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1

T05-09

T05-09

0.2-3.5m 16158m3

-0.2~-0.5m

- 2-

4- 1,2,4- 1,3,5-

2-

(a) (b) (k)

(a) (1,2,3-cd) (a,h) (g,h,i)

- 2-

4- 1,2,4- 1,3,5-

2-

(a) (b) (k)

(a) (1,2,3-cd) (a,h) (g,h,i)

1 2

3

4

210

T05-09
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T05-09

2014

7-11

(a) (b) (a) (1,2,3-cd) (a,h) 1,2-

6 10-6 (a) (1,2,3-cd)

10-5 1,2- 10-4 C12-C16 

3 3

2016 10

2017 5 23

 

2017 9-11

 T05-09 

T05-09

31 VOCs

2- 4- 1,2,4- 1,3,5-

 SVOCs 2-

(a) (b) (k)

(a) (1,2,3-c,d) (a,h) (g,h,i)  2,4-

2018 11

T05-09
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T05-09

“ ”  

[2018]7

(1) (2015 1 1 )

(2) (2018 8 31 )

(3) (2016 11 7 )

(4) (2017 6 27 )

(5) (2016 1 1 )

(6) (1997 3 1 )

(7) ( [2016]31 2016 5 28 )

(8) ( ) ( 42 2017 7

1 )

(1) (

[2004]47 )

(2) < (2011-2020 )> (

[2011]128 )

(3) ( [2012]140

)
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(4) (

[2013]7 )

(5) ( [2014]9 )

(6)

( [2014]66 )

(7) [2016]47

(8) [2017]27

(9)

2016 81

(10) [2018]7

(1) ( [2008]39 )

(2)  (GB36600-2018)

(3) GB 16297-1996

(4) GB 18485-2014

(5) HJ/T 55-2000

(6) [1996]888

(7)

(8) HJ/T194-2005

(9) GB8978-1996

(10) HJ/T91-2002

(11) 2013

7

(12) (GB/T 14848-2017)

(13) (GB3838-2002)

(14) (GB 3095-2012)

(15) (GB 12523-2011)

(16) (HJ 682-2014)
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(17) (HJ 25.1-2014)

(18) (HJ 25.2-2014)

(19) (HJ25.4-2014)

(20) HJ25.3-2014

(21) ( ) ( 2014 75 )

(22) ( )(2014 10 )

(23) ( ) ( 2014 12 )

(24) ( ) ( ) ( 2014 12 )

(25) 2014

11

(26) (HJ/T 166-2004)

(27) (HJ/T164-2004)

(28) (GB50021-2001)

(29) (GB 50026-2007)

(30) [1996]888

(31)

42

(32) DB 33/T 892-2013

(33) DB33/T 2128-2018

(1) T05-09

(2) T05-09

(3) T05-09

(4) T05-09

(5)
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“ ” “

”

1

2

3
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2

T05-09

120°43'59" 120°44'01" 27°59'18" 27°59'25"

37.5 

 2.1

 2.1  T05-09 
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17.9℃ 7 29.15

1 8.44 272 1850h

894mm 1717.7mm

 

0.95 m/s 7-9 2.4

/ 15-28 / 12 

 T05-

15 T05-15

1600 4 

4 3  2.2

0 1 2 3

4 2 3 4

0

30-60%  50-

120mm >5 1.80-2.20

0.90-1.60



                                         9

1 

5-10%

2 

55-70% 30-45%

15-35cm

5-15cm

3.10-7.30 1.00-4.20

3 

5-15%

20-35%

6.00-8.50 7.80-10.90

4 mQ42

15.00-8.60 10.50-11.40

25.50-29.50 4.00-6.40

2 

-

32.30-35.30 12.40-15.10

3 
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-

5-10% 10-20%

46.50-50.60 2.20-3.80

4 

20-40mm 50-

80mm >100mm 35-50% 30-40%

10-20% 5-10%

49.10-52.80 5.50-8.60



  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 1
1



  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 1
2

 2
.2
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1.30-2.80m

1.27-2.62m 1/5

0.20-3.50m 10.00-

14.00m

 T05-09 

 

a

T05-09
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 2.3

b

 2.1

1 9205

2 6800

3 2825

4 2865

 2.2

V=25m3 2

φ1000×8000×6 1

φ800×5000×6 1

F=180M3 2

V=24 m3 2

NYB-20 F=20M3 2

F=100 M3 2

V=50 m3 2

V=200 m3 2

N=18.5KW 2BE1153-0 4

V=50 m3 4

c
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DOP  DBP    

 

 

DOP  

 

 DIBP DBP

  DIBP DBP

 2.4

 850℃  

1900℃  180℃
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 2.5

 2.4 DOP DBP
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 2.5

a)

1)
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DOP 

50

/ DIBP DBP 1 DOP 

500

DBP

 1 / DBP

3500 /

4000 /

2000 

/

 2000 /

2)

150 1530  

24

3)

35 /

50 /

1200 /

b)
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1)

 2000 

 2.6

COD  200 mg/L

GB8978-1996

GB8978-1996

 COD100mg/L

2)

15

 0.8%

c)
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 2.7
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( )

T05-07

T05-08

1000 1500

T05-11

48 2001 04 13

1500

T05-12

2003 3000



  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 2
2

 2
.8

(
)
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T05-09

T05-09

T05-09

 2.9

 2.3  2.10
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 2.3

m

1 625

2 190

3 321

4 364

5 597

6 550

7 663

8 858

9 981

10 870

11 140

12 254

13 321

14 273

15 205

 2.10
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3

2014 7-11

2016 10

2017 5 23

2017 9-11

2018 11

T05-09

 T05-09 

2013 6

27.990  120.734  

 A

41% A

 

A
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2014 4

2014 4

 DB33/T 892-2013  

(a)

9 6 (a) A 0.3 mg/kg

3 (a) B 0.66 mg/kg

DB33/T892-2013  9 (a)

0.2mg/kg 5 (a)

0.4 mg/kg

 3.1

 3.1



                                         29

a

1  

HJ 25.3-2014  

 T05-09 

10-6 (a) (b) (a)  

(1,2,3-cd) (a,h) 1,2-

3-4 (a) (b) (1,2,3-cd)

(a,h) (a)

1,2-

 3.1

 3.1

1 1 (a) S14 S15 2

2 (b) S14 S15 2

3 (a)

S01 S02 S07

S12 S13 S14

S15 S16 S31

S32

10

4
(1,2,3-cd)

S14 1

5 (a,h) S14 1

6 1,2- S36 1
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 3.2

2

 T05-09 

1,2- 9

1

 3.3  

 3.3
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b

1  

 T05-09 

2  

 T05-09 2

1 1

6 m

HJ 25.3-2014

 T05-09  

10-6 (a) (b)

