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1  

1.1  

1.1.1  

1 2014 4 2015 1  

2 2021 12 24 2022 6 5

 

3 2016 1 2018 10 26  

4 2003 9 1 2018 12 29

 

5 2005 4 1 2020 4

29  

6 2016 7 2 2016 9 1  

7 2017 6 27 2018 1

1  

8 2019 1 1  

9 2009 1 1 2018 10 26

 

10 2012 7 1  

11 2007 11 1  

1.1.2  

1 682 2017 10 1  

2

[2015]162 2015 12 10  

3 2021  16

2020 11 30  

4  4 2019 1  

5  24 2022 2 8

 

6  736 2021 3 1
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7  32 2024 7 1  

8 2019  11

2019 12  

9 [2011]35 2011 10

17  

10 748 2021 12 1  

11 [2024]80

2024 11 6  

12 [2001]199 2001

12 17  

13     23

2021 11 30  

14 [2012]77

2012 7 3  

15 [2012]98

2012 8 7  

16

[2021]45 2021 5 30  

17 2024 7

2023 12 27  

18 2022 52

2022 10 26  

19 2024

23 2024 9 8  

20 2022 [2022]397 2022 3

12  

21 [2002]091 2002 12  

22 2020 20

 

23 2020 9 25  
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24 2020 9 25  

25 2019 12 11  

26 2019 3 1  

27 2020 7 29  

28 [2002]71  

29 [2007]57  

30 2022

[2022]93 2022 9 22  

31 [2019]7  

32

2023 1 30  

33

[2023]9 2023 11 18  

34

[2024]37 2024 11 19  

35 2024

11 20  

36

[2017]84  

37

[2018]22  

38

2019 9 18  

39

[2022]2 2022 1 6  

40 [2018]21

2018 9 3  

41

2023 7 27  

42
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[2023]52 2023 6 13  

43

[2024]4 2024 4 7  

44 2024

[2024]2 2024 3 15  

45 2023

2023 6 2  

46

[2022]2 2022 4 1  

47

[2023]21 2023 9 21  

48

[2023]3 2023 3 21  

49

[2020]9 2020 12 30  

50

[2021]21 2021 7 30  

51

2025 2 8  

52 [2024]5

2024 8 1  

1.1.3  

1  HJ2.1-2016  

2  HJ2.2-2018  

3  HJ2.3-2018  

4  HJ2.4-2021  

5  HJ610-2016  

6  HJ964-2018  

7 HJ169-2018  
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8  HJ819-2017  

9  HJ 947-2018  

10  HJ942-2018  

11  HJ853-2017  

12   HJ2025-2012  

13 HJ1259-2022  

14 2025  

15  2017 43

 

1.1.4  

1 2022-2035

[2023]89  

2

 

3  

1.2  

1.2.1  

 

1  

 

2  

 

3  

 

1.2.2  

1



23 

 

2

 

3

 

1.3  

 

1.3-1  

   
 

  
1   √  
2    √ 
3   √  
4    √ 
5   √  
6   √  
7   √  
8    √ 
9    √ 

1

 

2 TRVOC NMHC

 

3

 

4

 

5



24 

 

6  

7

 

8

HJ169-2018

 

9

 

1.4  

 

1.4.1  

SO2 NO2 PM10 PM2.5 CO O3  

TRVOC NMHC

1,3  

1.4.2  

pH COD BOD5 SS

 

1.4.3  

K+ Na+ Ca2+ Mg2+ CO3
2- HCO3

- Cl- SO4
2- 

pH N N N

 

pH CODMn N
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1.4.4  

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]

 

pH C10-C40

 

1.4.5  

A LeqdB(A)  

1.4.6  

 

1.5  

1.5.1  

 HJ2.2-2018 5.3

Pi i 10%

D10%  

170m3 200m3

2

 

SBS RTO

DA001 DA003

DA002 DA005 DA006

DA007 DA008

VOCs  
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SBS

RTO DA001 DA003

 

1 Pi  

 

 

Pi— i %  

Ci— i 1h μg/m3  

C0i— i μg/m3  

2  

 

1.5-1  

  
 Pmax≥10% 
 1%≤Pmax<10% 
 Pmax<1% 

3  

 

1.5-2  

  / μg/m3   
 

PM10  
1h  450 

GB3095-2012
PM10 1h

150μg/m3 3  
NOx 

NO2  
1h  200 

SO2 1h  500 
 1h  10  HJ2.2-

2018 D TRVOC 1
TVOC 8h 600μg/m3 2  

TRVOC 1h  1200 

NMHC  
1h  2000  

4  
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1.5-3  

  
 

 
 

/m 
 

/m 
 

/m 
 

/(m/s) 
 

/℃ 
 

/h 
 
 

 
kg/h 

DA 
001 

RTO  
117°43′12.68″E 
38°56′58.34″N 

0 40 1.5 13.0 130 8400  

 0.162 
 0.180 
 0.180 

TRVOC 0.180 
NMHC 0.180 

 0.0002 

DA 
003 

 
 

117°43′12.94″E 
38°56′59.35″N 

0 20 1.0 12.4  8400   0.049 
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5  

 

1.5-4  

  

/  
/   

 204.57 * 
/℃ 41.2** 
/℃ -19.4** 

  
  

 
 �   □  

/m 90 

 
 �   □  

/km 1.1 
/° -30 

* 2022 **
https://data.cma.cn/data/weatherBk.html  

6  

 HJ2.2-2018 A

AERSCREEN

 

1.5-5  

  
 

ug/m3  
 

m  
 

ug/m3  
 

/% 

DA001 

 0.39 172 450 0.09 
 0.44 172 500 0.09 
 0.44 172 200 0.22 

TRVOC 0.44 172 1200 0.04 
NMHC 0.44 172 2000 0.02 

 0.0005 172 10 0.00 
DA003  3.34 137 450 0.74 

Pmax 0.74% 1%

 HJ2.2-2018

 

1.5.2  

 HJ2.3-2018
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B  

1.5-6  

 
 

 Q/ m3/d W/  
  Q≥20000 W≥600000 
   
A  Q<200 W<6000 
B  -- 

1.5.3  

GB3096-2008 3

 HJ2.4-2021  

1.5.4  

 HJ 610-2016 A

 

1.5-7  

 
 

  
 

  
L  
85

 

  
Ⅰ  Ⅲ  

U  

154
 

 
 I

Ⅲ  
Ⅲ  

L   85   U

  154   

Ι  

 

1.5-8  
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a

 

 

 

1.5-9  

 
 

Ⅰ  Ⅱ  Ⅲ  

    
    
    

Ι

 

1.5.5  

 HJ964-2018 A

 

1.5-10  

 
 

Ⅰ  Ⅱ  Ⅲ  Ⅳ  

  

 
 

  

Ⅰ  
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1.5-11  

 
  

        
         
 √  √      

         
“√”  

≥50hm2 5~50hm2 ≤5hm2

 

1.5-12  

  

 
 

  
  

6.24hm2

 

 

1.5-13  

 
 

 

I  II  III  

         

          
         - 
        - - 

“-”  

I

 

1.5.6  

Q>100 M

15 M2 P4

E1 E2

E3  
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Ⅳ+ Ⅳ

Ⅲ

12  

1.6  

1.6.1  

 HJ2.2-2018

5km  

1.6.2  

 HJ2.3-2018

B

 

1.6.3  

 HJ2.4-2021

200m

1m  

1.6.4  

 HJ610-2016

 

L=α×K×I×T/ne 

L— m  

α— α≥1 2  

K— m/d 0.155m/d  

Ⅰ— 0.42‰  

T— 10950d 30  

ne— 0.07  

L 20.4m

100m
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1.6.5  

 HJ964-2018

0.2km  

1.6.6  

1  

HJ 169-2018 5km

 

2  

HJ 169-2018

 HJ2.3-2018

- -

 

3  

HJ 169-2018

 HJ610-2016

100m  

1.7  

1.7.1  

 

1.7.2  

1  

2  
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1.8  

1.8.1  

1.8.1.1  

 

1.8-1  

 
  

 
 
 

 
 

 
 

 
m   

 
 

117°42′ 
17.28″E 

38°57′ 
27.20″N 

    1550 

 
 

117°44′ 
9.89″E 

38°55′ 
50.28″N 

    1900 

1.8.1.2  

 

1.8.1.3  

200m

 

1.8.1.4  

 

1.8.1.5  

200m

 

1.8.2  
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1.9  

1  

GB3095-2012

 

2  

< 2022 >

[2022]93 GB3096-2008

3  

1.10  

1.10.1  

1.10.1.1  

GB3095-2012

 HJ2.2-

2018 D

 

1.10-1  

      

1 
 

SO2  

 60 μg/m3 

 
GB3095-2012  

 

24  150 μg/m3 
1  500 μg/m3 

2 
 

NO2  

 40 μg/m3 
24  80 μg/m3 
1  200 μg/m3 

3 
 

PM10  
 70 μg/m3 

24  150 μg/m3 

4 
 

PM2.5  
 35 μg/m3 

24  75 μg/m3 

5 
 

CO  
24  4 mg/m3 
1  10 mg/m3 

6 
 

O3  
8  160 μg/m3 

1  200 μg/m3 
7  1  10 μg/m3  

HJ2.2-2018
D 

8 
TVOC  

8  600 μg/m3 

9 
 

NMHC  
1  2000 μg/m3 
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1.10.1.2  

GB3096-2008 3

3  

< 2022 >

[2022]93

12m 20m 4a

3  

1.10-2  

 /dB(A) /dB(A)   
1 65 55 GB3096-2008 3   
2 70 55 GB3096-2008 4a   

1.10.1.3  

GB/T14848-2017

GB3838-2002  

1.10-3  

  I  Ⅱ  Ⅲ  Ⅳ  Ⅴ   

1 pH 6.5~8.5 
5.5~6.5 

<5.5 >9 

GB/T14848-2017 

8.5~9 
2 N mg/L  ≤0.02 ≤0.1 ≤0.5 ≤1.5 >1.5 
3 N mg/L  ≤2 ≤5 ≤20 ≤30 >30 
4 N mg/L  ≤0.01 ≤0.1 ≤1 ≤4.8 >4.8 
5 mg/L  ≤0.001 ≤0.001 ≤0.002 ≤0.01 >0.01 
6 mg/L  ≤0.001 ≤0.01 ≤0.05 ≤0.1 >0.1 
7 CaCO3 mg/L  ≤150 ≤300 ≤450 ≤650 >650 
8 mg/L  ≤1 ≤1 ≤1 ≤2 >2 
9 mg/L  ≤300 ≤500 ≤1000 ≤2000 >2000 

10 
CODMn  

O2 mg/L  
≤1 ≤2 ≤3 ≤10 >10 

11 mg/L  ≤50 ≤150 ≤250 ≤350 >350 
12 mg/L  ≤50 ≤150 ≤250 ≤350 >350 
13 mg/L  ≤100 ≤150 ≤200 ≤400 >400 
14 mg/L  ≤0.005 ≤0.01 ≤0.02 ≤0.1 >0.1 

15 mg/L  ≤0.0001 
≤0.000

1 
≤0.001 ≤0.002 >0.002 

16 mg/L  ≤0.0001 ≤0.001 ≤0.005 ≤0.01 >0.01 
17 mg/L  ≤0.005 ≤0.005 ≤0.01 ≤0.1 >0.1 
18 mg/L  ≤0.001 ≤0.001 ≤0.01 ≤0.05 >0.05 
19 mg/L  ≤0.005 ≤0.01 ≤0.05 ≤0.1 >0.1 
20 mg/L  ≤0.05 ≤0.05 ≤0.1 ≤1.5 >1.5 
21 mg/L  ≤0.1 ≤0.2 ≤0.3 ≤2 >2 
22 mg/L  ≤0.0005 ≤0.002 ≤0.02 ≤0.04 >0.04 



37 

  I  Ⅱ  Ⅲ  Ⅳ  Ⅴ   
23 mg/L  ≤0.0005 ≤0.14 ≤0.7 ≤1.4 >1.4 
24 mg/L  ≤0.0005 ≤0.006 ≤0.06 ≤0.3 >0.3 

25 
MPN/100mL

CFU/100mL  
≤3.0 ≤3.0 ≤3.0 ≤100 >100 

26 CFU/mL  ≤100 ≤100 ≤100 ≤1000 >1000 
27 P mg/L  ≤0.02 ≤0.1 ≤0.2 ≤0.3 ≤0.4 

GB3838-2002 
28 mg/L  ≤0.05 ≤0.05 ≤0.05 ≤0.5 ≤1.0 

Ⅰ Ⅱ
Ⅲ GB5749-2006

GB/T14848-2017 Ⅳ

Ⅴ  

1.10.1.4  

 GB 

36600-2018  

1.10-4 mg/kg  

  
  

    
1  3 5.7 30 78 
2  2000 18000 8000 36000 
3  150 900 600 2000 
4  8 38 33 82 
5  20 60 120 140 
6  400 800 800 2500 
7  20 65 47 172 
8  1 4 10 40 
9  1200 1200 1200 1200 

10  7.2 28 72 280 
11  163 570 500 570 
12  222 640 640 640 
13  25 70 255 700 
14 1,1-  3 9 20 100 
15 1,2-  0.52 5 6 21 
16  12 37 21 120 
17  0.12 0.43 1.2 4.3 
18 1,1-  12 66 40 200 
19  94 616 300 2000 
20 -1,2-  66 596 200 2000 
21 -1,2-  10 54 31 163 
22  0.3 0.9 5 10 
23 1,1,1-  701 840 840 840 
24  0.9 2.8 9 36 
25  0.7 2.8 7 20 
26 1,2-  1 5 5 47 
27 1,1,2-  0.6 2.8 5 15 
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28  11 53 34 183 
29  68 270 200 1000 
30 1,1,1,2-  2.6 10 26 100 
31  1290 1290 1290 1290 
32 1,1,2,2-  1.6 6.8 14 50 
33 1,2,3-  0.05 0.5 0.5 5 
34 1,2-  560 560 560 560 
35 1,4-  5.6 20 56 200 
36  92 260 211 663 
37 2-  250 2256 500 4500 
38  34 76 190 760 
39 [a]  5.5 15 55 151 
40  490 1293 4900 12900 
41 [b]  5.5 15 55 151 
42 [k]  55 151 550 1500 
43 [a]  0.55 1.5 5.5 15 
44 [1,2,3-cd]  5.5 15 55 151 
45 [a,h]  0.55 1.5 5.5 15 
46 C10-C40  826 4500 5000 9000 

47 
 

 
1×10-5 4×10-5 1×10-4 4×10-4 

1.10.2  

1.10.2.1  

1  

RTO DA001

GB31571-2015 5 TRVOC

NMHC DB12/524-2020 1

1,3

GB31571-2015 6

DB12/059-2018 1 RTO

GB31571-2015 RTO

 

DA002

GB18484-2020 3

TRVOC NMHC DB12/524-
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2020 1  

DA003

GB31571-2015

GB16297-1996 2  

DA005 TRVOC NMHC

DB12/524-2020 1

DB12/059-2018 1  

DA006-DA008 TRVOC NMHC

DB12/524-2020 1

 

1.10-5  

 
 

   
 

mg/m3  
 

kg/h  
 

1 
RTO  

DA001  

 

40m 

20 / 
GB31571-2015  50 / 

 100 / 
TRVOC 20 80 a 21.3 

DB12/524-2020 
NMHC 

20 80 a 21.3 
≥97% 

 100 / 

GB31571-2015 
 100 / 

 100 / 
1,3  1 / 

 
50 / 
/ 8.5 

DB12/059-2018 
 1000  

2 
DA002  

 

25m 

30 20 b / 

GB18484-2020 

 100 80 b / 
 300 250 b / 
 100 80 b / 

 4.0 2.0 b / 
 60 50 b / 

 0.5ngTEQ/m3 / 
TRVOC 20 8.3 

DB12/524-2020 
NMHC 20 8.3 

3 
DA003  

 20m 18 0.425c GB16297-1996 

4 
DA005  

TRVOC 

15m 

60 1.8 
DB12/524-2020 

NMHC 50 1.5 
 / 0.06 

DB12/059-2018 
 1000  

5 
TRVOC 

15m 
60 1.8 

DB12/524-2020 
NMHC 50 1.5 
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mg/m3  
 

kg/h  
 

DA006-
DA008  

 
 

40 1.0 

a RTO RTO
TRVOC NMHC  

b GB18484-2020 24  
c 200m 25.8m 5m

50%  

2  

VOCs  

NMHC GB31571-2015 7

DB12/059-2018 2  

1.10-6  

     
1 NMHC 4.0mg/m3  GB31572-2015 
2  1.0mg/m3  

DB12/059-2018 
3  20   

1.10.2.2  

GB31571-2015

 

GB31571-2015 pH

COD BOD5 SS

DB12/356-2018

GB31571-2015 1

BHT 2,6 -4-

2 SBS
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JD-S-25053-4-2-1

GB31571-2015 3

3

SBS LiCl

 

1.10-7  

     
1 pH  4~11 

* 

2 COD mg/L 1000 
3 BOD5 mg/L 350 
4 SS mg/L 200 
5  mg/L 30 
6  mg/L 8.0 
7  mg/L 150 DB12/356-2018 

 8  mg/L 70 
9  mg/L 0.5 

GB31571-2015 10  mg/L 20 
11  mg/L 0.2 

*  

1.10.2.3  

GB12523-2011

 

1.10-8  

 /dB(A) /dB(A)  
1 70 55 GB12523-2011 

GB12348-2008 3

GB12348-2008 4  

1.10-9  

 /dB(A) /dB(A)   
1 65 55 GB12348-2008 3   
2 70 55 GB12348-2008 4   

1.10.2.4  

GB18597-2023

  HJ2025-2012
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GB18599-2020  

 1
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2  

2009 5 18

LG

1085

62422.2m2 SBS  

2009 LG 6 /

SBS SBS 6 t/a

7.2 t/a

6 t/a 6 t/a SBS

6 t/a

7.2 t/a SBS 7.2 t/a

7.2 t/a 8400h 350 15

SBS 7 t/a

SBS

6 t/a SBS

7.2 t/a SBS 7 t/a

 

2.1  

LG 6

/ SBS

RTO

 

2.1-1  

 
 

 
  

    

1 LG
6 / SBS  

[2009]007   [2011]007   
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2 
 

 
20201201000400000045 

/ 

3 
 

 
20201201000400000055 

/ 

4 
RTO

 
 

20231201000200000001 
/ 

2.2  

2.2.1  

1 SBS 7.2 t/a 7

t/a SBS SBS 2 LG-411S LG-

501S SBS  

2.2-1 SBS  

   
 

t/a  
 

t/a  
 

1 SBS LG411S 3.6 /  
Q/12TG 4253-2023  2 SBS LG501S 3.6 / 

 7.2 6.87~7.06 / 

2.2-2 SBS  

   
 

LG411S LG501S 
1 * % 30.0~32.0 30.0~32.0 
2 5%  cSt 26.0~29.6 12.0~14.0 
3  % max.0.6 max.0.6 
4  - max.6 max.6 
5  g/cm2 0.93~0.95 0.93~0.95 
6  kgf/cm2 Min.180 Min.240 
7  % Min.640 Min.750 
8 300%  kgf/cm2 35~45 26~34 
9  A 82~92 71~81 

* SBS  

2.2.2  

 

2.2-3  

  

 
1 SBS 7.2 t/a

 

 
1  
1  
1  
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1 SBS  

 
 

 
1.5km DN80 DN100

 
 

 
 
 
 

 
 

 
1 3070m3/h 

 
 

 
 

 
2 532kW 374kW

R-507 30% 5℃ 

 
1 35kV

1 UPS  

 
RTO

 

 

2 1 1 19.6Nm3/min
 

2
 

 
1

 

 
 
 
 

 

RTO 40m DA001  
25m DA002  

20m DA003  
15m DA005  

15m DA006 DA007
DA008  

 
 

  

 
 

2
1 1

 

 
 

1 DA004
65m  

1 5000m3=2500m3×2 1 327m3 1
1100m3  

 

2.2.3  

105 65 8
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40 8 8400h 350

 

2.2-4  

  h/a  
1 SBS  8400 
2  4200 
3  8400 

2.3  

2.3.1  

1085 117°43′39.07″

38°57′1.84″

110m  

2.3.2  

62422.2m2

SBS

 

2.3.3  

 

2.3-1  

    m2  m   
1   4 6124 25.8 

 

2   1 3437 7.3 
3   1 45 6.8 
4   1 232 8.8 
5   1 193.44 8.8 
6   3 2400 16.9 
7   2 1680 6.3 
8   1 314.16 5.5 
9   1 26.14 5.7 

10   5000m3 4.8m 

 
11   327m3 5.5m 
12   1100m3 4.8m 
13   160m3 4m 
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2.4  

2.4.1  

SBS

LG SBS

FINA  

2.4.2  

1  

 

 

2  

 

3 SBS 

 

 

2.4.3  

SBS
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SBS

BHT

pH SBS

 

 



49 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4-1 SBS  
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1  

 

15%

90℃

 

1#

15% 25%

6~7 2#

 

8

G1-1 G1-2 G1-3 RTO

40m DA001

W1-1  

 

2

10℃

2  

G1-4 G1-5 RTO

40m DA001

S1  
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43℃ 0.37MPa

30℃ 0.29MPa

RTO 43℃ 0.37MPa

0.29MPa

 

G1-6 G1-7

RTO W1-2

S2-1 S2-2 10

S3

90% 1%

25m DA002  

2  

 

SBS

4  
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SBS

0.12MPa

 

S4

G1-8 RTO

 

 

BHT

 

 

3  

1#

2# 1#

1#

2# 2# SBS

pH 6~9

SBS pH
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1#

1#

1# 2#

5~7%

1#

SBS

 

