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6 2005 4 1  
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1.  

1.1  

2007 7 8 B 576

42

52 1000

 

1.1.1  

7 8 B

1.1.2  

 

1.2  

1-1

1- 1  

   kg  kg  
1   300 25kg/   2000  
2   300 25kg/   2000  
3   100 25kg/   400  
4   100 25kg/   600  
5   50 50kg/   100  
6   500 50kg/   1800  
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1.3  

1.3.1  

 

     

     

     

Na+  

CN- Cu+  

CN- Ag+
Cu2+  

Cu2+  
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1

2

3

 

1.3.2  

1-2  

1- 2  

 

     
(kw)   

1  1 ZXD-50 5.0 2005   

2  1 ZXD-75 7.5 2005   

3  2 CS-72 3.0 2010   
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4  4 XL-300 3.6 2012   

5  3 NT-100 1.5 2011   

6  12 NT-30 1.2 2011   

7  20 TC-2004 0.26 2012   

8  1 LQ-250 6.0 2009   

 
   L   L  

1   P-900 1 896 
2   P-1400 1 1344 
3 I  P-350 1 336 
4 II  P-500 1 512 
5   P-170 1 162 
6 I  P-800 1 784 
7 I  P-1000 1 1000 
8 II  P-1400 2 1386 
9   P-170 1 162 
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1-3  

1- 3  

      

 t/d 8 8 4 
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1-4  

1- 4  

      

  2007 1  5  7500m3/h 3500m3/h 

  2007 1  5  7500m3/h 5500m3/h 

+  
  

NaOH

1 15  

1 25  

1-3  

1-5  

1- 5  
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300  

  80  
 

HW49 
100  

 60   
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1.4.7  

 

20t/d  

 

GB50483-2009

 

V =(V1+V2+V )max-V3 

V1+V2+V max – m3  

V1– m3  

V2  

V m3  

V3

m3  

V1  

1-2 1.4m3  

V2  

GB50016-2006

=  

= + 50%

10L/s  

 

= 50%

10 L/s  

GB50016-2006 1
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10L/s 2  

GB50016-2006 2  

20L/s 2 144m

144m  

V  

148m3 2

0  

V3  

 

V =(V1+V2+V )max-V3=1.4m3+144m³+0 m3 0m3=145.4m3  

 

145.4m3

2 10m3 0.4m3

10.4m3  

2448m3

 

1.5  

1.5.1  

1  
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10 14 950 29

12.5km

10.1km

1m

1-3m

HCO3- Cl- Na+ Ca2+

- -  

 

 

1.5.2  
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6

275.47

60

2 4

30 22 18 15  

 

2011 336 785

228.13 50 100% 25.12%

20.36 100% 40.62% 17.84

100.89% 45.35%  

1.5.3  

 

1.5.4  

1  

2011 6 ( 2011

267 )

GB3095-2012

TJ36-79

CH245-71



 

66 

1-6  

1- 6  

   
mg/m3 

1   
1 

GB3095-2012  
NO2 0.2 0.08 

2 PM10 / 0.15 
3 TSP / 0.30 
4 

TJ36-79 “
” 

 0.05 0.015 
5  0.30 0.10 
6  0.0015  

7 
CH245-71   0.03 0.01 

2  

GB3097-1997

1-7  

1- 7 GB3097-1997  

      
CODcr mg/L ≤5.0  mg/L ≤0.05 

BOD5 mg/L ≤5.0  mg/L ≤0.5 

DO mg/L 3.0  mg/L ≤0.05 

N  mg/L ≤0.5  mg/L ≤0.5 

 mg/L ≤0.2    

pH - 6.8-8.8 0.5pH  

3  

3 GB3096-2008 3

1-8  

1- 8  

 dB  dB  
3 65 55 

4  

GB/T14848-93

1-9  
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1- 9  

      

pH - 6.5 8.5  mg/L ≤0.02 

 mg/L ≤1000  mg/L ≤0.2 

 mg/L ≤3.0  mg/L ≤1.0 

 mg/L ≤250  mg/L ≤0.05 

 mg/L ≤0.2  mg/L ≤1.0 

 mg/L ≤250  mg/L ≤0.05 

 mg/L ≤20  mg/L ≤0.05 

 mg/L ≤0.3  mg/L ≤0.1 

 mg/L   mg/L ≤0.3 

 mg/L ≤0.002  mg/L ≤0.05 

5  

GB15618-1995 1-16  

1- 10  mg/kg pH  

  
pH pH<6.5 6.5≤pH≤7.5 pH 7.5 

 ≤50 ≤150 ≤100 ≤200 ≤100 ≤200 

 40 50 60 

 200 250 300 

 ≤250 ≤150 ≤300 ≤200 ≤350 ≤250 
 0.9 

GB15618-1995
HJ 350-2007 A

 

