3  

”  

2  

 

a i j  

 
Sij—— i j  

          Cij—— i j mg/l  

          Csi—— i mg/l  

b pH  

 

siijij CCS /

)0.7(
0.7
0.7

j
sd

j
pHj PH

PH
PH

S
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SpHj—— pH j  

          pHj—— j pH  

          pHsd—— pH  

          pHsu—— pH  

c DO  

 

 

 
SDOj—— DO j  

DOj—— DO j mg/l  

DOf—— mg/l  

DOs—— mg/l  

 

1 2016  

4.2.2-4~4.2.2-5  

5

GB3838- 2002  

2 2018  

4.2.2-6~4.2.2-7  

5

GB3838- 2002  

)0.7(
0.7
0.7

j
su

j
pHj PH

PH
PH

S

)( sj
sf

jf
DOj DODO

DODO
DODO

S

)(910 DOsDOj
DO
DO

S
s

j
DOj

)6.31/(468 TDO f
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