1#

W2  

4  

 

SBS

SBS

1#

SBS SBS

SBS

SBS

RTO SBS

SBS  

SBS S5 W1-3

SBS G1-4 RTO

 

 

SBS SBS

SBS SBS
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G2

20m DA003  

2.5  

 

2.5-1  

   /   
1  V=200m3  1 

 

2  V=187m3  1 
3  V=673m3  1 
4  V=673m3  1 
5 * V=92.3m3  1 
6  V=61m3  1 
7  V=270m3  2 
8  V=5.3m3 1 

 
9  / 1 
10  / 2 
11  V=9.94m3 1 
12  V=10m3 1 
13  V=5.3m3 2 

 14  V=16.8m3 1 
15  / 2 
16  / 1 

 

17  / 1 
18  / 1 
19  V=3m3 1 
20  V=5.2m3 1 
21  V=51.5m3 1 
22  V=2.1m3 1 

 

23  V=2.5m3 1 
24  V=0.8m3 1 
25  V=0.9m3 1 
26 1#  V=2.1m3 1 
27 2#  V=2.1m3 1 
28 1#  V=2.4m3 1 
29 2#  V=2.4m3 1 
30  V=18.2m3 1 
31 1 V=18.2m3 1 
32 2 V=3.4m3 1 
33  V=60m3 2 
34  V=70.7m3 1 
35  / 1 
36  / 2 
37  / 1 
38  V=464.5m3 3 
39  V=87.5m3 1 

 
40  V=59m3 1 
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   /   
41 1#  V=1.1m3 1 
42 2#  V=1.26m3 1 
43 2#  V=1.26m3 1 
44  V=196.5m3 1 
45  / 1 
46  V=10m3 1 
47  P=250kW 1 

 

48  P=560kW 1 
49  / 2 
50  Q=4900Nm3/h 1 
51  Q=11t/h 1 
52  / 1 
53  / 1 
*  

2.6  

 

2.6-1  

    * t/a   
1   ≥99% 48160 

 
2   ≥99.8% 21560 
3   ≥99.9% 462 

 
4  ≥60% 122 

5   
20%
80% 

374  

6   ≥99.9% 31 
 

7   ≥95% 29 
8   ≥99.9% 9  

9 1076  
β-(3,5- -4-

)
≥99.9% 

245 
 

10 W705T  / 262 
11   ≥99% 24 
12  >99% 322 

 
13  66% 58 
14 TAMOL  / 27 
15   6 
16 TBC  ≥95% 3.5 

 
17 EC3080A  / 15 
18 50%   50% 12 

pH 
19 5%   5% 6 
* 7 t/a  

2.7  

2.7.1  

1  
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2  

 

3  

1

3070m3/h  

4  

2 Φ12500×12000 2420m3

2 324m3/h 100m 1 594m3/h

100m 2 1 1 10m3/h 100m  

2.7.2  

2

2

1#

2# 3#  

 



57 

 

2.7-1 m3/d  

2.7.3  

 

2 532kW 374kW

R-507 30% 5℃

 

2.7.4  

1

35kV 1 UPS  
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2.7.5  

RTO

RTO

 

2.7.6  

2 1 1 19.6Nm3/min  

2

 

2.8  

2.8.1  

2023 2024 2023

2024 SBS 7.06 t 6.87 t
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2.8-1  

 
 

    
mg/m³  kg/h  

 
 
      

DA001 RTO  

2023.12.28 JD-Q-23240-15-1 

 2.7 / 20 / / 
GB31571-2015 

 
 <3 / 50 / /  
 <3 / 100 / /  

TRVOC 2.72 / 20 0.135 21.3 
DB12/524-2020 

 
NMHC 1.31 / 20 0.0648 21.3  

 <0.004 / 50 9.98×10-5 8.5 
GB31571-2015 
DB12/059-2018 

 

 <0.004 / 100 / / 

GB31571-2015 

 
 0.795 / 100 / /  
 * / 100 / / / 

1,3  * / 1 / / / 

2024.3.14 JD-Q-24040-12-1 

 1.1 / 20 / / 
GB31571-2015 

 
 <3 / 50 / /  
 <3 / 100 / /  

NMHC 1.05 / 20 0.0596 21.3 DB12/524-2020  

2024.12.24 JD-Q-24202-35-8  
309 

 
/ 

1000 
 

/ / DB12/059-2018  

DA002 
 
 

2023.12.28 JD-Q-23240-15-1 

 2.9 3.2 30 / / 

GB18484-2020 

 
 <3 / 100 / /  
 107 119 300 / /  
 <3 / 100 / /  

 <0.08 / 4.0 / /  
 0.92 1.01 60 / /  

TRVOC 2.06 2.29 20 3.69×10-3 8.3 
DB12/524-2020 

 
NMHC 0.93 1.03 20 1.67×10-3 8.3  

2023.11.21 TQT07-4252-2023  / 
3.3×10-3 

ngTEQ/m3 
0.5 

ngTEQ/m3 
/ / GB18484-2020  

2024.3.14 JD-Q-24040-12-1  1.6 1.2 30 / / GB18484-2020  
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mg/m³  kg/h  

 
 
      

 <3 / 100 / /  
 110 83 300 / /  
 <3 / 100 / /  

 <0.08 / 4.0 / /  
 0.92 1.01 60 / /  

NMHC 1.70 1.28 20 2.87×10-3 8.3 DB12/524-2020  

/  
 

1.9-9.0 1.5-5.6 
30 / / 

GB18484-2020 
 

2.6 / 

 
78-207 85-188 

300 / /  
119 / 

DA003 
 

 
2024.06.12 JD-Q-24040-32-3  1.4 / 18 0.0374 0.425 GB16297-1996  

DA005 
 

 

2023.12.28 JD-Q-23240-15-4 

TRVOC 0.684 / 60 7.86×10-3 1.8 
DB12/524-2020 

 
NMHC 1.05 / 50 0.0119 1.5  

 0.010 / / 1.13×10-4 0.06 
DB12/059-2018 

 

 
354 

 
/ 

1000 
 

/ /  

2024.2.22 JD-Q-24040-7-2 
NMHC 1.09 / 50 0.0108 1.5 DB12/524-2020  

 0.021 / / 2.09×10-4 0.06 DB12/059-2018  

DA006 
 

2 
2023.12.28 JD-Q-23240-15-4 

TRVOC 1.02 / 60 4.11×10-3 1.8 

DB12/524-2020 

 
NMHC 1.78 / 50 7.17×10-3 1.5  

 
 

0.042 / 40 1.69×10-4 1.0  

2024.2.22 JD-Q-24040-7-2 NMHC 2.65 / 50 7.37×10-3 1.5 DB12/524-2020  

DA007 
 

1 
2023.12.28 JD-Q-23240-15-4 

TRVOC 3.20 / 60 0.0134 1.8 

DB12/524-2020 

 
NMHC 7.70 / 50 0.0324 1.5  

 
 

0.030 / 40 1.26×10-4 1.0  

2024.2.22 JD-Q-24040-7-2 NMHC 1.95 / 50 6.31×10-3 1.5 DB12/524-2020  
DA008  2023.12.28 JD-Q-23240-15-4 TRVOC 0.936 / 60 4.88×10-3 1.8 DB12/524-2020  
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mg/m³  kg/h  

 
 
      

3 NMHC 0.72 / 50 3.75×10-3 1.5  
 
 

0.005 / 40 2.60×10-5 1.0  

2024.2.22 JD-Q-24040-7-2 NMHC 1.60 / 50 8.60×10-3 1.5 DB12/524-2020  
 

DA001&DA002  
/ / 

TRVOC / / / 0.139 15.6 
DB12/524-2020 

 
NMHC / / / 0.068 15.6  

 
DA006&DA007&D

A008  
/ / 

TRVOC / / / 0.022 1.8 

DB12/524-2020 

 
NMHC / / / 0.048 1.5  

 
 

/ / / 3.21×10-4 1.0  

* 1,3  
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RTO

1,3

 

2.8-2  

 
 

 
 

 
 

mg/m³  
 

 
   

 

2023.12.28 
JD-Q-23240 

-15-6 

NMHC 0.11-0.31 4.0 GB31572-2015  
 <0.0006 1.0 

DB12/059-2018 
 

 
<10 

 
20 

 
 

2024.3.14 
JD-Q-24040 

-12-3 

NMHC 0.27-0.35 4.0 GB31572-2015  
 <0.0006 1.0 

DB12/059-2018 
 

 
<10 

 
20 

 
 

NMHC

GB31571-2015

DB12/059-2018  

2.8.2  

JD-S-23202-14 JD-S-23202-21 JD-S-23240-13

JD-S-23240-15 JD-S-24040-6 JD-S-24040-7 JD-S-25053-1 JD-S-25053-2

 

2.8-3  

        

 
DW001

2023.8 

pH  7.8 4~11 

 

COD mg/L 60 1000 
BOD5 mg/L 14.0 350 

SS mg/L 4 200 
 mg/L 1.34 30 
 mg/L 1.62 8.0 

 mg/L 13.5 150 DB12/356-
2018  mg/L 1.62 70 

 mg/L <0.01 0.5 GB31571-
2015  mg/L 0.37 20 

2023.12 

pH  7.6 4~11 

 

 
COD mg/L 88 1000  
BOD5 mg/L 4.6 350  

SS mg/L 4 200 
 mg/L 1.94 30 
 mg/L 0.36 8.0 
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 mg/L 11.7 150 DB12/356-

2018  mg/L 2.07 70 
 mg/L 0.045 0.5 GB31571-

2015  mg/L 0.08 20 

2024.2 

pH  7.1 4~11 

 
COD mg/L 122 1000 
SS mg/L 5 200 

 mg/L 1.36 30 
 mg/L 0.75 8.0 

 mg/L 2.75 70 
DB12/356-

2018 
 mg/L <0.01 0.5 GB31571-

2015  mg/L 0.14 20 

2025.1 

pH  6.9 4~11 

 
COD mg/L 98 1000 
SS mg/L 8 200 

 mg/L 0.792 30 
 mg/L 2.78 8.0 

 mg/L 2.34 70 
DB12/356-

2018 
 mg/L 0.036 0.5 GB31571-

2015  mg/L 1.22 20 

pH COD BOD5 SS

DB12/356-2018

GB31571-2015  

2.8.3  

JD-Z-23014-7

JD-Z-23014-34 JD-Z-23202-15 JD-Z-24040-14

 

2.8-4  

 
 

  
/dB(A) /dB(A)  

     
1 1  

2023.3.22 

58 53 65 55  
2 1  62 53 70 55  
3 1  57 54 65 55  
4 1  60 53 65 55  
5 1  

2023.6.12 

58 52 65 55  
6 1  62 52 70 55  
7 1  57 53 65 55  
8 1  59 53 65 55  
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/dB(A) /dB(A)  

     
9 1  

2023.9.21 

59 51 65 55  
10 1  62 52 70 55  
11 1  56 53 65 55  
12 1  57 53 65 55  
13 1  

2024.3.8 

60 51 65 55  
14 1  60 49 70 55  
15 1  58 53 65 55  
16 1  54 51 65 55  

GB12348-2008 4

GB12348-2008 3

 

2.8.4  

 

2.9  

2.9.1  

 

2.9.2  

< >

[2007]57 [2002]71

 

2.9.2.1  
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RTO DA001  

  
DA002  

  
DA003  
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DA005  

  
DA006-DA008  

2.9-1  

2.9.2.2  
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DW001  

2.9-2  

2.9.2.3  

 

  
1 2 
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2.9-3  

2.9.3  

2019

26  49 265  2652

2023 11 28

91120116687725912X001P

2023  

2.9.4  

[2015]4 2022 4 15

120308-2022-012-H  

2.9.4.1  

 

2.9-1  
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1   
2   

2.9.4.2  

1  

DCS

SIS

24h

ESD

24h  

 

GDS  

24 DCS

24  

2  
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1 5000m3=2500m3×2 1

327m3 1 1100m3

 

15

15
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1 2 

  
  

2.9-4  

2.9.4.3  

1

 

2
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3

 

4

1

1

 

2.9.4.4  

 

1

 

2

GB30077-2013

 

2.9.5  

 

2.9-2 t/a  

   * 

 
 33.43 1.64 

VOCs 74.79 2.57 
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   * 
 11.61 0.69 

 9.74 1.11 

 

COD 29.52 4.91 
 0.74 0.20 
 / 0.49 
 0.30 0.11 

* 2023  

 

2.10  

 

2.11  

SBS

6 t/a 7.2 t/a SBS

7 t/a SBS

6 t/a SBS

7.2 t/a SBS 7 t/a SBS

6 t/a 7.2 t/a
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3  

3.1  

3.1.1  

 

 

 

1085  

  250  

2407-120317-89-02-985807 

2025 5 2025 9  

3.1.2  

3.1.2.1  

1 1

 

1 1 170m3 200m3

170m3 200m3

170m3 200m3

 

2 1 1.2m3

 

3

 

SBS

 

3.1.2.2  

SBS 6 t/a SBS

 

1

4.5t/ 4.9t/
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4.5t/ 4.9t/

72 / 68 / 20 /d 21

/d 2 7.5t/h 180t/d 8.58t/h 205.8t/d

SBS 8000h/a 8400h/a 6 t/a 7.2

t/a  

2 BHT 2,6 -4-

SBS

SBS

pH

 

3 SBS 6 t/a 7.2 t/a

SBS 7 t/a SBS

7.2 t/a

7.2 t/a

8400h 350 15  

3.1.3  

SBS 7.2 t/a

8400h SBS LG501S

BHT

 

3.1-1 SBS  

 
 

 
 

 
 

t/a  
 

   
1 SBS LG411S 3 3.6 +0.6 

Q/12TG 4253-2023  2 SBS LG501S* 3 3.6 +0.6 
 6 7.2 +1.2 / 

* LG501S  

3.1-2 SBS  

   
 

LG411S LG501S 
1 * % 30.0~32.0 30.0~32.0 
2 5%  cSt 26.0~29.6 12.0~14.0 
3  % max.0.6 max.0.6 
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LG411S LG501S 
4  - max.6 max.6 
5  g/cm2 0.93~0.95 0.93~0.95 
6  kgf/cm2 Min.180 Min.240 
7  % Min.640 Min.750 
8 300%  kgf/cm2 35~45 26~34 
9  A 82~92 71~81 

* SBS  

3.1.4  
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3.1-3  

     

 

1 SBS 6
t/a

 

1 SBS
7.2 t/a

 

 
1 SBS
7.2 t/a 

 

1
 

1
 

1 170m3

 
1

 
1

 
1

  
1

 
1

 
1

 
 

1
 

1 SBS  
1 SBS

 
 

1 SBS
 

/ / 1 1.2m3  
1 1.2m3

 

  
 

 

  
 

 

 

1.5km
DN80 DN100

 

1.5km
DN80 DN100

 

 1.5km
DN80 DN100
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1

3070m3/h 

1

3070m3/h 
 

1

3070m3/h 

 

  

 

 

 
 

  

 

 
2

532kW
374kW R-507

30%
5℃ 

2
532kW

374kW R-
507 30%

5℃ 

 

2

532kW 374kW
R-507 30%

5℃ 

 
1 35kV 1

UPS  
1 35kV 1

UPS  

 
1 35kV 1

UPS  

 
RTO  RTO  

 
RTO  

2 1 1
19.6Nm3/min

2 1 1
19.6Nm3/min

 
2 1 1

19.6Nm3/min
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2
 

2

 

 
2

 

 
1

 

1

 
 

1

 

 
 
 
 

 

RTO
40m

DA001  

RTO
40m

DA001  
 

RTO
40m

DA001  
25m

DA002  
25m

DA002  
 

25m
DA002  

20m DA003
 

20m DA003
 

 20m DA003
 

15m
DA005  

15m
DA005  

 15m
DA005  

15m
DA006 DA007 DA008  

15m
DA006 DA007 DA008
 

 
15m

DA006 DA007 DA008
 

 
  

 
 

 
    

 
 

2

1

2
 

2
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1

 

1

1

 

1

1

 

 
 

1

65m  

1

65m  

 

1

65m  

1
5000m3=2500m3×2

1 327m3

1 1100m3  

1
5000m3=2500m3×2

1 327m3

1 1100m3  

1
5000m3=2500m3×2

1
327m3 1
1100m3  

   



81 

3.1.5  

SBS RTO  

3.1.5.1 RTO 

1 RTO  

SBS VOCs

RTO RTO RTO  

 

800℃  

800℃  

1s  

98%  

93%  

74000Nm3/h 60000Nm3/h  

RTO  

765ppm 0.765%  

RTO 2022

RTO 765ppm PCL

SBS

RTO DCS

5

RTO  

RTO  
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3.1-1  
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RTO DA001 SBS

RTO  

2  

SBS RTO

RTO RTO

RTO 8400h

SBS RTO DA001

SBS RTO  

3.1.5.2  

1  

70kg/h 11m3

>85%

<15%

DA002

 

2  

SBS

70kg/h

3500h/a 4200h/a

SBS  

3.1.5.3  

1  

SBS SBS

 

2  

SBS 8000h 8400h SBS

8400h
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SBS  

3.1.6  

8000h 8400h

350  

3.1-4  

  
h/a  

   
1 SBS  8000 8400 +400 
2  3500 4200 +700 
3  8000 8400 +400 

3.2  

3.2.1  

1085 117°43′39.07″

38°57′1.84″

110m  

3.2.2  
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3.2-1  

3.2.3  

 

3.2-1  

     
1   250 / 
2  m2 62422.2 / 

3  m2 
64  
4  

26.14  

3.2.4  
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3.2-2  

  /m /m2 /m2    

1  5.7 26.14 26.14   
 
 

2  
1394m2 

64m2 
 

 

3 
 

4m2   
 

3.3  

SBS SBS

2.4

 

3.4  

 

3.4-1  

   /    

1  
V=170m3

 
1  

 

2  V=1.2m3 1 
 

2 1 1
 

3  V=60m3 2  
 

 

3.4-2  

   /    

1 
 

V=200m3

 
1 

 

/ 

* 
V=170m3

 
1  

2  
V=187m3

 
1 / 

3  
V=673m3

 
1 / 

4  
V=673m3

 
1 / 

5  
V=61m3

 
1 / 

6  
V=270m3

 
2 / 

7  V=5.3m3 1  / 
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   /    
8  / 1 / 
9  / 2  

10  V=9.94m3 1  
11  V=10m3 1 / 
12  V=5.3m3 2 

 
/ 

13  V=16.8m3 1 / 
14  / 2 / 
15  / 1 

 

/ 
16  / 1 / 
17  / 1 / 
18  V=3m3 1 / 
19  V=5.2m3 1 / 
20  V=51.5m3 1 / 
21  V=2.1m3 1 

 

/ 
22  V=2.5m3 1  
23  V=0.8m3 1 / 
24  V=0.9m3 1 / 
25 1#  V=2.1m3 1 / 
26 2#  V=2.1m3 1 / 
27 1#  V=2.4m3 1 / 
28 2#  V=2.4m3 1 / 
29  V=18.2m3 1 / 
30 1 V=18.2m3 1 / 
31 2 V=3.4m3 1 / 
32  V=60m3 2  
33  V=70.7m3 1 / 
34  / 1 / 
35  / 2 / 
36  / 1 / 
37  V=464.5m3 3 / 
38  V=87.5m3 1 

 

/ 
39  V=59m3 1 / 
40 1#  V=1.1m3 1 / 
41 2#  V=1.26m3 1 / 
42 2#  V=1.26m3 1 / 
43  V=196.5m3 1 / 
44  / 1 / 
45  V=10m3 1 / 
46  V=1.2m3 1  
47  P=250kW 1 

 

/ 
48  P=560kW 1 / 
49  / 2 / 
50  Q=4900Nm3/h 1 / 
51  Q=11t/h 1 / 
52  / 1 / 
53  / 1 / 
* 170m3 200m3 170m3

200m3  
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3.5  

LG501S BHT

 

3.5-1  

  
t/a  

 
  * 

1  41280 49536 +8256 

 

 
2  18480 22176 +3696 
3  420 475 +55 

 
4 110 125 +15 
5 330 385 +55  
6 27 31.9 +4.9 

 
7 25 29.8 +4.8 
8 8 9.3 +1.3  
9 1076 210 252 +42 

 
10 W705T 225 270 +45 
11 BHT 24 0 -24  
12  /** 24.7 +24.7  
13  290 331 +41 

 

 
14  50 59.7 +9.7 
15 TAMOL 25 27.8 +2.8 
16  5 6.2 +1.2 
17 TBC 3 3.6 +0.6 

 
18 EC3080A 12 15.4 +3.4 
19 50%  11 12.3 +1.3 

pH 
20 5%  /** 6.2 +6.2  
*

SBS

** /

SBS 8000h 8400h SBS

8400h

 

3.5-2  

  
* 

   
1  900kg 945kg +45kg 
2  900kg 945kg +45kg 
3  900kg 945kg +45kg 
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* 

   
4  400kg 420kg +20kg 
5  200kg 210kg +10kg 
6  200kg 210kg +10kg 
7  25kg 26.25kg +1.25kg 
8  20kg 21kg +1kg 
9  20kg 21kg +1kg 
10 pH10  6kg 6kg 0 
11 pH7  6kg 6kg 0 
12 pH4  6kg 6kg 0 
13  5kg 5kg 0 
14  2kg 2kg 0 
15  2kg 2kg 0 
16  2kg 2kg 0 
17  2kg 2kg 0 
18  1kg 1kg 0 
19  1kg 1kg 0 
20 EDTA 1kg 1kg 0 
21  1kg 1kg 0 
22  0.5kg 0.5kg 0 
23  0.5kg 0.5kg 0 
24  0.5kg 0.5kg 0 
25  0.5kg 0.5kg 0 
26  0.5kg 0.5kg 0 
27  0.5kg 0.5kg 0 
28  0.5kg 0.5kg 0 
29  10L 10L 0 
30  0.5L 0.5L 0 
31 1,2-  1L 1L 0 
32 COD  15  15  0 
33  4  4  0 
34  4  4  0 
*
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3.5-3  

