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1. 1ȁ ȁ ‰

1.1 ȁ ‰

1.1.1

1ȁȇҬ ֲ ῍ Ḡ Ȉ̆2014.4.24 ḱ ̆2015.1.1 ̕

2ȁȇҬ ֲ ῍ Ԋᴆ Ȉ̂Һ פ 69 ̃̕

3ȁȇҬ ֲ ῍ ῃ ֟ Ȉ̂2014 12 1 ̃̕

4ȁȇҬ ֲ ῍ Ȉ̆ Һ פ 2016 48 ̆2016 7 2

̕

5ȁȇҬ ֲ ῍ Ȉ̆ ԋ ῃ ֲ ᴪ ԋ ῇ

ᴪ ḱ ̆2017 6 27 ̕

6ȁȇҬ ֲ ῍ Ȉ̆2015 8 29 ḱ ̆2016

1 1 ̕

7ȁȇҬ ֲ ῍ ᵣ Ȉ̆2016 11 7 ḱ ̕

8ȁȇҬ ֲ ῍ Ȉ̆ῃ ֲ ᴪ̆2019 4 23 ḱ

9ȁȇ ῃ ᶛȈ̕2011 12 1

10ȁȇҬ ֲ ῍ Ȉ̆2019 1 1 ̕

11ȁȇ Ⱶ ῏ԍⱴ Ḡ ᵬ Ȉ̆ [2011]35 ̕

12ȁȇ Ԋᴆ Ⱳ Ȉ̆ Ⱳ [2013]101 ̕

13ȁȇ ԊᴆḤ Ⱳ Ȉ̆ Ḡ פ 17 ̕

14ȁȇ῏ԍ ᴑҙ ῃ ᵬ Ȉ(

ⱲȐ2013ȑ321 )̕

15ȁȇ῏ԍ ѿ Ạ ῃ ᴑҙ ῃ ᵬ Ȉ

̂ ⱲȐ2014ȑ52 ̃̕

16ȁȇ῏ԍ <ᴑҙ Ԋᴆ ᵀ ̂ ̃> Ȉ̂

ⱲȐ2014ȑ34 ̃;

17ȁȇ῏ԍ ѿ ⱴ Ḡ Ḥ Ὲ ᵬ Ȉ̆ Ⱳ [2012]134 ̕

18ȁȇ ᶛȈ ֲ ̆2005 6 5 ̕

19ȁȇ ᵣ ᶛȈ̆ ֲ ̆2009 9 23

̆2010 1 1 ̕
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20ȁȇ ⱳ ⅞№Ȉ̆ Ḡ ̆1998 9

̕

21ȁȇ ῏ԍ Ḡ ⅞ Ȉ̆ Ȑ2013ȑ

113 ̕

22ȁ῏ԍ ȇᴑҙԊҙ ᵝ Ԋᴆ Ⱳ ̂ ̃Ȉ

̆ [2015] 4 ̕

23ȁȇ Ȉ̂2021 ̃̆ ȁ

ᴪ̆2020 11 27 ̕

24ȁȇ Ȉ̆ ῃ ֟

פ 40 ̕

25ȁȇ ֟ᴑҙ ῃ ֟ Ⱳ Ȉ̆ ῃ ֟

פ 41 ̕

26ȁȇ ῃ Ⱳ Ȉ̆ ῃ ֟

פ 45 ̕

27ȁȇ Ȉ̂ Ȑ2005ȑ272 ̃̕

28ȁȇ Ȉ̂2013 ̃̕

29ȁȇ ῏ԍ ѿ ⱴ ᵬ Ȉ

ⱲȐ2019ȑ327 ̕

1.2 Ԋᴆ ȁ ≢

ȇ Ԋᴆ └ ↕̂ Ȉ̃̂ ᴑҙԊҙ ᵝ ̃̆

ԊᴆҤ ȁ ȁ ȁ ȁᴑҙ ᵝῤ └

Ԋ ⱬץ ꜚ ̆ ᴑҙ Ԋᴆ№ҹ҈ ̔ ȁ

Ὲ ̆№≢ ҈ҩ ≢ ̔Ὲ ҹ ȁ

Ὲ ῤҹῈ ȁ ῤҹ Ȃ

Ὲ Ԋᴆ ȁ ȁ Ὲ ’̆

ԊᴆҺ №ҹ ȁ ̆ ⌠ᵞ ⅞№ҹ Ԋᴆȁ

Ὲ Ԋᴆ Ԋᴆ҈ҩ ≢Ȃ

1̈ Ԋᴆ

ſ └ ȁ ȁ ȁ ̆
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ד ȁ ̆Ԋ ȁ ῀⌠ ̆

Ԋ ₮Ὲ ̆ ₣ ⌠ ̆ ֟

̆ Ὲ ӊ ̆ ᵣ ̕

ƀ ד ̆ Ạѿ ̆ Ὲ ץ

ȁ Ȃ

2̈Ὲ Ԋᴆ

ȁ └ ̆ ̆

ȁԊ ̆ ⌠Ԋ Ҭ ̆ᵖ └ Ὲ

ῤ̆ ֟ ᵬֲ ̆ Ạ

̆ Ԋ ȂԊ ₮ ̆ᵖ Ὲ ӊῤ

└ └ Ὲ ῤ̆ ֲ ᴴ ̆ᵖ ᴧ Ȃ

3̈ Ԋᴆ

̆ Ԋᴆ Ԋ ֟ Ԋ̆

ȁ └ ̆ ᵬֲ

ץ ȁ ӊῤ̆ ғ ᵬ └ └

Ὲ ῤ̆ ֲ ᴴ ̆ ꜚ Ȃ
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2.2 Һ
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4ȁ

ŵS+O2=SO2

Ŷ2SO2+O2 = 2SO3

ŷSO3+ H2O= H2SO4

5ȁ

└ ̔

└ “3+2”ԓ ԋ ȁᵩ ̔

׆ , ҍ ᾟ№ ̆

└ 1050℃͘1100℃ӊ Ȃ 420℃̆

Ῥ№≢ ῀ ⅰȁⅱȁⅲȁⅳȁⅴ̆ SO2 SO3 ԋ

ҹ H2SO4Ȃ

2.2.2 ֟

1ȁ֟

֟ ╠

╠�2

1

ᆖ ✝ᆖ 䖜ޕ㊹✝

⁪

с

M �òϲ ˖
⺛ ᐕ᭦

ᆖ ࠀ✝ 䵐㊰褐

㊰褐

㊰褐ਰ㔷㤐

�+S ਵ䵠�ϲM �¤ M�
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3ȁ
֟ 3-1
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4ȁ
Ҭ TiO2 № ҹ