(a) (1,2,3-cd) (a,h) 1,2-  6 

(a) (1,2,3-cd) 10-5 1,2- 10-4  

1 C12-C16

 3 1

3  3.2

 3.2

(a) S14 S15 2

(b) S14 S15 2

(a)

S01 S02 S07

S12 S13 S14

S15 S16 S31

S32 

10

(1,2,3-cd) S14 1

(a,h) S14 1

1,2- S36 1

C12-C16 S21 1

S21 1

2016 10
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a

1

 3.3
mg/kg

1 C12-C16 16.4

2 (a) 0.5

3 (b) 0.5

4 (a) 0.3

2

 3.4
mg/L

1 0.219 -

 3.5
mg/kg

1 C12-C16 16.4 -

2 (a) 0.5 -

3 (b) 0.5 -

4 (a)
<0.3

0.3~0.6

b

(a) (a) (b) C12-

C16 5332.7m3 609.5m2

 3.6  3.4  

 3.6

m m2

m3

1 1,2- / 895.9 /

2 (a)

0.5

780.6

2500
3

(a) (b)

(a)
1028.1

4 (a) 1010.8

5 (a) 2132.8

6 (a) 2 502.1 1004.2

7
3

609.5
1828.5

6 /

/ / 6959.8 5332.7
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 3.4

c

2018 1 T05-09

2017 5 23

 2017 9-11

2018

11  

 T05-09 
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a

T05-09  

50 50 41

 3.7 17 VOCs 4 SVOCs 10%

>C16  7 SVOCs >80%

 3.7
%

<C16 1.81×105 / 78

>C16 3.28×105 8.81 100

3.21 / 2.0

0.94 / 10.0

0.337 / 4.0

0.207 / 8.0

36.5 / 4.0

76.2 / 8.0

17.6 / 6.0

113.1 / 6.0

81.5 / 6.0

6.1 / 4.0

10.7 / 6.0

2- 7.51 / 2.0

4- 6.65 / 2.0

1,2,4- 76.7 / 4.0

1,3,5- 43.1 / 4.0

15 / 2.0

9.47 / 2.0

113 / 6.0

2- 0.8 / 2.0

4- 37.2 / 4.0

5.76 104 / 72.0

2- 3.63 104 / 68.0

0.3 / 2.0

6.31 103 / 78.0

6.23 103 / 56.0

1.55 104 / 78.0

4.76 104 / 96.0

7.68 103 / 70.0

551 / 80.0
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%
2.17 104 / 82.0

1.59 104 / 86.0

a 4.77 103 / 60.0

901 / 94.0

3.18×103 / 60.0

(b) 3.67 103 / 56.0

k 1.02 103 / 42.0

a 2.05 103 / 58.0

(1,2,3-c,d) 1.56 103 / 94.0

a,h 751 / 80.0

g,h,i 1.26 103 / 42.0

b

1

 

VOCs  

2- 4- 1,2,4- 1,3,5-  

 SVOCs 2-

(a) (b) (k) (a)

(1,2,3-c,d) (a,h) (g,h,i)

(a)

(b) (k) (a) (1,2,3-cd) (a,h)

2

 -

2- 4- 1,2,4- 1,3,5-
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2-

(g,h,i)

a

 

T05-09 19

18

 13 7

 S05' S06' S07' S08' S09' S10' S11' 0.5-2.5 m

 S01 S03 S16 S17 S22  3.5

 3.5

 T05-09 

31 21 2- 2-

2,6- 2,4-

(a) (b) (k) 

(a) (1,2,3-c,d) (a,h) (g,h,i)
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>C16 100% 2-

(a) 50%

50%

b

 T05-09 

S06' S07' S08' S09' S10' S22

 S06' (b) (a) S09' (a)

(a,h)

c

1 T05-09

2 T05-09 31
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4

T05-09

T05-09

31 VOCs11 SVOCs19

1

2 VOCs 2- 4- 1,2,4-

1,3,5-

3 SVOCs 2-

(a) (b) (k) (a) (1,2,3-

c,d) (a,h) (g,h,i)

VOCs SVOCs

 4.1

 4.1 VOCs SVOCs
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T05-09

a)

b)

 4.2 

 4.2
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T05-09

T05-09

a)

T05-09

31

 4.1

 4.1 T05-09 mg/kg

1
<C16 230     / 826 826

>C16 10000 / 877 877

2 0.22 4.57E-04 0.2 0.2

3 0.64 4.39E-03 0.92 0.64

4 74 1.16E-01 554 74

5 - 1.93 1.37E+00 - 1.93

6 4.23 2.96E+00 - 2.96

7 2- 1.49 1.05E+00 - 1.05

8 4- 1.84 10-3 1.29E-03 - 1.29×10-3

9 1,2,4- 6.77 10-2 4.79E-02 - 4.79×10-2

10 1,3,5- 4.31 10-2 3.05E-02 - 3.05×10-2

11 2.81 2.00E+00 - 2.00
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12 1.49 1.06E+00 - 1.06

13 80 3.23E+01 - 32.3

14 50 3.13E-01 23 23

15 2- 50.3 4.42E+01 - 44.2

16 755 6.63E+02 - 663

17 755 6.63E+02 - 663

18 50 4.42E+02 - 44.2

19 5 3.32E+02 - 332

20 50 3.32E+02 - 3320

21 50 3.32E+02 - 332

22 50 4.42E+02 - 442

23 (a) 0.5 5.66E-01 5.2 0.566

24 13 3.15E+01 40 31.5

25 50 5.67E+01 - 56.7

26 (b) 0.5 5.67E-01 5.2 0.567

27 (k) 5 5.67E+00 52 5.67

28 (a) 0.2 0.344 0.52 0.344

29 (1,2,3-cd) 0.2 5.67E-01 5.2 0.567

30 (a,h) 0.05 5.67E-02 0.52 0.0567

31 (g,h,i) 5 3.32E+02 - 332

T05-09

 4.2

 4.2 / mg/kg
/

1
<C16 826

>C16 877

2 0.2

3 0.64

4 74

5 - 1.93

6 2.96

7 2- 1.05

8 4- 1.29×10-3

9 1,2,4- 4.79×10-2

10 1,3,5- 3.05×10-2

11 2.00

12 1.06

13 32.3
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/
14 23

15 2- 44.2

16 663

17 663

18 44.2

19 332

20 3320

21 332

22 442

23 (a) 0.566

24 31.5

25 56.7

26 (b) 0.567

27 (k) 5.67

28 (a) 0.344

29 (1,2,3-cd) 0.567

30 (a,h) 0.0567

31 (g,h,i) 332

b)