 
 

        
 

  

 C4H6 C8H8 C6H14 C6H12 SiCl4 C2H6Cl2Si C4H8O CaCl2 C4H9Li H2SO4 C8H16O2  
 54 104 86 84 167 129 72 111 64 98 144 

 

  
   

 
  

-  
 

 

 0.62 0.91 0.66 0.78 1.48 1.13 0.89 2.16 =1  0.78 =1  1.83 =1  0.906 

 
     

 
 

- -  
 

/℃ -109 -30.6 -95.6 6.5 -70 -76 -108.5 772 - 10.5 -59 
/℃ -4 145 68.7 80.7 57.6 71 65.4 1935 - 330 228 
/℃ -76 31 -25.5 -16.5 - -9 -20 - -12 - 114 

/kPa 
245.27kPa/21℃ 0.67kPa/20℃ 17kPa/20℃ 12.7kPa/20℃ 26kPa/20℃ 14.5kPa/20℃ 15.2kPa/20℃ - - 0.13kPa/146℃ 0.004kPa/20°C 

% V  
1.1-16.3 0.9-6.8 1.1-7.5 1.3-8.4 - 1.4-9.5 2-11.8 - - - 0.9-6.7 

 

LD50/LC50 
LD50

5480mg/kg(
) 

LD50

5000mg/kg(
) 

LD50 28.7g/kg(
) 

LD50 12.7g/kg(
) 

- 
LC50

4910mg/m3 
LD50 2.8g/kg(

) 
- - 

LD50

50mg/kg(
) 

LD50
3000mg/kg(

) 
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3.6  

5%  

9 1 1

1 6 1 2

1 1 1

 

3.6-1  

 
 

     
 

/t 
 

/d 
 

 
 

1  

 

 200m3  
≤20℃

 
156.6 2   

2   
270m3  

2  
≤25℃
0.16MPa 

275.4 2   

3   187m3   121.1 /   

4 
 

 673m3   436 /   

5 
 

 673m3   436 /   

6 
 

 61m3   37 10   

7   0.8m3  
9℃

0.255MPa 
0.56 20 

 
 

8 
 

 
2.5m3  

2  
 5.0 20  

9 
1076 

   10 12 

 

 

10 
W705T 

   10 12  

11     10 11  
12     10 60  

13 
TAMOL 

   4 50  

14     1 50  

15 
TBC 

   1 100  

16 
EC3080A 

   3 70  
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/t 
 

/d 
 

 
 

17     2 30 

 

 
18     3 60  

19 
50%  

   1.4 50  

20 
5%  

   1 30  

21 SBS      1600 8   

3.7  

 

3.7.1  

1  

 

2  

 

3  

1

3070m3/h  

4  

2 Φ12500×12000 2420m3

2 324m3/h 100m 1 594m3/h

100m 2 1 1 10m3/h 100m  

3.7.2  

 

3.7.3  

 

2 532kW 374kW
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R-507 30% 5℃

 

3.7.4  

1

35kV 1 UPS  

3.7.5  

RTO

RTO

 

3.7.6  

2 1 1 19.6Nm3/min  

2

 

3.7.7  

 

3.7-1  

   
 

 
   

1  m3/a 20.21 22.46 +2.25 
 

2  m3/a 0.52 0.60 +0.08 
 

3  t/a 15.87 17.50* +1.72 

 

4  kWh/a 2041.32 2245.45 +204.13 
 

5  Nm3/a 10.74 11.81 +1.07 
 

6  Nm3/a 109.17 120.09 +10.92 
 

* 0.42 t/a  

3.8  

3.8.1  

SBS SBS
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7.2 t/a

 

3.8-1 SBS  

  t/a  t/a  
1  49536 / 
2  22176 / 
3 a 1156.9 / 
4 a 783 / 
5  125 / 
6 SBS  / 72000 
7 b / 89.44 
8 RTOc / 1357.5 
9  / 294 

10  / 3.46 
11  / 32.5 
12  73776.9 73776.9 

a 385t/a 80% 308t
 

b LiCl  
c RTO NMHC  

3.8-2  

  t/a  t/a  
1  22176 / 
2  / 22106 
3 a / 0.5 
4 RTO / 65.6 
5 b / 3.9 
6  22176 22176 

a JD-S-25053-4-2-1  
b  

3.8-3  

  t/a  t/a  
1  49536 / 
2  / 48783.1 
3 a / 35 
4 RTO / 417.9 
5  / 294 
6  / 6 
7  49536 49536 

a  

3.8-4  

  t/a  t/a  
1  125 / 
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  t/a  t/a  
2 a 783 / 

3  / / 
4 b / 35 
5 RTO / 871.9 
6  / 1.1 
7  908 908 

a 446t/a 80% 357t  
b JD-S-

25053-4 2.0μg/L  

3.8.2  

 

 

3.8-1 m3/d  

3.9  
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SBS

 

3.9.1  

1  

SBS 7

RTO DA001

DA003 5

 

�  

RTO DA001 SBS

RTO

 

DA003 SBS

 

�  

DA002

70kg/h

 

DA005

 

DA006 DA007 DA008
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3.9-1  

 
 

 
 

Nm3/h 
 

 
 

  
 * 

mg/m3 
 

kg/h 
 

h/a 
 

t/a 
 

m 
 

m 
 

1 RTO  60000 RTO  

 2.7 0.162 

8400 

1.36 

40 1.5 DA001  

 3 0.180 1.51 
 3 0.180 1.51 

TRVOC 3 0.180 1.51 
NMHC 3 0.180 1.51 

 0.004 0.0002 0.002 
 0.004 0.0002 0.002 
 0.795 0.048 0.40 

 <1 0.060 0.50 
1,3  <1 0.060 0.50 

 309  / 
2  35000   1.4 0.049 8400 0.41 20 1.0 DA003  

3  1800 / 

 3.2 0.006 

4200 

0.03 

25 0.45 DA002  

 3 0.005 0.02 

 119 0.214 0.90 

 3 0.005 0.02 

 0.08 0.0001 0.001 

 1.01 0.0018 0.008 
TRVOC 2.29 0.0041 0.02 
NMHC 2.29 0.0041 0.02 

 
3.3×10-3 

ngTEQ/m3 
5.9×10-12 2.5×10-11 

4  12000  

NMHC 1.09 0.013 

8400 

0.11 

15 0.8 DA005  
TRVOC 1.09 0.013 0.11 

 0.021 0.0003 0.003 

 354  / 

5  6000  
NMHC 7.70 0.046 

8400 
0.39 

15 0.5 DA006  
TRVOC 7.70 0.046 0.39 



98 

 
 

 
 

Nm3/h 
 

 
 

  
 * 

mg/m3 
 

kg/h 
 

h/a 
 

t/a 
 

m 
 

m 
 

 
 

0.042 0.0003 0.003 

6000  

NMHC 7.70 0.046 

8400 

0.39 

15 0.5 DA007  
TRVOC 7.70 0.046 0.39 

 
 

0.042 0.0003 0.003 

6000  

NMHC 7.70 0.046 

8400 

0.39 

15 0.5 DA008  
TRVOC 7.70 0.046 0.39 

 
 

0.042 0.0003 0.003 

* 7.2 t/a
RTO TRVOC NMHC 1,3 1mg/m3 TRVOC NMHC
3mg/m3 1,3 1mg/m3  
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2  

SBS VOCs

RTO RTO

VOCs

 

      MSDS 20℃ 0.004kPa 0.3kPa

GB31571-2015       

170m3 200m3

2

 

VOCs VOCs

NMHC

GB31571-2015

DB12/059-2018

VOCs  

3  

 

�  

TO

RTO  

�  

RTO

TO

�  
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�  

24 DCS

24  

RTO PCL

RTO 2022

SBS

 

 

3.9-2  

 
 

 
 

 
 

 
 

* 
mg/m3  

 
 

kg/h  

 
 

 
/  

 

1 
RTO

 

RTO
RTO

 

TRVOC 200 12 

2h / 

 
NMHC 200 12 

*  

RTO TRVOC NMHC

DB12/524-2020 1

 

3.9.2  

SBS

 

pH COD BOD5 SS

BHT 2,6 -4-       
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SBS

JD-S-25053-4-2-1

GB31571-2015 3

SBS LiCl

pH COD

SS pH COD BOD5 SS

pH COD BOD5 SS pH COD BOD5

SS  

7.2 t/a

205.7t/d 433.5m3/d

440.6m3/d 7.1m3/d  

3.9-3  

  
 

 m3/d  * 

1  433.5 

pH6~9 COD≤130mg/L BOD5≤50mg/L
SS≤20mg/L ≤2.0mg/L ≤3.0mg/L

≤30mg/L ≤3.0mg/L
≤0.1mg/L ≤1mg/L ≤0.1mg/L  

* 7.2 t/a
 

3.9.3  

 

3.9-4  

   /dB(A)   /dB(A) 

1  1 * 70 
 

 5 

* 2 1 1  
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3.9.4  

SBS

 

3.9-5  

 
 

a   
t/a  

  
 

 
 

 
 

1    40 42 +2  
2 b   5 6 +1  
3 b   245 294 +49  
4    1 1.05 +0.05  
5 SBS    20 24 +4  
6    2.5 3 +0.6  
7    3 3.6 +0.6  
8    3 3.6 +0.6  
9    3 3.6 +0.6  

10    60 72 +12  
11    20 24 +4  
12    0.03 0.03 /  
13    18 18 /  
14    4 4.5 +0.5  
15  /  17.5 18.4 +0.9  

a

 
b 10 90%

1%  

 

3.9-6  

 
  

 
 

 
 
 

 
t/a  

 

1 
 

 900-041-49   42 
 

2 
 

 265-103-13   6 
 

3 
 

 900-013-11   294 
 

4 
 

 900-041-49   1.05 
 

5 
SBS

 
 /   24 

 

6   /   3 
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t/a  

 

7 
 

 900-047-49   3.6 
 

8 
 

 900-047-49   3.6 
 

9 
 

 900-041-49 
 

 3.6 
 

10 
 

 900-041-49 
 

 72 
 

11 
 

 /   24 
 

12   / 
 

 0.03 
 

13 
 

 900-039-49 
 

 18 
 

14   900-214-08 
 

 4.5 
 

15 
 

/ /   18.4 
 

3.10  

3.10.1  

10

[2013]2526 4

 

CO2 CO2

CO2 CO2

 

 
 

CO2  

CO2  

CO2  

CO2  
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CO2  

CO2  

 

 

AD MWh  

AD GJ  

EF CO2 CO2/MWh  

EF CO2 CO2/GJ  

SBS

6 t/a SBS 7.2 t/a  

3.10.2  

1  

 

3.10-1  

 
 

Nm3  
 

GJ/ Nm3  
 

tC/GJ  
 

%  
 

tCO2  
 

 10.74 389.31 0.0153 99 232.2 
 

 11.81 389.31 0.0153 99 255.4 

2  

 

3.10-2  

 
/  
t  

 
tC/t  

 
tCO2  

 

 

 41280 0.8860 134105.0 
 18480 0.9222 62488.3 
 420 0.8570 1319.8 
 110 0.5160 208.1 

 330 0.8352 1010.6 
 SBS  60021.2* 0.8995 197959.9 
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/  
t  

 
tC/t  

 
tCO2  

 1171.8 
 

 

 49536 0.8860 160926.0 
 22176 0.9222 74985.9 
 475 0.8570 1492.6 
 125 0.5160 236.5 

 385 0.8352 1179.0 
 SBS  72025.5* 0.8995 237552.1 

 1267.9 
* SBS  

3 CO2  

CO2 0t/a  

4 CO2  

 

3.10-3  

/  
 

MWh GJ  
 

tCO2/MWh tCO2/GJ  
 

tCO2  
 

 20413.2MWh 0.8843tCO2/MWh 18051.4 
 427420.4GJ* 0.11tCO2/GJ 47016.2 

 65067.6 
 

 22454.5MWh 0.8843tCO2/MWh 19856.5 
 471320.5GJ* 0.11tCO2/GJ 51845.3 

 71701.8 
* × 2777.0-83.74 /1000  

5  

 

3.10-4  

  
tCO2  

   
1  232.2 255.4 +23.2 
2  1171.8 1267.9 +96.1 
3 CO2  0 0 / 
4  65067.6 71701.8 +6634.2 
5  66471.6 73225.1 +6753.5 

6  
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3.10-5  

 
 

t  
 

tCO2  
 

tCO2/t  
 

SBS  60000 66471.6 1.108 
 

SBS  72000 73225.1 1.017 

CO2 66471.6t/a 73225.1t/a

6753.5t/a CO2 1.108tCO2/t 1.017tCO2/t

0.091tCO2/t  

3.10.3  

1

2 3

 

3.11  

3.11.1  

 

 

3.11.2  

HJ/T425-2008

GB/T20106-2006
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1  

BHT 2,6 -4-

       

2  

 

 

 

 

 

 

 

3  

3  

 

1  

2
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3  

 

 

GB50316-2000  

4  

 

5  

 

 

 

 

 

 

 

 

3.11.3  

HJ/T425-2008
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3.11-1  

  

 
 

 
  

  

 

  
  

  
  

 

  
  

  
  

  

3.11.4  

1

2

3

4

 

 

3.11.5  

 

1

 

2

 

3  

4

 

5  

6
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3.12  

3.12.1  

VOCs TRVOC NMHC COD

 

3.12.2  

3.12.2.1  

SBS

 

RTO DA001

GB31571-2015 100mg/m3 TRVOC NMHC

DB12/524-2020 20mg/m3 21.3kg/h

60000Nm3/h 8400h/a  

DA002

GB18484-2020 300mg/m3 TRVOC NMHC

DB12/524-2020 20mg/m3 8.3kg/h

1800Nm3/h 4200h/a  

DA005 TRVOC NMHC

DB12/524-2020 1 TRVOC

60mg/m3 TRVOC 1.8kg/h NMHC 50mg/m3 NMHC 1.5kg/h

12000Nm3/h 8400h/a  

DA006-DA008 TRVOC NMHC

DB12/524-2020 1

TRVOC 60mg/m3 TRVOC 1.8kg/h NMHC 50mg/m3

NMHC 1.5kg/h 6000Nm3/h 8400h/a  

1  

� RTO  

3mg/m3×60000Nm3/h×8400h/a×10-9=1.51t/a 
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VOCs 3mg/m3×60000Nm3/h×8400h/a×10-9=1.51t/a 

�  

119mg/m3×1800Nm3/h×4200h/a×10-9=0.90t/a 

VOCs 2.29mg/m3×1800Nm3/h×4200h/a×10-9=0.02t/a 

�  

VOCs 1.09mg/m3×12000Nm3/h×8400h/a×10-9=0.11t/a 

�  

VOCs 3×7.70mg/m3×6000Nm3/h×8400h/a×10-9=1.17t/a 

2  

� RTO  

100mg/m3×60000Nm3/h×8400h/a×10-9=50.4t/a 

VOCs 20mg/m3×60000Nm3/h×8400h/a×10-9=10.08t/a 

�  

250mg/m3×1800Nm3/h×4200h/a×10-9=1.89t/a 

VOCs 20mg/m3×1800Nm3/h×4200h/a×10-9=0.15t/a 

�  

VOCs 50mg/m3×12000Nm3/h×8400h/a×10-9=5.04t/a 

�  

VOCs 3×50mg/m3×6000Nm3/h×8400h/a×10-9=7.56t/a 

3  

 

3.12-1 t/a  

    
1  2.41 52.29 
2 VOCs 2.81 22.83 

3.12.2.2  

1  

433.5m3/d 151725m3/a COD≤130mg/L

≤2.0mg/L ≤3.0mg/L ≤3.0mg/L  

COD 130mg/L×151725m3/a=19.72t/a 

2.0mg/L×151725m3/a=0.30t/a 
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3.0mg/L×151725m3/a=0.46t/a 

3.0mg/L×151725m3/a=0.46t/a 

2  

COD

DB12/356-2018 COD≤1000mg/L

≤30mg/L ≤70mg/L ≤8.0mg/L  

COD 1000mg/L×151725m3/a=151.73t/a 

30mg/L×151725m3/a=4.55t/a 

70mg/L×151725m3/a=10.62t/a 

8.0mg/L×151725m3/a=1.21t/a 

3  

DB12/599-2015 A COD≤30mg/L ≤1.5 3.0

mg/L 11 1 3 31 ≤10mg/L

≤0.3mg/L  

COD 30mg/L×151725m3/a=4.55t/a 

1.5mg/L×151725m3/a×7/12+3.0mg/L×151725m3/a×5/12=0.32t/a 

10mg/L×151725m3/a=1.52t/a 

0.3mg/L×151725m3/a=0.05t/a 

4  

 

3.12-2 t/a  

     
1 COD 19.72 151.73 4.55 
2  0.30 4.55 0.32 

3.12.3  

 

3.12-3 t/a  

  
  

 
 
   

 
 33.43 1.64 2.41  

VOCs 74.79 2.57 2.81  
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COD 29.52 4.91 19.72  

 0.74 0.20 0.30  

3.12.4  

[2014]197

VOCs COD
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4  

4.1  

4.1.1  

38º40′~39º00′ 117º20′~118º00′  

 

1085 117°43′39.07″

38°57′1.84″

110m

 

4.1.2  

SW 4.3m/s  

SW SE NW

D 45.0% 35.5% 19.3%  

4.1.3  

1~3

1/10000
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4  

 

4.1.4  

370~500

 

2.31~2.51m 2.64m

2.31m 7~9 12~2

3m 5~6m 2m 1m

0.3m 2m 2~5m 2~5

3~4m

 

2000~2009 ENE

E 9.68% 9.53% ENE H4%>1.5m 1.35%

T≥5.0s 6.09% T≥6.0s 1.92% T≥7.0s 0.33%

H4%≥1.6m 5.06% H4%≥2.0m 2.24%  

NW SE

3 12 3 1 2

500m

10~15m SE~NW 0.3m/s

70%
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30~40cm 60cm  

73

31.78

3.3% 54.1% 45.9%

144.54 17.2

250-300 8 7 6

14.6 19.7

6

 

4.1.5  

1% 5~6% pH 8.21~9.25

 

4.1.6  

 

4.1.6.1  

—

— Ⅰ Ⅱ2

Ⅲ4 Ⅳ13  

>1.0km >2.0km  
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4.1.6.2  

300~400m

 

 

NE NEE 19km SE 35-50°

3000-4000m 120m 100m

2000m

>10km

0.4-0.5

5-6.9

 

 

—

 

35km

80~20º 50~120m

850~1400m 450m

160~220m 115m

1976 2%

 

4.1.6.3  

4000m
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Qp
1 —

450m  

Qp
2 —

— —

250m  

Qp
3 — —

28~43m 56~69m —

73~100m

—

80m  

Qh — —

—

20~26m  

4.1.7  

4.1.7.1  

1 I  

I 80-90m

10-20m 28m 1-4m

100m3/d 100-500m3/d

6-20g/L Cl-Na Cl-

Na.Mg  

2 II  

168-185m 8-9

2-5m 10m 40-50m 27-36m

2000-3000m3/d

1000-2000m3/d 100-300m2/d

500m3/d 50-100m2/d 70-110m 110m
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210m II 0.4-0.9mg/L

HCO3-Na HCO3·Cl-Na Cl·HCO3-Na 0.7-1.0mg/L

2.21mg/L  

3 III  

280-300m 6-8

3-6m 36-43m

2000-3000m3/d 1000-2000m3/d 100-300m2/d 500-

1000m3/d 500m3/d 0.6g/L 1g/L

HCO3-Na HCO3·Cl-Na Cl·HCO3-Na  

4 IV  

400-418m

4-6m 40-50m 30-40m

2000m3/d 500-1000m3/d

500m3/d 0.4-0.7g/L HCO3-Na HCO3·Cl-Na

 

 
4.1-1  
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4.1.7.2  

1  

Ⅰ

 

Ⅱ~Ⅴ

 

2  

6-9

12 3

 

Ⅱ

80m

1.5~10m  

Ⅲ 30m 55m

70m  

Ⅳ Ⅴ

IV

42~49m 96.24m

90m 70m  

4.1.7.3  

20
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1983 9

1987

 

2022 2022 33.5501

2.7043 8.1% 2021

0.0231 2022

2.2150 81.9% 0.4893

18.1%  

4.2  

4.2.1  

4.2.1.1  

GB3095-2012

2023 6 PM2.5 PM10

SO2 NO2 CO O3

 

4.2-1  

  
 

(μg/m3) 
 

(μg/m3) 
   

PM2.5  40 35 114.3% 14.3%  
PM10  72 70 102.9% 2.9%  
SO2  8 60 13.3% /  
NO2  38 40 95% /  

CO-95per  1200 4000 30% /  
O3-90per 8h  192 160 120% 20%  

2023 SO2

NO2 CO 95 GB3095-

2012 PM2.5 PM10 O3 8 90

GB3095-2012

 

2024 11
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2023 PM2.5 41 / 2020 14.6%

66.8% 1.5

8 2  

[2022]2

[2023]21

2024 [2024]2

PM2.5

 

 

4.2.1.2  

2022-2035

1# 1600m 2#

2300m

2023 2 3

 HJ2.2-2018  

 

4.2-2  

 
 

 
  

 /m 
1#

 

117°42′ 
37.40″E 

38°57′ 
36.61″N 

 1h 7
4

1  

 1600 
 

2#
 

117°44′ 
12.20″E 

38°55′ 
49.11″N 

 
 2300 
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4.2-3  

 
 