TiO2+H2SO4→TiOSO4+H2O

FeO+H2SO4→FeSO4+H2O

ԋ (TiO2•H2O)(Ẓ )

TiOSO4+H2O→H2TiO3+H2SO4

ԋ ԋ

H2TiO3→TiO2+H2O↑

5ȁ

̂1̃ └ ̔

└ “3+2”ԓ ԋ ȁᵩ ̔

׆ , ҍ ᾟ№ ̆

└ 1050℃͘1100℃ӊ Ȃ 420℃̆

Ῥ№≢ ῀ ⅰȁⅱȁⅲȁⅳȁⅴ̆ SO2 SO3 ԋ

ҹ H2SO4Ȃ

(2) ̔

῀ ̆ № ̆ (20 )

Ȃ

(3) ̔

85%-86%H2SO4(98% 24% ) ῀ ᶏ

̆ ⱴ ( ҹ

̆Һ ѿ ҹ 5 ⌠ 10 № ̆ ҹ 160 ⌠ 180℃)̆ Ҭ №

(TiO2ȁFeO)ҍ ̆ (TiOSO4)

FeSO4(Ḡ 1 ⌠ 2 ) ⱴ̆ ̆ ⱴ῀ ҬҬ Fe2(SO4)3̆

№ Ҭ֟ Fe3+ Fe2+( 11-12 )Ȃ ῀ ̆

ⱴ῀ ₀╕̆ Ҭ ῒזҌ ̆ ῤץ

Ữ ( 8 )̆

№ ̆ ῀

῀ ⌠Ҍ
῀ № ӊ
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(4)֒ № ̔

῀ ̆ ῤ

̆ ᵞ Ҭ ̆ № № ̆FeSO
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ԍ TiO2 )Ȃῒ Ҋ̔

Zr(SO4)2+4NaOH→ZrO2↓+2Na2SO4+H2O

ȁ ȁ Ȃ ҹ Ȃ

2.2.3 ֟

1ȁ֟

Ὲ 8 ҆ ֟ 2-7Ȃ
2ȁ

’ 2-8Ȃ
2-7 ֟ ֟

֟ ᵝ

1
֟

t/a 8 ҆ -

2-8 └ Һ

≢ ᵝ

֒ t 4 320 ῤ

t 6 480
3ȁ

ѿ ̆ ҹ

ȍFe2̂OH̃n̂S0̃3-n/2Ȏm̆ ֒ Ҭ ῀ ֒ ѿ

№ ₀╕Ȃΐ ̆ ̆ ̆ ₀ᵣ ̆

pH p

̆
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4ȁ

≠ №ҹ ҩ ̆ ȁ ȁ ȁ

ѿ ֒ № Ȃ

ᾢ Ҍ Ҝ ̆ Ҭ ̆

ᵞԍ 30ppm̆ ԍ ‰̆ ‪ җ

ҍ ̆ ѿ ⌠ ᵝ̆

ᾢ ̆ ᴨ ̆ ᴨ ‗

̆ ᶫ ᶏ ≠̆ ֟

ԋ ⱴ 509 ̆ 100m3/h 20℃̆

ԅ ̆ ԅῈ 509 Ȃ
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3. 3ȁ ᴇ

Ḡ ̂90̃ 057 ȇῌ
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3-1 ≢

ᾝ CAS
qn̂ ̃

ҳ Qn
̂ ̃

qn/Qn

ѿ№

85 7664-93-9 400 10 40

15 - -
40

ԋ№

106 - -
17 - -

40 7647-01-0 10 7.5 1.3

Ѥ

7

6

6

4

7

⺛

䞨

≗

400

7

䞨

≗

7䞨≗

n40

1.
	²

01-
��

-

�d
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̆ᴑҙ Ԋᴆ ԍ [ - (Q3-M1-E2)+ -

(Q3-M1-E1)]Ȃ

3.1.2

ȁ ≢ ֟ ̆ Һ ҹ̔

1ȁỮ ֟ Ҭ ׆̆ ̆ ֟

Ԋ Ȃ

2ȁỮ ֟ Ҭ ̆ Ԋ Ȃ

3ȁ ֟ Ҭ̆ ֟ Ԋ

Ȃ

4 Ԋ ̆ Ԋ ῀ ᵣ̆

ᵣ ̆ Ȃ

5ȁԊ ̆ Ԋ ῀Ὲ ̆ Ὲ

‖₯ ̆ ᵣ ‖₯ ̆ ᵣ

Ȃ

3.1.3 Ԋ

ῃ ֟ 2̆004 ῃ ῍ Ԋ 803571 ̆

֙ 136755 ֲ̆ῒҬ̔ ᴴ֙Ԋ 193 ̆ ֙ 291 ֲȂ

̂1̃Ԋ ̔ ᴑҙ ҆ ̆ ֟ ֟ ԓ҆ ̆ῒҬ

ѿ № Ȃ ֟ȁ ȁỮ ȁ ȁᶏ Ҭ̆

ȁ ȁҬ Ԋ Ȃ

5

0̆ Ëᴑԓ҆915̆ῒ ᴑԓ

ҙ ԓ0

ῒ̆

ȁ
ֲ

̆ῒῒ ̽

̆ῒ
̆ῒ̆ῒȁ

3 ⢙䜦䀀⛨

0̍ަ ⢙ ␀ ަ᭩愀ᡁ㘿 Ӓ䀀ǃ∂ ᧁ⋎ǃ Ӑ ᕅ
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3-3 100 Ԋ №