T05-09

T05-09 

 4.3

 4.3 mg/L

1 0.05

2 6.03E-03

3 1.00E-02

4 5.00E-01

5 - 2.10E+00

6 1.54E+00

7  2- 2.70E+00

8 4- 2.77E-03

9 1,2,4- 6.59E-02

10 1,3,5- 4.37E-02

11 1.24E+00

12 8.49E-01

13 2.00E-03
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14 1.06E-01

15 2- 8.23 E-03

16 1.23E-01

17 1.23E-01

18  8.23E-02

19  6.17E-02

20  6.17E-01

21  6.17E-02

22 8.23E-02

23 (a) 7.04E-01

24 3.46E-03

25  2.44E+02

26 (b) 3.56E-01

27 (k) 3.65E+02

28 (a) 1.00E-05

29 (1,2,3-cd) 1.81E+01

30 (a,h) 3.85E+00

31 (g,h,i) 6.17E-02

a)

T05-09

-0.2~-0.5 -0.5~-2.5

-2.5~-3.5  4.3  4.5

2000  4.4
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 4.3 -0.2 -0.5

 4.4 -0.5 -2.5

 4.5 -2.5 -3.5

 4.4 T05-09
X Y

0.2-0.5m

F01 506536.687 3097388.633

F02 506537.581 3097380.228

F03 506537.778 3097370.974

F04 506538.96 3097361.524

F05 506531.675 3097357.192

F06 506525.571 3097354.436

F07 506515.923 3097352.073
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X Y
F08 506511.789 3097348.726

F09 506518.089 3097334.353

F10 506514.939 3097332.384

F11 506513.758 3097322.736

F12 506517.136 3097315.358

F13 506520.266 3097308.651

F14 506531.89 3097310.887

F15 506544.409 3097312.675

F16 506540.161 3097305.969

F17 506534.349 3097298.815

F18 506528.761 3097291.885

F19 506522.501 3097284.509

F20 506513.113 3097289.874

F21 506503.277 3097295.909

F22 506494.558 3097301.051

F23 506486.287 3097305.969

F24 506478.463 3097310.887

F25 506470.639 3097316.028

F26 506462.592 3097322.064

F27 506454.097 3097328.323

F28 506452.309 3097334.359

F29 506449.626 3097342.183

F30 506447.391 3097349.783

F31 506447.391 3097357.384

F32 506447.838 3097365.878

F33 506449.179 3097373.702

F34 506451.862 3097381.75

F35 506455.215 3097388.233

F36 506461.25 3097393.598

F37 506467.404 3097397.042

F38 506473.568 3097399.368

F39 506481.011 3097400.764

F40 506487.524 3097400.764

F41 506494.037 3097400.648

F42 506502.294 3097399.485

F43 506509.621 3097398.089

F44 506515.901 3097396.461

F45 506520.67 3097395.182

F46 506526.368 3097392.623

F47 506531.718 3097390.53

0.5-2.5m L01 506536.687 3097388.633

L02 506537.336 3097381.045
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X Y
L03 506538.025 3097373

L04 506539.029 3097361.264

L05 506533.472 3097358.42

L06 506527.082 3097355.149

L07 506520.889 3097353.455

L08 506515.163 3097351.889

L09 506511.689 3097348.897

L10 506514.006 3097343.784

L11 506516.384 3097338.539

L12 506518.21 3097334.511

L13 506511.931 3097331.882

L14 506506.121 3097330.541

L15 506499.193 3097331.435

L16 506492.265 3097333.67

L17 506486.231 3097335.234

L18 506478.632 3097337.469

L19 506471.481 3097342.162

L20 506467.234 3097347.302

L21 506462.988 3097352.219

L22 506459.859 3097360.041

L23 506457.401 3097366.746

L24 506458.295 3097375.685

L25 506459.636 3097382.166

L26 506462.318 3097389.541

L27 506464.776 3097394.011

L28 506467.681 3097397.363

L29 506473.045 3097402.056

L30 506481.984 3097402.28

L31 506490.253 3097401.386

L32 506499.193 3097400.045

L33 506507.015 3097398.704

L34 506514.613 3097397.14

L35 506522.435 3097394.681

L36 506528.916 3097391.999

2.5-3.5 m 0.5-2.5 m

b)

T05-09

-0.2~-0.5m
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a)

0.2-3.5m 16158.5m3 0.2-0.5m

7085.12m2 2125.54m3 0.5-2.5m

4310.01m2 8620.02m3 2.5-3.5m

4310.01m2 4310.01m3

 4.5

m2 m m3

7085.12 -0.2~-0.5 2125.536

4310.01 -0.5~-2.5 8620.02

4310.01 -2.5~-3.5 4310.01

16158.5

b)

T05-09

-0.2~-0.5m

 4.4

T05-09

1 T05-09

2

T05-09

T05-09
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1

T05-09

2
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5

1

2

3

4

5

6
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1982

2002 1781 58%

42% 464 341

73.5% 123 26.5%  5.1

 5.1 1982-2002
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Soil Vapor Extraction SVE

VOCs

3.0m 0.9m~3.0m

0.9m

0.5-2.8m

SVE

SVE 250℃~300℃ 0.664kpa

300℃

SVE

SVE

0.1 ROI 5

100

SVE
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H2O CO2

60% 90%

EPA

33%

VOCs SVOCs 99.98%

→ →

→ 1100℃

2s ( )

1100-1200℃ 2

99.9% 99.99%

150-560℃
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300-500℃

VOCs SVOCs

PCBs

/

/

+ +

in situ thermal desorption (ISTD)

ISDT

800℃ SOCs SVOCs

ISTD

95-99%

ISTD ISTD SVOCs PAHs

PCBs -

150~450℃ >500℃

95%
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SVOCs

PAHs
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1000℃

850 950℃

870 900℃

2 5 7

90

1050℃

20

1750℃

1450℃

6 8

1450℃ 1750℃

850 1200℃

99.99%

“ ” “ ”

3.0-5.0

45-100 100-40

40

950℃ 8 1300℃

4

1100℃ 2
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90%

HCl HF SO2 CO32-

GB30485-2013 “

” “ ”

 5.1



  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 5
9

 5
.1

1

V
O
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s
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O
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s
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V
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s

2

1
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4  
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H
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/
1
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O
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s

2

1 2
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/

1
V
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s
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1
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1

2

6
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2
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 5.2