 
 

 
 

 
mg/m3 

 
mg/m3 

 
/% 

 
/% 

 
   

1#  
 

117°42′ 
37.40″E 

38°57′ 
36.61″N 

 1h  0.01 <0.0006 / 0  

 
1h  2.0 0.18-0.96 48.0 0  

2#  
 

117°44′ 
12.20″E 

38°55′ 
49.11″N 

 1h  0.01 
<0.0006- 
0.0017 

17.0 0  

 
1h  2.0 0.25-1.05 52.5 0  

 HJ2.2-

2018 D

 

4.2.2  

200m

JD-Z-24040-14  

4.2-4  

 
 

  
/dB(A) /dB(A)  

     
1 1  

2024.3.8 

60 51 65 55  
2 1  60 49 70 55  
3 1  58 53 65 55  
4 1  54 51 65 55  

GB12348-2008 4

GB12348-2008 3

 

4.2.3  

4.2.3.1  

DB/T29-191-2021 21m

3 6

 

1  
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1 Qml ~

0.1~0.8m 10

0.90~3.60m 1.22~3.45m  

3 Qml ~

20 1.00~3.10m -0.38~1.51m  

2 Ⅰ  

1 Q4
2m ~

4.30~6.90m -6.93~-4.54m  

2 Q4
2m ~  

4.2.3.2  

1  

 

1 3

1 2

15.59~16.17m 15.95m  

Q4
1al 1

2.40~2.80m 2.58m  
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4.2-1  

2  

 

3  

 HJ610-2016

2024 5  

4.2-5 CGCS2000  

 m  m  m  m   
S1 1.89 1.23 3.52 3.12  
S2 1.84 1.40 3.69 3.24  
S3 1.78 1.61 3.73 3.39  
S4 1.76 1.65 3.87 3.41  
S5 1.74 1.42 3.68 3.16  
S6 1.94 1.07 3.48 3.01  
S7 1.94 1.39 3.79 3.32  
S8 1.87 1.04 3.58 2.92  
S9 1.72 1.65 3.75 3.37  

S10 1.70 1.43 3.56 3.13  

1.07~1.65m
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0.50~1.00m

0.42‰  

 

4.2-2  

4.2.3.3  

2
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1

 

2 5

2-4

1

2  

5

5  

 HJ 610-2016

5 / 4

S1 S2 S3 S4 1 S5

5 S6 S7 S8

S9 S10  

4.2-6  

      
S1 4313333.11 562414.85  √ √ √ 
S2 4313234.26 562484.38  √ √  
S3 4313149.45 562611.15  √ √  
S4 4313079.39 562598.91  √ √ √ 
S5 4313136.72 562680.74  √ √ √ 
S6 4313271.54 562247.16 /  √  
S7 4313459.26 562382.18 /  √  
S8 4313365.56 562500.78 /  √  
S9 4313189.47 562783.13 /  √  

S10 4312911.92 562668.45 /  √  

4.2.3.4  

1  

4 300mm

160mm 8m 5 200mm

75mm 6m  

S5 2019 200mm

75mm 6m
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4.2-7  

 
 

 
 

m  

 
 

mm  

 
 

mm  

 
 

m  

 
 

m  

 
 

m  
 

 
 

S1 8 300 160 0~1.0 1.0~7.0 7.0~8.0  
S2 8 300 160 0~1.0 1.0~7.0 7.0~8.0  
S3 8 300 160 0~1.0 1.0~7.0 7.0~8.0  
S4 8 300 160 0~1.0 1.0~7.0 7.0~8.0  
S5 6 200 75 0~1.0 1.0~5.0 5.0~6.0  
S6 6 200 75 0~1.0 1.0~5.0 5.0~6.0  
S7 6 200 75 0~1.0 1.0~5.0 5.0~6.0  
S8 6 200 75 0~1.0 1.0~5.0 5.0~6.0  
S9 6 200 75 0~1.0 1.0~5.0 5.0~6.0  
S10 6 200 75 0~1.0 1.0~5.0 5.0~6.0  
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4.2-3 1  
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4.2-4 2  

2  
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S1 S3

 

�  

CJJ/T 

13-2013  

4 2cm/h

 

1

Dupuit

 

 

 

K—— m/d  

Q—— m3/d  

s—— m  

H—— m  

h m  

r—— m  

L m  

R—— m  

�  

S1 S3

0.155m/d  

4.2-8  

 
 Q 

(m3/d) 
S(m) 

H(m) h(m) r(m) 

 
 

L m) R(m) K(m/d) 
S1  6.48 5.22 16.17 10.95 0.08 6.00 16 0.15 
S3  6.96 5.35 15.59 10.24 0.08 6.00 17 0.16 

 0.155 

HKSR 2�

)]2.01ln([ln
)( 22 r

h
L

Lh
r
R

hH
QK ��

�
�

�
�
�
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S1  

 
S3  

4.2-5  

3  

 

 

4.2-6  

F=πr2 r
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F=πr r+2Z r Z  

 

�  

35.75cm 50cm 30cm  

 

 

 

 

 

 

 

 

4.2-7  

�  

 

 

15~20cm

 

5-8cm

2-3cm

5-10cm  
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10cm  

 

5min

4 10min 4 20min

4 2 10%

 

 

�  

Q-T  

 

� �LZHF
LQK
��	

	
�

k5.0
67.16

 

K- cm/s  

Q- L/min  

F- cm2  

Z- cm H=10cm  

Hk- cm  

L- cm  

1

 

4.2-9  

 
 

 
T(h) 

 
 

 
Q(ml/s) 

 
 

F(cm2) 

 
 

Z(cm) 

 
 

HK(cm) 

 
 

L(cm) 

 
 

K(m/d) 

 
 

K(cm/s) 
1 4  0.108 491 10 80 56 0.0731 8.46×10-5 
2 4  0.109 491 10 80 53 0.0712 8.24×10-5 

  0.0722 8.35×10-5 

 
 

1  

2 0.25m  
3 491cm2  



135 

0.0722m/d 8.35×10-5cm/s 1.23~1.65m

 HJ610-2016

 

4.2.3.5  

1  

 HJ 610-2016

GB/T14848-2017  

K+ Na+ Ca2+ Mg2+ CO3
2- HCO3

- Cl- SO4
2- 

pH N N N

 

pH CODMn N

 

2  

 HJ610-2016

2024 5  

3  

HJ/T164-2020

HJ493-2009 3

1.0m 1

5 4h

 

4  

 

4.2-10  

    
1 pH  pH  HJ 1147-2020 / 
2    HJ 536-2009 0.01mg/L 
3   F⁻ Cl⁻ NO₂⁻ Br⁻ NO₃⁻ PO₄³⁻ 0.004mg/L 
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SO₃²⁻ SO₄²⁻  HJ 84-2016 

4    GB/T 7493-1987 0.003mg/L 

5  
  4- HJ 503-2009 

1 
0.0003mg/L 

6  
52 -

DZ/T 0064.52-2021 
0.002mg/L 

7  
 15

DZ/T 0064.15-2021 
3.0mg/L 

8  
 F⁻ Cl⁻ NO₂⁻ Br⁻ NO₃⁻ PO₄³⁻

SO₃²⁻ SO₄²⁻  HJ 84-2016 
0.006mg/L 

9 
 

 9  
DZ/T 0064.9-2021 

1mg/L 

10  
 69  

DZ/T 0064.69-2021 
0.4mg/L 

11   F⁻ Cl⁻ NO₂⁻ Br⁻ NO₃⁻ PO₄³⁻
SO₃²⁻ SO₄²⁻  HJ 84-2016 

0.007mg/L 
12  0.018mg/L 

13  
 Li⁺ Na⁺ NH₄⁺ K⁺ Ca²⁺ Mg²⁺

 HJ 812-2016 
0.02mg/L 

14    HJ 694-2014 0.00004mg/L 
15  

 65  HJ700-2014 
0.0005mg/L 

16  0.0009mg/L 
17    HJ 694-2014 0.0003mg/L 

18  
 17  

DZ/T 0064.17-2021 
0.004mg/L 

19   32 HJ 
776-2015 

0.01mg/L 
20  0.01mg/L 
21  

  / - HJ 
639-2012 

0.0014mg/L 
22  0.0001mg/L 
23  0.0006mg/L 
24  0.0014mg/L 

25 
 

  
HJ 1001-2018 

1CFU/100mL 

26    HJ 1000-2018 1CFU/mL 
27  

 Li⁺ Na⁺ NH₄⁺ K⁺ Ca²⁺ Mg²⁺
 HJ 812-2016 

0.02mg/L 
28  0.03mg/L 
29  0.02mg/L 
30   49

 DZ/T 0064.49-2021 
5mg/L 

31  5mg/L 
32    GB/T 11893-1989 0.01mg/L 
33    HJ 970-2018 0.01mg/L 

5  

Cl-Na

pH 7.6-8.8 6110mg/L-28200mg/L  
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4.2-11  

  
 


ZB  
)( 
ZB�  

mg/L 

)
1

(C 
ZB
Z

 

mmol/L 

)
1

( 
ZB
Z

�
 

% 
 

1 S1 

K+ 236 6.05 1.34 

Cl-Na 

Na+ 7.86×103 341.74 75.69 
Ca2+ 341 17.05 3.78 
Mg2+ 1.04×103 86.67 19.19 
Cl- 1.54×104 433.80 93.93 

SO4
2- 432 9.00 1.95 

HCO3
- 1.16×103 19.02 4.12 

CO3
2- <5 — — 

2 S2 

K+ 71.8 1.84 2.06 

Cl-Na 

Na+ 1.71×103 74.35 83.20 
Ca2+ 179 8.95 10.02 
Mg2+ 50.7 4.23 4.73 
Cl- 3.29×103 92.68 94.50 

SO4
2- 188 3.92 3.99 

HCO3
- 21 0.34 0.35 

CO3
2- 34 1.13 1.16 

3 S3 

K+ 121 3.10 1.34 

Cl-Na 

Na+ 4.09×103 177.83 76.71 
Ca2+ 446 22.30 9.62 
Mg2+ 343 28.58 12.33 
Cl- 6.61×103 186.20 88.65 

SO4
2- 666 13.88 6.61 

HCO3
- 608 9.97 4.75 

CO3
2- <5 — — 

4 S4 

K+ 85.4 2.19 2.00 

Cl-Na 

Na+ 1.99×103 86.52 78.85 
Ca2+ 192 9.60 8.75 
Mg2+ 137 11.42 10.40 
Cl- 3.29×103 92.68 82.26 

SO4
2- 489 10.19 9.04 

HCO3
- 598 9.80 8.70 

CO3
2- <5 — — 

5 S5 

K+ 148 3.79 1.27 

Cl-Na 

Na+ 5.21×103 226.52 75.76 
Ca2+ 437 21.85 7.31 
Mg2+ 562 46.83 15.66 
Cl- 8.69×103 244.79 88.66 

SO4
2- 987 20.56 7.45 

HCO3
- 656 10.75 3.89 

CO3
2- <5 — — 

6  

A223048236266601CR1  
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4.2-12  

  S1 S2 S3 S4 S5      
1 pH  7.8 8.8 7.8 7.8 7.6 8.8 7.6 7.96 0.43 100% 
2 N mg/L  8.87 6.5 8.05 1.87 8.18 8.87 1.87 6.69 2.53 100% 
3 N mg/L  2 0.367 0.227 0.404 0.366 2 0.227 0.67 0.67 100% 
4 N mg/L  0.008 0.007 0.018 0.015 0.013 0.018 0.007 0.01 0.00 100% 
5 mg/L  <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 — — — — 0 
6 mg/L  <0.002 <0.002 <0.002 <0.002 <0.002 — — — — 0 
7 CaCO3 mg/L  5.19×103 677 2.60×103 1.05×103 3.42×103 5.19×103 677 2587 1642 100% 
8 mg/L  0.768 0.357 0.663 0.659 0.846 0.846 0.357 0.66 0.17 100% 
9 mg/L  2.82×104 6.11×103 1.38×104 7.12×103 1.79×104 2.82×104 6.11×103 14626 8056 100% 
10 O2 mg/L  8.8 7.8 5.8 6.2 8.5 8.8 5.8 7.42 1.21 100% 
11 mg/L  1.54×104 3.29×103 6.61×103 3.29×103 8.69×103 1.54×104 3.29×103 7456 4473 100% 
12 mg/L  432 188 666 489 987 987 188 552 266 100% 
13 mg/L  7.86×103 1.71×103 4.09×103 1.99×103 5.21×103 7.86×103 1.71×103 4172 2259 100% 
14 mg/L  <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 — — — — 0 
15 mg/L  <0.0005 <0.0005 1.2×10-3 <0.0005 <0.0005 1.2×10-3 — — — 20% 
16 mg/L  <0.0009 <0.0009 <0.0009 <0.0009 1.4×10-3 1.4×10-3 — — — 20% 
17 mg/L  3.4×10-3 4.0×10-3 7.1×10-3 4.0×10-3 5.7×10-3 7.1×10-3 3.4×10-3 0.0048 0.0014 100% 
18 mg/L  <0.004 <0.004 <0.004 <0.004 <0.004 — — — — 0 
19 mg/L  0.52 <0.01 0.32 0.4 0.42 0.52 0.32 0.42 0.07 100% 
20 mg/L  <0.01 <0.01 <0.01 <0.01 <0.01 — — — — 0 
21 mg/L  <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 — — — — 0 
22 mg/L  <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 — — — — 0 
23 mg/L  <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 — — — — 0 
24 mg/L  <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 — — — — 0 
25 MPN/100mL  <1 <1 <1 <1 <1 — — — — 0 
26 CFU/mL  2.6×103 1.6×103 4.8×103 4.4×102 1.1×103 4.8×103 4.4×102 2108 1520 100% 
27 mg/L  236 71.8 121 85.4 148 236 71.8 132 58 100% 
28 mg/L  341 179 446 192 437 446 179 319 115 100% 
29 mg/L  1.04×103 50.7 343 137 562 562 50.7 273 198 100% 
30 mg/L  <5 34 <5 <5 <5 34 — — — 20 
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  S1 S2 S3 S4 S5      
31 mg/L  1.16×103 21 608 598 656 1160 21 609 361 100% 
32 mg/L  0.07 0.03 0.13 0.23 0.14 0.23 0.03 0.12 0.07 100% 
33 mg/L  0.07 0.06 0.09 0.07 0.08 0.09 0.06 0.07 0.01 100% 
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4.2-13  

  S1 S2 S3 S4 S5 
1 pH Ⅰ  Ⅳ  Ⅰ  Ⅰ  Ⅰ  
2 N  Ⅴ  Ⅴ  Ⅴ  Ⅴ  Ⅴ  
3 N  Ⅰ  Ⅰ  Ⅰ  Ⅰ  Ⅰ  
4 N  Ⅰ  Ⅰ  Ⅱ  Ⅱ  Ⅱ  
5  Ⅰ  Ⅰ  Ⅰ  Ⅰ  Ⅰ  
6  Ⅱ  Ⅱ  Ⅱ  Ⅱ  Ⅱ  
7 CaCO3  Ⅴ  Ⅴ  Ⅴ  Ⅴ  Ⅴ  
8  Ⅰ  Ⅰ  Ⅰ  Ⅰ  Ⅰ  
9  Ⅴ  Ⅴ  Ⅴ  Ⅴ  Ⅴ  

10  Ⅳ  Ⅳ  Ⅳ  Ⅳ  Ⅳ  
11  Ⅴ  Ⅴ  Ⅴ  Ⅴ  Ⅴ  
12  Ⅴ  Ⅲ  Ⅴ  Ⅴ  Ⅴ  
13  Ⅴ  Ⅴ  Ⅴ  Ⅴ  Ⅴ  
14  Ⅰ  Ⅰ  Ⅰ  Ⅰ  Ⅰ  
15  Ⅱ  Ⅱ  Ⅱ  Ⅱ  Ⅱ  
16  Ⅰ  Ⅰ  Ⅰ  Ⅰ  Ⅰ  
17  Ⅲ  Ⅲ  Ⅲ  Ⅲ  Ⅲ  
18  Ⅰ  Ⅰ  Ⅰ  Ⅰ  Ⅰ  
19  Ⅳ  Ⅰ  Ⅳ  Ⅳ  Ⅳ  
20  Ⅰ  Ⅰ  Ⅰ  Ⅰ  Ⅰ  
21  Ⅱ  Ⅱ  Ⅱ  Ⅱ  Ⅱ  
22  Ⅱ  Ⅱ  Ⅱ  Ⅱ  Ⅱ  
23  Ⅱ  Ⅱ  Ⅱ  Ⅱ  Ⅱ  
24  Ⅰ  Ⅰ  Ⅰ  Ⅰ  Ⅰ  
25  Ⅴ  Ⅴ  Ⅴ  Ⅳ  Ⅴ  
26  Ⅱ  Ⅱ  Ⅲ  Ⅳ  Ⅲ  
27  Ⅳ  Ⅳ  Ⅳ  Ⅳ  Ⅳ  

5 N

GB/T14848-2017 Ⅰ

N

GB/T14848-2017 Ⅱ GB/T14848-2017 Ⅲ

pH GB/T14848-2017 Ⅳ

N

GB/T14848-2017 Ⅴ

GB3838-2002 Ⅳ  

2009.12
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4.2.3.6  

 HJ 610-2016

0~20cm

1 JR

T6 JR-1 0-0.2m JR-2 1.0-1.2m

2024 5 pH

C10-C40

16  

4.2-14  

    
1 pH  pH  HJ 1147-2020 / 

2  
  GB/T 

7467-1987 
0.004mg/L 

3  
   

HJ694-2014 

0.00004mg/L 
4  0.0003mg/L 
5  0.0002mg/L 
6   65  HJ 

700-2014 
0.05mg/L 

7  0.00003mg/L 
8   32  

HJ 776-2015 
0.04mg/L 

9  0.007mg/L 

10 
C10-

C40  
 C10-C40  

HJ 894-2017 
0.01mg/L 

11  
  / -

HJ 639-2012 

0.0006mg/L 
12  0.0001mg/L 

13  0.0014mg/L 

14  0.0014mg/L 

pH C10-

C40   

GB5085.3-2007 pH

C10-C40

A223048236266602C  
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4.2-15  

  
mg/L  

 
 

mg/L  JR-1 JR-2 
1 pH  8.9 9.2 / / 
2 C10-C40  0.02 0.03 / / 
3  <0.0006 <0.0006 / / 
4  <0.00004 <0.00004  0.1 
5  <0.05 <0.05  1 
6  4.8×10-3 0.0130  5 
7  <0.004 <0.004  5 
8  1.8×10-3 7×10-4 / / 
9  <0.04 <0.04  100 

10  <0.007 <0.007  5 
11  <0.00003 <0.00003 / / 
12  <0.0001 <0.0001 / / 
13  <0.0014 <0.0014  1 
14  <0.0014 <0.0014  3 

 GB5085.3-2007

 

4.2.3.7  

5 N

GB/T14848-2017 Ⅰ

N

GB/T14848-2017 Ⅱ GB/T14848-2017 Ⅲ

pH GB/T14848-2017 Ⅳ

N

GB/T14848-2017 Ⅴ

GB3838-2002 Ⅳ  

4.2.4  

4.2.4.1  

1  

1
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4.2-8  

 

4.2-16  

 T6  2024.5 
 117°43′41.85″E  38°57′1.03″N 
 0-0.5m 3.0-6.0m 

 
 

   
   
   

 8% 10% 
  / 

 
 

 

pH  8.78 8.97 
/ cmol+/kg  11.5 11.3 

/ mV  / / 
/ mm/min  0.28 0.08 
/ kg/m3  1400 1420 

/% 39.99 58.91 

2  

 HJ964-2018

 GB36600-2018

 

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

 

pH C10-C40

 

3  

 HJ964-2018

 

 

1

 

 

1

 

1
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4.2-17  

   

 
 5 a 6  
 5 b 2  4  

 
 3  4  
 3 1  2  

 
 1  2  
 3  - 

“-”  
a 0~0.2m  
b 0~0.5m 0.5~1.5m 1.5~3m 3m 3m 1

 

3

1 2

 

3 3 3 1 2

 

1 T1

1 T2 0-

0.2m  

1 T3

0-0.2m  

1 T4 0-

0.5m 0.5-1.5m 1.5-3.0m 4.0-6.0m 4m  

1 T5 0-0.5m 0.5-1.5m

1.5-3.0m  

1 T6 0-0.5m 0.5-

1.5m 1.5-3.0m 4.8-6.0m 4.8m  

4  

 

4.2-18  

  */m    

1 T1 0-0.2 0.1  
GB36600 +pH C10-
C40

 
  

2 T2 0-0.2 0.1  pH C10-C40
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  */m    
  

3 T3 0-0.2 0.1  
GB36600 +pH C10-
C40

 
 

 

4 

T4-1 0-0.5 0.2  
pH C10-C40

 

 

T4-2 0.5-1.5 1.0  
pH C10-C40

 

T4-3 1.5-3.0 2.0  
pH C10-C40

 

T4-4 4.0-6.0 5.0  
pH C10-C40

 

5 

T5-1 0-0.5 0.2  
pH C10-C40

 

 T5-2 0.5-1.5 1.0  
pH C10-C40

 

T5-3 1.5-3.0 2.0  
pH C10-C40

 

6 

T6-1 0-0.5 0.2  
GB36600 +pH C10-
C40

 

 
T6-2 0.5-1.5 1.0  

GB36600 +pH C10-
C40  

T6-3 1.5-3.0 2.0  
GB36600 +pH C10-
C40  

T6-4 4.8-6.0 5.0  
GB36600 +pH C10-
C40  

*  

5  

 HJ964-2018

1 2024 5  

6  

 