Ԋ № Ԋ ᶛ̆%

ᵬ 15 15.6 3

18 18.2 2

34 35.1 1

₯ 8 8.2 6

ת 12 12.4 4

10 10.4 5

̆

䰰- - 0

ˈ ᐳ̍䇑㺘 ਁ

䰰0- 0

ˈ

ˈ 㺘⭏৏䰘৏ ਁ ⭏ ᭵ ਁ৏᭵ һ䰘00Ԋ Ԋ00-ᐳऀ 㺘৏৏㺘0һ᭵৏0᭵㺘৏ ᭵ ਁ㥳 ৏ ᭵ 0ਁ0 0৏ ᭵ 0ਁ--৏ ᭵ ਁ- 0৏ ᭵ਁ ᭵ ᭵ ᭵ - - 0৏৏ 0ਁ- 0৏ ᭵-0 0һ ᭵ ഐ ࠶᭵৏һ㺘ਁ৏һһ࠶ਁ 0ਁ0-৏ ഐ 䇑ਁ᭵࠶࠶ ഐ ৏࠶ ৏⭏⢩৏ ⭏⭏㺘⭏ ┿40- ⢩৏㺘㺘䇑00000000 00 00⢩ ᭵ ਁ ഐ һ㺘࠶ ᭵ ⢩ 㺘0 №Ԋ№ᶛ̆№№ №ᶛ№ 0№ֻ ᵬ�₯ᶛ №5.№ᶛ № .20.Ԋ № ԊԊԊ ԊԊ№
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Ԋ ᶛ 65%Ȃ׆ ל ̆ ҉ҕ 90 ץף ̆

̆ Ԋ ᵞȂ

̆ Ԋ 3-5Ȃ 3-5

̆ Ԋ ᵝȂ

3-5 Ԋ №

Ԋ Ԋ

1 42%

2 30%

3 25%

4
ŵ ᵬҌ ̆

Ŷ Ҍ ̆
̆ ҈ ң

5 ᵝ ῏ 10 ѿ

6 ῒ 3%

̂3̃ ῏Ԋ ῖ ᶛ

3-6Ȃ

3-6 ῏Ԋ ῖ ᶛ

Ԋ Ԋ

ד
2008 3

23
Ԑ

Ԑ Ԑ ᴍ Ὲ

҈ Ὲ ד

̆ ֟

Ȃ

Ԋ Ԑ̆ Ԑ ᴍ

Ὲ ꜚ ̆

’̆ ֲ

ᴧ ̆

Ȃ ̆

ֲ ѿ ԅ

’Ȃ ҩ ῤ

ῃẢ ̆ ᴑҙῤ

ᴑҙ ֲ

ῃ Ȃ

7
ᴴ 10 ᵩ

ᴧ

ᴴȂ

Ԋ

2013 3
1 қ

  Ὲ

Ữ ᷅ ̆ ̆

Ȃ

Ԋ ̆   Ὲ

ꜚ ̆

’̆

ֲ

ᴧ ̆

Ȃ ̆ 10
Ҭ ̆ 4

̆

ֲ ֙̆

4ֲ ᴴȂ
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3.2 Ԋ

3.2.1 Ԋ

ԍ ᴑҙῤ ᵝ Ҭ ԍ

֟ ᵝ ̆ ḤԊ ׆ Ԋ Ҭ Ȃ Ὲ Һ

Ԋ Ȃ

Ữԍ Ữ ῤ̆ Ҍ≠ ’̆ Ữ ῌ

̆
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λ— ̆

α— ̆m2/s

t— ̆s

ᴰ Ả ̆ ꜚᶏ ᵣ ̆ ҩ

ҹ Ȃ

cȁ

Ὲ ̔

Q3=a×P×M/̂R×T0̃×û2-ñ/̂2+ñ×r̂2+ñ/̂4+ñ

ῒҬ̔Q3— ̆kg/s̕

aȁn— ̕

P— ᵣ ̆Pa̕

M— № ̕g/mol̕

R— ᵣ ̕J/mol·k̕

T0— ̆K̕

u— ̆m/s̕

r— ̆mȂ

ҹ AȁB ̆n 0.20̆a 3.846×10-3

ҹ D ̆n 0.25̆a 4.685×10-3̕

ҹ EȁF ̆n 0.3̆a 5.285×10-3Ȃ

̂3̃ ᵣ

ᵣ ̂ҳ ̃̔

1
0 2

1

k
kP

P k
    

ᵣ ֒ ̂ ҳ ̃̔

1
0 2

1

k
kP

P k
    

Ҭ̔P— ῤ׃ ⱬ̆Pa̕

P0— ⱬ̆Pa̕
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k— ᵣ ̂ ̃̆ Cp ҍ Cv ӊ Ȃ

Ẋ ᵣ ᵣ̆ ᵣ QG Ҋ ̔

1
12

1

k
K

G d
G

MkQ YC AP
RT k


    

Ҭ̔QG— ᵣ ̆kg/s̕

P— ⱬ̆Pa;

Cd— ᵣ ̕

A— ̆m2̕

ҹ Cd 1.00̆҈ 0.95̆ 0.90Ȃ

M—№ ̆g/mol̕

R— ᵣ ̆J/(mol•k);

TG— ᵣ ̆K;

Y— ₮ ̕

ȇ ᴇ ↕Ȉ ̆ ȇ ᵬ

ҙ ṿ Ȉ̂ GBZ2.1-2007̃ ᵬ Ҭ

ᵬҹ ᴇ ‰Ȃ ‰ṿ 5.2.1-2Ȃ

5.2.1-2 ᴇ ‰̂mg/m3̃

ⱴ

— 1 3

ץ ⱴ ᵬҹ ᴇ ‰̆ ᾛ ȁ

̆ 5.2.1-3Ȃ

5.2.1-3

Ԋ kg/min m3/min

1
27 2500

Ữ 58.8 3200

ḤԊ ̂ ẫ ̃ Ҥ ̆ ғ Ԋ Ҍҹ

Ԋ Ȃ Ḥ Ԋ ̆

ᵬҹ ᴇ ̆Ԋ Ԋ Ȃ

Ԋ ҙ Ȃ ᴑҙ Ԋ

̆ Ԋ ҹ 2.0×10-4 / Ȃ Ԋ 2.0×10-4 / Ȃ
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3.2.2 Ԋ ᴇ

̂1̃Ԋ

ŵ

ȇ ᴇ ↕Ȉ ̆ ԍ ̆

Ҋ ᴆҊ ̔

}
2

)(
2

)(
exp{)

