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1 ᵬ  

1.1 ᵬ  

ҹ ȇҬ ֲ ῍ Ȉ ȇ Ҋ

Ȉ ᴆ ̆ Ҽ ⱲῈ ῏ԍ ȇ ȁ

Ҋ ῾ҙ῾ 2022 ᵬ ⅞Ȉ ̆ ҼⱲȐ2022ȑ3 ̆ ₮

ԅῃ ᵝ ̆ ᵝ ȇ ҙᴑҙ

Ҋ ̂ ̃Ȉ̂HJ1209-2021̃ ̆ Ḇ

ᵝ └ Ȃ 

Ὲ Ҋץ̂ ñ ò̃ ᵝԍҳ ֟ҙ

1 ̆Ὲ Ύ 3000̓ᾝֲ ̆ԍ2014 1 ̆

34302m2Ȃ Ὲ ԍ 2014 ̆ ֟ ȁ ȁ

̆ Ὲ Ḡ Ȃ 

Ὲ ̆ Ⱶ Ὲ Ҋץ̂

ñ Ὲ ò̃ Ҋ └ ᵬȂ Ὲ ԍ 2023

9 ֲ Ὲ ̆סּ ԅ

῏ֲ Ȃ ᴑҙ ῏ ȁ ҍᴑҙסּ ֲ ҉̆

Ὲ ֲ ԅ ԅ ȁ ȁ ֟ ’̆

ᴑҙ ֟ ᶏ ’ ֟ Ữ ȁҺ ֟ ȁ ֟

ԅ ≢̆ ῤ סּ ’̆ᶭ ȇ ҙᴑҙ

Ҋ ̂ ̃Ȉ Ҋ ̆ └ԅ

ȇ ̂ ̃ Ὲ Ҋ ȈȂ

̂ ̃ Ὲ Ҋ ̆ № └

ȇ ̂ ̃ Ὲ Ҋ ȈȂ 

Ώ Ҭ̆ ȁ ȁῈ ↕̆ҹ

Ὲ ₮ Ȃ 



Ὲ Ҋ  

 н 

1.2 ᵬᶭ  

1.2.1  

̂1̃ ȇҬ ֲ ῍ Ḡ Ȉ̆ 2015.1.1̕ 

̂2̃ ȇҬ ֲ ῍ Ȉ̆ 20181 1 ̕ 

̂3̃ ȇҬ ֲ ῍ Ȉ̆ 2019.1.1̕ 

̂4̃ ȇҬ ֲ ῍ ᵣ Ȉ̆ 20209 1  ̕

̂5̃ ȇ ᶛ̂2017ḱ ̃Ȉ̆ 2018.1.1̕ 

̂6̃ ȇ Ⱳ ̂ ̃Ȉ̆ 20188 1 ̕ 

̂7̃ȇ῏ԍ ҙᴑҙ ↓ ᴆ Ȉ̂ Ⱳ [2017]67

̃̕ 

̂8̃ ȇ῏ԍ Ҋ Ȉ̂ [2019]25̃̕ 

1.2.2 ‰ȁ ↕ҍ  

̂1̃ȇ ‰̂ Ȉ̃̂̕ GB36600-2018̃ 

̂2̃ ȇ Ҋ ‰Ȉ̂GB/T14848-2017̃̕ 

̂3̃ ȇ ’ ↕Ȉ̂HJ25.1-2019̃̕ 

̂4̃ ȇ ḱ ↕Ȉ̂HJ25.2-2019̃̕ 

̂5̃ ȇ ᵀ ↕Ȉ̂HJ25.3-2019̃̕ 

̂6̃ ȇ ᵀ ↕Ȉ̂DB33/T892-2013̃̕ 

̂7̃ ȇ Ȉ̂HJ/T166-2004̃̕ 

̂8̃ ȇ Ҋ Ȉ̂HJ164-2020̃̕ 

̂9̃ ȇ ᵝ ̂ ̃Ȉ̕ 

̂10̃ȇ ҙᴑҙ Ҋ ̂ ̃Ȉ̂ HJ1209-2021̃̕ 

̂11̃ ȇ҉ Ҋ ṿ ᾟ Ȉ̂ Ȑ2020ȑ

62 ̆20203 26̃̕ 

̂12̃ ȇ Ḡ ṿ̂RSLs̃Ȉ̂2020̃ 

̂13̃ȇ Ҋ ᶛȈ̂ פ 748̆ 202112 1 ̃ 

̂14̃ȇ Ḡ ᶛȈ̂20228 1 ̃ 



Ὲ Ҋ  

 о 

1.2.3 ῒז ᴆ 

̂1̃ ȇ Ὲ Ȉ̂2023̃̕ 

̂2̃ ῒז ῏ Ȃ 

1.3 ᵬῤ  

ᶭ ȇ ḱ Ⱳ Ȉȁȇ

ñ ԓò ⅞Ȉȁȇ Ҋ ᶛȈȁȇ ҙᴑҙ Ҋ

̂ ̃Ȉ̂HJ1209-2021̃ ῏ ̆ ᴑҙ

҈ Ҋ ᵬ̆└ ȁ ȁ

ȁ Ḡ ȁ№ ȁ └ ᶭ ᴪ

Ὲ Ḥ Ȃ └ 1.3-1Ȃ 



Ὲ Ҋ  

 п 

 

1.3-1 └  



Ὲ Ҋ  

 р 

2 ᴑҙ ’ 

2.1 ᴑҙ ’ 

Ὲ Ҋץ̂ ñ ò̃ ᵝԍҳ ֟

ҙ 1 Ὲ̆ Ύ 3000̓ᾝֲ ԍ̆20141 ̆

34302m2Ȃ 

 