24h  

7  
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4.2-19  

    
1 pH  pH  HJ 962-2018 / 

2  
  -

HJ 1082-2019 
0.5mg/kg 

3    
HJ 491-2019 

1mg/kg 
4  3mg/kg 

5  
  1

GB/T22105.1-2008 
0.002mg/kg 

6  
  

/ HJ 680-2013 
0.01mg/kg 

7    
GB/T 17141-1997 

0.1mg/kg 
8  0.01mg/kg 

9 C10-C40  
 C10-C40  

HJ 1021-2019 
6mg/kg 

10  

  /
- HJ 605-2011 

0.0013mg/kg 
11  0.0011mg/kg 
12  0.001mg/kg 
13 1,1-  0.0012mg/kg 
14 1,2-  0.0013mg/kg 
15 1,1-  0.001mg/kg 
16 -1,2-  0.0013mg/kg 
17 -1,2-  0.0014mg/kg 
18  0.0015mg/kg 
19 1,2-  0.0011mg/kg 
20 1,1,1,2-  0.0012mg/kg 
21 1,1,2,2-  0.0012mg/kg 
22  0.0014mg/kg 
23 1,1,1-  0.0013mg/kg 
24 1,1,2-  0.0012mg/kg 
25  0.0012mg/kg 
26 1,2,3-  0.0012mg/kg 
27  0.0010mg/kg 
28  0.0019mg/kg 
29  0.0012mg/kg 
30 1,2-  0.0015mg/kg 
31 1,4-  0.0015mg/kg 
32  0.0012mg/kg 
33  0.0011mg/kg 
34  0.0013mg/kg 
35  0.0012mg/kg 
36  0.0012mg/kg 
37  

  -
HJ 834-2017 

0.3mg/kg 
38  0.09mg/kg 
39 2-  0.06mg/kg 
40 [a]  0.1mg/kg 
41 [a]  0.1mg/kg 
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42 [b]  0.2mg/kg 
43 [k]  0.1mg/kg 
44  0.1mg/kg 
45 [a,h]  0.1mg/kg 
46 [1,2,3-cd]  0.1mg/kg 

47  
  /

- HJ 605-2011 
0.0004mg/kg 

48  
  
- HJ 77.4-2008 

/ 

4.2.4.2  

1  

 

 

Pi i Ci i Si

 

1

 

2  

 GB36600-

2018  

3  

A223048236266601CR1 A2240616762133C  
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4.2-20  

 
 

 
 

 T1 T2 T3 T4-1 T4-2 T4-3 T4-4 T5-1 T5-2 T5-3 T6-1 T6-2 T6-3 T6-4 
1 pH  8.23 8.39 8.20 8.6 8.86 8.62 8.28 8.9 8.6 8.91 8.78 8.89 8.81 8.97 
2  mg/kg <0.5 / <0.5 / / / / / / / <0.5 <0.5 <0.5 <0.5 
3  mg/kg 40 / 42 / / / / / / / 31 32 18 19 
4  mg/kg 52 / 49 / / / / / / / 37 37 20 29 
5  mg/kg 0.056 / 0.049 / / / / / / / 0.069 0.079 0.017 0.018 
6  mg/kg 10.4 / 9.54 / / / / / / / 9.05 9.77 7.08 7.19 
7  mg/kg 44.5 / 52.1 / / / / / / / 27.5 28.5 17.4 20.9 
8  mg/kg 0.24 / 0.28 / / / / / / / 0.17 0.19 0.07 0.1 
9 C10-C40  mg/kg 36 7 89 32 19 29 20 11 20 21 19 16 9 8 
10  mg/kg <0.0019 / <0.0019 / / / / / / / <0.0019 <0.0019 <0.0019 <0.0019 
11  mg/kg <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 
12  mg/kg <0.0012 / <0.0012 / / / / / / / <0.0012 <0.0012 <0.0012 <0.0012 
13  mg/kg <0.0012 / <0.0012 / / / / / / / <0.0012 <0.0012 <0.0012 <0.0012 
14  mg/kg <0.0012 / <0.0012 / / / / / / / <0.0012 <0.0012 <0.0012 <0.0012 
15  mg/kg <0.0004 / <0.0004 / / / / / / / <0.0004 <0.0004 <0.0004 <0.0004 
16 1,1-  mg/kg <0.0012 / <0.0012 / / / / / / / <0.0012 <0.0012 <0.0012 <0.0012 
17 1,2-  mg/kg <0.0013 / <0.0013 / / / / / / / <0.0013 <0.0013 <0.0013 <0.0013 
18  mg/kg <0.001 / <0.001 / / / / / / / <0.001 <0.001 <0.001 <0.001 
19  mg/kg <0.0010 / <0.0010 / / / / / / / <0.0010 <0.0010 <0.0010 <0.0010 
20 1,1-  mg/kg <0.001 / <0.001 / / / / / / / <0.001 <0.001 <0.001 <0.001 
21  mg/kg <0.0015 / <0.0015 / / / / / / / <0.0015 <0.0015 <0.0015 <0.0015 
22 -1,2-  mg/kg <0.0013 / <0.0013 / / / / / / / <0.0013 <0.0013 <0.0013 <0.0013 
23 -1,2-  mg/kg <0.0014 / <0.0014 / / / / / / / <0.0014 <0.0014 <0.0014 <0.0014 
24  mg/kg <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 
25 1,1,1-  mg/kg <0.0013 / <0.0013 / / / / / / / <0.0013 <0.0013 <0.0013 <0.0013 
26  mg/kg <0.0013 / <0.0013 / / / / / / / <0.0013 <0.0013 <0.0013 <0.0013 
27  mg/kg <0.0012 / <0.0012 / / / / / / / <0.0012 <0.0012 <0.0012 <0.0012 
28 1,2-  mg/kg <0.0011 / <0.0011 / / / / / / / <0.0011 <0.0011 <0.0011 <0.0011 
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 T1 T2 T3 T4-1 T4-2 T4-3 T4-4 T5-1 T5-2 T5-3 T6-1 T6-2 T6-3 T6-4 
29 1,1,2-  mg/kg <0.0012 / <0.0012 / / / / / / / <0.0012 <0.0012 <0.0012 <0.0012 
30  mg/kg <0.0014 / <0.0014 / / / / / / / <0.0014 <0.0014 <0.0014 <0.0014 
31  mg/kg <0.0012 / <0.0012 / / / / / / / <0.0012 <0.0012 <0.0012 <0.0012 
32 1,1,1,2-  mg/kg <0.0012 / <0.0012 / / / / / / / <0.0012 <0.0012 <0.0012 <0.0012 
33  mg/kg <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 
34 1,1,2,2-  mg/kg <0.0012 / <0.0012 / / / / / / / <0.0012 <0.0012 <0.0012 <0.0012 
35 1,2,3-  mg/kg <0.0012 / <0.0012 / / / / / / / <0.0012 <0.0012 <0.0012 <0.0012 
36 1,2-  mg/kg <0.0015 / <0.0015 / / / / / / / <0.0015 <0.0015 <0.0015 <0.0015 
37 1,4-  mg/kg <0.0015 / <0.0015 / / / / / / / <0.0015 <0.0015 <0.0015 <0.0015 
38  mg/kg <0.3 / <0.3 / / / / / / / <0.3 <0.3 <0.3 <0.3 
39 2-  mg/kg <0.06 / <0.06 / / / / / / / <0.06 <0.06 <0.06 <0.06 
40  mg/kg <0.09 / <0.09 / / / / / / / <0.09 <0.09 <0.09 <0.09 
41 [a]  mg/kg <0.1 / <0.1 / / / / / / / <0.1 <0.1 <0.1 <0.1 
42  mg/kg <0.1 / <0.1 / / / / / / / <0.1 <0.1 <0.1 <0.1 
43 [b]  mg/kg <0.2 / <0.2 / / / / / / / <0.2 <0.2 <0.2 <0.2 
44 [k]  mg/kg <0.1 / <0.1 / / / / / / / <0.1 <0.1 <0.1 <0.1 
45 [a]  mg/kg <0.1 / <0.1 / / / / / / / <0.1 <0.1 <0.1 <0.1 
46 [1,2,3-cd]  mg/kg <0.1 / <0.1 / / / / / / / <0.1 <0.1 <0.1 <0.1 
47 [a,h]  mg/kg <0.1 / <0.1 / / / / / / / <0.1 <0.1 <0.1 <0.1 
48  ng-TEQ/kg 0.50 2.5 1.2 / / / / / / / 0.94 / / / 

 

4.2-21  

 
 

  
 
 

  
T1 T2 T3 T4-1 T4-2 T4-3 T4-4 T5-1 T5-2 T5-3 T6-1 T6-2 T6-3 T6-4 

1  mg/kg 5.7 ND / ND / / / / / / / ND ND ND ND 
2  mg/kg 18000 0.002 / 0.002 / / / / / / / 0.002 0.002 0.001 0.001 
3  mg/kg 900 0.058 / 0.054 / / / / / / / 0.041 0.041 0.022 0.032 
4  mg/kg 38 0.0015 / 0.0013 / / / / / / / 0.0018 0.0021 0.0004 0.0005 
5  mg/kg 60 0.173 / 0.159 / / / / / / / 0.151 0.163 0.118 0.120 
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T1 T2 T3 T4-1 T4-2 T4-3 T4-4 T5-1 T5-2 T5-3 T6-1 T6-2 T6-3 T6-4 

6  mg/kg 800 0.056 / 0.065 / / / / / / / 0.034 0.036 0.022 0.026 
7  mg/kg 65 0.004 / 0.004 / / / / / / / 0.003 0.003 0.001 0.002 
8 C10-C40  mg/kg 4500 0.008 0.002 0.020 0.007 0.004 0.006 0.004 0.002 0.004 0.005 0.004 0.004 0.002 0.002 
9  mg/kg 4 ND / ND / / / / / / / ND ND ND ND 

10  mg/kg 1200 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
11  mg/kg 28 ND / ND / / / / / / / ND ND ND ND 
12  mg/kg 570 ND / ND / / / / / / / ND ND ND ND 
13  mg/kg 640 ND / ND / / / / / / / ND ND ND ND 
14  mg/kg 70 ND / ND / / / / / / / ND ND ND ND 
15 1,1-  mg/kg 9 ND / ND / / / / / / / ND ND ND ND 
16 1,2-  mg/kg 5 ND / ND / / / / / / / ND ND ND ND 
17  mg/kg 37 ND / ND / / / / / / / ND ND ND ND 
18  mg/kg 0.43 ND / ND / / / / / / / ND ND ND ND 
19 1,1-  mg/kg 66 ND / ND / / / / / / / ND ND ND ND 
20  mg/kg 616 ND / ND / / / / / / / ND ND ND ND 
21 -1,2-  mg/kg 596 ND / ND / / / / / / / ND ND ND ND 
22 -1,2-  mg/kg 54 ND / ND / / / / / / / ND ND ND ND 
23  mg/kg 0.9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
24 1,1,1-  mg/kg 840 ND / ND / / / / / / / ND ND ND ND 
25  mg/kg 2.8 ND / ND / / / / / / / ND ND ND ND 
26  mg/kg 2.8 ND / ND / / / / / / / ND ND ND ND 
27 1,2-  mg/kg 5 ND / ND / / / / / / / ND ND ND ND 
28 1,1,2-  mg/kg 2.8 ND / ND / / / / / / / ND ND ND ND 
29  mg/kg 53 ND / ND / / / / / / / ND ND ND ND 
30  mg/kg 270 ND / ND / / / / / / / ND ND ND ND 
31 1,1,1,2-  mg/kg 10 ND / ND / / / / / / / ND ND ND ND 
32  mg/kg 1290 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
33 1,1,2,2-  mg/kg 6.8 ND / ND / / / / / / / ND ND ND ND 
34 1,2,3-  mg/kg 0.5 ND / ND / / / / / / / ND ND ND ND 
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T1 T2 T3 T4-1 T4-2 T4-3 T4-4 T5-1 T5-2 T5-3 T6-1 T6-2 T6-3 T6-4 

35 1,2-  mg/kg 560 ND / ND / / / / / / / ND ND ND ND 
36 1,4-  mg/kg 20 ND / ND / / / / / / / ND ND ND ND 
37  mg/kg 260 ND / ND / / / / / / / ND ND ND ND 
38 2-  mg/kg 2256 ND / ND / / / / / / / ND ND ND ND 
39  mg/kg 76 ND / ND / / / / / / / ND ND ND ND 
40 [a]  mg/kg 15 ND / ND / / / / / / / ND ND ND ND 
41  mg/kg 1293 ND / ND / / / / / / / ND ND ND ND 
42 [b]  mg/kg 15 ND / ND / / / / / / / ND ND ND ND 
43 [k]  mg/kg 151 ND / ND / / / / / / / ND ND ND ND 
44 [a]  mg/kg 1.5 ND / ND / / / / / / / ND ND ND ND 
45 [1,2,3-cd]  mg/kg 15 ND / ND / / / / / / / ND ND ND ND 
46 [a,h]  mg/kg 1.5 ND / ND / / / / / / / ND ND ND ND 
47  mg/kg 4×10-5 0.013 0.063 0.030 / / / / / / / 0.024 / / / 

ND  
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4.2-22 mg/kg  

 
 

 
 
 

    
 

%  
 

%  
 
 

1 pH  14 8.97 8.2 8.65 0.26 100 0 0 
2  6 <0.5 <0.5 / / 0 0 0 
3  6 42 18 30.33 9.25 100 0 0 
4  6 52 20 37.33 10.96 100 0 0 
5  6 0.079 0.017 0.05 0.02 100 0 0 
6  6 10.4 7.08 8.84 1.27 100 0 0 
7  6 52.1 17.4 31.82 12.44 100 0 0 
8  6 0.28 0.07 0.18 0.07 100 0 0 
9 C10-C40  14 89 7 24.00 19.91 100 0 0 
10  6 <0.0019 <0.0019 / / 0 0 0 
11  14 <0.0013 <0.0013 / / 0 0 0 
12  6 <0.0012 <0.0012 / / 0 0 0 
13  6 <0.0012 <0.0012 / / 0 0 0 
14  6 <0.0012 <0.0012 / / 0 0 0 
15  6 <0.0004 <0.0004 / / 0 0 0 
16 1,1-  6 <0.0012 <0.0012 / / 0 0 0 
17 1,2-  6 <0.0013 <0.0013 / / 0 0 0 
18  6 <0.001 <0.001 / / 0 0 0 
19  6 <0.0010 <0.0010 / / 0 0 0 
20 1,1-  6 <0.001 <0.001 / / 0 0 0 
21  6 <0.0015 <0.0015 / / 0 0 0 
22 -1,2-  6 <0.0013 <0.0013 / / 0 0 0 
23 -1,2-  6 <0.0014 <0.0014 / / 0 0 0 
24  14 <0.0011 <0.0011 / / 0 0 0 
25 1,1,1-  6 <0.0013 <0.0013 / / 0 0 0 
26  6 <0.0013 <0.0013 / / 0 0 0 
27  6 <0.0012 <0.0012 / / 0 0 0 
28 1,2-  6 <0.0011 <0.0011 / / 0 0 0 
29 1,1,2-  6 <0.0012 <0.0012 / / 0 0 0 
30  6 <0.0014 <0.0014 / / 0 0 0 
31  6 <0.0012 <0.0012 / / 0 0 0 
32 1,1,1,2-  6 <0.0012 <0.0012 / / 0 0 0 
33  14 <0.0012 <0.0012 / / 0 0 0 
34 1,1,2,2-  6 <0.0012 <0.0012 / / 0 0 0 
35 1,2,3-  6 <0.0012 <0.0012 / / 0 0 0 
36 1,2-  6 <0.0015 <0.0015 / / 0 0 0 
37 1,4-  6 <0.0015 <0.0015 / / 0 0 0 
38  6 <0.3 <0.3 / / 0 0 0 
39 2-  6 <0.06 <0.06 / / 0 0 0 
40  6 <0.09 <0.09 / / 0 0 0 
41 [a]  6 <0.1 <0.1 / / 0 0 0 
42  6 <0.1 <0.1 / / 0 0 0 
43 [b]  6 <0.2 <0.2 / / 0 0 0 
44 [k]  6 <0.1 <0.1 / / 0 0 0 
45 [a]  6 <0.1 <0.1 / / 0 0 0 
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%  
 

%  
 
 

46 [1,2,3-cd]  6 <0.1 <0.1 / / 0 0 0 
47 [a,h]  6 <0.1 <0.1 / / 0 0 0 

48 
 

ng-TEQ/kg  
4 2.5 0.5 1.29 0.74 100 0 0 

pH T1 T2 T3 T4 T5 T6

 

GB36600-2018 pH  

4.2.4.3  

pH T1 T2 T3 T4 T5 T6

 

GB36600-2018 pH  
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5  

 

5.1  

 

5.1.1  

 

 

5.1-1  

  
μg/m3  

 
   

1  640 589 614.5 
 

4.5m/s 
16-21℃ 

2 50m 384 286 335 
3 50m 411 331 371 
4 100m 369 298 334 
5 150m 275 338 306.5 

 
5.1-1  

614.5μg/m3

2.1

150m 306.5μg/m3

 

 

 
  

 
 
 
 
 
 
 
 

     

μg/m3 
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3.4m/s

200m  

5.1.2  

 

1

 

2

 

3

 

4

 

5

 

6

 

7

 



157 

 

5.2  

GB12523-2011

 

2020 20

 

1

 

2  

3  

4

 

5.3  

 

5.4  

 

5.5  
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6  

6.1  

 

SBS RTO

DA001 DA003

5  

6.1.1  

1  

 

6.1-1  

 
 

 
 
 

 
  

  
mg/m³ 

 
kg/h 

 
mg/m³ 

 
kg/h 

DA001 
RTO

 
40m 

 2.7 0.162 20 / 
GB31571-2015  3 0.180 50 / 

 3 0.180 100 / 
TRVOC 3 0.180 20 21.3 

DB12/524-2020 
NMHC 3 0.180 20 21.3 

 0.004 0.0002 
50 / GB31571-2015 
/ 8.5 DB12/059-2018 

 0.004 0.0002 100 / 

GB31571-2015 
 0.795 0.048 100 / 
 1 0.060 100 / 

1,3  1 0.060 1 / 
 309  1000  DB12/059-2018 

DA002 
 

25m 

 3.2 0.006 30 / 

GB18484-2020 

 3 0.005 100 / 
 119 0.214 300 / 
 3 0.005 100 / 

 0.08 0.0001 4.0 / 
 1.01 0.0018 60 / 

TRVOC 2.29 0.0041 20 8.3 
DB12/524-2020 

NMHC 2.29 0.0041 20 8.3 

 
3.3×10-3 
ngTEQ/m3 

5.9×10-12 
0.5 

ngTEQ/m3 
/ GB18484-2020 

DA003 
 

 
20m  1.4 0.049 18 0.425 GB16297-1996 

DA005 
 

15m 

NMHC 1.09 0.013 60 1.8 
DB12/524-2020 

TRVOC 1.09 0.013 50 1.5 
 0.021 0.0003 / 0.06 

DB12/059-2018 
 354  1000  

DA006 15m NMHC 7.70 0.046 60 1.8 DB12/524-2020 
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mg/m³ 

 
kg/h 

 
mg/m³ 

 
kg/h 

2 
TRVOC 7.70 0.046 50 1.5 

 
 

0.042 0.0003 40 1.0 

DA007 
1 

15m 

NMHC 7.70 0.046 60 1.8 

DB12/524-2020 
TRVOC 7.70 0.046 50 1.5 

 
 

0.042 0.0003 40 1.0 

DA008 
3 

15m 

NMHC 7.70 0.046 60 1.8 

DB12/524-2020 
TRVOC 7.70 0.046 50 1.5 

 
 

0.042 0.0003 40 1.0 

RTO DA001

GB31571-2015 5

TRVOC NMHC DB12/524-2020

1

1,3 GB31571-2015 6

DB12/059-2018 1 DA002

GB18484-2020 3 TRVOC NMHC

DB12/524-2020 1

DA003 GB16297-

1996 2

DA005 TRVOC NMHC

DB12/524-2020 1

DB12/059-2018 1 DA006-

DA008 TRVOC NMHC

DB12/524-2020 1  

RTO DA001 DA002 2

15m 2 65m

DA001&DA002 33.4m TRVOC NMHC 0.184kg/h

DB12/524-2020 1

33.4m TRVOC NMHC
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15.6kg/h  

 

2  

SBS VOCs

RTO RTO

VOCs

 

      MSDS 20℃ 0.004kPa 0.3kPa

GB31571-2015       

170m3 200m3

2

 

VOCs VOCs

NMHC

GB31571-2015

DB12/059-2018  

6.1.2  

GB31571-2015

 

6.1-2  

    

1 
 

VOCs

2 3%

 

RTO

 

 

2 ≥76.6kPa 245.27kPa  
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 21℃
 

≥5.2kPa 27.6kPa
≥150m3

≥27.6kPa
76.6kPa ≥75m3

a

b

c

4 5  

 

 

a

 

b

75%
2000μmol/mol c

d

e

f

15d
90d

2

5  

 
 

3 

 

a
b c d

e
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f g h

 

a
/

3
b

6 c

30d d

e

a
b f GB37822

10%  

a

2000μmol/mol
b

500μmol/mol  
a

15d b
5d

c

15d

 

1  

4 
 RTO
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4 5 a

b

c
d

e

f

 

 

a
b

c

1
 1  

 

 
  

4 5
 

RTO
RTO

 

 

15m

 

RTO DA001
40m

DA003 20m
DA005

DA006-
DA008 15m  

 