6  

1-17  

 

1- 11  

  

 GB21900-2008 5
30mg/m3 0.5mg/m3  
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  Cu 50 mg/L Zn 50 mg/L
pH 5 50 mg/L 50 mg/L pH 8  

 GB12348-2008 ≤60 dB(A) ≤50 
dB(A)  

 GB18596-2001
GB18599-2001  

 

1.5.5  

200m  

 

200 700m

800m 1000m

1-12  

 

 

 

1- 12  

   m)    

 

  130  200  

 

  130  500  
  50  400  

  200  3000  
  900  1020  
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  800  3500  
1100  1800  
1300  1504  

  1400  3000  

6000  6
  

6000    

1   3
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1.6  

Q M E

1-5  

 

1.6.1 Q  

1 2

1 2

Q  

1 Q  

2  1 Q  

 
1...

2

2

1

1

n

n

Q
q

Q
q

Q
qQ

                          1  
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q1, q2, ..., qn——

5% t  

Q1, Q2, ..., Qn—— t  

Q Q 3

1  1≤ Q 10 2  10≤ Q 100 3  Q≥100  

1

Q 10 Q1

3-1  

1- 13  

  q t  Q t  qi/Qi 

  0.6 2.5 0.24 
  0.4 2.5 0.16 
  0.8 7.5 0.11 

  0.0257 0.25 0.1 
  0.5 0.25 2.0 

  0.4 5 0.08 
  0.15 5 0.03 

  0.06 5 0.012 

 
2.732 

=64/249.68×0.1t=0.0257t  

 

1.6.2 M  

M

1-14 1-15  

1- 14  

  

 20  

40  
 5  

 10  
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 5  

 10  

 10  

15  

 10  

 5  

 10  

 15  

 

1- 15  

1  

20 20 1-16  

1- 16  

    
 

 

10/   0 

1 5/   0 
2 5/   0 
/  0 / 0 

 0 
1 ≥300°C p ≥10.0MPa

GB20567 GB20591  
2

 
 

2  
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4

1-17  

1- 17  

     

 

1

 
2

 
3

 

0 

 

0 

 5 / / 

 

1
 

2
 

3  

0 

6.54m3

 

0 

 10 / / 

 

1  
2  
3  

 

 

0  0 

2) 3)  5 / / 

 

1  
2  

 

 

0 

 

0 

1 2  10 / / 
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1  
2  

 

 

 

 

0 

 

0 

2
 

10 / / 

 

1  
2

 

0 
 

/ 

 10 / 10 

 

1  
2

 

0 

 

5 

 5 / / 

 

 0 / 0 

 
10 / / 

 15 

 

3  

1-18  

1- 18  

    
 0 

 

10 

 
10  

( ) 
 

15  
 

 10 
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4  

1-16 1-18 M=0+15+10=25 1-15

M M≤ M1  

1.6.3 E  

 

1 2

3 E1 E2  E3 1-19  

1- 19  

  

1
E1  

10

 

24  
 

5
5 500 1000 5

 

2
E2  

10

 
5

1 5 500 500
1000  

3
E3  

10 1 2  
5

1 500 500  

1-20  
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1- 20  

     

1  / 0~5  4.2  

2   0~8  3.1  

5

7.3 5 3-7 1 E1

 

1.6.4  

1-21  

1- 21  

 

Q 2.732

M1  

2.  

2.1  

2.1.1  

Q  

M  

M1  M2  M3  M4  

1≤ Q 10     

10≤ Q 100     

100 ≤ Q 
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2.1.2  

HJ/T169-2004

A.1 1 2-1

 

2- 1  

 LD50 mg/kg LD50 mg/kg LD50 4
mg/L 

 

1 5 1 0.01 
2 5 LD50 25 10 LD50 50 0.1 LD50 0.5 
3 25 LD50 200 50 LD50 400 0.5 LD50 2 

 

1 --- , ( ) 20
20  

2 -- 21 20  

3 --- 55 , ( )
 

 \  

 

2-1

2-2~ 2-7  
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2- 2  

 81007   
CAS  7664-93-9  sulfuric acid 

 H2SO4   
 98.08  0.13kPa(145.8 ) 

 10.5  330.0    

 ( =1)1.83
( =1)3.4   

 20( )   

 LD5080mg/kg( ) LC50510mg/m3 2 ( )
320mg/m3 2 ( ) 

 
, 

 

 
35 85

 
 

2- 3  

 7697-37-2    
 nitric acid    36.46 
 HNO3  86( ) 

  -42( )  4.4(20 ) 
  ( =1) 1.50( )   