2.1-1 Ὲ ᵝ  

ᴑҙ Ḥ Ҋ 2.1-1 ̔ 

2.1-1ᴑҙ Ḥ ѿ  

ᵝ  Ὲ  ѿ ᴪḤ ף  91330185088869957H 

ף ֲ ᵥ  

ᵝ

 
ҳ ֟ҙ 1  

 

DL- ( DL- ȁ̃L(+) ̂ L(+) ȁ̃

̂ ̃ȁDL- ȁL(+)- ȁ

TH401ȁ ̂ └ ̃ ȁ ֟ҍ ̕

ȁ ̔ ֟ ̂ └ ̃̕

₮ ̕ ῒז ѿ℗ Ȃ̂ᶭ ‰

̆ ῏ ‰ ꜚ̃  

 119.388777Á  30.131181Á 

 

̂m2̃ 
34302 

https://www.tianyancha.com/human/1782035375-c2321093451


Ὲ Ҋ  

 с 

ҙ ≢ └  

Ύ  ᴋῈ ( ֲ ) 

 2014-01-10 
ᵝԍ ҙ

 
 

ֲ  120ֲ ᵬ  330 

Ὲ 2.1-2 ̆

2.1-3 ̆ᴑҙ 2.1-2Ȃ 



Ὲ Ҋ  

 т 

 

2.1-2 Ὲ  



Ὲ Ҋ  

 у 

 

2.1-3  

2.1-2ᴑҙ  

ᵝ    

1 119.389872Á 30.133607Á 

2 119.390221Á 30.133605Á 

3 119.390230Á 30.132652Á 

4 119.390149Á 30.132647Á 

5 119.390154Á 30.130562Á 

6 119.388739Á 30.130580Á 

7 119.388739Á 30.132653Á 

8 119.389855Á 30.132648Á 

 



Ὲ Ҋ  

 ф 

2.2 ᴑҙ  

ԍҳ ֟ҙ 1 ̆

ҹ34302m2Ȃ қȁ ԋᶷ ᵣ̕ ᶷ ⅞ ҙ ̕ ᶷ

ҹ ̆ ҹ ⅞ ҙ ̆ 450mҹ S208 ̂ ̃̆

ҹ ֟ҙ ѿ Ȃᴑҙ ñ  ò̆

ҹ ⱲῈ ȁ ҹ ֟ ̆ 34302m2̆

24886.53m2Ȃ ֜ ֲȁ № ̆ 1ҩֲ ₮῀ ̆ᵝԍ ᶷẒ ̕

1ҩ ₮῀ ̆β ԍ ᶷҬ Ẓ ̂ ᶷ Ȃ̃ ⱲῈ ̆

׆ 1 ⱲῈ ̂3F̃ ȁ1 ̂3F̃ Ȃ ֟

№ҹ қ̔ ᶷ ҹ ֟ Һᵣ ׆̆ ᶭ

1 DL- ֟ ̂1# ֟ ̆4F̆ 24m̃ ȁ1 ↓

֟ ֟ ̂2# ֟ ̆4F̆ 24m̃ ȁ1 L(+)- ↓֟

֟ ̂3# ֟ ̆4F̆ 24m̃ ȁ1 └ ֟ ̆ῒҬ └

֟ ᶷҹ ȁ∆ Ԋ ̕ ᶷ

1 ד ̂1F̃ ̆ῒ ᶷҹ ̕қ ᶷ

ҹ ̕ ᶷ ҹ Ԋ Ȃΐᵣ

ῃ Ȃ Ὲ Ḡ ̆ ⱳ ᶏ

2.2-1̆ ᴑҙ סּ 2.2-2Ȃ 

2.2-1 Ὲ ⱳ ᶏ  

 
 

 

 

 

 

 

 
 

ѿȁ ֟  

1 1#֟  1108.22 / 4439.01 
4F̆ ̆Ҙ D̆L-

֟ 

2 2#֟  1108.22 / 4564.36 

4F̆ ̆ ̆қᶷ

֟ 

ȁ ᶷDL- ֟ 

3 3#֟  1654.14 / 6680.22 
4F̆ ̆Ҙ ̆L(+)-

↓ ֟ 

4  3870.58 / 15683.59 / 

ԋȁדỮ  



Ὲ Ҋ  

 мл 

1 
Ҙ ד

 
3019.82 / 3024.80 1F̂ 2F̃̆  

2  153.66 1474 153.66 / 

3  10914.64 1474 34545.64 / 

҈ȁῈ  

1 └  1688.66 / 1826.60 1F̂ 2F̃̆ ̆  

2  133.82 / 133.82 / 

3  / 2600 /  

4  / 120 / ̆Ὶ  

5 
∆

 
/ 120 / 

̆ 384m3̕ҍ

1  

6 Ԋ 1 / 240 / 
̕ ̆

768m3 

7 Ԋ 2 / 32 / 
̕ ̆

102m3 

8  / 1000 / 1F̆  

9  23651.76 7060 30720.76 / 

ȁ  

1  611.30 / 1956.37 2 ̆3F̆  

2 ᴰ  69.80 / 69.80 2 ̆1F̆  

3  47984.62 / 103798.63 / 

ԓȁ  9547.64 5583.00 24886.53 / 

 



Ὲ Ҋ  

 мм 

 

2.2-1  



Ὲ Ҋ  

 мн 

  

1 2 

  

1 2 

  

ד ד 1 2 



Ὲ Ҋ  

 мо 

  

∆ 1 ∆ 2 

  

Ҙ ד 1 Ҙ ד 2 

  

֟ 1 ֟ 2 

2.2-2ᴑҙ סּ  

 

2.3 ᴑҙ ’ 

Ὲ 2014̆

ῤ2014 ╠ҹ 2̆014 ḱ 2̆014



Ὲ Ҋ  

 мп 

Ὲ ῀ ̆ᵬҹ ֟ Ȃ 

2.3-1 ’  

  ’ 

ῤ 

2014   ╠ץ

2014  ḱ  

2014 ׂ Ὲ ֟  

2.3-2 Ὲ ῤ Ἕ  

̂  ̃
Ἕ  

 

2010 

 

 

2014.