 5.2

1 2013-2015 VOCs

2 2017-
VOCs

3 2016-2017 VOCs

4 2013~2015

VOCs SVOCs

VOCs SVOCs

500℃ 500℃

a

1.5m-2m 30kg
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 5.2

1,2,4- 1,3,5-

1 450℃ 500℃

550℃

2 20 30 40min

3 30 50 80mm

 5.3

mm min ℃

S1 50 20 450

S2 50 20 500

S3 50 20 550

S4 50 30 500

S5 50 40 500

S6 30 30 500

S7 80 30 500

b

1 50mm

3kg 8 7 1 1

S0
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2

3

4

  

 5.3

c

 5.4
mg/kg

m
m

(min)
(℃)

1,2,4- 1,3,5-

(a)
(b)

(a)
(1,2,3-
cd)

℃ 437 481 475 497

20.3 67.9 42.5 37.3 26.8 13.3

0.0479 0.0305 0.566 0.567 0.344 0.567

S1
50 20 450 0 0 0.51 0.75 0.63 0.92

% 100 100 98.80 97.99 97.65 93.08

S2
50 20 500 0 0 0.48 0.65 0.38 0.65

% 100 100 98.87 98.26 98.58 95.11

S3
50 20 550 0 0 0.35 0.22 0.25 0.22

% 100 100 99.18 99.41 99.07 98.35

S4
50 30 500 0 0 0.1 0.14 0.1 0.12

% 100 100 99.76 99.62 99.63 99.10

S5
50 40 500 0 0 0 0.11 0 0.12

% 100 100 100 99.71 100 99.10

S6 30 30 500 0 0 0 0 0.11 0.13
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mg/kg

m
m

(min)
(℃)

1,2,4- 1,3,5-

(a)
(b)

(a)
(1,2,3-
cd)

% 100 100 100 100 99.59 99.02

S7
80 30 500 0 0.06 0.87 1.13 0.75 0.96

% 100 99.91 97.95 96.97 97.20 92.78

1)

99%

2)

30min

 

3)

30mm 50mm 80mm

80mm

50mm
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 T05-09 
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6

4 5

T05-09

T05-09

1

2

3

4

a) 

1

-

2- 4- 1,2,4- 1,3,5-

2- (a)



                                         68

(b) (k) (a) (1,2,3-cd)

(a,h) (g,h,i)

901mg/kg (a,h)

751mg/kg

2

3

T05-09

7

4

T05-09

b) 

1
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2

3
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“ ”

4

1 16158.5m3

2 -0.2~-0.5m
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 6.1 T05-09
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TPHs VOCs

SVOCs 16158.5m3  6.1

240 m3/d 68

 6.1

m3

TPHs

VOCs

SVOCs 

2-

4- 1,2,4- 1,3,5-

2-

(a)

(b) (k) (a)

(1,2,3-c,d) (a,h) (g,h,i)

16158.5

16158.5

 6.2

 6.2
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a

±200mm

10m3/ 9m3/

<90%

15km/h

b

50mm 20%

30-35%

3%-5%



                                         74

25% 50mm

c

≤50mm ≤20%

400-600℃

(GB16297-1996)

d

e

500m3

f

6.8
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a) 

1

50-150m3/h

 6.2  6.3

 6.2

1 /

2 / ALLU DH3-23 X75

3

4 1

5 m3/h 50-150

6 m3 2.0

7 kW 75 /110
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 6.3

b) 

1

c) 

2 3 1

 6.4

 6.3

1 /

2 /

3 2

4 m3 1.0
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 6.5

 6.4

1 /

2 /

3 3

4 mm 5800×2300×1150

5 m3 10

 6.6

 6.5

1 /

2 /
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3 1

4 m3 2.0

5 kW 175

a

1

30m 27m

11m 4 2

200mm

“ + ”

6.7

 6.7

 6.6

1 /

2 /

3 m2 810



                                         79

4 m 30×27×11 × ×

5 /
200mm

2mm

6 / +

b

2 1

4000m2 4m

1.6 m3

0.4m×0.5m

 6.8  6.7

 6.8

 6.7

1 /

2 /

3 m2 4000

4 m 4

5 m3 16000

6 / 1.0mm +200g/m2
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+

7 /

8 /

0.4m×0.5m

≤50mm ≤20%

400-600℃

 6.9

 6.9
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1

12-18t/h

1 80%

2

3

4

5

6

/ /
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 6.10  6.11

 6.10

 6.11
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 6.8

 6.8

1 /

2 /

3 /

4 1

5 t/h 12-18

6 /

7 /

8 ℃ 400-600

9 / 99%

10 ℃ 300

11 ℃ 40-60

12 ℃ 160-300

 6.12
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T05-09

- 2- 4- 1,2,4- 1,3,5-

2-

(a) (b) (k)

(a) (1,2,3-cd) (a,h) (g,h,i)

T05-09

-0.2~-0.5m

a

b

1

6.9.1 150m3/d

“ + + + + +

”
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6.13  6.14

 6.13

 6.14

1

 6.15
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 6.15

pH

2

 6.16

 6.16

3

COD BOD5
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PVC

4

5

·OH

6

500-1700m2 1.9-2.1

7

8

GB8978-1996 1 4
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1

2

3

4

5

6

7

8

9

10

11

a

3 QS

Q=30m3/h H=15m N=4kW

 6.9

 6.9

1 /

2 /

3 / 30m3/h

4 /

5 3

6 kW 4

b
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1 240 m3/d

c

1) 

2 360m3

+ × ×

=12m×12m×3m

1 5 m3/h 10m 0.75kW

2) 

1 10m3/h

L×B×H=10.4×2×3m

PAC 1 1 300L 1 0.55 kW 1

0-60L

PAM 1 1 500L 1 0.75 kW 1

0-100L

NaOH 1 1 300L 1 0.55 kW 1

0~60L

1 5m3/h 10m 0.4kW

3) 

1 10m3/h

Φ2000×3500mm

1 7000L

1 5m3/h 10m 0.4kW

1 13m3/h 10m 0.8kW

4) 

1 10m3/h
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3×3×2.5m

1 100g/h 3kW

1 5m3/h 10m 0.4kW

5) 

1 10m3/h

Φ1.80m×2.20m

1 6000L

1 20 m3/h 10m 1.1kW

6) 

2 360m3

+ × ×

=12m×12m×3m

1 5m3/h 10m 0.4kW

7) 

1

3m×2m×2m 1.5m 9m3

1 5m3/h 25m 0.75kW



                                         91

0.2

7085.12m2 1417m3

50m3

 6.17

 6.17

a
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50mm

10m3

9m3

b

 6.18  6.20

 6.18

 6.19
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 6.20

c

20min

 