VOCs

TOC

TOC
JD-S-

25053-4-2-1
4.3%

10%  
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10%
5.3.5 c

5.3.6  

6.2  

7 DA004

 HJ853-2017

 HJ942-2018 RTO DA001

DA002 DA003

DA005 DA006-DA008 7

 

VOCs VOCs

NMHC

GB31571-2015

DB12/059-2018

VOCs  

6.2.1  

 

6.2-1  

 
 

 
 

 
/ mg/m3  

 
/ kg/h  

 
/ t/a  

 

1 DA001 

 2.7 0.162 1.36 
 3 0.180 1.51 
 3 0.180 1.51 

TRVOC 3 0.180 1.51 
NMHC 3 0.180 1.51 

 0.004 0.0002 0.002 
 0.004 0.0002 0.002 
 0.795 0.048 0.40 
 1 0.060 0.50 

1,3  1 0.060 0.50 
2 DA002  1.4 0.049 0.41 

3 DA003 

 3.2 0.006 0.03 

 3 0.005 0.02 

 119 0.214 0.90 

 3 0.005 0.02 

 0.08 0.0001 0.001 
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/ mg/m3  

 
/ kg/h  

 
/ t/a  

 1.01 0.0018 0.008 
TRVOC 2.29 0.0041 0.02 
NMHC 2.29 0.0041 0.02 

 
3.3×10-3 

ngTEQ/m3 
5.9×10-12 2.5×10-11 

 

 1.80 
 1.53 
 2.41 

TRVOC 1.53 
NMHC 1.53 

 0.002 
 0.002 
 0.40 

 0.50 
1,3  0.50 

 0.02 
 0.001 

 0.008 

 2.5×10-11 
 

4 DA005 
NMHC 1.09 0.013 0.11 
TRVOC 1.09 0.013 0.11 

 0.021 0.0003 0.003 

5 DA006 
NMHC 7.70 0.046 0.39 
TRVOC 7.70 0.046 0.39 

 0.042 0.0003 0.003 

6 DA007 
NMHC 7.70 0.046 0.39 
TRVOC 7.70 0.046 0.39 

 0.042 0.0003 0.003 

7 DA008 
NMHC 7.70 0.046 0.39 
TRVOC 7.70 0.046 0.39 

 0.042 0.0003 0.003 

 

NMHC 1.28 
TRVOC 1.28 

 0.003 
 0.009 

 

 

 1.80 
 1.53 
 2.41 

TRVOC 2.81 
NMHC 2.81 

 0.002 
 0.002 
 0.40 

 0.50 
1,3  0.50 

 0.02 
 0.001 
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/ mg/m3  

 
/ kg/h  

 
/ t/a  

 0.008 

 2.5×10-11 
 0.009 

6.2.2  

 

6.2-2  

  / t/a  
1  1.80 
2  1.53 
3  2.41 
4 TRVOC 2.81 
5 NMHC 2.81 
6  0.002 
7  0.002 
8  0.40 
9  0.50 

10 1,3  0.50 
11  0.02 
12  0.001 

13  0.008 

14  2.5×10-11 
15  0.009 

6.2.3  

 

6.2-3  

 
 

 
 

 
 

 
 

 
mg/m3  

 
 

kg/h  

 
 

 
/  

 

1 
RTO

 

RTO
RTO

 

TRVOC 200 12 

2h / 

 
NMHC 150 12 

6.3  

 

6.3-1  

  

 
 □ � □ 
 =50km□ 5~50km□ =5km� 

 
SO2+NOx 

 
≥2000t/a□ 500~2000t/a□ 500t/a� 
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SO2 NO2 PM10 PM2.5 CO

O3  
 

PM2.5□ 
PM2.5� 

  � � D� □ 

 

 □ � □ 
 2023  

 
□ � � 

 □ � 

 
 

 
� 
� 

� □ 
□ 

□ 

 

 
AERM
OD□ 

ADMS□ 
AUSTA
L2000□ 

EDMS/ 
AEDT□ 

CALP
UFF□ 

 
□ 

□ 

 ≥50km□ 5~50km□ =5km□ 

 (                 ) 
PM2.5□ 

PM2.5□ 

 
≤100%□ >100%□ 

 

 ≤10%□ >10%□ 

 ≤30%□ >30%□ 

1h
   h 

≤100%□ >100%□ 

 

□ □ 

 
k≤-20%□ k>-20%□ 

 
 

TRVOC
NMHC

1,3

 

� 
� 

□ 

         � 

 

  �        □ 

 
          m 

 
SO2:1.53t/a NOx:2.41t/a :1.80t/a VOCs:2.81t/a 

“□” “√” “    ”  

6.4  

RTO DA001
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GB31571-2015 TRVOC NMHC

DB12/524-2020

1,3 GB31571-2015

DB12/059-2018

DA002

GB18484-2020

TRVOC NMHC DB12/524-

2020 DA003

GB16297-1996 DA005

TRVOC NMHC DB12/524-2020

DB12/059-2018

DA006-DA008 TRVOC NMHC

DB12/524-2020
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7  

7.1  

 

SBS

 

pH COD BOD5 SS

BHT 2,6 -4-       

SBS

JD-S-25053-4-2-1

GB31571-2015 3

SBS LiCl

pH COD

SS pH COD BOD5 SS

pH COD BOD5 SS pH COD BOD5

SS  

7.2 t/a

205.7t/d 433.5m3/d

440.6m3/d 7.1m3/d  
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7.1-1  

  
 

 m3/d   

1  433.5 

pH6~9 COD≤130mg/L BOD5≤50mg/L
SS≤20mg/L ≤2.0mg/L ≤3.0mg/L

≤30mg/L ≤3.0mg/L
≤0.1mg/L ≤1mg/L ≤0.1mg/L  

7.2  

 

7.2-1  

    
  

   

 
DW001  

pH  6~9 4~11 

 

 
COD mg/L ≤130 1000  
BOD5 mg/L ≤50 350  

SS mg/L ≤20 200  
 mg/L ≤2.0 30  
 mg/L ≤3.0 8.0  

 mg/L ≤30 150  
DB12/356-2018  

 
 mg/L ≤3.0 70  
 mg/L ≤0.1 0.5 

GB31571-2015  

 
 mg/L ≤1 20  
 mg/L ≤0.1 0.2  

pH COD BOD5 SS

DB12/356-2018

GB31571-2015  

7.3  

2007 2009

5 2328 21500m2

A/O

1 m3/d

20 40

4
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+A/O+

DB12/599-2015 A

 

A2200240635672C

DB12/599-

2015 A  

7.3-1  
      

2025.02.13 

pH  7.0 6-9   
 0.382 1.5 mg/L  

 <0.06 1.0 mg/L  
 <10 1000 /L  

 23 30 mg/L  
 <2 15   

 2.8 6 mg/L  
 <0.06 0.5 mg/L  
 2 5 mg/L  

 <0.05 0.3 mg/L  
 4.87 10 mg/L  
 0.09 0.3 mg/L  

320m3/d~800m3/d

433.5m3/d

 

7.4  

 

7.4-1  

 
 

 
 

 
 

 
 

 
 

  
 

 

 
 

 
 

   

1 
 

pH 
COD 
BOD5 

SS 
 
 

 

 
 
 
 

 

 / / / 
DW 
001 

�  
□  

�  
□  
□  
□  
□

 



173 

 
 

 
 

 
 

 
 

 
 

  
 

 

 
 

 
 

   
 
 
 
 

 

7.4-2  

 
 

 
 

 

 
/ 

( t/a) 

 
 

 
 

 
 
 

 

   
 

 
 

(mg/L) 

1 
DW 
001 

117°43′ 
45.12″E 

38°57′ 
1.14″N 

15.2* 

 
 
 

 
 

/ 

 
 
 
 
 
 

pH 6-9 
COD 30 
BOD5 6 

SS 5 
 1.5(3.0)** 
 0.3 

 
12 

 10 
 0.01 
 0.5 

* ** 11 1 3 31  

 

7.4-3  

   
 

 / mg/L  

1 DW001 

pH 

 

4~11  
COD 1000 
BOD5 350 

SS 200 
 30 
 8.0 

  
DB12/356-2018  

150 
 70 

 

GB31571-2015  

0.5 
 20 
 0.2 

 

7.4-4  

 
 

 
 

 
 

 
mg/L  

 
t/d  

 
t/d  

 
t/a  

 
t/a  

1 DW001 
COD ≤130 / 0.0563 / 19.72 

 ≤2.0 / 0.0009 / 0.30 
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mg/L  

 
t/d  

 
t/d  

 
t/a  

 
t/a  

 ≤3.0 / 0.0013 / 0.46 
 ≤3.0 / 0.0013 / 0.46 

 
 

COD / 19.72 
 / 0.30 
 / 0.46 
 / 0.46 

7.5  

 

7.5-1  

  

 

 � □ 

 

□ □ □ □
□

□ □ □ 

 
  

□ � □ □ □ □ 

 
□

� � pH �
□ □ □ 

□ □ □
□ □ 

 
  

□ □ A□
B�  

□ □ □ 

 

 

  
□

□  
□ □ 

□ 
□ □ □

□ □ □ □ 

 

  
□ □ □

□ □ □ □
□ 

□ □
□ 

 
□ 40% □ 40% □ 

 
 

  
□ □ □

□ □ □ □
□ 

□ □ □ 

 

   
□ □ □

□ □ □ □
□ 

       
     

 

     km     km2 
            

 
Ⅰ □ Ⅱ □ Ⅲ □ Ⅳ □ Ⅴ □ 

□ □ □ □ 
              

 □ □ □ □ □ □ □ □ 
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□ □ □  
□ □ □  

□ □ □  
□ □

□  
□ 

□ 
□ 

□ 

□ 
□ 

 

     km      km2 
         

 
□ □ □ □  

□ □ □ □ 
□ 

 

□ □ □ 
□ □ 

□ 
□ 

 
□ □ □ 

□ □ 

 

 

 □  □ 

 

□ 
□ 

□ 
□ 

□ 
□ 

□ 

□ 
□ 

 

 / t/a  / mg/L  
COD 19.72 ≤130 

 0.30 ≤2.0 
 0.46 ≤3.0 
 0.46 ≤3.0 

 
   / t/a  / mg/L  

                    

 
  m3/s    m3/s    m3/s 
  m     m     m 

 □ □ □ □
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□ □ 

 

   
 □ □ � � □ □ 
          

         
pH COD BOD5 SS

 

 
□ 

  �  □ 
“□” √ “    ” “ ”  

7.6  

pH COD BOD5 SS

DB12/356-2018

GB31571-

2015
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8  

8.1  

1m  

8.2  

 

8.3  

 

8.3-1  

 
 

  
*/m /  

/ dB(A)/m  
 

 
 
 X Y Z 

1  / 90 -130 1 70 1   
*  

8.4  

 HJ2.4-2021 A

 

Lp(r) Lp(r0)+DC (Adiv Aatm Agr Abar Amisc) 

Lp(r) dB  

Lp(r0) r0 dB  

r m  

r0 1m  

DC Lw

dB 0  

Adiv dB Adiv 20lg(r/r0)  

Aatm dB 0  

Agr dB 0  

Abar dB  

Amisc dB 0  

 

 
�

�
n

i

piL
1

10/10lg10
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L dB(A)  

Pi i dB(A)  

n  

8.5  

 

8.5-1 dB(A)  

  
 

    
1  17.4 25.9 20.9 29.4 

 17.4 25.9 20.9 29.4 

 

8.5-2 dB(A)  

 
 
 

*    
       

 17.4 60 53 60 53 65 55  
 25.9 62 53 62 53 70 55  
 20.9 58 54 58 54 65 55  
 29.4 60 53 60 53 65 55  

*  

GB12348-2008 4

GB12348-2008

3  

8.6  

 

8.6-1  

  
 

 
 □              □                � 
 200m□              200m□         200m� 

  A �    A □    □ 
  �       □          □ 

 

 0 □ 1 □ 2 □ 3 � 4a □ 4b □ 
 □ □ □ □ 

 �      □      □ 
   

 
 

 
 

□          �           □ 

 
 

 �               □               
 200m□              200m□         200m� 
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  A �   A □     □ 

 �                    □ 
 

 
□                    □ 

 
 

 �   □  □  �  □ 
 
 

           � 

  �        □ 
□ √  

8.7  

GB12348-2008 4

GB12348-2008

3  
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9  

9.1  

 

SBS

 

9.1-1  

 
 

a   
t/a  

  
 

 
 

 
 

1    40 42 +2  
2 b   5 6 +1  
3 b   245 294 +49  
4    1 1.05 +0.05  
5 SBS    20 24 +4  
6    2.5 3 +0.6  
7    3 3.6 +0.6  
8    3 3.6 +0.6  
9    3 3.6 +0.6  
10    60 72 +12  
11    20 24 +4  
12    0.03 0.03 /  
13    18 18 /  
14    4 4.5 +0.5  
15  /  17.5 18.4 +0.9  

a

 
b 10 90%

1%  

 

9.1-2  

 
  

 
 

 
 
 

 
t/a  

 

1 
 

 900-041-49   42 
 

2 
 

 265-103-13   6 
 

3 
 

 900-013-11   294 
 

4 
 

 900-041-49   1.05 
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t/a  

 

5 
SBS

 
 /   24 

 

6   /   3 
 

7 
 

 900-047-49   3.6 
 

8 
 

 900-047-49   3.6 
 

9 
 

 900-041-49 
 

 3.6 
 

10 
 

 900-041-49 
 

 72 
 

11 
 

 /   24 
 

12   / 
 

 0.03 
 

13 
 

 900-039-49 
 

 18 
 

14   900-214-08 
 

 4.5 
 

15 
 

/ /   18.4 
 

9.2  

9.2.1  

SBS

 

9.2.2  

 

9.2-1  

 
 

 
 
 

 
 
 

 
 
 

 
t/a  

 
 

 
 

 
 

 
 

 
 

 
  

1 
 

HW49 
900-

041-49 
42 

 
 

 
 

3
 

T 

 
2 

 
HW13 

265-
103-13 

6 
 

 1  T 
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t/a  

 
 

 
 

 
 

 
 

 
 

 
  

  

3 
 

HW11 
900-

013-11 
294 

 
 

  
1  

T
I R 

 

4 
 

HW49 
900-

041-49 
1.05 

 
 

 
 1  T 

 

5 
 

HW49 
900-

047-49 
3.6   

  
1  T C 

6 
 

HW49 
900-

047-49 
3.6   

  
3

 
T R 

7 
 

HW49 
900-

041-49 
3.6 

 
 

  
1  T 

8 
 

HW49 
900-

041-49 
72 

 
 

  
1  T C 

9 
 

HW49 
900-

039-49 
18 

 
 

  
2  T 

10  HW08 
900-

214-08 
4.5 

 
   1  T I 

T C I R  

2025

HW49 900-041-49

HW13

265-103-13

/

HW11

900-013-11

HW49 900-047-49

HW49 900-039-49
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VOCs HW08

900-214-08

 

9.2.3  

 

9.3  

9.3.1  

GB18597-2023   HJ2025-2012

GB18597-2023

 

9.3-1  

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

1 

 HW49 900-041-49 

 
 

20m2 

 

50t 3  

 HW13 265-103-13  
 HW49 900-041-49  
 HW49 900-041-49  
 HW49 900-041-49  

 HW49 900-039-49  
 HW08 900-214-08  

2 
 HW49 900-047-49  

 
15m2 

 
4t 3  

 HW49 900-047-49  

1 2

 

9.3.2  
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9.3.3  

DA002

70kg/h 3500h/a

4200h/a  

9.3.4  

 

9.4  

9.4.1  

GB18599-2020  

 

 

 

 

GB15562.2  

9.4.2  

HJ2025-2012

 

   23  

GB18597-2023
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1m 10-7cm/s 2mm

10-10cm/s  

 

 

 

1/10

 

VOCs

GB16297  
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VOCs

 

 

 

 

 

 

 

 

 

9.5  

SBS
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10  

10.1  

 

1 1

SBS

 

 

10.2  

 

10.2.1  

 HJ610-2016

 

10.2.2  
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1000L/

 

DB12/356-2018 GB31571-2015

 

10.3  

1  

 

2  

 HJ610-2016
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100 1000 30  

3  

 

4  

GB/T14848-2017

 

5  

300mg/L  

6  

 

7  

 

 

 

X- :m  

t- d  
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C(x, t)- -t x g/L  

Co g/L  

U- m/d  

D- m2/d  

erfc () ( )  

8 u  

K=0.155m/d I

0.42‰ ne=0.07 u=KI/ne=0.00093m/d  

9 x DL 

2011 10 16

Gelhar

αL 5m

DL=αL×u=5×0.00093=0.00465m2/d  

10  

100d 1000d 30

10950d  

10.3-1  

  
 

/m /m 

 
100  3.9 4.5 

1000  13 14.8 
30  50 56 
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100  

 

1000  

 

30 10950  

10.3-1  

100 1000
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30 GB3838-2002 Ⅲ

0.02mg/L 3.9m 13m 50m 100d

1000d 30

 

10.4  

 HJ610-2016

 

100 1000 30

GB3838-2002 Ⅲ 0.02mg/L

3.9m 13m 50m 100d 1000d 30

 

10.5  

100

1000 30 GB3838-2002

Ⅲ 0.02mg/L 3.9m 13m 50m

100d 1000d 30
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11  

11.1  

 HJ964-2018

A  

1 1

SBS

 

 

11.1-1  

 /   a  b 

 

  

 

pH
C10-C40

 

 

   

TRVOC NMHC 

  

a  
b

 

11.2  
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1  

 

2  

 

 

1000L/

 

DB12/356-2018 GB31571-2015
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11.3  

 

11.3.1  

 

GB36600-2018

 

11.3.2  

0.2km

0.45km2  

11.3.3  

30  

11.3.4  

4200h/a  

11.3.5  

 

GB36600-2018  

11.3-1  

     
1  mg/kg 4×10-5 GB36600-2018 

11.3.6  

 HJ964-2018

E

E  
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— g/kg  

— g

2.5×10-5g/a  

— g

0  

— g

0  

— kg/m3 1400  

A— m2 450000  

D— 0.2m  

n— a 30  

 

 

— g/kg

2.5ng-TEQ/kg  

— g/kg  

11.3.7  

 

11.3-2  

   
1 Sb 2.5ng-TEQ/kg 
2 S 0.006ng-TEQ/kg 
3 S 2.506ng-TEQ/kg 
4  4×10-5mg/kg 40ng-TEQ/kg  

30 0.006ng-

TEQ/kg 2.506ng-TEQ/kg  

GB36600-2018

� � � �DARLInS bSSS 		���� �/

S�

SI

SL

SR

b�

bS

S
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11.4  

 

11.4-1  

   

 
 
 
 

 � □ □  

 � □ □ 
 

   6.24  hm2  

                

 
� □ � □

   
 

 
 

 

 pH C10-C40   

 
Ⅰ � Ⅱ □ Ⅲ □ Ⅳ □  

 □ □ �  
 □ � □  

 
 
 
 
 
 

 a)� b)� c)� d)�  
  C 

 

    

 
 1 2 0.1m 

 3  
0.2m 1.0m 2.0m

5.0m 

 
GB 36600 45 +pH C10-C40

 
 

 
 
 
 

 
GB 36600 45 + C10-C40

 
 

 GB 15618□ GB 36600� D.1□ D.2□      

 
T1 T2 T3 T4 T5 T6

 
GB36600-2018  

 

 
 
 
 

   
 E� F□         

 
         
        

 
 

 
a)� b)□ c)□ 
a)□ b)□ 

 
 

 
 
 
 

 
□ � �

   
 

 

   

 
3 

pH C10-C40

 

5 1
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GB36600-2018
 

 

1 “□” √ “ ” “ ”  
2  

11.5  

 

 

GB36600-2018  
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12  

170m3 200m3

2       5%

HJ169-2018 B

 

2008

HJ169-2004

2018 HJ169-2018

Q  

12.1  

12.1.1  

 

12.1-1  

    /t 
1 

 

  156.6 
2  a 275.4a 
3 

 
 65.4 

4  370.6 
5 

 
 65.4 

6  370.6 
7 

 
 18.1 

8  103 
9 b  29.6 
10 

  
 2.79 

11  15.81 
12 

 
  3.9 

13   12.4 
14 

 
  2.4 

15   23.3 
16 

 

 

 1.7 
17  3.9 
18  4.23 
19  23.97 
20   3.0 
21   2.5 
22 

 
 4.23 

23  23.97 
24 

 
1#  

 4.23 
25  23.97 
26   1.4 
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    /t 
27   1.0 
28 

2#  
 4.23 

29  23.97 
30 

 
  5.0 

31   0.56 
32 

 

  0.225 
33   0.002 
34   0.002 
35   0.08 
36   0.04 
37   0.02 
38   0.00003 
39   0.0015 
40   0.02 
41   0.12 
42 

1 
  0.5 

43   6.0 
44   294 
45 2   1.0 
46 

 
  0.6 

47   0.7 
48   0.01 

a 137.7t  
b 20% 80%  

12.1.2  

12.1.2.1  

1 500m  

500m

669 500 1000  

12.1-2 500m  

   /m  /  
1   74  18 
2   106  20 
3   30  65 
4   248  80 
5   110  125 
6   40  303 
7   365  58 

500m  669 
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12.1-1 500m  

2 5km  

5km

110400 5  

12.1-3 5km  

   /m  /  
1   4800  2100 
2   1000  50 
3   1900  100 
4   2150  20100 
5   3000  20400 
6   3400  23000 
7   4000  31600 
8   4250  6400 
9   4600  6650 

5km  110400 
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12.1.2.2  

 

GB3838-2002 V

GB3097-1997

HJ169-2018 D D.3 F3

10km

HJ169-2018 D D.4 S1

HJ169-2018

D D.2 E2  

12.1-4  

 
 