1 

 

 



Ὲ Ҋ  

 мр 

2014.

12 

 
Ὲ

 

   

2017 

 
Ὲ

 

2018 

 
Ὲ

 



Ὲ Ҋ  

 мс 

2019 

 
Ὲ

 

2021 

 
Ὲ

 

2.4 ᴑҙ ҍ ’ 

ᴑҙ Ҋ ᵬȂ
 

2.5 ’ 

1ȁ  

Ὲ ’̆ 1Ὲ

ῤ ȁ῾ Ȃ  

2.5-1Ȃ 2.5-1Ȃ 

2.5-1 ’  

 ᵝ ̂m̃    

1  721   

2  734  ᵟ  

3  702 ῾   



Ὲ Ҋ  

 мт 

4 қ  529  ᵟ  



Ὲ Ҋ  

 му 

 

2.5-1



Ὲ Ҋ  

 мф 

2ȁ ᴑҙ 

Ὲ ̆ Ḡ

Ὲ ȁҬ Ὲ ȁҳ Ὲ ̆ΐᵣ Ҋ Ȃᴑ

ҙ ֽ№ ̆Ҍ Ȃ 

2.5-2ᴑҙ ’  

ᵝ ’ ֟ ≢  

қ  / / 

 ҙ Ὲ  ȁ  
ԋ

ȁ  

 
Ḡ

Ὲ  

̂ ץ

̃ ȁ ȁ≠ /  

ȁ ȁ

ȁ ȁ

ԋ  

 Ҭ Ὲ  PC ( └ ₀ ) 

ȁ ȁ

ȁ ȁ ȁ

ȁԋ ȁ

 

120

m 

ҳ Ὲ  

ѿ ̔ ⱬ ֟ ᶫ ̕ ᵣ

̕ └ ( ᶭ

‰ ̆₡ ҙ ᶭ

Һ ꜚ)Ȃ 

ȁ ȁ

8 ȁ  

  / / 

 



Ὲ Ҋ  

 нл 

 

2.5-2ᴑҙ ’



Ὲ Ҋ  

 нм 

2.6 ֲ  

Ҋ סּ ᴑҙ ῏ Ḡ ֲ ᴑҙ Ḥ ȁ

ȁ╠ ’ ’ ԅ ̆ ῏ ῤ Ҋ 2.4-1Ȃ 

2.6-1ֲ ’  

 
ֲ ≢ ֲ ᵝ Ḥ  

 
ᴑҙ ῃҺ

 Ὲ  

1ȁ ῤ ҉ ῒזᴑҙ  ̕

2ȁ ῤ ד ̆

̕ 

3ȁᴑҙ ȁ

̆ ̕ 

4ȁ Ԋ ̕ 

5ȁᴑҙ Ҋ

Ȃ 

 

 
 

 ῃҺ  



Ὲ Ҋ  

 нн 

 
 

  

 
 

Ҁ≠   

2.6-1ֲ



Ὲ Ҋ  

 но 

3 ’ 

3.1 ’  