2
exp(

)2(
2),0,,( 2

,

2

2
,

2

2
,

2

2/3

'

effy

i
w

effx

i
w

effx

e

effzeffyeff
w

i
w

yyxxHQtyxC
 







̆̆̆

Ҭ̔ ),0,,( w
i
w tyxC —— i ҩ tw ┴ ̂x y̆̆0̃֟

̕

'Q —— ̂mg̃̆
'Q =Qᶭt̕Q ҹ ̂mg·s-1̃̆ᶭt

ҹ ̂s̃̕

effzeffyeff ̆̆̆  
—— w xȁy z

̂m̃̕

i
wx i

wy —— w i x y Ȃ

ҩ ҩ῏ t ̆ Ҋ ̔

)0,,(),0,,(
1

yxCzyxC
n

i
i





Ҭ n ҹ ̆ ),0,,(),0,,(
1

1 tyxCftyxC
n

i
in 


  ̆

Ẋ 30s ѿҩ ̆Ԋ ̂5min/10miñ῍ 10/20 ҩ Ȃf ҹ

ԍ 1 Ȃ

Ŷ ᴆ

ᴆ ᶭ ῃ ₮ ↕Ȃ D ̆

F ̕ 3.4m/s̆

0.8m/sȂ

̂2̃

ԍ ᴑҙῤ ᵝ Ҭ ԍ

֟ ᵝ ̆ ḤԊ ׆ Ԋ Ҭ Ȃ

̂3̃ ᵝ =





24

῏ ֲ̆ ױ ҹ 10-4̂ ֲ/ ҉ץ̃ Ҍ

̆10-4͘10-8ֲ̂/ ̃ ̆10-8ֲ̂/ Ҋץ̃

̕ ҙ ҹ 8.3×10-5Ȃ

̆Ὲ ץ Ȃ

ᵖ ҉ ̆ ḤԊ Ҋ ̆

⌠ 5000 Ԋ̆ ̆ ֲ

Ȃ

Ԋ ̆ Ԋ ₮ ̆ Ԋ

ֲ ᴴ Ȃ ᵝ ᵬֲ ̆⁞ Ԋ Ȃ

3.4Ԋ Ԋ

Ԋ ѿҩ Ữ ȁ Ԋ ̆ ȁ

‖₯ ץ ̆ ҉Ҋ ȁỮ ȁ

Ԋ Ȃ Ὲ ȁ ̆ ֟ Ҭ҉Ҋ

῏ Ȃ ῒҬѿ ȁ Ԋ ̆ Ҍ ȁ ̆

‖₯ ᾥ ̆ Ԋ ̆ Ԋ ȁ

Ԋ Ȃ ̆ Ữד ̆ ѿד

Ữ Ԋ ̆ Ữד ̆ ̆

Ӟ Ȃ

Ԋ ѿ Ữד ȁ Ԋ

Ȃ ̆ ҙ ῃԊ ҹԊ ̆ ῒ Һ

ҹ ̆ ȁ

Ԋ ̆ Ȃ

ḤԊ ԍԊ Ȃ Ὲ ҹ ῒ̆

ҹ ֟ Ȃ

ſ ̔ Ὲ ̆ ԋ ₃ ̆

Ԋ ̆ Ҍ ̆ Ҍ ῃ ̆

῏ ῃ ↕̆ѿҩ ̆ ῒ

Ȃ ̆ Ὲ Ҭ̆ Ҥ

῏ ̆ ᵣӊ ῃ Ȃ
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ῤ ᵝ ȁγ ᵝ ̆ ℗ Ԋ

Ȃ ᵣ Ȃ ‛ ‛

‛̆ ‛ ᶏ Ȃ ԅ҉ ῏

̆ ҩ Ȃ

ƀ ֟ ̔ ֟ Һ ȁ ȁ Ҭ

֟ ̆ ̆ Ҭ ғ Ҍ ̆

⌠ ȁ ᴪ Ԋ ̆ Ԋ ῒ

ȁ ׆̆ Ԋ Ԋ ̆ ȁ

ȁ Ԋ Ȃ

3.5

Ὲ ΐ ̆

Ȃ ֓ ᾢ ֟ȁỮ ῃ ȁ └ ȁ ῃ

ȁ ῃ ̆ ⁞ Ȃ ῃ ℗

╠ Ҋ̆ ѿ ⁞ Ԋ Ȃ

3.5.1 Ԋ

1ȁԊ Һ

ҹԅḠ Ữד ᶏ ῃ̆ Ὲ Ữ ᴆ Ҥ

῏ ᴆҬ ̆ Ҥ Ȃ

Ԋ

≢

ֲ ῃ ̆ ̆Ҥ └₮῀Ȃ

ֲ ᵬ ̆Ҍ Ȃ℗ Ȃ ῀Ҋ ȁ