  
  

   
 LD50 LC50  
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2- 4  

 7758-98-7    

 copper sulfate  249.68 

 CuSO4 5H2O   200( ) 

  ( =1) 2.28   

  

  

   

 LD50 LC50  

 

 

  

 

 

2- 5  

 61001   

CAS  143-33-9  sodium cyanide 

 NaCN   

 49.02   

 563.7    

 1.6 pH  10-11 

    

 LD50 6.4 mg/kg( ) 
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2- 6  

 61001   
CAS  143-33-9  sodium cyanide 

 KCN   
 65.15   

 634    
 1.6 pH  10-11 

    

 
LD506.4mg/kg 8500μg/kg   

DNA 1nmol/L   
1nmol/L 48  

 1.857g/cm^3 1497 563

 

  
 

2- 7  

 61003 : 74-90-8 
 hydrogen cyanide :  
 HCN : 27.03 

  -13.2   25.7 
  ( =1)0.69  53.32 kPa (9.8 ) 

  
  

  : 13( ) 
 40.0%(V/V)   5.6%(V/V) 

   
  LD50 LC50 357mg/m3 5 ( ) 

 

4
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2-8  

2- 8  

   

 

  

   
  

 
  
  
  

   

   
 

 

2-9  

2- 9  

   

  
 

 
 

 
  

  
 

 

 

2-10  
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2- 10  

   

 

  
  

  
 

2.2  

2.2.1  

2-11  

2- 11  

    

1 

 

  
2   
3   
4   
5 

 
  

6   
7    
8 

 
  

9   
10 

 
  

11   
 

2.2.2  

 

HCN
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2.2.3  

 

HCN  

HCN 53.33kPa(9.8 ), 5.6 40%

0.3mg/m3 HCN 

20ppm  

1997  

G = K S 3.6 10-3 

 G  kg/h         S  m2  

K  [mg/(s m2)]       

K

5.5mg/(s m2)

3.3 m×0.60 m =1.98m2 0.039 kg/h  

0.039kg/h

0.039kg  

 

 

24

 



 

84 

2.3.  

2.31  

 

0.039kg/h

0.039kg/h

 

/8 2-12  

 

15.2
2

exp

3.4
2

exp

15.23.4

22

H
H

L
y

HLu

QC
zyzy

 

2- 12 D   mg/m3 

(m) 50 100 200 500 800 1000 1500 2000 3000 

 0.9132 0.3315 0.1056 0.0227 0.0104 0.0073 0.0039 0.0025 0.0014 

LC50

357mg/m3  

2.3.2  

2.3.3  
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2-13  

2- 13 2013  

    
kg/h 

 

mg/m3  H/m Ф m   
 

  1 0.00045 15 0.2 20 0.05 
  1 0.0015 15 0.2 20 0.05 

≤50% 70% 0
 

 

1997  

G = K S 3.6 10-3 

 G  kg/h         S  m2  

K  [mg/(s m2)]       

K

5.5mg/(s m2)

6.32m2 0.125 kg/h

1.5mg/(s m2) 1.4 m×0.80 m =1.12m2

0.006 kg/h 0.125 kg/h+0.006 kg/h=0.131 kg/h 0.131 

2-13

2012

2012 12.20-21 XMHJ20130006

2-14  

2- 14  

   
mg/m3 mg/m3  mg/m3 

 
mg/m3 

 

 0.047  0.05 0.10 
 0.188  0.30 0.10 
 0.0005  0.0015  
  0.006 0.03 0.01 

 
 0.048  0.05 0.10 
 0.136  0.30 0.10 
 0.0005  0.0015  



 

86 

  0.003 0.03 0.01 

 

 0.047  0.05 0.10 
 0.202  0.30 0.10 
 0.0005  0.0015  
  0.003 0.03 0.01 

 

2-13

2-15  

2-15  

 

(mg/m3) (mg/m3) 
 

200m 
 

550m 
 

800 
 

200m 
 

550m 
 

800 
 0.0000231 0.0000219 0.0000344 0.047 0.048 0.047 
 0.0003142 0.00125 0.001184 0.0063 0.0043 0.0042 

 

2-17 2-16

 

2.3.4  

 

2.3.5  

2448m3

 



 

87 

10.2  

  

 

     

 
   13806063449 
   13799266178 

 
   15659812910 
   13559474769 

24  0592-6382873 

 
 
 

 
 
 
 
 

 
 

 
   13328789399 
   15960370217 

 
   13599932613 
   15960388279 

 
   13559474769 

   18250705561 

 
   15659812910 
   13646034719 

 