ҳ қ ̆ ל ȁқ ᵞ̆ғ ̆

ȁ ȁ ҈ ̆ ѿҩқ Ȃ ̆

̕қ җ ̆ ל ̆ῃ Ҭᵞץ җ ҹҺȂ ȁ

1000m̆҉ץқ 50mץҊ̕ ‴

1787m̆қ ҍᵩ ȁ ֽ9m̆қ 1778m̆

ҹ ῤ Ȃ ῤᵞ җ ҍ ↓̆֜ № ̆ №ҹҬ ðð

ȁᵞ җ ðð ҈ ̆Ҭ ̂ 1000m̃҉ץ

5.4%̆Ҭᵞ ̂ 800~1000m̃ 8.8%̆ᵞ ̂ 500~800m̃

18.2%̆җ ̂ 100~500m̃ 57.2%̆ ̂ 100mץҊ̃

10.4%Ȃ 

201310 סּ Ὲ └ ȇ

Ὲ ֟ 2̓ ↓֟ סּ Ȉ̆

ᴟ ̆ ᵣ ᵞȁ қᵞ ̆ל ₮ ̆

ᵞ җ ̆Ҍ ꜚ ̆ ᵣ Ȃᴑҙ

ⱬ ȁ ҍף ̆ №ҹ3 5֒ Ȃ 

1ȁ ѿ ðð  

ȁ ̆ ׆ ̆ Ȃ Һ ~Ҭ

ȁ ̆ ѿ 20cmץҊ̆ 50cmȂ

ҹ ᵣ ̆ ῤ № ̆ ᵞל

̆ 0.5~12.5mȂ 

2ȁ ԋ ðð  

ȁ ȁ ȁ ̆ ̆ Ȃ ̆ Ҭ ̆

Ҭ ̆ ̆ ̆ 5~10%Ҍ ̆ ̆҉ץ15%

1~2cmҹҺ̆ №Һ ҹ ȁ Ȃ ῤ № ̆ 1.3~5.3mȂ 

3ȁ ҈ ѿ֒ ððῃ  



Ὲ Ҋ  

 нп 

ȁ ̆ ̆ ҹ ̆ ῤ

№ ̆ 0.5~3.0mȂ 

4ȁ ҈ ѿ֒ ðð  

ȁ ȁ ̆ ̆ Ȃ ̆

̆ Ȃ ᵣ №◓ ̆ ̆

Ȃ Ҭ Ȃ ῤ№ ̆ 0.5~11.5mȂ 

5ȁ ҈ ҈֒ ððҬ  

ȁ ȁ ̆ Ȃ ̆ҹ ̆ №

ҹ ȁ ̕ ~ ̆ ~Ҭ Ȃ ᵣ ~ ̆

ᵣ ҹ ~ Ȃ ȁ ₯ Ҍ ̆

Ȃ ҹ Ȃ ̆ῒ

2.9~34.8MPaӊ ̆ ṿҹ9.3MPă ‰ṿҹ5.4MPaȂ 23.9mȂ 

3.2 Ḥ  

1ȁ  

ҳ ῤ 26.63ַm3ֲ̆ 5030m3̆

23.13ַm3̆ 86.9%̆ Ҋ 3.50ַm3̆ 13.1%Ȃ

╠̆ῃ ῾ҙ ֟ ֲ ҹ 2.50ַm3̆

9.4%Ȃᵖ ԍ └ ⱬ ᵞ̆ ᴍ 0.60ַm3Ȃ 

ῤ ҹ ̆ ̆ ԍ ҍ

֜ ̂ 1507m̃̆ҳ ῤҺ 56.8km̆ 788.5km2̆

11.48m3/s̆ 1010m̆ 17.8%̆

ȁ ȁ ȁ ȁ ȁ ̆Һ ȁү ȁ

ȁ 7 Ȃ Һ ץ ҹ №̆҉Ҋ ҉̆ 17.8km̆

4.35%̆Ҋ 39.0km̆ 3.97%Ȃ ҉ ҹ℗

◓ җ ̆ ̆ ҹ ȁ

Ȃ 

ҳ Ҭ ᴑҙ⇔ҙ қ ᶷ ҹֲ ̆ԍ

200710 ̆ԍ20088 ̆ 6.61҆m3̆Һ ⱳ ҹҊ



Ὲ Ҋ  

 нр 

῾ҙ Ȃ 

2ȁ Ҋ  

201310 סּ Ὲ └ ȇ

Ὲ ֟ 2̓ ↓֟ סּ Ȉ̆ ᴑҙ

Ҋ ץ ҹҺ Һ̆ ԍ ѿ ȁ ԋ

Ҭּ̆ס ῤ Ҋ Ҋ 4.5~8.2mӊ Ȃ

Ҋ Һ ̆ ᴟ ̆ ̆

ᵝ 2~3m̆ └Ȃ 

№ ᴑ̆ҙ Ҋ ₀

₀ Ҭ ̆ Ӟ Ȃ 

סּ ȁ ’∞ ̆ ῤ Ҋ ᵣ ҹ

қ̆ סּ Ҭ ᵝḤ  3.2-1̆ Ҋ ᵝ 3.1-2Ȃ 

סּ  3.2-1  Ҭ ᵝḤ  

               

 

            

 

                                       

 

ᵝ              

 

          

 

  Ҋ   

ᵝ 

X Y   

(m) (m) (m) (m) 

1 Z27  3334986.57  441124.65  109.78  12.00  4.50  105.28  

2 Z33  3334970.55  441124.72  109.79  12.00  5.00  104.79  

3 Z52  3334908.07  441103.31  102.24  14.00  5.60   102.45 

4 Z58  3334898.23  441104.43  109.88  14.50  8.00  101.88  

5 Z62  3334877.98  441063.16  110.41  14.00  5.40  105.01  

6 Z63  3334877.99  441079.33  110.28  17.50  6.70  103.58  

7 Z64  3334878.11  441103.26  110.12  15.00  7.00  103.12  

8 Z67  3334859.01  441039.66  110.45  14.00  8.00  96.64  

9 Z69  3334859.04  441075.83  110.51  16.00  8.20  102.31  

10 Z71  3334832.65  441056.00  109.41  20.60  7.20  102.21  

11 Z74  3334806.14  441056.39  110.19  18.00  7.50  102.69  

 



Ὲ Ҋ  

 нс 

 

3.2-1 Ҋ ᵝ  

 

4 ᴑҙ ֟ ’ 

4.1 ᴑҙ ֟ ’ 

Ὲ ֟ ’ Ҋ ̔ 

4.1-1 Ὲ ֟ ’ 

 ֟  ֟   

1 

L(+)-  10000 / 

L(+)-  1000 / 

L(+)-  1000 / 

 13024 / 

2 DL-  4000 / 

3 DL-  3450 / 

4 TH401 2000 550t/ă ↓֟ └ ̆30%  

4.1.1 ֟ ’ 

4.1.1.1  L(+)- ↓֟  

ᴑҙ L(+)- ↓֟ Һ ҹL(+)- ȁL(+)- ȁL(+)-



Ὲ Ҋ  

 нт 

̆L(+)- ȁL(+)- ȁ ֜ └

L(+)- Ῥ№≢└ ̆ ֟ 4.1-1Ȃ 

 

4.1-1  L(+)- ↓֟ ֟  

̂1̃ L(+)- ̂Ҭ ᵣ̃ 

aȁ  

ǒ ץ̂ ҹỲ ╕̃ 

HC C

O

HC C

O

O + H2O2 + CaCO3
ⱴ

CH C

O

CH C

O

O

O
O Ca + CO2 + H2O

 

ǒ  

CH C

O

CH C

O

O
O Ca +

CH C

O

CH C

OOH

OH O
Ca

O O

CH C

O

CH C

OH

OH O

O

Na
+

CH C

O

CH C

O

O
O

O

Na

Na

O Na

 



Ὲ Ҋ  

 ну 

Na2CO3+
CH C

O

CH C

O

O
O Ca

O

CH C

O

CH C

O

O
O

O

Na

Na
CaCO3+

 