└ Ȃ ̔ Ȃ ‖ ̆

῀ Ȃ ̔ Ữ ̆ Ῥ

ᶏ Ȃ

̆ └₮῀̆ ֲ ᵬ Ȃ ̔

‖ ̆ ῀ Ȃ ̔

Ȃ

ֲ ҉ ̆ ̆ 150m̆

300m̆Ҥ └₮῀Ȃ ֲ ΐ̆

ᵬ Ȃ҉׆ Ȃ ℗ Ȃ ̆ⱴ Ȃ

‖ ̆ ῀ Ȃ

ֲ ῃ ̆ ̆Ҥ └₮῀Ȃ

ֲ ΐ̆ ᵬ ȂҌ Ȃ ℗ Ȃ
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3-12 Ὲ

ᴑҙ ῤ ȁỮ

̆ ‖ ̆ ℗ ȂῈ

ֲ ῃ ̆ ̆Ҥ └₮῀Ȃ℗ ȁ Ȃ

ֲ ΐ̆ Ȃ ℗ ̆℗ Ҋ ȁ

̆ ῀Ȃ

̂1̃

ŵ ֟ ֲ ῏ ̆ ֲȂ

Ŷ ֲ⌠ ’ ̆סּ ֲ

̆ Ҋ Ȃ

ŷ ⌠ᴑҙ ̆ Ȃ

Ԋ ῤ̆ Ȃ

̂2̃Ԋ

ŵ ’Ҋ̆ ῏ ̆ ῏ ̕

̔ ȂӞ ץ ‖ ̆ Ȃ

ֲ ῃ ̆ ̆Ҥ └₮῀Ȃ

ֲ ΐ̆ ᵬ ȂҌ Ȃ ℗ Ȃ

̔ ȂӞ ץ ‖ ̆ Ȃ

̆ └₮῀Ȃ ֲ Ҍ Ȃ ̔

‪ ԍ ȁ ȁ ҬȂӞ ץ ‖ ̆

῀ Ȃ

ᵣ

̆ └₮῀Ȃ℗ Ȃ ֲ Ҍ Ȃ

̔ ᾧ ̆ ‪ ԍ ȁ ‪ȁ Ҭ̆

ῃ Ȃ

ԋ

ֲ ῃ ̆ ̆ 150m̆

450m̆Ҥ └₮῀Ȃ ֲ ΐ̆ ᵬ

Ȃ҉׆ Ȃ ℗ Ȃ ҙ / ╕

ᵟ Ҋ ̆ ᵣ ῀̆ ̆ⱴ Ȃⱴ

Ȃ ȁ ̆ ῀ Ȃ

҈

ֲ ῃ ̆ 150m̆Ҥ └₮῀Ȃ

ֲ ΐ̆ ᵬ Ȃ ℗ Ȃ ᵣȂ

̔ Ȃ ̔ ȁ ̆ ῀ Ȃ

ֲ ῃ ̆ 150m̆Ҥ └₮῀Ȃ

ֲ ΐ̆ ᵬ Ȃ ℗ Ȃ ᵣȂ

̔ Ȃ ̔ ȁ ̆ ῀ Ȃ
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Ŷ ↨Ҋ ̆ ꜚ ̆ ∆ ℗ ⌠ ̆

15 № ꜚ ̆ ꜚ῏ ̆ ℗ ⌠

Ȃ

ŷ Ữ ̆ ԍ Ҭ̆ ꜚ ⌠Ԋ

̆ ̆ ‖ ̆‖ ῀Ὲ

Ȃ

Ÿ Ữ ̆̓͂ ̆ Ԋ Ԋᴆ

̆ ῒזԊᴆ ῀Ԋ ῤ̆ԊᴆṢ ̆

̆ ῀Ὲ Ȃ

ŹԊ Ҭ֟ ȁ ῀Ԋ

2ȁ Ὲ Ҥ ῏ ῃ

̆ ̆ᾟ№ ῤ ῃ̆ѿ ₮

Ԋᴆ ̆ ֲ ᴴ Ȃ Һ ҍ ֟ № ̕

ῤ̆ └ ҍ ֟ Ḡ ̕ ҬⱲῈ ҍ ֟ № ̕

Ҭ Һ Ȃ ᵣ ȁ ȁ

ῃ ̆ ֲ Ҭ ῃ

Ҋ ᶷȂ ⱳ № ̆ ⱳ ̆ ӊ

̆ ҍ ̆≠ԍ ῃ Ȃ

3ȁ ꜚ Ȃ ᵣ ᵣ ̆

ᵣ ת ᵣ ̆ת ᵬ Ҭ ᵣ

Ḃץ̆ Ȃ ȁ ̆

ת ȁ Ḥ ץ̆ ᵬ Ԋ

Ȃ └ Ḥ Ḡ ̆ ῃ

Ḥ ᵣḤ ᾣ Ȃ └ ῤ

Ԋ ̆ ԅ ῃḤ ץ ℗ ᵬ

̆ ץ ҩ ֟ ҩ Ả Ȃѿ Ԋ ̆ ֟

Ҭ └ ̆ └ ᴪ ᵬ Ԋ

₮ ̆ ᵬ ץ ꜚ └Ҭ ᵬ ҉ ῏ ̆ Ԋ Ả

̆ ꜚ῏ ֟ ȁ Ҭ № ҩ ֟ Ȃ
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4ȁ ᶫ Ȃת ȁ ȁ῏ ѿ