6.21

 6.21

a
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0-1Mpa

 6.22  

6.10

 6.22

1417m3 1:1

50m3 50m3 8

1.74L/s

 6.10

1 /

2 /

3 1

4 L/s 1.74

5 MPa 0-1

6 kW 2.2

7 V 380

b

 6.11  6.12
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 6.23

 6.11

1 /

2 /

3 1

4 m3 1.0

5 kW 103

 6.24

 6.12

1 /

2 /

3 1
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4 mm 5800×2300×1150

5 m3 10

 6.13  6.25  6.26

 6.13

1 /

2 /

3 m2 600

4 m 20*30

5 / 150mm C30

6 /
1 2.5m×3 m 1.8 m

7 / 0.3m 0.2m C30

 6.25
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 6.26

600m2

VOCs

30m 27m 11m 810m2 1 /h

8910 m3 10800m3/h

“ + ”

1000mm 15m
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3.5t 8

30-60  6.28  6.28  6.14

 6.27

 6.28

 6.14

1 m3/h 10800

2 1

3 m 15

4 / +
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a

T05-09

1

39

VOCs SVOC TPHs
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 6.29

2 EPC

EPC

360



                                         101

 6.30 EPC

b

(

) ( ) (

) ( )

111231 48908

160139m2 2.0m

320278m3 16158.5m3

19.8

 6.31
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 6.31

T05-09

16158.5

(1)

(2)

(3)

(4)
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GPS

T05-09

23km  6.32

 6.32

1

2
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3

4

“ ”( ) GPS

1.1m

GPS

1-3
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1 “ ”

2

3

4

5

1) 

2) 

3) 

4) 

1) 

1
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2

2) 

1

2

3

120

a

b

CJJ 82-2012
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 6.15  

 6.15

cm

1

≥20cm ≥180

20cm
≥150

≥100

≥90

≥40

≥90

≥80

≥50

≥30

2

≥80

≥45

≥15

0.8m

0.8m  6.33

3-

4

 6.33

c

 6.16  6.34

1km
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 6.16

m

1 2400

2 1900

3 1700

4 2100

5 866

6 2100

 6.34

d

1

2

3

4
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5

a

1

2

3

b

1

GB50015-2003 2009 150L/ •

30 4.5m3 25L/ •

90 2.25m3

6.75m3/d 85% 5.74m3/d

2 24 240m3

68

120 m3/d 72 m3/d

3

40mm

1:1 50m3 50m3
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20% 2% 39m3

4 10 100L/ •d

1.0m3/d 85% 0.85m3/d

5

JGJ/T111-98 ( )

24.86 m3/d

6

7085.12m2 0.5L/m2·d

3.54m3

 6.17  6.35  6.36

 6.17

(m3/d) (m3/d)

6.75 5.74

0 24.86

1.0 0.85

120 72

3.54 0

50 39

181.29 142.45
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 6.35

 6.36

c

1

1

181.29m3/h

2

≥0.2MPa

DN100 HDPE

2

6.75m3/d

1 DN100 HDPE ≥0.2MPa

d

142.45m3/d

6.5.4

GB8978-1996

1 4

e

1
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2

380V

0.4kV

1 10kV

DC220V

2 AC220V

3

IP20

4 ,

IP2X IP5X

5

1

800 

kW 100kW 650kW

50 kW
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2

2

0.4kV

3

1

2

4

0.4kV XLW-1

IP54

5

ZR-YJV22

ZR-YJV

ZR-KVVP-500

6

AC380/220V

7
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1Ω

8

7

9

1500m3/h 50Kpa

DN300 0.4MPa

7m 150mm C30

5m
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7

TPHs VOCs SVOCs

 7.1

 7.1

1

2

3

4

5

6
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7

8

9

10

11

12

13

HDPE

 7.2
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 7.2

1

2

3

4

5
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HDPE

 7.2

a) 

1

2

b) 

1

 7.1
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 7.1

2

3

4

c) 

200mm C30

 7.2
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 7.2

d) 

0.4m×0.5mm

e) 

1

2

 7.3
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 7.3

3  GPS 

 7.4 GPS

4

15 km/h

5 4/5

6

7
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8

9

 7.5

 7.5

10

11

f) 



                                         123

 7.2

a) 

1

2

3

 7.6

4

 7.6;

 7.6
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 7.7

b) 

1

2

3

4

5  

7.8

 7.8
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c) 

1

2

3

4

d) 

1

2

3

72

 7.9
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4

 7.10

5

6

e) 

1

15 km/h  7.11

 7.11

2
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3

 7.12

 7.12

f) 

1

2

+ 6.7

1
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2

3

24

 7.13

 7.13

g) 

1

2

3

4

5
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h) 

1

 

7.14

 7.14

2

i) 

HDPE

 7.2
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a) 

 7.15

b) 

1

2

 7.16

c) 
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d) 

1

2

e) 

f) 

GB8978-1996 1 4

1

2 HDPE

 7.17
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 7.17 HDPE

g

h

 7.18

 7.18

 

7.2
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a) 

12:00-14:00

b) 

12:00-14:00

c) 
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d) 

12:00-14:00

e) 

f) 

1

2

3

4

5

 7.2



                                         135

a) 

b) 

1

2

c) 

1

2

3

d) 

1

2

e) 
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f) 

HDPE

1

2

3

4 HDPE

5 HDPE

TPHs VOCs SVOCs

TPHs VOCs SVOCs
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 7.3

 7.3

m

1 190

2 364

3 550

a

1

1

3 4

GB16297-1996
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HJ/T 55-2000 4 4 1

b

1

1 P1

3 P2-1 P2-2 P2-3

 7.19 (P2)

 7.20 (P1)

2

HJ/T 55-2000
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5

1

 7.21 0.77m/s

K0 1

K1 K2 1 K3 K4

10m 1.5-2.0 m

 7.21

 7.22
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 7.22

c

1

P1 P2-1 P2-2  P2-3

[1996]888

1

2

[1996]888 1

PID K0 K1

K2 K3 K4 5
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1

d

9

1 1 4

3m/s

5 4

 7.4

 7.4

1 TVOC VOC

2 PM10

3

e

TPHs SVOCs VOCs

1

GB 16297-1996

 7.5  7.6
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 7.5

mg/m3

kg/h

m

P1

120 15 3.5

GB 16297-

1996

12 15 0.5

70 15 1.0

a 0.0003 15 0.00005

100 15 0.1

60 15 0.52

120 15 10

- 15 2000
GB 

14554-1993

2

(P2-1

P2-2  

P2-3)