ǒ Ỳ  

CH C

O

CH C

O

O
O

O

Na

Na
H2O+

CH C

O

CH C

OOH

OH O

O

Na

Na

 

bȁ ֟  

ᴑҙ Ҭ ֟ L(+)- ֟ ֟ ̆ ֟

֟ 4.1-2Ȃ 

cȁ  ׃

ᾢԍ ῤ ῀ ̆

ᴆҊ̆ ᶭ ⱴ ȁ ̆ ҉ ̆

̆ ῀ ᵝ Ȃԍ ῤ ᵝ ῀ ̆

ȁ‛₀ ᴆҊ̆Ῥ ᶭ ῀ ȁ ̆

ⱴ ̆ ‛ └ ̆ ̂ └

Ҋ̃ץ60 ̆ 96.5%ȂḠ 4h ̆

‛ ‛̆ ̆ ⱬ

№ ̆ ԍ ᵝ ̂ 30 ̆ └

TH401̃̆ № └ ҍ̆ ҹ50%

L(+)- Ҋ ̆ 92.0%Ȃ 2h

̆ ῀ 1h№ ̆҉ ̆Ҋ L(+)-

ⱬ № ̆ №̆

L(+)- ῀ ֟ Ȃ 

҉ ȁL(+)- № ῀



Ὲ Ҋ  

 нф 

̆ ῀ ̂ԍ 3#֟ ѿ └̆ ȁ

└̃̆ ̆ ⱴ 70~80

̆ Ҭ▼ᵩ ҹ ̆ 95.0%Ȃ

1h̆ ⱬ № ̆ ῀ Ỳ

֜ Ỳ Ḡ̆ 30̆ 92.0%№̆

ԍ └ ȂỲ 4h̆L(+)- ῀

Ȃ 

 

4.1-2   Ҭ ᵣL(+)- ֟ ֟  

dȁ ⱴ 

ᴑҙ ֟Ҭ ᵣ L(+)- ⱴ ’

4.1-2Ȃ 

eȁ  

ᴑҙ Ҭ ᵣ L(+)- ֟ 4.1-2 4.1-7̂

̆ ⁞ ̃̕ 1-7̕ ֟ 9h̆̓̀ 3785

Ȃ 

4.1-2 Ҭ ᵣL(+)- ֟ ⱴ ’ ѿ ̂ ᵝ̔kg/  ̃



Ὲ Ҋ  

 ол 

 №     

 

 

 98.06 2171 2250 79 

* 34.02 753 907.5 154.5 

 100.09 2216 2400 184 

֟  

 170.19 3768 / / 

CO2 44 975 / / 

 18 399 / / 

1 

 
 170.19 3467 3768 301 

L(+)-  194.09 3954 4310 356 

֟  
 176.09 3587 / / 

L(+)-  188.15 3834 / / 

2 

 
 170.19 286 301 15 

 105.99 178 190 12 

֟  
 176.09 296 / / 

 100.09 168 / / 

Ỳ  
 

 176.09 3587 3867 296 

 18 367 4644 4277 

֟  L(+)-  194.09 3954 / / 

* ̔ ⱴ 3300kg/̆ 27.5%Ȃ 

4.1-3 Ҭ ᵣL(+)- ֟ ѿ * 

῀ ֟₮ 

 
ⱴ ̂kg/  ̃  ֟₮ ̂kg/  ̃  

 
6000 

ŵ 
5706 ῀Ҋѿ  

 2250  2.4  

 3300  0.2  

 6 H2O2 13.3  

 2400 CO2 975  

/ /  1140  

/ / Ŷ 6119.1 
└

TH401 

 13956  13956 / 

* ̔ŵ 4ҩ ̆

3768.0kg/ȂŶ 5713.5kg/̆ ȁ ȁ



Ὲ Ҋ  

 ом 

405.6kg/ 

4.1-4 Ҭ ᵣL(+)- ֟ 1 ѿ * 

῀ ֟₮ 

 ⱴ ̂kg/  ̃  ֟₮ ̂kg/  ̃  

 
5706 ŵ 6095 

῀Ҋѿ

 

 
8710 

Ŷ 
8321 

῀Ҋѿ

 

 14416  14416 / 

* ̔ŵ 4ҩ ̆

3834.0kg/ȂŶ 3754.0kg/̆֟ ȁ

ȁ 4567.0kg/Ȃ 

4.1-5 Ҭ ᵣL(+)- ֟ 2 ѿ * 

῀ ֟₮ 

 ⱴ ̂kg/  ̃  ֟₮ ̂kg/  ̃  

 
8321 ŵ 201  

 190 
Ŷ 

8710 
῀Ҋѿ

 

 400 / / / 

 8911  8911 / 

* ̔ŵ ̆ 168kg/ȂŶ

4444.0kg/̆֟ ȁ ȁ

4266.0kg/Ȃ 

4.1-6 Ҭ ᵣL(+)- ֟ Ỳ ѿ * 

῀ ֟₮ 

 ⱴ ̂kg/  ̃  ֟₮ ̂kg/  ̃  

 
8710 

* 
8710 

῀Ҋѿ

 

 3.6  3.6  

 8713.6  8713.6 / 

* ̔ 4077.0kg/̆֟ ȁ ȁ ȁ

4633.0kg/ 

4.1-7 Ҭ ᵣL(+)- ֟ῃ ѿ * 



Ὲ Ҋ  

 он 

῀ ֟₮ 

 ⱴ ̂kg/̃  ֟₮ ̂kg/̃  

 6400 ŵ 6095 ῀Ҋѿ  

 2250  2.4  

 3300  0.2  

 6 H2O2 13.3  

 2400 CO2 975  

 190  1140  

 3.6 Ŷ 6119.1 └ TH401 

/ /  201  

/ /  3.6  

 14549.6  14549.6 / 

* ̔ŵ 4ҩ ̆

3834.0kg/ȂŶ 5713.5kg/̆ ȁ ȁ

405.6kg/Ȃ 

 