̆ Ҍ ᶫ ̆Ԋ Ȃ

֟ ̆ ȇ ⱬ Ȉ Ȃ

ῤ ֟ ᵣ̆ ҙ

Ȃ ₯ȁ ȁ ῀ Ȃ

5ȁ ֟ ȁ ȁҬ ץ ֲ

‰ ῃ ₄̆ ץ Ԋ

ȁ ᵝ̆ ῃ Ȃ

6ȁ ȁ ȁҬ ̆Ḡ ȁ

Ȃ ⅞№ ̆Ḡ ̆ ̆

Ȃ ҉ץ ̆ ḠԊ ̆ ⌠ └Ȃ

ῤ Ȃ

7ȁ ̆↕ ȁ ̆ Ҭ ̆

Ȃ Ὲ ᵣ ҹ ȁҘ ̆ Һ

ᵣ Ȃ Һ ̆ ԍ Ὲ

ҹ ̆ ҹ ѿ Ȃ ῤ

ԅ ̆ ץ ԍ Ԋ ṕ Ȃ ̆ ᾢ

℗ Ȃ ̆ ῀ ̆

̕ ԍ ̆ ȁ ̆Ӟ ‖ ̆‖

῀ Ԋ Ȃ Ҋ Ȃᴑҙ ̆

ȁ Ȃ

8ȁ ῃ Ḃץ̆ Ҋ Ḡ ֲ Ȃ

֟ ῃ Ȃ ֟

ȁ ȁ Ⱶ ῃ ꜛ ̆ ꞋꜚḠ

̆ ΐȁ ȁ ȁ Ȃ

9ȁᴑҙ ҉ “ ”Ȃ Ԋ ̆

ֲ ҉ ῃ Ȃ

10ȁⱴ ῃ ̆ Ԋ ӟȂᴑҙ ῃ ֟

̆Ҥ ᵝ ᴋ└̆ ̕└ Ԋ



29

└ Ҥ Ȃ ᵬֲ ῃ ᵬ ̆

҉ Ȃᴑҙ ῃ ᵬ Ạ⌠ └ Ȃ

3.5.2 ῃ

ԍ Ҭΐ ѿ ̆ Ҭ ̆

ᵝ ̆ Ḡ ῃȂҹ Ҋ

̔ ⅞ ̆ ᾧ ֲ Ȃ

ᵝ Ȃ Ҭ̆ѿ ̆

̆ Ὲ ῏ Ḡ ῏ ̆ ᴧ̆ Ԋ

ѿ ̆ ꜛῈ ֜ ֲ ᴴ ᶏ̆ ᵞ⌠

Ȃ ḱ̆Ḡ ᵬ Ȃ

3.5.3 Ԋ

1ȁ └ҍ ᵬ Ҥ ȁ ȁ ῀

̕ꜚ ꜚ Ⱳ ꜚ ̆ ᶏ̕ ̕

Ҥ └ ΐ ȁ ₯ȁ ̕ ̕ ꜚ ᵝ Ḡ ̆

̕ Ғ ȁ ᵝ̆ Ғ

Ȃ

2ȁҤ └ ҍ ȁ ȁ ȁ ȁ ȁ ῒ

ת ֟ ̕ ῏ ̕ ȁ ȁ

ȁḠῙȁ ḱ̕ ȁ ḱȁḠῙ̕

3ȁⱴ ȁҤ └ ᵬ ̆Ҥ ᵝ ᴋ

└̕ ̆ ̆ ȁ ̆ ȁ

̕ ḱ ̆Ạ ̆ ‪̆№ ̆

ᴆҊ ꜚ ̕ⱴ ȁ ᵬȂ

4ȁ ῃ Ḡ ̕ ᵣ

̕ ᵹ Ꞌ ᶏ ΐ̕

̆ ̕ ‖ ̕ Ȃ

3.5.4
Ԋ Һ ȁ ȁ

Ԋ ̆ ῃ ֟ Ȃ
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ԍ ᶏ № ֟ ΐ ̆ Ҭ

̆ Ԋ ̆

Ữ Ȃ Ҥ ῏ ῃ Ȃ

№≢ ̆ ȁד

Ȃ

ῤ ῀ҍ ₮ Ҍ ̆ ҉ ᵝ ̆ ֟

Ҭ ҉ └ ̆ Ҭ ҉ ῏ ҍ

̆ Ȃ

ד ֲ ̆ Ғҙ ̆ ȁԊ Ⱳ

̆ ҉ ̆ ̆ ῏ ҩֲ Ȃ

̆ ‰ └Ҍ ᵝ

Ȃ

ȁ ȁ ȁ

ῃ Ȃ

₮῀ ̆ Ῑ ̆ └

̕ ȁ ̆ Ȃ

ᴑҙ ֟ ȁ ℗ ̆ Ḡ

‖ ȁ∆ Ԋ ’Ҋ ȁ ץ ῀

Ȃ ̆ ԍ ⱬ ̆ѿ

Ԋ ̆ Ḡ Ȃ

3.5.5 Ԋ

1ȁ Ҥ └ ḱ̆Ạ⌠

ѿ ̆ ѿ ̕ ῃ Ҍ ῃ ̆

҉ ‗ Ҍ̕ ̆ ῏ Ҍ ̆

Ҍ ꜚȂ

2ȁ ᵝ ᵬֲ ΐ ῃ ֟ ̆ ῏ ῃ ֟

└ ῃ ᵬ ̆ ԅ ȁ ᵝ ῃ ῃ ᵬ ̆

Ҥ ᵬ ̕ ᵬ Ҭ Ҍ ̆

̆ ̆℗Ҍ ḱ Ȃ
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3.6.2
̆ Ҭ ҹ Ԋ Ȃ

ȁ ̆ ᾧ Ԋ Ȃ Ԋ ȁ └

ѿ Ҋ̔

1ȁ Ԋ

῀ ̆ Ҋ₃ץ ̔

̂1̃ ῀ ֲ ҩֲ ΐȂ

̂2̃ ̆ Ҥ Ȃ ᴋᵥ ᴋᵥ

ῒ ץ̆ ᵞ ̕

̂3̃ Ҥ ꜚ̆ ֲ̆ Ȃ

̂4) ҉׆ ȁ҉ ̆Ҥ ῀Ȃ

2ȁ Ԋ └

Ԋ └ѿ №ҹ └ ң №Ȃ

(1) └̔

└ ₮ ѿ Ȃ ̔

ŵ ῏ ῏ ȁẢ ᵬҙ ȁ ◐ ȁ

Ả ȁ ȁ⁞ Ȃ

Ŷ ̆ ḱ └̆ ѿ Ȃ

ⱳҍ ‗ԍ₃ҩ ̔ ȁ ȁ

ⱬȁ Ȃ

aȁ ̔ ᵝ ҉̆ ῃ Ῥ Ȃ

ȁ ȁ Ȃ

bȁ ̔ ῃ ̆ Ȃ

cȁ ̔ ̆ ȁ ȁ ̕

Ҥ ̆ ῏ ̆℗ ̆ ḱ ȁ

ᴆȂ

(2)

└ ̆ ȁ ȁ ȁ ᶏ

⌠ ῃ ̆ ԋ Ԋ Ȃ ҉ Һ Ҋץ ̔
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ŵ ̔ ҹ ᵣ̆ ⌠ ҉ ᴪ ̆ ץ