550 15 2.6

GB 16297-

1996

240 15 0.77

120 15 3.5

12 15 0.5

70 15 1.0

100 15 0.1

60 15 0.52

a 0.0003 15 0.00005

120 15 10

- 15 2000
GB 

14554-1993

2

 7.6

ng TEQ/m3

1.0
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ng TEQ/m3

(P2-

1 P2-2 P2-3)

GB 18485-2014 5

2

GB 16297-1996

 7.7

1

1 5

 7.7

mg/m3

1.0

GB 16297-1996 2

a 0.000008

0.40

1.2

4.0

0.40

0.08

20 GB 14554-1993
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a

GB8978-1996

1

b

1 1

c

HJ/T91-

2002

“

- ” 12

d

T05-09

13

GB8978-96 GB8978-

1996 1 4

 7.8

(mg/L)

pH 6-9

GB8978-1996
400

COD 500
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(mg/L)

BOD5 300

0.5

a 0.00003

1.0

20

1.0

1.0

a

HJ25.2-2014

3-4

 7.23 4

W1 W2 W3 W4  7.24

T05-09

T05-09

-0.2~-0.5m

1.3-2.8m

1/5 0.20-3.50m

10.00-14.00m

4.5m
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 7.23

 7.24

b

1 1

c

HJ/T164-2004

→ → →

1
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2013 7

1 6m 0.3m

3m

30cm

2 PVC 5

3 8-10

4 0.5m

40×40cm

2

3

pH ±0.1 ±3% ±3%

±10mV

3

3
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pH

d

HJ/T 164-2004

pH

 7.9

 7.9

pH

HJ/T 164-2004

2- 4-

1,2,4- 1,3,5-

2-

(a)

(b) (k)

(a) (1,2,3-c,d)

(a,h) (g,h,i)

/

e
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a

GB12523-2011 5.3.3

“ ”

2 Z1 Z2 1

Z3 Z4  7.25

 7.25

b
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1s

20min A 8h A

8:00-12:00 14:00-18:00 22:00-6:00

1

5m/s

0.5m 1.2m

c

GB12523-2011 70dB

55dB

15dB

1 2

1 1 1

a

HJ 25.2-2014

40m×40m 1

 7.10

 7.10
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m2

1 600 1

2 810 1

3 1850 2

4 685 1

5 4000 3

c

HJ/T166

→ → →

1

0-1m 0-1m

2

1cm

3

d

1

DB33/T 2128-2018

2
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0.3m

 7.11 



  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 1
53

 7
.1

1

1

P
1

a
1

G
B

 1
62

97
-1

99
6

(P
2-

1
P2

-2

P2
-3

)

a
1 1

G
B

 1
84

85
-2

01
4

5

a
1 1

G
B

 1
62

97
-1

99
6

2
pH

C
O

D
a

B
O

D
5

1
G

B
89

78
-1

99
6

1
4

3
W

1
W

2

W
3

W
4

pH

2-
4-

1,
2,

4-

1,
3,

5-

2- (a
)

(b
)

(k
)

(a
)

(1
,2

,3
-c

,d
)

(a
,h

)

(g
,h

,i)

1

2
1

H
J/

T
 1

64
-2

00
4

/

4
L

eq
A

1
G

B
12

52
3-

20
11
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1

2

3

4

DB33/T 

2128-2018

 7.26

 7.26
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 7.27

 7.27
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a

1

T05-09

2

1

DB33/T 

2128-2018

 7.12

 7.12
m

x<100 4

100≤x<200 5

200≤x<300 6

300≤x<400 8

x≥400 40 m

1-3 3.5m 0.2-0.5m

1 0.5-2.5m 1 2.5-3.5m 1 3

40 m 40 m

9 VOCs

 7.13  7.28  7.30
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 7.13

1 0.2-0.5m 8
2 0.5-2.5m 7
3 2.5-3.5m 7

 7.28

 7.29

 7.30

2
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T05-09

VOCs SVOCs

 7.14 9

VOCs

 7.15  7.31

 7.14
m2

x<100 3

100≤ x<500 4

500≤ x<1000 5

1000≤ x<1500 6

1500≤ x<2500 7

2500≤ x<3500 9

x≥3500 20 m×20 m

 7.15

1 0.2-0.5m 8

2 0.5-2.5m 2.5-3.5m 9

 7.31

3
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HJ25.2-2014

/ → →

→

1cm

VOCs 20cm

b

1

1 2700m2

2

1

500m3/

9 VOCs

500m3

3

1

1.5-2 m 1.5-2 m

2

1cm

3

c
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1

SVOCs 250 mL VOCs 40 mL

SVOCs

PE VOCs

 7.16

 7.16

1 VOCs
40mL

2 SVOCs
250mL

2

1

2

3

4

3

1

20 1 20 1

20 1

2



                                         163

1

1

3

1

1

4

5

d

1

20m×20m 0.3m

40m 0.3m

2

500m3

DB33/T 2128-2018
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1

2

3

4

5
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a

1

2

3

b

1

2

3

1

2

3

1

2

3

120
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4

5

a

b

c

d

e

1

2

1

2

3
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4
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8

1

2

3

4

210

HSE

            0

            0

            ≤3

            0

        0 

          100%

            

1
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2

3

4

T05-09 “ ”

 8.1
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T05-09

0-0.2m

→

 8.1
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 8.1

 8.1

1 1 10m×6m

2 1 12m×12m

3 1 12m×12m

4 1 20m×30m

5 1 15m×5m

6 1 30m×27m
11m

7 1 18m×6m

8
 

1 1080m2

9 2 4000m2

10 1 685 m2

11 1 327 m2

1 GB/T24001-2004 ISO14001 —

GB/T28001-2011

2

3
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4

5

6

1850m2

810m2

1 4000m2

600m2

350m2

685m2

327m2

→ → → → →

→ → →

→ → → → →

→
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1

1/2

50mm 10m-15m

 8.2

2

( )
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 8.3

3

3-4

4

→ → →

1

2

3

4

5

 8.2

 8.2

1 20mm
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2 +20mm -10mm

3 <9mm

 8.4

5

700mm

1/3 ,

2m

;