4.1-3 ᴑҙ Ҭ ᵣL(+)- ֟ ̂ ᵝ̔kg/  ̃

̂2̃ L(+)-  



Ὲ Ҋ  

 оо 

aȁ ֟  

ᴑҙ L(+)- ֟ ֟ ̆ ֟ ֟

4.1-4Ȃ 

bȁ  ׃

ᾢԍ ῤ ῀ ̆ ȁ №

L(+)- ῤ̆ ̆ ῀ Ȃ

̆ ꜚ ̆ ῀ ̆

ⱴ 70̆ ῀

̆ 98.0%ȂḠ 1.5h ̆̓͂ Ả ̆

ⱬ № ̆№ ₮֟ ̂CaSO4Å2H2Õ ̆

Ҭ 2h № ̆

Ῥ № ҉̆ ῀ ȁ ֜

Ȃ ֜ 3h ̆ ῀ MVR ̆Ḡ

-95kPaȁ 75 8h̆ 60%̆ ‛₀ ԍ

Ȃ ῀ ̆ ‛ ̆‛ ̆

ⱬ № ̆ 5 ԍ└ L(+)-

̆№ L(+)- ҉ ῀ ꜚ ̆

80min̆ ῀ Ȃ 



Ὲ Ҋ  

 оп 

 

4.1-4   L(+)- ֟ ֟  

cȁ ⱴ 

ᴑҙ ֟ L(+)- 3t̆ ֟ῃ ⱴ ’

4.1-8Ȃ 

4.1-8  L(+)- ֟ῃ ⱴ ’ ѿ ̂ ᵝ k̔g/  ̃

 №     

 

 

 98.06 2171 2250 79 

* 34.02 753 907.5 154.5 

 100.09 2216 2400 184 

֟  

 170.19 3768 / / 

CO2 44 975 / / 

 18 399 / / 

1 
 

 170.19 3467 3768 301 

L(+)-  194.09 3954 4310 356 

֟   176.09 3587 / / 



Ὲ Ҋ  

 ор 

L(+)-  188.15 3834 / / 

2 

 
 170.19 286 301 15 

 105.99 178 190 12 

֟  
 176.09 296 / / 

 100.09 168 / / 

Ỳ  
 

 176.09 3587 3867 296 

 18 367 4644 4277 

֟  L(+)-  194.09 3954 / / 

 

 
 188.15 3762 3834 72 

* 98.08 1959 2058 99 

֟  
L(+)-  150.09 3000 / / 

̂CaSO4Å2H2Õ  172.17 3441 / / 

* ̔ ⱴ 3300kg/̆ 27.5%̕ ⱴ 2100kg/̆

98%Ȃ 

dȁ  

ᴑҙ L(+)- ֟



Ὲ Ҋ  

 ос 

4.1-9 4.1-11̂ 2 ‛₀ ̆ ⁞ ̃̕

֟ῃ 4.1-5̆ 4.1-6̆ 4.1-7̕

֟ 18h̆֟ 3t̆̓̀ 3333Ȃ 



Ὲ Ҋ  

 от 

4.1-9   L(+)- ֟ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/̃  ֟₮ ̂kg/̃  

 4500  9254 ῀Ҋѿ └  

 6095  3441 ֟  

 2100 / / / 

 12695  12695 / 

4.1-10   L(+)- ֟ └ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/  ̃  ֟₮ ̂kg/  ̃  

 
9254  3000 ֟  

/ / ‛₀  4100 ԍ  

/ / 
 

163.6 ῀  

/ / * 1659.9 
└ L(+)-

 

/ /  330  

/ /  0.5  

 9254  9254 / 

* ̔ 1330.0kg/Ȃ 

4.1-11   L(+)- ֟ῃ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/̃  ֟₮ ̂kg/̃  

 10900  3000 ֟  

 2250  3441 ֟  

 3300  2.9  

 6  0.2  

 2400 H2O2 13.3  

 190 CO2 975  

 3.6  1470  

 2100 * 7779.0 ≠  

/ /  201  

/ /  3.6  

/ / ‛₀  4100 ԍ  

/ /  163.6 ῀  

 21149.6  21149.6 / 

* ̔ 7043.5kg/̆ ȁ ȁ

735.5kg/Ȃ 



Ὲ Ҋ  

 оу 

 

4.1-5  L(+)- ֟ῃ ̂ ᵝ̔kg/ ̃ 



Ὲ Ҋ  

 оф 

 

4.1-6  L(+)- ֟ῃ ̂ ᵝ̔m3/ ̃ 

 

4.1-7  L(+)- ֟ ̂ ᵝ̔kg/ ̃ 

̂3̃ L(+)-  

aȁ  

ᴑҙ L(+)- ֟ ֟ ῒ̆╠ ȁ Ỳ ȁ

└ ֟ ȁ └ ᴆҍ L(+)- ֟ ̆ 4.1-5ȁ

4.1-6̆ ֟ ֟ 4.1-8Ȃ 

 

4.1-8  L(+)- ֟ ֟  

bȁ  ׃

ᾢ ֜ L(+)- ῀ ̆Ῥ ῀ 48%

Ȃ ⱴ ̆ Ҋ 2h̆ 99.0%Ȃ

pH ⌠3.5̂ Ҭ ̃̆ ‛ ̆



Ὲ Ҋ  

 пл 

‛ ̆ ⱬ № ̆ L(+)- ̂ ԍ

֟̃ ̆№ L(+)- ҉ ῀ ꜚ

̆ 30min̆ ῀ Ȃ 

cȁ ⱴ 

ᴑҙ ֟L(+)- 1.25t̆ ֟ῃ

ⱴ ’ 4.1-12Ȃ 

4.1-12 L(+)- ֟ῃ ⱴ ’ ѿ ̂ ᵝ̔kg/

̃ 

 №     

 