Ȃҹ ⌠ ῃ Ȃ ԍ Ҭ ᵣ

̆ ῏ ̆ Ȃ

Ŷ ̔ ԍ ᵣ ̆ҹ ᵞ Ҭ ̆ ῒז

̆ ῒ ̆ └ῒ Ȃ ᵞ ‛

ᵞ Ȃ

ŷ ҹ̔⁞ ̆ Ԑ

̆ⱴ ᵣ ̆ᶏῒ ῃ Ȃ ᶏ ѿ ̆ ֟

̆ Ȃ ԍ ̆Ӟ ץ

̆ ᴆȂ

Ÿ ̔ ԍ ᵣ ̆ ₮ ῀ ῤ

ῤ̕ ̆ ȁ ȁҬ Ҭ Ȃ

Ȃ

Ź ̔ Ȃ ‖ ▼Ҋ

̆‖ ῀ Ὲ Ԋ ̂2700m3̃̆ ῀

№ Ȃ
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4. 4ȁ ᵝ Ḡ № ȁᵝ ῏

4.1 Ḡ

1ȁ Ḡ

Ḡ ȁҸ ȁ

Ḡ ̆ 4-1Ȃ

4-1 Ḡ

Һ ⱳ
≢

ҍ

ᵝ
Ҭ

ҍᴑҙ

ᵝ ῏

1
Ḡ

Ḡ ѿ WNW 7800 32°14′14″N̆

119°29′4″E
Ҋ

ԋ WNW 5390

2
Ҹ

Ḡ
Ḡ

ѿ N 4092 32°12′29″N̆

119°37′69″E
Ҋ

ԋ N 3256

3 ԋ W 5600
32°11′7″N̆

119°31′59″E
҉

4
֤ ̂Ҹ

̃
ԋ SW 4354

32°7′40″N̆

119°33′23″E
҉

5
֤ ̂

̃
ԋ W 1720

32°9′53″N̆

119°33′30″E
҉

6
̂Ҹ ̃

Ὲ
Ḡ ԋ W 4700

32°9′32″N̆

119°31′45″E
҉

7 Ὲ Ḡ ԋ SW 1720
32°9′22″N̆

119°35′6″E
҉
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2ȁῈ Ḡ

Ὲ ȁ ȁ Ḡ 4-2Ȃ

4-2 ᴑҙ ȁ ȁ Ḡ

ҍ ᵝ m Ҭ /ֲ
NNW 1500 32°11′58″N̆119°36′22″E 285/713
WWN 2200 32°10′16″N̆119°35′1″E 1458/2980
WWN 3000 32°9′57″N̆119°34′17″E 1690/2500
WWN 2300 32°9′56″N̆119°34′58″E 1150/2850
WWS 4700 32°9′20″N̆119°33′45″E 756/2268
WWS 2200 32°8′30″N̆119°35′47″E 480/1536

S 4900 32°8′13″N̆119°35′56″E 280/873
SWS 3800 32°7′24″N̆119°36′54″E 10/32

S 4400 32°8′31″N̆119°36′28″E 114/504
S 3100 32°9′0″N̆119°36′30″E 30/105

Ⱦ8 W00000190110/320
ҍ

к ж300

ж3гжҍж0ҍ кԝж19гж3 ҍж0 ҍи ж10/320

Ž UW

3͠00

3̰͠͠ ࣐͠7 ࣐͠ 1͠9̰3͠ ࣐3͠ ࣐΀

2͠0320

t UW

S800

S8 PSËS5 ËSĆS19PS8 �S5 �8

S0/380

ѿ UW

Ͱ900 Ͱ2 Ͱ̰࣐Ͱ

࣐

͠ Ͱ19̰Ͱ2

࣐
Ͱ6 ࣠΀ Ͱ9/109

ΚƉUW

Ͱ200 Ͱ2

̰
Ͱ

Ͱ࣐

࣐͠ Ͱ19̰Ͱ2 ࣐Ͱ ࣠ ΀Ͱ58/1535

Ϸ8 W800088P8�80�SĆ819P88�84�885001500
ק

8 W

T80/

T8PT�T6 �SĆT69PT8 �T4� 8 T5003850
ӷ

Ѫ020/29753



36

5. 5ȁ ҍ

5.1 Ԋᴆ № №

5.1.1 ṿ

Ԋ Ҍ Ԋ Һ Ҋԋץ ̔

1ȁỮ Ԋ

Ữ ᵬ ȁ Ԋ

ȁ Ԋ Ȃ

2ȁ ῌ Ԋ

3ȁ
5.1.2 Ԋᴆ №

Ԋᴆ ֲ Ҋԋץ ̔

1ȁ ֲ Ҭ ֙Ȃ

2ȁ ֲ ┬ ̆ ֲ Ҭ ȁҬ

Ҭ Ȃ

5.2 Ԋᴆ

1ȁ Ὲ ̆

ᵝ̂ ̃̆ ʇ ʇ ɀȂ

1 ֲ ɴȂ2 ԋɴȂ
3

ԋɴȂ
3

ֲ ᵝ ̆ɴ

Ȃ3̆ ֲ Ҭ Һ
ɴῈ ֲ ɴ ͦ ҃

ɴ

ҬԊҕ
ɴ

ȁ֙Ȃ

2

Ԋ ȁʎ ȁ Τ̆ ʇ
ȁ ֙Ȃ

3 ̆ ֲ



37

4ȁѿ Ԋ ̆ Ԋᴆ

Ҭ ̆ Ԋ ȁ ȁ Ҋ ֲ ̆ Ғҙ

Ḡȁ ȁῈ ’ Ȃ ̆ ֲ ȁ

Ԋ ̆ ̆Ả ҉ ̆ Ԋ

’ ᵬ₮ ‗ ̆ פ Ȃ

ᵹ ΐ ῀ ̆ Ҭ ֲ ץ̆ ᴴ Ҭ

̆ ꜛ Ԋ ̕

̆ Ԋ ⅞№ ⱴ Ҥ̆ ῏ֲ ῀

Ȃ

5ȁ Ԋ ῤ ֲ ̆ ѿ Ҋ̆

ҍԊ ῏ ֲ Ȃ Ҭ ̆ Ҍ Ԋ ̆ᵬ₮

ΐᵣ ̆ ↕ ῃ ԍ ҉ ̆ ⌠ ֲ ̂

ᵝֲ ̃ ῃ ̆ ῏ ̆ ᴧ

⌠ ῃ Ȃ

6ȁ ᵝ ⱬ Ҍ ᴪ ῃ ̆ ҉

ᵝ ̆ ᴪⱬ ꜛȂ

7ȁ ֲȁ Ả ῃ ҉ ȂḠ ֲ ῃȂ

8ȁ ₮ᴴ Ҭ ֲ ץ ̆ ֲ ̆ ᴴ ̂ ȁ

῀̆ Ҭ ȁ ̃ ’ ȁ

̆ ֲ ᴴȁῤᴴ ̆ ̆

ᴴ Ҭ ֲ Ȃ

̂1̃ Ḡ ᴴֲ № ̆ ᴴ ̆ᵬ

₮ Ȃ

̂2̃ ̆ Ḡ ֲ ⱵȂ

̂3̃ Ԋ ̆ Ḡ ῏ ѿ ⌠

Ȃ

̂4̃ ҍ ̆ ≢ ᶫ Ȃ
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9ȁ ֟ȁ ῃ ֲᴪ Ԋ ᵝ ̆

└̆ᵬ₮ ῃ Ả ‗ Ȃ Ả ̆↕ Ả

Ȃ

10ȁ119 ⌠ ̆ ҍ ֜ Ȃ

5.3 Ḡ

1ȁ

̂1̃Ԋ ֲ ̆ ȁ Ԋ ̆

ȁ ⅞ȂԊ ȁ Ȃפ

⌠ Ԋ ̆ ̆ ῤ

Ȃ ῤ ֲ ̆ ῤ ᴋᵥֲ

̆ ֲ ̆ Ȃ ⌠ פ ̆

֟ Ả ̆ ῃ ̆ ᵝ⌠

Ȃ

Ҭ̆ ᵝ҉ ΐ̆ ΐ ’