F1 F2 F3 
S1 E1 E1 E2 
S2 E1 E2 E3 
S3 E1 E2 E3 

 

 

12.1-2  
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12.1.2.3  

 HJ 610-2016

G3  

0.0722m/d 8.35×10-5cm/s 1.23~1.65m

HJ169-2018 D D.7

D2

E3  

12.1-5  

 
 

G1 G2 G3 
D1 E1 E1 E2 
D2 E1 E2 E3 
D3 E1 E2 E3 

12.1.2.4  

 

12.1-6  

  

 
 
 
 

   /m   

1 
 

 74  18 

2 
 

 106  20 

3 
 

 30  65 

4 
 

 248  80 

5 
 

 110  125 

6 
 

 40  303 

7 
 

 365  58 
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8 
 

 4800  2100 

9   1000  50 
10   1900  100 
11   2150  20100 

12 
 

 3000 
 

20400 

13 
 

 3400 
 

23000 

14   4000  31600 
15   4250  6400 
16   4600  6650 

500m  669 
5km  110400 

E  E1 

 
 
 

 
   24h /km 

1    
10km  

    /m 
1  S1 IV 1600 

E  E2 

 
 
 

   
  

/m 

/  G3 / D2 / 
E  E3 

12.2  

12.2.1 P  

12.2.1.1 Q  

Q

Q

Q  

 

q1 q2 … qn t  

Q1 Q2 … Qn t  

Q<1 I  

Q≥1 Q 1 1≤Q<10 2 10≤Q<100 3 Q≥100  
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12.2-1 Q  

 
 

 
 

CAS  
 

qn t  
 

Qn(t) 
 

Q   
1  100-42-5 156.6 10 15.66 

 
2  106-99-0 275.4 10 27.54 
3  110-54-3 148.9a 10 14.89 
4  110-82-7 873.8b 10 87.38 
5  110-54-3 2.79 10 0.279 

 6  110-82-7 15.81 10 1.581 

7  100-42-5 16.3 10 1.63 
 

8  106-99-0 25.7 10 2.57 
 

9  100-42-5 1.7 10 0.17 

 

10  106-99-0 3.9 10 0.39 
11  110-54-3 8.46 10 0.846 
12  10026-04-7 3 5 0.6 
13  75-78-5 2.5 2.5 1.0 
14  110-82-7 47.94 10 4.794 
15  110-54-3 8.46 10 0.846 

 
16  110-82-7 47.94 10 4.794 
17  7664-93-9 1.4 10 0.14 
18  1310-73-2 1 / / 
19  75-78-5 5.0 2.5 2.0 

 
20  109-99-9 0.56 / / 
21  108-88-3 0.225 10 0.0225 

 

22  7664-93-9 0.002 10 0.0002 
23  7647-01-0 0.002 7.5 0.0003 
24  67-66-3 0.08 10 0.008 
25  67-56-1 0.04 10 0.004 
26  110-82-7 0.02 10 0.002 
27  1336-21-6 0.00003 10 0.000003 
28  67-64-1 0.0015 10 0.0002 
29  1310-73-2 0.02 / / 
30  109-99-9 0.12 / / 
31  / 0.2 10c 0.02 

2 32  / 6 10 0.6 
33  / 294 10 29.4 
34  / 0.6 2500 0.0002 1 
35  74-82-8 0.01 10 0.001 

 
36  100-42-5 0.7 10 0.07 
37  106-99-0 0.6 10 0.06 
38  74-82-8 0.001 10 0.0001 

Q ∑ 197.3 / 
a =65.4+65.4+18.1=148.9t  
b =370.6+370.6+103+29.6=873.8t  
c CODCr ≥10000mg/L  

Q=199.3 Q>100  
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12.2.1.2 M  

M 1 M>20 2 10

M≤20 3 5 M≤10 4 M=5 M1 M2 M3 M4  

12.2-2 M  

   

 

 

10/  

 5/  

a  
5/

 
/

 
/  10 

 b  
10 

  5 
a. ≥300℃ P ≥10.0MPa  
b.  

12.2-3 M  

   /   
1   1 10 
2   1 5 

 2 15 

1 1

M 15 M2  

12.2.1.3 P  

Q M

P P1 P2 P3 P4  

12.2-4 P  

 
Q  

M  
M1 M2 M3 M4 

Q≥100 P1 P1 P2 P3 
10≤Q<100 P1 P2 P3 P4 

1≤Q<10 P2 P3 P4 P4 

P1  

12.2.2  

I II III IV/IV+
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12.2-5  

E  
P  

P1  P2  P3  P4  
E1  Ⅳ+ Ⅳ Ⅲ Ⅲ 
E2  Ⅳ Ⅲ Ⅲ Ⅱ 
E3  Ⅲ Ⅲ Ⅱ Ⅰ 

Ⅳ+  

P P1 E1

E2 E3  

HJ169-2018

Ⅳ+ Ⅳ

Ⅲ Ⅳ+  

12.2.3  

Ⅳ Ⅲ Ⅱ

Ⅰ  

12.2-6  

 Ⅳ Ⅳ+ Ⅲ Ⅱ Ⅰ 
    a 

a
 

Ⅳ+ Ⅳ

Ⅲ

 

12.2.4  

1  

HJ 169-2018 5km

 

2  
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HJ 169-2018

 HJ2.3-2018

- -

 

3  

HJ 169-2018

 HJ610-2016

100m  

12.3  

12.3.1  

 

12.3-1  

      

1   
0.91

1  

LD50 1000mg/kg(
) 316g/kg(

) LC50
24000mg/m3

4h  
 

2   
 

LD50 5480mg/kg(
) LC50

285000mg/m3

4h  
 

3   

 

LD50 28.7g/kg(
) 

 

4   

 

LD50 12.7g/kg(
) 

 

5    
LD50 12.7g/kg(

) 
 

6   
LC50 54640mg/m3
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7   
 

LD50 50mg/kg(
) 

 

8 
 

 
 

LC50 4910mg/m3 

 

9 
5%

 
  

 
,

,

 

10   

 

LD50 2800mg/kg(
) 

 

11   

 

LD50 5000mg/kg(
) LC50

20003mg/m3

8h 
 

12   

 

- 

,

 

13   

 

LD50 908mg/kg(
) LC50

47702mg/m3

4h 
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14   

 

LD50 5628mg/kg(
) LC50

83776mg/m3

4h 
 

15   
 

- 

 

16   

 

LD50 5800mg/kg(
) 

 

17   COD    

18 
 

 COD    

19   
 

 
 

12.3.2  

 

12.3-2  

  
     

1 

 

 
  

≤20℃
 

2 
 

  
≤25℃
0.16MPa 

3 
 

   

4 
 

   

5 
 

   

6 
 

   

7  /  
130℃
1.3MPa 
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8 
 

 
/   

9  /   

10 
  

/  
200℃
0.6MPa 

11 

 
 

/  
200℃
0.8MPa 

12 
 

/  
200℃
0.6MPa 

13 

 
 

/  
200℃

0.816MPa 

14 
 

/  
200℃
0.8MPa 

15 

 

1#  /  
200℃
0.6MPa 

16  /   

17 
 

/ 5%   

18 2#  /  
200℃
0.6MPa 

19   / 
 

 

 

12.3-3  

  
 

/m /mm  
 

 /℃ /MPa  

1 
  

117 100 
 

 14~18 0.8~1.2 20t/h 

2 
  

150 80 
 

 5~30 0.7 15t/h 

3 
  

118 88.9   5~30 0.29 150Nm3/h 
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12.3-1  
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12.3.3  
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12.3-4  

      
 
 

1   

 
 

 
 

CO  
/
 

/
CO

 

 

2  

 

HCl 

 
 

 

CO
HCl  

/
 

/

 
 

3   

 
 

 
 

CO HCl  
/
 

/
/

 

 

4   
 

 

 

/ 

/
 

/
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HCl  
 

5 
1  

 
 

 

/ 

CO
 

/
 

/

 
 

6 
2  

  

 

/ 

CO
NOx  

/
 

/

 
 

7  

  
   

 

 

 
      

 

CO  
  

 

 
 

  
 

CO  
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8 
 

 
 

 
 

CO HCl  

/
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12.4  

12.4.1  

12.4.1.1  

 

1  

 

2  

 

3  

 

 

12.4.1.2  

 

1  

 

2  
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3  

 

 

12.4.2  

 

12.4-1  

     

1 

2020 5 7
LG

 
 

13 5000
 

2000

 

2 
2015 4

28
 

 
 

900m3  

3 
2009 7

15
 

 
3

 
14t

 

12.4.3  

1.0×10-6/

 

12.4-2  

   
/ /

/  
10mm  

10min  
1.00×10-4/a 
5.00×10-6/a 
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 5.00×10-6/a 

 
10mm  

10min  
 

1.00×10-4/a 
5.00×10-6/a 
5.00×10-6/a 

 
10mm  

10min  
 

1.00×10-4/a 
1.25×10-8/a 
1.25×10-8/a 

  1.00×10-8/a 

≤75mm  
10%  

 
5.00×10-6/ m·a  
1.00×10-6/ m·a  

75mm
≤150mm  

10%  
 

2.00×10-6/ m·a  
3.00×10-7/ m·a  

150mm
 

10% 50mm  
 

2.40×10-6/ m·a  
1.00×10-7/ m·a  

 
10%

50mm  
 

5.00×10-4/a 
1.00×10-4/a 

 
10% 50mm  

 
3.00×10-7/h 
3.00×10-8/h 

 
10% 50mm  

 
4.00×10-5/h 
4.00×10-6/h 

TNO Guidelines for Quantitative Reference Manual Bevi 
Assessments  
* International Association of Oil &Gas Producers Risk Assessment Data 
Directory (2013,3)  

 

�  

0.5L

500g 50L

 

HJ169-2018 E

10min
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/ HCl CO Si-Cl

HCl

HCl

Cl HCl  

�  

 

1  

HJ169-2018 E“

” 10min

 

CO

 

2  

2 270m3 137.7t

≤25℃ 0.16MPa

/
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HJ169-2018 1.0×10-6/a

HJ169-

2018 E“ ” 10mm 1.00 10-4/a

10mm

 

3  

15% 85%

-1 30000mg/m3 -2 10000mg/m3

-1 34000mg/m3 -2 5700mg/m3

-2

 

/ 673m3

436t

/ HJ169-

2018 1.0×10-6/a

HJ169-2018 E“ ”

10mm 1.00 10-4/a 10mm

10mm

 

�  
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H2

CO CO2 H2O

 

10s

/

 

/
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12.4-3  

   /t 
 

     

 

 

 
156.6 

10min
 

5.00×10-6/a    
200m3

 

 
137.7 

10mm
 

1.00×10-4/a    
 

 436 
10mm

 
1.00×10-4/a    

 

 
 

2.5 
10min

 

5.00×10-6/a  HCl
 

 

 
/ 

/

 

CO HCl   

 

 

 
156.6 

10min
 

5.00×10-6/a    
200m3

 

 
137.7 

10mm
 

1.00×10-4/a    
 

 436 
10mm

 
1.00×10-4/a    

 

 
 

2.5 
10min

 
5.00×10-6/a  HCl
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   /t 
 

     

/ 
/

 

CO HCl
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12.4.4  

 

1  

 

10min

30min

HJ169-2018 F

 

 

 

QL— kg/s  

P— Pa  

P0— Pa  

ρ— kg/m3  

g— m/s2  

h— m  

Cd— Re>100 0.65  

A— m2  

12.4-4  

 
 QL 

(kg/s) A/(m2) P/Pa P0/Pa ρ/(kg/m3) g/(m/s2) h/m Cd 

 
/ / / / / / / 261 

 
3.14×10-

4 
101325 101325 780 9.81 8.0 0.65 2.0 

 

/ / / / / / / 4.17 
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10min 156.6t 30min 3.6t

10min 2.5t  

 

145.2 80.7 70.5

Q3

HJ169-2018 F F.12  

 

 

Q3 — kg/s  

p — Pa  

R — J/mol·K  

T0 — K  

M — kg/mol  

u — m/s  

r — m  

α, n — F α 5.285×10-3 n 0.3  

12.4-5  

 

 
Q3 

(kg/s) P/(Pa) R T0/K 
M 

/(kg/mol) 
u/(m/

s) 
r/m α n 

 
700 8.314 298.15 0.104 1.5 17 

5.285×10-
3 

0.3 0.0449 

 
12700 8.314 298.15 0.084 1.5 17 

5.285×10-

3 
0.3 0.6322 

 

14500 8.314 298.15 0.129 1.5 8 
5.285×10-

3 
0.3 0.2776 

 

12.4-6  

 

 
Q3 

(kg/s) P/(Pa) R T0/K 
M 

/(kg/mol) 
u/(m/

s) 
r/m α n 

700 8.314 298.15 0.104 3 17 4.685×1 0.25 0.0769 
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Q3 

(kg/s) P/(Pa) R T0/K 
M 

/(kg/mol) 
u/(m/

s) 
r/m α n 

 0-3 

 
13100 8.314 298.15 0.084 3 17 

4.685×1
0-3 

0.25 1.0405 

 

14500 8.314 298.15 0.129 3 8 
4.685×1

0-3 
0.25 0.4761 

 

0.0449kg/s 0.6322kg/s 0.2776kg/s  

0.0769kg/s 1.0405kg/s 0.4761kg/s  

 

HJ169-2018

F F.1.2 30min  

 

QLG = CdA  

 

QLG — kg/s  

Cd — 0.8  

PC — 0.55Pa  

P — 160000000Pa  

A — m2  

ρm — 24.69kg/m3  

 

 

 — 2.428kg/m3  

— 650.4kg/m3  

—  
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— 1518J/(kg·K)  

 — 242.55K  

 — 268.7K  

H — -416060J/kg  

12.4-7  

 
 

/% 
QLG 

/(kg/s) /kg Cd PC/Pa P/MPa A/m2 
 0.8 0.55 0.16 0.0000785 9.5 5.58 10044 

/  

/ CO HCl /

HCl HCl -1 -2 CO

HCl

 

60min 1375kg 0.38kg/s  
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12.4-8  

 
    

/(kg/s) 
/min 

/kg 

/kg/s 

  

1  
 

  261 10 156600 0.0449 0.0769 
2    0.289 30 10044 / / 
3    2.0 30 3600 0.6322 1.0405 

4  
 

 
 4.17 10 5000 0.2776 0.4761 

5 
/  

HCl  0.38 60 1375 / / 
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2  

 

 

 

1 5000m3  

 

V = V1+V2-V3 max+V4+V5 

 

V1—— m3  

V2—— m3  

V3—— m3  

V1+V2-V3 max V1+V2-

V3  

V4—— m3  

V5—— m3  

 

V1

622m3  

V2 GB50974-2014

165L/s 120L/s 2
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45L/s 6h 3564m3

 

V3 0m3  

V4 0m3  

V5 q 8.93mm

16407m2 146.5m3 15min 1.5m3

2034.7m2 18.2m3 3954.7m2

35.3m3 V5=55m3  

 

V = V1+V2-V3 max+V4+V5=622+3564-0+0+55=4241m3  

5000m3

4241m3  

12.5  

12.5.1  

12.5.1.1  

HJ 169-2018

 

1  

HJ169-2018 G Ri

 

 

Td 30min

T  

T=2X/Ur 

X m  
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Ur 10m m/s 1.5m/s 3.0m/s  

1.0km

833s Td T  

 

HJ169-2018 G G.2 Ri  

 

1
3( / )rel rel a

rel a
i

r

g Q
D

R
U

� � �
�

� ��
	� �

� ��  

ρrel—— kg/m³  

ρa—— kg/m³ 1.29kg/m³  

Q—— kg/s  

Qt—— kg  

Ur——10m m/s 3.0m/s  

Drel—— m  

2.37kg/m³ 4.64kg/m³

3.74kg/m³ 4.45kg/m³ 0.0016kg/m³  

0.05 0.06

0.06 0.06 -0.61

1/6 AFTOX  

2  

HJ 169-2018 AFTOX

SLAB

AFTOX

HCl  

3  
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12.5-1  

 
  

 

°  
E117.72819970 E117.72855389 E117.72818193 E117.72976762 

°  
N38.94976332 N38.95008531 N38.94994561 N38.95000085 

    
/  

 

 
  

m/s  
1.5 3.0 

℃  
25 13.5 

%  
50 59.9 

 F D 

 

m  
/ 

 
 

m  
/ 

4  

HJ 169-2018 H

 

12.5-2  

  CAS 
-1

mg/m3  
-2

mg/m3  
1  100-42-5 4700 550 
2  106-99-0 49000 12000 
3  110-82-7 34000 5700 
4  75-78-5 260 58 
5 HCl 7647-01-0 150 33 
6 CO 630-08-0 380 95 

12.5.1.2  

 

12.5-3  

 m  min  mg/m3  
1 10 0.11 3964.20 
2 20 0.22 2218.60 
3 30 0.33 1556.50 
4 40 0.44 1198.90 
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 m  min  mg/m3  
5 50 0.56 972.54 
6 60 0.67 815.51 
7 70 0.78 699.89 
8 80 0.89 611.10 
9 90 1.00 540.74 

10 100 1.11 483.62 
11 150 1.67 308.18 
12 200 2.22 219.07 
13 250 2.78 165.98 
14 300 3.33 131.22 
15 350 3.89 106.97 
16 400 4.44 89.26 
17 450 5.00 75.85 
18 500 5.56 65.43 
19 600 6.67 50.41 
20 700 7.78 40.25 
21 800 8.89 33.02 
22 900 10.00 27.67 
23 1000 11.11 23.59 
24 1100 12.22 20.39 
25 1200 13.33 17.83 
26 1300 14.44 15.75 
27 1400 15.56 14.03 
28 1500 16.67 12.79 
29 1600 17.78 11.81 
30 1700 18.89 10.96 
31 1800 20.00 10.21 
32 1900 21.11 9.55 
33 2000 22.22 8.95 
34 2100 23.33 8.42 
35 2200 24.44 7.95 
36 2300 25.56 7.51 
37 2400 26.67 7.12 
38 2500 27.78 6.76 
39 2600 28.89 6.43 
40 2700 30.00 6.13 
41 2800 31.11 5.85 
42 2900 32.22 5.60 
43 3000 33.33 5.36 
44 3100 34.44 5.14 
45 3200 35.56 4.94 
46 3300 36.67 4.75 
47 3400 37.78 4.57 
48 3500 38.89 4.40 
49 3600 40.00 4.24 
50 3700 41.11 4.10 
51 3800 42.22 3.96 
52 3900 43.33 3.83 
53 4000 44.44 3.70 
54 4100 45.56 3.59 
55 4200 46.67 3.48 
56 4300 47.78 3.37 
57 4400 48.89 3.27 
58 4500 50.00 3.18 
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 m  min  mg/m3  
59 4600 51.11 3.09 
60 4700 52.22 3.01 
61 4800 53.33 2.92 
62 4900 54.44 2.85 
63 5000 55.56 2.77 

F 1.5m/s

0.11min 10m

3964.20mg/m3 -1 4700mg/m3 -2

550mg/m3  

 

12.5-1  

 

12.5-4  

 m  min  mg/m3  
1 10 0.06 2340.30 
2 20 0.11 1205.40 
3 30 0.17 796.05 
4 40 0.22 583.76 
5 50 0.28 454.14 
6 60 0.33 367.17 
7 70 0.39 305.09 
8 80 0.44 258.78 
9 90 0.50 223.06 

10 100 0.56 194.80 
11 150 0.83 113.00 
12 200 1.11 75.16 
13 250 1.39 54.15 
14 300 1.67 41.16 
15 350 1.94 32.49 
16 400 2.22 26.40 

0
10

00
20

00
30

00
40

00
55

0

0 1000 2000 3000 4000 5000
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 m  min  mg/m3  
17 450 2.50 21.93 
18 500 2.78 18.55 
19 600 3.33 13.84 
20 700 3.89 10.78 
21 800 4.44 8.66 
22 900 5.00 7.13 
23 1000 5.56 5.99 
24 1100 6.11 5.11 
25 1200 6.67 4.48 
26 1300 7.22 4.00 
27 1400 7.78 3.60 
28 1500 8.33 3.27 
29 1600 8.89 2.98 
30 1700 9.44 2.73 
31 1800 10.00 2.52 
32 1900 10.56 2.33 
33 2000 11.11 2.16 
34 2100 11.67 2.02 
35 2200 12.22 1.88 
36 2300 12.78 1.77 
37 2400 13.33 1.66 
38 2500 13.89 1.57 
39 2600 14.44 1.48 
40 2700 15.00 1.40 
41 2800 15.56 1.33 
42 2900 16.11 1.26 
43 3000 16.67 1.20 
44 3100 17.22 1.15 
45 3200 17.78 1.10 
46 3300 18.33 1.05 
47 3400 18.89 1.00 
48 3500 19.44 0.96 
49 3600 20.00 0.92 
50 3700 20.56 0.89 
51 3800 21.11 0.85 
52 3900 21.67 0.82 
53 4000 22.22 0.79 
54 4100 22.78 0.76 
55 4200 23.33 0.74 
56 4300 23.89 0.71 
57 4400 24.44 0.69 
58 4500 25.00 0.67 
59 4600 25.56 0.65 
60 4700 26.11 0.63 
61 4800 26.67 0.61 
62 4900 27.22 0.59 
63 5000 27.78 0.57 

D 3.0m/s

0.11min 10m

2340.30mg/m3 -1 4700mg/m3 -2

550mg/m3  
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12.5-2  

 

12.5-5  

 

 
 

  
 

 

 
 

/(mg/m3) 

  

 

/m /min 
 

/m 

 
/min 

-1 
4700 / / / / 

-2 
550 90 1 40 0.22 

 /min /min /(mg/m3) 
/min /min 

/(mg/m3) 