 

 98.06 2171 2250 79 

 34.02 753 907.5 154.5 

 100.09 2216 2400 184 

֟  

 170.19 3768 / / 

CO2 44 975 / / 

 18 399 / / 

1 

 
 170.19 3467 3768 301 

L(+)-  194.09 3954 4310 356 

֟  
 176.09 3587 / / 

L(+)-  188.15 3834 / / 

2 

 
 170.19 286 301 15 

 105.99 178 190 12 

֟  
 176.09 296 / / 

 100.09 168 / / 

Ỳ  
 

 176.09 3587 3867 296 

 18 367 4644 4277 

֟  L(+)-  194.09 3954 / / 

 

 
 188.15 3762 3834 72 

 98.08 1959 2058 99 

֟  
L(+)-  150.09 3000 / / 

̂CaSO4Å2H2Õ  172.17 3441 / / 

Ҭ * 

 
L(+)-  150.09 990 1000 10 

 56.11 370 384 14 

֟  
L(+)-  188.17 1250 / / 

 18 120 / / 

* ̔╠ ȁ Ỳ ȁ └ 1 ԍ L(+)-

֟3 ̆ └ L(+)- 1250kgȂ 

dȁ  

ᴑҙ L(+)- ֟ ҍL(+)-



Ὲ Ҋ  

 пм 

֟ ̆ 4.1-9̆ └ ֟ῃ №≢ 4.1-13

4.1-14̕ ҍL(+)- ֟ ̆ 4.1-7̆ ֟ῃ

4.1-9̆ 4.1-10̕ ֟ 7h̆֟ 1.25t̆῍800 Ȃ 

4.1-13  L(+)- ֟ └ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/  ̃  
֟₮ ̂kg/

̃ 
 

 3030.1  1250 ֟  

 800  0.2  

/ /  180  

/ / * 2399.9 
 

 3830.1  3830.1 / 

* ̔ 2276.0kg/̆ ȁ ȁ

123.9kg/Ȃ 

4.1-14  L(+)- ֟ῃ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/̃  ֟₮ ̂kg/̃  

 3633.3  1250 ֟  

 750  1147 ֟  

 1100  1.0  

 2  0.07  

 800 H2O2 4.43  

 63.3 CO2 325  

 1.2  560  

 700 * 4439.6 ≠  

 800  67 ԍ  

/ /  1.2  

/ /  54.5 ῀  

 7849.8  7849.8 / 

* ̔ 4180.5kg/̆ ȁ ȁ

ȁ ȁ 259.1kg/Ȃ 



Ὲ Ҋ  

 пн 

 

4.1-9  L(+)- ֟ῃ ̂ ᵝ̔kg/ ̃ 

 

4.1-10  L(+)- ֟ῃ ̂ ᵝ̔m3/ ̃ 



Ὲ Ҋ  

 по 

̂4̃ L(+)-  

aȁ  

ᴑҙ L(+)- ֟ ֟ ῒ̆╠ ȁ Ỳ ȁ

ȁҬ └ ֟ ȁ └ ᴆҍ L(+)- ֟ ̆

4.1-2ȁ 4.1-4ȁ 4.1-8̆ ֟ ֟ 4.1-11Ȃ 

 

4.1-11  L(+)- ֟ ֟  

bȁ  ׃

ᾢԍ ῤ ᶭ ῀ ȁ48% Ȃ

ⱴ ̆ Ҋ 2h̆ 99.0%Ȃ pH ⌠3.5

̂Ҭ ̃̆ ‛ ̆‛ ̆ ⱬ

№ ̆ L(+)- ̂ ԍ ֟̃ ̆№

L(+)- ⱴ ῀ ̂ԍ3#֟

ѿ └̆ ȁ └̃ Ҭ̆ ҉ Ȃ

ⱴ ̆ ̆ ⱴ 80 № ̆

96.0%ȂḠ 2h ̆ — ‛‟

̆ ‛ 0~5 ȂḠ 3h̆ ⱬ № ̆

ԍ № ̂ 60 ̆

̃̆№ L(+)- ῀ Ȃ 



Ὲ Ҋ  

 пп 

cȁ ⱴ 

ᴑҙ ֟ L(+)- 5.4t̂֟ 4ҩ ̃̆ ֟ῃ

ⱴ ’ 4.1-15Ȃ 

4.1-15 L(+)- ֟ῃ ⱴ ’ ѿ ̂ ᵝ̔kg/

̃ 

 №     

 

 

 98.06 2171 2250 79 

* 34.02 753 907.5 154.5 

 100.09 2216 2400 184 

֟  

 170.19 3768 / / 

CO2 44 975 / / 

 18 399 / / 

1 

 
 170.19 3467 3768 301 

L(+)-  194.09 3954 4310 356 

֟  
 176.09 3587 / / 

L(+)-  188.15 3834 / / 

2 

 
 170.19 286 301 15 

 105.99 178 190 12 

֟  
 176.09 296 / / 

 100.09 168 / / 

Ỳ

 

 
 176.09 3587 3867 296 

 18 367 4644 4277 

֟  L(+)-  194.09 3954 / / 

 