Ҋ̆ ᵣ ̆Ҍ ▲ ̆ ᵟ ȁ ᵝ̆

̆ Ҭ Ȃ Ҭ ᴆ

̆ ↕ ῃ ԍ ҉ Ȃ

̂2̃ Ԋ ֲ ȁ Ԋ ῤ

ҹ Ԋ Ȃ Ԋ ̆ ᴆ̆ץ

ȁ ῤ ֲ ̆ Ȃ ֲ ⌠

ҬȂ ӊ╠Ạ ֟ Ả ᵬȂ

2ȁֲ ȁ

Ԋ Ԋ ֲ פ ȁ ῃ Ҭ

̆ ȁ ֲ̆ ⌠ֲ ̆ ⌠ֲ ̆

ȁ ֲ Ȃ

3ȁ ᵝȁ ֲ ȁ

Ԋ ̆ ⌠ ᵝȁ ῃ ̆

ҍ ῏ ̆ ⌠ ῃ Ȃ

4ȁԊ ֜ Ⱳ
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ѿ Ԋ ̆ Ԋ ֜ └̆

ȁ ȁ ̆ ῀Ԋ ῤ̆ῒז

Ҍ ῀Ԋ ῤ̕ Ả ῤ Ⱳ ̆

’̆ ₮ Ȃ

5.4 ԊᴆḠ

Һ ңҩ ̔aȁῈ

׆̆ ̆ ֟ ̕

bȁ ⌠ ‪Ҋ ׆ ‪Ҋ ̆

Ȃ

1ȁ

ᴑҙ Ԋ Ȃ ̆ ᾢ ԍԊ

Ҭ̆ Ԋ ῀ ȂҤ ῤ

̆ ₮ Ȃ

₮ Ҍ ̆ ῀ Ԋ

Ȃ Ҭ̆ Ԋ Ữ ̆↕

ҳ Ả֟̆ ῒ ץ ̆ Ὲ ֟ ץ ̆ Ԋ

ѿ ȂῈ ҍ ᵣӊ ℗

̆ Ҍ ̆ ℗ ̆ ḠҌ Ҍ ῀

Ȃ

Ὲ ֟Ҭ ̆ № ҹ ̆ ῀ ᵣ̆

Ȃ ̆ ȁ ̆

῀ ᵣ̆ Ȃ ̆

Ữ ᶏ ȁ ̆Ҥ Ԋ Ȃ

2ȁ ‪Ҋ

Ԋ Ҋ̆ ԍ ᵬ ̆ ȁ

Ԋ ‖ ‪Ҋ ̂ ̃ ׆ ̆

῀ ᵣ̆ Ȃ

Ҥ “ ȁ № ”̆ Ҋ

̆
№Ԋ Ȃ
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℗ Ȃ Ԋ ῤ ℗̆ Ҋ ῀

Ȃ

3ȁԊ

Ԋ ̔ 2700m3Ԋ ̆ Ԋ

̕ ֟ ̆ ̆ Ԋ

Ȃ ȁ ȁ ᶏ Ҭ ̆ ⁞

Ȃ Ҭ ℗ ̆ Ԋ ’

̆ ℗ Ȃ

4ȁԊ

Ὲ ҹ 50L/s̆ ᶫ 4h̆ ҍ ‛

Ȃ ̆Ԋ ’Ҋ̆ Ҍ ԍ 2020m3̆ Ԋ

ҹ 2700m3̆ Ԋ Ҋ̆ Ȃ

5ȁԊ

Ԋ Ҋ̆ ῤ Ԋ ῃ ȂῈ №

̆ ֟

ԍ
ҕ

ΆȂ m 3ԇ

L

қԇ3 ľ ԍਟ䡐ത Ǆ≤ ㇑᭦䳶ሿ Ҿ䜘䴹⍱൘লཆ
ѓ ⧛栀

3
⍿ᥑ䴘 ⊐ ത ᇩ ४ ޵

≤ 䟿 ߥ 䴘ကᯢ�⍱⍱⍱က᭦䱖ᯩ ṳ䇮 ⧛栀൘̍
3⍿ ǂ0 ᦒ 㠣ത ฀ ⊐ һ৺Ⲵ㇑䴘㘂ऀฏ䌀И

Ǆ2ѝ
䜀 ㌀ ઼ ༴ ≤倀⠀⊐

฀ ਟ怀㌯฀ Ἂ㇗묀ࠀ ߥ ѝ
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Ԋ ȁ ( ) ֲ ̆Ὲ

Ȃ

5.7 └

└ ₮ ѿ Ȃ ̔

1ȁ ῏ ῏ ȁẢ ᵬҙ ȁ ◐ ȁ

Ả ȁ ȁ⁞ Ȃ

2ȁ ̆ ḱ ̆└ ѿ Ȃ

ſ ̔ ᵝ ҉̆ ῃ Ῥ Ȃ

ȁ ȁ Ȃ

ƀ ̔ ῃ ̆ Ⱶ Ȃ

Ɓ ̔ ̆ ȁ ȁ ̕

Ҥ ̆ ῏ ℗̆ ̆ ḱ ᴆȂ

3ȁ

└ ̆ ȁ ȁ ȁ ᶏ

⌠ ῃ ̆ ԋ Ԋ Ȃ ҉ Һ Ҋץ ̔

ſ ̔ ҹ ᵣ̆ ⌠ ҉ ᴪ ̆ ץ

Ȃҹ ⌠ ῃ Ȃ ԍ Ҭ ᵣ

̆ ῏ ̆ Ȃ

ƀ ̔ ԍ ᵣ ̆ҹ ᵞ Ҭ ̆ ῒז

̆ ῒ ̆ └ῒ Ȃ ᵞ ‛

ᵞ Ȃ

Ɓ ҹ̔⁞ ̆ Ԑ

̆ⱴ ᵣ ̆ᶏῒ ῃ Ȃ ᶏ ѿ ̆ ֟

̆ Ȃ ԍ ̆Ӟ ץ

̆ ᴆȂ

Ƃṕ ̔ ԍ ᵣ ̆ ₮ ῀ ṕ
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