→ → → →

→ → →

6

500mm

50mm

300mm
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0.5-1.0m

0.4KV

1

1

2

3

4

5

6

7

8

9

10

2
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3

→ → → →

→

1

60°

2

0.5-1mm

3 

3

2-3

1-1.5mm 1.5-2mm

A B C

A B C A B C

A B C

10mm
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4

5

1600kVA 

4%

2%

±0.5%

1/10 ±1%

70%

DN300 0.4MPa

1500m3/h 0.05MPa

→ → → →

→ → → →

1
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2

6%

3

,

<0.5mm 10% 100mm

E<1+0.1b 3mm

E1<0.5 mm

E<0.1S 1.0mm

2mm
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8.5

4
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 8.6

5

,

,

6

1.5 1h

1.15 ,

0.5 ,

, ,

24 ,

0.4MPa

0.05 MPa
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7m 150mm C30

5m

 8.3

8.3

1 2 30

2 10 10

3 2 5

4 7 5

5 8 5

6 5 5

7 5 5

8 10 20

9 8 5

10 8 5

11 2 60

12 2 60

13 15 60

14 2 10

15 2 75

16 2 75

90

 8.4
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8.4

1 CPT-21 1535t

2 1.0mm 5000m2

3 —— 17055m2

 8.5

 8.5

1 ALLU DH3-23 1

2 — 1

3 MJE10-11 1

4 150m3/d 1

5 10800m3/h 1

6 60m 1

7 HXDZ 1

8 EC240B 2

9 LZ3092 20t 8

10 pc60 1

11 SD10YE 1

12 FD40T 4t 1

13 STC200 80t 1

14 WQ20-15-1.5 2

15 EX500 2

16 TH-Ⅱ900W 1
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pH

ORP  8.6

8.6

1 RAE3000 1

2 pH PHB-3 1 pH

3 CMEXpertⅡ 1

4 DDB-303A 1

5 AR854 1

6 TES1340 1

7 PM10 TES-5321 1

8 KTS-442RLC 1

9 AL12A-32 1

10 GPS-RTK X900 1

11 TCS-60 1
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 8.7

 8.7

8.7

1 1

2 1

3 1

4 1

5 1

6 1

7 1

1
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2

3

4

5

6

7

1

“

”

2
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3

4

210  

8.8

 8.8

69 2018 12 22 2019 2 28

45 2019 1 15 2019 2 28

116 2019 3 1 2019 6 24

25 2019 6 25 2019 7 19

2018 12 22

“ 1 ”

IPMP

P6

1 P6

P3 P3

P6 P3

2 P6

“

”

P6 “ ”
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3

/

P6

“ ”

1

“ ”

2

3

4

“ ” “ ” “ ”

5
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1

2

“ ”

1

2 GB 50026-2007

3 T05-09
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1

2

3

4

5

6

1

2

3

RTK

1
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2

80m

5m

400mm×400mm×800mm

200mm 120

8.8

1

2
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8.9

 8.10

 8.10

0.2-0.5m 7085.12m2

2125.54m3

0.5-2.5m 4310.01m2

8620.02m3

2.5-3.5m 4310.01m2

4310.01m3
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7126.74m2  

 8.9

X Y

F01 506536.687 3097388.633

F02 506537.581 3097380.228

F03 506537.778 3097370.974

F04 506538.960 3097361.524

F05 506531.675 3097357.192

F06 506525.571 3097354.436

F07 506515.923 3097352.073

F08 506511.789 3097348.726

F09 506518.089 3097334.353

F10 506514.939 3097332.384

F11 506513.758 3097322.736

F12 506517.136 3097315.358

F13 506520.266 3097308.651

F14 506531.890 3097310.887

F15 506544.409 3097312.675

F16 506540.161 3097305.969

F17 506534.349 3097298.815

F18 506528.761 3097291.885

F19 506522.501 3097284.509

F20 506513.113 3097289.874

F21 506503.277 3097295.909

F22 506494.558 3097301.051

F23 506486.287 3097305.969

F24 506478.463 3097310.887

F25 506470.639 3097316.028

F26 506462.592 3097322.064

F27 506454.097 3097328.323

F28 506452.309 3097334.359

F29 506449.626 3097342.183

F30 506447.391 3097349.783

F31 506447.391 3097357.384

F32 506447.838 3097365.878

F33 506449.179 3097373.702

F34 506451.862 3097381.750

F35 506455.215 3097388.233

F36 506461.250 3097393.598

F37 506467.404 3097397.042
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X Y
F38 506473.568 3097399.368

F39 506481.011 3097400.764

F40 506487.524 3097400.764

F41 506494.037 3097400.648

F42 506502.294 3097399.485

F43 506509.621 3097398.089

F44 506515.901 3097396.461

F45 506520.670 3097395.182

F46 506526.368 3097392.623

F47 506531.718 3097390.530

L01 506536.687 3097388.633

L02 506537.336 3097381.045

L03 506538.025 3097373.000

L04 506539.029 3097361.264

L05 506533.472 3097358.420

L06 506527.082 3097355.149

L07 506520.889 3097353.455

L08 506515.163 3097351.889

L09 506511.689 3097348.897

L10 506514.006 3097343.784

L11 506516.384 3097338.539

L12 506518.210 3097334.511

L13 506511.931 3097331.882

L14 506506.121 3097330.541

L15 506499.193 3097331.435

L16 506492.265 3097333.670

L17 506486.231 3097335.234

L18 506478.632 3097337.469

L19 506471.481 3097342.162

L20 506467.234 3097347.302

L21 506462.988 3097352.219

L22 506459.859 3097360.041

L23 506457.401 3097366.746

L24 506458.295 3097375.685

L25 506459.636 3097382.166

L26 506462.318 3097389.541

L27 506464.776 3097394.011

L28 506467.681 3097397.363

L29 506473.045 3097402.056

L30 506481.984 3097402.280
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X Y
L31 506490.253 3097401.386

L32 506499.193 3097400.045

L33 506507.015 3097398.704

L34 506514.613 3097397.140

L35 506522.435 3097394.681

L36 506528.916 3097391.999

2.5~3.5m 0.5~2.5m

2

 8.11

1

2
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3

±5mm

4

5

6

7

8

9

1
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2

 8.10

1 KTS-442RLC 2″ ± 2+2ppm mm 1

2 AL12A-32 ±1.5mm 1

3 RTK X900 ±5cm 1

4 1mm 10

5 1cm 20

6 TK-3107 6

1
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2

 8.12

8.12

1

24.86m3/d

2

1 20cm

2
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8.13

3

1:1

 8.14

1:1
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8.15

d

e

 8.16

 8.16
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 8.17

 8.11  8.12

 8.11

/

1 PC250 2

 8.12

 

1 1

2 1

3 1

4 1

5 2
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(1)

(2)

(3)

(4)

1

2

 8.18
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 8.18

GPS

1

 8.19



                                         205

8.19

 GPS 

 
GPS               

 8.20 GPS

2 GPS 

3

90%

4
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 8.21

5

 8.22

6
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 8.23

7
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 8.24

GPS
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1

2

3

4

“ ”( ) GPS

1.1m
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GPS

1 3

1 “ ”