   13850668279 

 
  13788832667 
  13615098268 
  15980907337 

 
   13799266178 
   15105958052 

    13779946335 
   13599731009 

 
   13806063449 

 
  13799266178 
  13328789399 
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1 
  13950119718  

  6095084  

2 
  18965113385  

  6363973  

3 
  13906003257  

  13906021244  

4 
  13559487052  

  13950015072  

5 
  13806010018  

  6380192  

6 
  18959277018  

  6380822  

7 
  18965198518  

  6387196  

8 
  6361380  

  18965159810  

 

 

  

 

     

 
   3501301 

   18750916001 

 
   18750916251 

 
  13806094093 
  15980765799 
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 8614139 
 6361376 

 6095403 
6389300 
6388999 

 15359893098 
 15959440869 

 
 119 

 5302222 
 6216119 

 
 6665169 
 2035555 
 2699967 

 

 12369 
 2272816 
 5182631 

 6150118 
 5182616 

 2233086 

 

 6094143 
 6070480 

 6248086 
 6272226 

 3959777 

 
 2667600 

 3693333 

 
 5854433 
 6068449 

 

 12333 
 120 

 2110170 
 6079847 

 110 
 6253457 

 6380973 
 



 

90 

10.3  

     

 



 

91 
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10.4  

 
10.4.1  

 

 



 

93 

 
 

10.4.2   

 

 

 

 

 

 

N 

 



 

94 

 
10.4.3  1km  

 

800m 

 
200m 

 

550m 

1100

 

 



 

95 

10.5  
 

10.5.1  



 

96 

 

10.5.2  



 

97 

10.6  

 
10.6.1   



 

98 

10.7  

 

10.7  



 

99 

10.8  

      
 30    13799266178 

 4    13799266178 
 4    13799266178 

 2    13799266178 
 2    13799266178 

 4    13799266178 
 2    13799266178 
 2    13799266178 

 4    13799266178 
 2    13799266178 
 4    13799266178 

 1    13788832667 
 2    13788832667 

 6    13788832667 
 6    13788832667 

 2    13788832667 

 

1    15659812910 

 



 

100 

10.9  

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

11  

12  



 

101 

10.10  

 

      

1   13806063449   

2   13799266178   

3   15659812910   

4   13559474769   

5   
13376983542 

  

6   
13950163308 

   
10.11   



 

102 

10.11.1  

 
10.11.1.1  



 

103 

 
10.11.1.2  

 

 

 

 

 
 



 

104 

10.11.2  

 
 



 

105 

 



 

106 

 
 

 

 



 

107 

 
 

 

 



 

108 

 



 

109 

 
 



 

110 

10.11.3  

 
10.11.6  



 

111 

10.11.4  

 



 

112 

 

 



 

113 

10.12  

10.12.1  

10-12.1  

 

 

 

 

 
 

13328789399  
24 0592-6382873  

 

 

 

 
 

12369

 
 

 
13328789399 

 



 

114 

10-12.2  

 

 
 

 

 
 

13599932613  
24 0592-6382873  

 

 
 

 

7
 

 

 
 

 
 

 

1  

 
 

 
 

 
2  

 
3. 13599932613  
4.

 



 

115 

10.12.2  

10-12.2  

 

 

 

 

 
 

13850668279  
24 0592-6382873  

 

 
 

 
 

 

 

1.  

 
 

 
 

 
2  

 
3. 13850668279  



 

116 

10.12.3  

10-12.3  

 

 
 

 

 
→  

13799266178  
24 0592-6382873   

 

 
 

 

 

 

 
1. 2
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10.12.4  

10-12.4-1  

 

 
 

 50 100mg  

 

 

 

→ →  
13559474769 

24 0592-6382873  

 

1  

 

 
 

2.  

 
3.  

 
20%

pH  

 

5%  
 15  

 
1:5000  

 

1  
 

 
 

 

 
2  

 
3  

“ ”  
4. 13559474769 
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10-12.4-2  

 

 
 

,
 

 
 

15659812910 
24 0592-6382873  

 

 

 
 

1.
 

2. :
 

 

 
 

 
 

 

1  

 

 
2  

 
3  

30 85

 
4. 15659812910  
5.  
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10.12.5  

10-12.5  

 

 
 

HW17 ,

 

 
 

13779946335  
24 0592-6382873  

 

1
 

2
 

3

 
4

 
5

 

 

 
 

 
 

 

1  

 
 

 
 

 
2  

 
3. 13779946335 



 

120 

10.13  

10.13.1  

10.13.2  

1  



 

121 

 

16-20 /min  

2  

3  



 

122 

4  



 

123 

5  



 

124 

6  

 

 

 

 

7  

 

 

 

 

 

8  

 

 



 

125 

 

9  

 

 

 