 
/ / / / / / 

 
/ / / / / / 

12.5.1.3  

 

0
10

00
15

00
20

00
25

00
55

0

0 1000 2000 3000 4000 5000
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12.5-6  

 m  min  mg/m3  
1 10 0.11 62471.00 
2 20 0.22 262220.00 
3 30 0.33 254640.00 
4 40 0.44 212030.00 
5 50 0.56 177720.00 
6 60 0.67 152430.00 
7 70 0.78 132940.00 
8 80 0.89 117220.00 
9 90 1.00 104160.00 

10 100 1.11 93144.00 
11 150 1.67 57272.00 
12 200 2.22 38688.00 
13 250 2.78 27961.00 
14 300 3.33 21230.00 
15 350 3.89 16727.00 
16 400 4.44 13561.00 
17 450 5.00 11245.00 
18 500 5.56 9497.80 
19 600 6.67 7072.00 
20 700 7.78 5499.70 
21 800 8.89 4417.80 
22 900 10.00 3638.70 
23 1000 11.11 3057.40 
24 1100 12.22 2611.00 
25 1200 13.33 2260.00 
26 1300 14.44 1978.60 
27 1400 15.56 1749.10 
28 1500 16.67 1582.90 
29 1600 17.78 1453.00 
30 1700 18.89 1340.70 
31 1800 20.00 1242.70 
32 1900 21.11 1156.60 
33 2000 22.22 1080.40 
34 2100 23.33 1012.50 
35 2200 24.44 951.81 
36 2300 25.56 897.18 
37 2400 26.67 847.80 
38 2500 27.78 802.98 
39 2600 28.89 762.15 
40 2700 30.00 724.82 
41 2800 35.11 690.52 
42 2900 36.22 659.00 
43 3000 37.33 629.92 
44 3100 38.44 603.00 
45 3200 39.56 578.03 
46 3300 40.67 554.82 
47 3400 41.78 533.18 
48 3500 42.89 512.98 
49 3600 44.00 494.08 
50 3700 46.11 476.36 
51 3800 47.22 459.73 
52 3900 48.33 444.08 
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 m  min  mg/m3  
53 4000 49.44 429.34 
54 4100 50.56 415.44 
55 4200 51.67 402.30 
56 4300 52.78 389.88 
57 4400 53.89 378.10 
58 4500 55.00 366.94 
59 4600 56.11 356.34 
60 4700 58.22 346.26 
61 4800 59.33 336.67 
62 4900 60.44 327.54 
63 5000 61.56 318.83 

F 1.5m/s

0.22min 20m

262220.00mg/m3 -1 49000mg/m3 -2

12000mg/m3  

 

12.5-3  

 

12.5-7  

 m  min  mg/m3  
1 10 0.06 92451.00 
2 20 0.11 98119.00 
3 30 0.17 71434.00 
4 40 0.22 55240.00 
5 50 0.28 44098.00 
6 60 0.33 35873.00 
7 70 0.39 29646.00 
8 80 0.44 24855.00 
9 90 0.50 21113.00 

10 100 0.56 18147.00 
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 m  min  mg/m3  
11 150 0.83 9762.90 
12 200 1.11 6131.50 
13 250 1.39 4235.40 
14 300 1.67 3117.50 
15 350 1.94 2400.70 
16 400 2.22 1912.00 
17 450 2.50 1563.10 
18 500 2.78 1304.60 
19 600 3.33 953.24 
20 700 3.89 730.60 
21 800 4.44 580.00 
22 900 5.00 473.02 
23 1000 5.56 394.10 
24 1100 6.11 334.07 
25 1200 6.67 291.45 
26 1300 7.22 258.97 
27 1400 7.78 232.13 
28 1500 8.33 209.64 
29 1600 8.89 190.58 
30 1700 9.44 174.25 
31 1800 10.00 160.14 
32 1900 10.56 147.84 
33 2000 11.11 137.05 
34 2100 11.67 127.51 
35 2200 12.22 119.04 
36 2300 12.78 111.47 
37 2400 13.33 104.67 
38 2500 13.89 98.54 
39 2600 14.44 92.99 
40 2700 15.00 87.94 
41 2800 15.56 83.34 
42 2900 16.11 79.12 
43 3000 16.67 75.25 
44 3100 17.22 71.69 
45 3200 17.78 68.40 
46 3300 18.33 65.36 
47 3400 18.89 62.53 
48 3500 19.44 59.91 
49 3600 20.00 57.46 
50 3700 20.56 55.18 
51 3800 21.11 53.05 
52 3900 21.67 51.05 
53 4000 22.22 49.17 
54 4100 22.78 47.41 
55 4200 23.33 45.75 
56 4300 23.89 44.18 
57 4400 24.44 42.70 
58 4500 25.00 41.31 
59 4600 25.56 39.98 
60 4700 26.11 38.73 
61 4800 26.67 37.54 
62 4900 27.22 36.42 
63 5000 27.78 35.34 
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D 3.0m/s

0.11min 20m

98119.00mg/m3 -1 49000mg/m3 -2

12000mg/m3  

 

12.5-4  
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/ / / / / / 

12.5.1.4  

 

12.5-9  

 m  min  mg/m3  
1 10 0.11 53494.00 
2 20 0.22 29995.00 
3 30 0.33 21081.00 
4 40 0.44 16264.00 
5 50 0.56 13213.00 
6 60 0.67 11095.00 
7 70 0.78 9534.50 
8 80 0.89 8334.90 
9 90 1.00 7383.60 

10 100 1.11 6610.60 
11 150 1.67 4231.10 
12 200 2.22 3017.90 
13 250 2.78 2292.60 
14 300 3.33 1816.30 
15 350 3.89 1483.20 
16 400 4.44 1239.40 
17 450 5.00 1054.60 
18 500 5.56 910.61 
19 600 6.67 702.83 
20 700 7.78 562.01 
21 800 8.89 461.58 
22 900 10.00 387.12 
23 1000 11.11 330.20 
24 1100 12.22 285.59 
25 1200 13.33 249.89 
26 1300 14.44 220.83 
27 1400 15.56 196.82 
28 1500 16.67 179.45 
29 1600 17.78 165.83 
30 1700 18.89 153.92 
31 1800 20.00 143.43 
32 1900 21.11 134.13 
33 2000 22.22 125.84 
34 2100 23.33 118.40 
35 2200 24.44 111.70 
36 2300 25.56 105.64 
37 2400 26.67 100.13 
38 2500 27.78 95.10 
39 2600 28.89 90.50 
40 2700 30.00 86.28 
41 2800 31.11 82.38 
42 2900 32.22 78.79 
43 3000 33.33 75.46 
44 3100 34.44 72.37 
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 m  min  mg/m3  
45 3200 35.56 69.49 
46 3300 36.67 66.81 
47 3400 37.78 64.30 
48 3500 38.89 61.95 
49 3600 40.00 59.75 
50 3700 41.11 57.69 
51 3800 42.22 55.74 
52 3900 43.33 53.91 
53 4000 44.44 52.17 
54 4100 45.56 50.54 
55 4200 46.67 48.99 
56 4300 47.78 47.52 
57 4400 48.89 46.13 
58 4500 50.00 44.81 
59 4600 51.11 43.55 
60 4700 52.22 42.35 
61 4800 53.33 41.21 
62 4900 54.44 40.12 
63 5000 55.56 39.08 

F 1.5m/s

0.11min 10m

53494.00mg/m3 -1 34000mg/m3 -2

5700mg/m3  

 

12.5-5  

 

12.5-10  

 m  min  mg/m3  
1 10 0.06 31506.00 
2 20 0.11 16286.00 
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 m  min  mg/m3  
3 30 0.17 10788.00 
4 40 0.22 7931.70 
5 50 0.28 6184.50 
6 60 0.33 5010.10 
7 70 0.39 4170.20 
8 80 0.44 3542.70 
9 90 0.50 3058.00 

10 100 0.56 2673.80 
11 150 0.83 1558.40 
12 200 1.11 1039.70 
13 250 1.39 750.89 
14 300 1.67 571.60 
15 350 1.94 451.84 
16 400 2.22 367.47 
17 450 2.50 305.56 
18 500 2.78 258.66 
19 600 3.33 193.23 
20 700 3.89 150.57 
21 800 4.44 121.07 
22 900 5.00 99.75 
23 1000 5.56 83.80 
24 1100 6.11 71.53 
25 1200 6.67 62.77 
26 1300 7.22 56.06 
27 1400 7.78 50.47 
28 1500 8.33 45.76 
29 1600 8.89 41.74 
30 1700 9.44 38.28 
31 1800 10.00 35.27 
32 1900 10.56 32.64 
33 2000 11.11 30.32 
34 2100 11.67 28.27 
35 2200 12.22 26.44 
36 2300 12.78 24.80 
37 2400 13.33 23.32 
38 2500 13.89 21.98 
39 2600 14.44 20.77 
40 2700 15.00 19.67 
41 2800 15.56 18.66 
42 2900 16.11 17.73 
43 3000 16.67 16.88 
44 3100 17.22 16.10 
45 3200 17.78 15.37 
46 3300 18.33 14.70 
47 3400 18.89 14.07 
48 3500 19.44 13.49 
49 3600 20.00 12.95 
50 3700 20.56 12.45 
51 3800 21.11 11.97 
52 3900 21.67 11.53 
53 4000 22.22 11.11 
54 4100 22.78 10.72 
55 4200 23.33 10.35 
56 4300 23.89 10.00 
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 m  min  mg/m3  
57 4400 24.44 9.67 
58 4500 25.00 9.35 
59 4600 25.56 9.06 
60 4700 26.11 8.78 
61 4800 26.67 8.51 
62 4900 27.22 8.26 
63 5000 27.78 8.00 

D 3.0m/s

0.06min 10m

31506.00mg/m3 -1 34000mg/m3 -2

5700mg/m3  

 

12.5-6  

 

12.5-11  
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-2 

 /min /min /(mg/m3) /min 
/min /(mg/m3) 

 
/ / / / / / 

 
/ / / / / / 

12.5.1.5  

 

12.5-12  

 m  min  mg/m3  
1 10 0.11 8042.90 
2 20 0.22 4330.10 
3 30 0.33 2936.00 
4 40 0.44 2194.00 
5 50 0.56 1732.20 
6 60 0.67 1417.50 
7 70 0.78 1190.00 
8 80 0.89 1018.40 
9 90 1.00 884.72 
10 100 1.11 778.06 
11 150 1.67 463.70 
12 200 2.22 314.33 
13 250 2.78 229.85 
14 300 3.33 176.77 
15 350 3.89 140.96 
16 400 4.44 115.51 
17 450 5.00 96.70 
18 500 5.56 82.35 
19 600 6.67 62.17 
20 700 7.78 48.88 
21 800 8.89 39.61 
22 900 10.00 32.87 
23 1000 13.11 27.78 
24 1100 14.22 23.85 
25 1200 15.33 20.73 
26 1300 16.44 18.22 
27 1400 17.56 16.16 
28 1500 18.67 14.67 
29 1600 19.78 13.51 
30 1700 20.89 12.49 
31 1800 23.00 11.61 
32 1900 24.11 10.83 
33 2000 25.22 10.13 
34 2100 26.33 9.51 
35 2200 27.44 8.95 
36 2300 28.56 8.45 
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 m  min  mg/m3  
37 2400 29.67 8.00 
38 2500 30.78 7.58 
39 2600 31.89 7.21 
40 2700 33.00 6.86 
41 2800 35.11 6.54 
42 2900 36.22 6.25 
43 3000 37.33 5.98 
44 3100 38.44 5.73 
45 3200 39.56 5.49 
46 3300 40.67 5.28 
47 3400 41.78 5.07 
48 3500 42.89 4.88 
49 3600 44.00 4.71 
50 3700 45.11 4.54 
51 3800 46.22 4.38 
52 3900 48.33 4.24 
53 4000 49.44 4.10 
54 4100 50.56 3.97 
55 4200 51.67 3.84 
56 4300 52.78 3.73 
57 4400 53.89 3.62 
58 4500 55.00 3.51 
59 4600 56.11 3.41 
60 4700 57.22 3.31 
61 4800 58.33 3.22 
62 4900 59.44 3.14 
63 5000 60.56 3.05 

F 1.5m/s

0.11min 10m

8042.90mg/m3 -1 260mg/m3 -2

58mg/m3  
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12.5-7  

 

12.5-13  

 m  min  mg/m3  
1 10 0.06 4021.50 
2 20 0.11 2165.10 
3 30 0.17 1468.00 
4 40 0.22 1097.00 
5 50 0.28 866.09 
6 60 0.33 708.75 
7 70 0.39 594.99 
8 80 0.44 509.18 
9 90 0.50 442.36 
10 100 0.56 389.03 
11 150 0.83 231.85 
12 200 1.11 157.16 
13 250 1.39 114.92 
14 300 1.67 88.38 
15 350 1.94 70.48 
16 400 2.22 57.75 
17 450 2.50 48.35 
18 500 2.78 41.18 
19 600 3.33 31.09 
20 700 3.89 24.44 
21 800 4.44 19.81 
22 900 5.00 16.43 
23 1000 5.56 13.89 
24 1100 6.11 11.92 
25 1200 6.67 10.37 
26 1300 7.22 9.11 
27 1400 7.78 8.08 
28 1500 8.33 7.34 
29 1600 8.89 6.75 
30 1700 9.44 6.25 
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 m  min  mg/m3  
31 1800 10.00 5.80 
32 1900 12.56 5.41 
33 2000 13.11 5.07 
34 2100 13.67 4.76 
35 2200 14.22 4.48 
36 2300 14.78 4.23 
37 2400 15.33 4.00 
38 2500 15.89 3.79 
39 2600 16.44 3.60 
40 2700 17.00 3.43 
41 2800 17.56 3.27 
42 2900 18.11 3.12 
43 3000 18.67 2.99 
44 3100 19.22 2.86 
45 3200 19.78 2.75 
46 3300 20.33 2.64 
47 3400 20.89 2.54 
48 3500 21.44 2.44 
49 3600 22.00 2.35 
50 3700 22.56 2.27 
51 3800 23.11 2.19 
52 3900 24.67 2.12 
53 4000 25.22 2.05 
54 4100 25.78 1.98 
55 4200 26.33 1.92 
56 4300 26.89 1.86 
57 4400 27.44 1.81 
58 4500 28.00 1.75 
59 4600 28.56 1.70 
60 4700 29.11 1.66 
61 4800 29.67 1.61 
62 4900 30.22 1.57 
63 5000 30.78 1.53 

D 3.0m/s

0.06min 10m

4021.5mg/m3 -1 260mg/m3 -2

58mg/m3  
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12.5-8  

 

12.5-14  

 

 
 

  
 

 

 
 

/(mg/m3) 
  

 

/m /min /m 
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-1 
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-2 
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12.5-15 HCl  

 m  min  mg/m3  
1 10 99.11 0.00 
2 20 99.22 0.00 
3 30 99.33 0.00 
4 40 99.44 0.00 
5 50 99.56 0.00 
6 60 99.67 0.00 
7 70 99.78 0.00 
8 80 99.89 0.00 
9 90 100.00 0.00 
10 100 100.11 0.00 
11 150 1.67 0.00 
12 200 2.22 0.00 
13 250 2.78 0.00 
14 300 3.33 0.00 
15 350 3.89 0.00 
16 400 4.44 0.00 
17 450 5.00 0.01 
18 500 5.56 0.04 
19 600 6.67 0.31 
20 700 7.78 1.06 
21 800 8.89 2.37 
22 900 10.00 4.08 
23 1000 11.11 5.98 
24 1100 12.22 7.85 
25 1200 13.33 9.55 
26 1300 14.44 11.01 
27 1400 15.56 12.19 
28 1500 16.67 12.65 
29 1600 17.78 12.75 
30 1700 18.89 12.78 
31 1800 20.00 12.76 
32 1900 21.11 12.70 
33 2000 22.22 12.60 
34 2100 23.33 12.48 
35 2200 24.44 12.34 
36 2300 25.56 12.18 
37 2400 26.67 12.02 
38 2500 27.78 11.84 
39 2600 28.89 11.66 
40 2700 30.00 11.47 
41 2800 35.11 11.28 
42 2900 37.22 11.09 
43 3000 38.33 10.91 
44 3100 39.44 10.72 
45 3200 40.56 10.53 
46 3300 41.67 10.35 
47 3400 42.78 10.16 
48 3500 43.89 9.99 
49 3600 45.00 9.81 
50 3700 47.11 9.64 
51 3800 48.22 9.47 
52 3900 49.33 9.30 
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 m  min  mg/m3  
53 4000 50.44 9.14 
54 4100 51.56 8.98 
55 4200 52.67 8.83 
56 4300 53.78 8.68 
57 4400 54.89 8.53 
58 4500 57.00 8.38 
59 4600 58.11 8.24 
60 4700 59.22 8.11 
61 4800 60.33 7.97 
62 4900 61.44 7.84 
63 5000 62.56 7.72 

F 1.5m/s

HCl 18.89min 1700m

12.78mg/m3 -1 150mg/m3 -2

33mg/m3  

 

12.5-9  

 

12.5-16 HCl  

 m  min  mg/m3  
1 10 99.06 0.00 
2 20 99.11 0.00 
3 30 99.17 0.00 
4 40 0.22 0.00 
5 50 0.28 0.00 
6 60 0.33 0.00 
7 70 0.39 0.00 
8 80 0.44 0.00 
9 90 0.50 0.00 
10 100 0.56 0.00 
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 m  min  mg/m3  
11 150 0.83 0.01 
12 200 1.11 0.37 
13 250 1.39 2.00 
14 300 1.67 4.88 
15 350 1.94 8.05 
16 400 2.22 10.76 
17 450 2.50 12.72 
18 500 2.78 13.96 
19 600 3.33 14.82 
20 700 3.89 14.40 
21 800 4.44 13.43 
22 900 5.00 12.29 
23 1000 5.56 11.15 
24 1100 6.11 10.08 
25 1200 6.67 9.17 
26 1300 7.22 8.39 
27 1400 7.78 7.71 
28 1500 8.33 7.12 
29 1600 8.89 6.59 
30 1700 9.44 6.12 
31 1800 10.00 5.71 
32 1900 10.56 5.34 
33 2000 11.11 5.00 
34 2100 11.67 4.70 
35 2200 12.22 4.43 
36 2300 12.78 4.18 
37 2400 13.33 3.96 
38 2500 13.89 3.75 
39 2600 14.44 3.56 
40 2700 15.00 3.39 
41 2800 15.56 3.23 
42 2900 16.11 3.08 
43 3000 16.67 2.94 
44 3100 17.22 2.82 
45 3200 17.78 2.70 
46 3300 18.33 2.59 
47 3400 18.89 2.49 
48 3500 19.44 2.39 
49 3600 20.00 2.30 
50 3700 20.56 2.21 
51 3800 21.11 2.13 
52 3900 21.67 2.06 
53 4000 22.22 1.99 
54 4100 22.78 1.92 
55 4200 23.33 1.86 
56 4300 23.89 1.80 
57 4400 24.44 1.74 
58 4500 25.00 1.69 
59 4600 25.56 1.64 
60 4700 26.11 1.59 
61 4800 26.67 1.54 
62 4900 27.22 1.50 
63 5000 27.78 1.46 
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D 3.0m/s

HCl 3.33min 600m

14.82mg/m3 -1 150mg/m3 -2

33mg/m3  
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/ / / / / / 

/ HCl  

HJ 169-2018

I.2

HCl

-1 150mg/m3 -2

35mg/m3  

12.5.2  

 

1 0.6m

316.96m3 222m3

1.0m 1153.5m3 622m3

 

2 5000m3

15 15

pH COD BOD5

 

3
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4

 

5

 

 

 

12.5-11  

 

622m3 10mm

2.0kg/s 10min 1200kg

5%

60kg  

566mm 63.4

8.93mm 714.4m3/h

11.2mg/L  
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1.8m3/s

7.3mg/L 8m3/s

0

0.803mg/L GB3838-2002 V

1.0mg/L

 

12.5.3  

SBS
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1  

 

2  
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3  

 

a) b)

 

4  
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14848-2017 Ⅲ 0.02mg/L  

5  
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156.6t 1-99.9% =156.6kg  

6  
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7  
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10  
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[2015]4
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12.8-1  
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13  

13.1  
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15.2-4  

   

S1 HJ164-2020
1  

K+ Na+ Ca2+ Mg2+ CO3
2- HCO3

-

Cl- SO4
2- 
pH N N

N

 
pH CODMn N

 

S4 S5 
HJ164-2020

2 1

 

K+ Na+ Ca2+ Mg2+ CO3
2- HCO3

-

Cl- SO4
2- 

pH CODMn N

 

3  

 

4  

 

 

 

5  

 

 



287 

 

HJ610-2016

 

15.2.4  

1  

 

HJ964-2018 5 1  

15.2-5  

      

T2 
 

0-0.2m 
pH C10-
C40

 

5
 

 

GB36600-
2018

 

T5  
0-0.5m 

0.5-1.5m 
2.0m 

pH C10-
C40

 

T6 
 

0-0.5m 
0.5-1.5m 
1.5-3.0m 

5.0m 

pH C10-
C40

 

2  

24h  

3  

 

4  



288 

 

 

 

5  

 

 

 

HJ610-2016

HJ964-2018

 

15.3  

2002 71 [2007]57

GB15562-

1995

GB/T16157-1996

DB12/524-2020

 

 

15.4  



289 

[2016]81 < >

 

[2017]84

 

2019

26  49 265  2652

 

5

60

20

30  



290 

 

15.5  

682

[2017]4

 

1

 

2

 

3

 

4

3

12  

5

 

 

 

5 20

 

6 5

 



291 

16  

16.1  
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