2

3

4

5
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" "

(1) 

(2) 

(3) 

(4) 

(5) 

(1) 

(2) 
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120

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15
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1

1

50-150m3/h

50mm

3%-5%

>50mm

2

<50mm

1

12-18t/h

400-600℃

3

2

1

2 5-35%

117-286 kcal/kg

20%
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3 50% 200 

5 cm

4

25%

5 3t/h

6

7

10min

8 3-5min

9 25-30%

10 220℃

T05-09

 

0.5m T05-09

0.5m

500m3
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1

2

1

HJ/T166-2004

2

1

1m

1.5m

2

3
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17.9℃ 7 29.15

1 8.44 272 1850h

894mm 1717.7mm

 

0.95 m/s 7-9 2.4

/ 15-28 / 12 

1

2

3

4

5

2~3d
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1

2

3

4

5

1

20cm



                                         218

2

“ ”

3

4 4 

5

6

7

8

9

10
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10 

m 

1 0.2m

2

8m 

“ ”

1

2
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3

4

5

6

7

8

VOCs SVOCs 

1

2

3  
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40 

1

2

3

4

GB/T19001:2000-ISO9001:2000 

GB/T19001:2000-ISO9001:2000 

 8.13

1

3
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4

5

6

7

1

2

3
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1

2

3

1

2

3

1 100

100

2

3

“

”

ISO9002



                                         224

“ ”

“ ”

1
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2

3

4

5

6
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7

8

1

a

b

2
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a 40 mm

25%

b

20min

8%

50mm

ISO9002

1

2
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H

W

3

4

5

6

7

1

2

3

4

1

2

1 JGJ80-91 JGJ33-86 GB50194-93
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“ ”

2

3 “

”

4

5

“ ”—

—

6 GB/T19000—ISO9000

7

8 “ ”

“ ”——

9

10 “ ”

11 “ ”

12 “

” “ ” “ ”

13
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14

15

“ ”

“ ”

16

“

”

“ ”

“ ”
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“ ”

 8.14

1

2

3

4

5

6

7

8

9

10

11

12
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13

14

15

16

17

18

19

20

27

28

29

30

31

32

33

41

42

43

44

45
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46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65
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66

67

68

69

70

71

72

73

74

81

82

83

84
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85

86

87

88

89

90

91

92

93

94

95
1

2

1.2m

3 9m

1.5m

4

96

97

98
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5

99

1

2

3

100

101

102

103

104

105

106

1

2

3

1

2

2.5m 4m 6m
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3

220V

3m

2.4m 5m

4

380V 220V

30mA 15mA 0.1S

5

48mm2

2 2.5m 2m

/

2.5mm2 1.5mm2
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1

 

2

JGJ59-99

3

4

1

2

3

4

5

“ ”

6
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7

a

b

c

d

e

f

g

1

“ ”

2

3

4

8

a

b

c

“ ”

1.8‰
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“ ” “ ”

 8.15
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30mA <0.1s

a

O2

b

1
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1 N2 N2

2

3 4

4

4

5 0.6-0.8MPa

20m/s

6

2

1

TOP

O2<0.5%

2

3 CRT 100%

4

5 10
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6

7

c

1

1

 

2   

3

4

5

6

7

8

9

2

1

2

3

4

5

25~30%
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6

5min

7 5min

3

1

2 a.

b. c.      

3

3

1

2

3

4

1

2

3

4

5
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6

7

8 24

9

10

“ ”

1

2

3

4

5
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6

(GB50016-2006)

24m GB50016 2006

GB50016

2006 3.1.1

GB50016-

2006 3.3.1 “

5000m2”

GB50016 2006 

3.7.2 “ ”

GB50016-2006 3.7.4 “

100m”

1
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2

3

4

“ ”

“ ”

3.7km  8.25

 8.25
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 8.26

 8.26

1
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2

3

4

5

6

1

2

3

4

5

6

7

8
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“ ” “ ”

9

10

1 TPHs

VOCs SVOCs

2

3

4

“ ”

a

1

2 PID

3

4
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5

6

b

1

2

3

c

1

2 85 dBA 30 dBA

/

d

1 50℃

2

3

e

1

2

3
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4

5

MSDS

3M 9002V 3M 9042A 3M

3200 301+3N11+385 3M 6800

3M 6006

3M

3M 9002V

3M 9042A<3M 3200<3M 6800
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 8.16

“-”

 8.17

 8.16
GB/T18664-2002 GBZ 2.1-2007

IDLH

ppm

ppm
mg/m³

IDLH

mg/m³

Mac
mg

PC-
TWA

mg/ m³

PC-STEL
mg/ m³

1 1000 4.96 5000 - - -

2 3000 3.25 9800 - 6 10

3 1000 4.41 4400 - 50 100

4 8000 5.0 40000 - - -

5 250 3.8 950 - - -

6 500 5.0 2500 - 50 75

“-”

 8.17

<18%
IDLH

<10 √ √ √ √
<25 √ √
<50 √ √

<100 √ √
>100
<10 √ √ √ √
<25 √ √
<50 √ √

<100 √ √
>100
<10 √ √
<25 √
<50 √

<100 √
>100
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 8.18

 8.18

3M 9002V

3M 9042A √ √ √

3M 3200

301+3N11+385 √

3M 6800

3M 6006 √ √

√

√

3M √ √

√

3M

9042A

3M

9042A

1

2

3

1

2
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3

40

4

40

1

2

1

2

3

4

5

6

7

8

3
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4

1

2

3 “ ”

“ ” “

”

1

2

1 1

5
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“ ”

1

2
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3

4

5

6

7

2

1

2

3

3

T05-09

4

1

2

3

4 �

�

1

1
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2

3

4

a

b

2

1

2

1

2

3

“ ”

4



                                         260

5

1

2

a

b

c

d

e

6

1

1

2

2

1

2

3

3
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4

1

2

1

1

a

b

c

d

e

2

2
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1

2

3

4

1

1

2

3

4

5

2

1

2
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1

2

3

1

2

3

120

4

5
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2
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4

5

1

2

a

b

c

d

e
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1

2
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” “ ”
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1

500

2

100 500

3

15 100

4

5 15

1

2

1

2
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4

5

1

1

2

3

2

 8.27
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 8.27

1

2

1

2
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3

4

5

1

1

2

2

3

4
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5

6

7

1

2

3
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 8.19

1 4

2 8

3 10

4 2

5 10

6 5

7 m 50

 8.19

1

2

3

4

5

1
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2

6
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9

 9.1

535.0

810.0

85.0

30.0

650.0

60.0

45.0

25.0

30.0

80.0

2350.0
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1
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