 
 188.15 3762 3834 72 

* 98.08 1959 2058 99 

֟  
L(+)-  150.09 3000 / / 

̂CaSO4Å2H2Õ  172.17 3441 / / 

Ҭ * 

 
L(+)-  150.09 990 1000 10 

* 56.11 370 384 14 

֟  
L(+)-  188.17 1250 / / 

 18 120 / / 

№ * 

 
L(+)-  188.17 1200 1250 50 

 105.99 338 360 22 

֟  

L(+)-  282.23 1800 / / 

 18 57 / / 

ԋ  44 140 / / 

* ̔╠ ȁ Ỳ ȁ └ 1 ԍ L(+)-

֟3 ̆ └ L(+)- 1800kgȂ 

dȁ  

ᴑҙ L(+)- ֟ ҍL(+)-

֟ ̆ 4.1-9̆ Ҭ ȁ └ ֟ῃ №≢

4.1-16 4.1-18̕ ֟ῃ 4.1-12̆ 4.1-13̕

֟ 8h̆֟ 1.8t̆῍556 Ȃ 



Ὲ Ҋ  

 пр 

 

4.1-12  L(+)- ֟ῃ ̂ ᵝ̔kg/ ̃ 



Ὲ Ҋ  

 пс 

 

4.1-13  L(+)- ֟ῃ ̂ ᵝ̔m3/ ̃ 

4.1-16  L(+)- ֟Ҭ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/  ̃  ֟₮ ̂kg/  ̃  

 
3030.1 

 
1430.2 ῀Ҋѿ  

 800 * 2399.9 
 

 3830.1  3830.1 / 

* ̔ 2276.0kg/̆ ȁ ȁ

123.9kg/Ȃ 

4.1-17  L(+)- ֟ └ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/  ̃  
֟₮ ̂kg/

̃ 
 

 1430.2  1800 ֟  

 360 ŵ 0.4  

 1990.4  500  

 1000 CO2 140  

/ / Ŷ 2340.2 
 

 4780.6  4780.6 / 

* ̔ŵҺ ȂŶ 1695.1kg/̆

ȁ ȁ 645.1kg/Ȃ 

4.1-18  L(+)- ֟ῃ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/  ̃  ֟₮ ̂kg/  ̃  

 4633.3  1800 ֟  

 750  1147 ֟  

 1100  1.2  

 2  0.07  



Ὲ Ҋ  

 пт 

 800 H2O2 4.43  

 1.2 CO2 465  

 423.3  880  

 700 * 6779.8 
≠

 

 800  67 
ԍ

 

 
1990.4  1.2  

/ /  54.5 
῀

 

 11200.2  11200.2 / 

* ̔ 5875.6kg/̆ ȁ ȁ

ȁ ȁ 904.2kg/Ȃ 

4.1.1.2 DL- ↓֟  

ᴑҙ DL- ↓֟ Һ ҹDL- ȁDL- ȁTH401̆

֟ 4.1-15Ȃ 

̂1̃ DL-  

aȁ  

ᴑҙ DL- ֟ ֟ ̆ ֟ ֟

4.1-14Ȃ 



Ὲ Ҋ  

 пу 

 

4.1-14  DL- ֟ ֟



Ὲ Ҋ  

 пф 

 

4.1-15  DL- ↓֟ ֟



Ὲ Ҋ  

 рл 

bȁ  ׃

ᾢԍ ῤ ῀ ̆ ȁ‛₀

ᴆҊ̆ ᶭ ῀ ȁ ̆Ῥ ᵣ ⱴ

̆ ҉ Ȃ ⱴ ̆῏Ả ̆

‛ └ ̆ 6 ̆ 72ȂḠ 18h̆

ⱴ 95̆῏Ả ⱴ

105ȂḠ 4h ̆Ỳ 90.0%Ȃ ῀

̆ ῀ ̆ —

‛‟ ̆ ‛ 0~5 ȂḠ 3h ̆ ⱬ

№ ̆ MVR ԋ ̆ 5 ԍ└ TH401̆

№ DL- ҉ ῀ ̆ 3h̆

῀ Ȃ 

cȁ ⱴ 

ᴑҙ ֟DL- 3.096t̆ ֟ῃ ⱴ

’ 4.1-19Ȃ 

4.1-19 DL- ֟ῃ ⱴ ’ ѿ ̂ ᵝ k̔g/ ̃ 

 №     

Ỳ  
 

 18.01 372 3000 2628 

 98.06 2025 2250 225 

* 34.02 702 907.5 205.5 

֟  DL-  150.09 3096 / / 

* ̔ ⱴ 3300kg/̆ 27.5%Ȃ 

dȁ  

ᴑҙ DL- ֟ 4.1-20 4.1-22̕ ֟ῃ

4.1-16̆ 4.1-17̕ ֟ 31h̆֟ 3.096t̆

῍1292Ȃ 

4.1-20  DL- ֟Ỳ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/  ̃  ֟₮ ̂kg/  



Ὲ Ҋ  

 рм 

̃ 

 3000 
DL-

* 
7581 

῀Ҋѿ └

 

 2250  0.2  

 3300 H2O2 13.3  

 4.5  960  

 8554.5  8554.5 / 

* ̔ ֟ DL- 3096kg/̆ 4060.5kg/̆ ȁ

ȁ 424.5kg/Ȃ 

4.1-21  DL- ֟ └ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/  ̃  ֟₮ ̂kg/  ̃  

DL-

 
7581 DL-  3096 ֟  

/ /  0.3  

/ /  462  

/ / * 4022.7 └ TH401 

 7581  7581 / 

* ̔ 3598.5kg/̆ ȁ ȁ

424.2kg/Ȃ 

4.1-22  DL- ֟ῃ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/  ̃  ֟₮ ̂kg/  ̃  

 3000 DL-  3096 ֟  

 2250  0.2  

 3300  0.3  

 4.5 H2O2 13.3  

/ /  1422  

/ / * 4022.7 └ TH401 

 8554.5  8554.5 / 

* ̔ 3598.5kg/̆ ȁ ȁ

424.2kg/Ȃ 



Ὲ Ҋ  

 рн 

 

4.1-16  DL- ֟ῃ ̂ ᵝ̔kg/ ̃ 

 

4.1-17  DL- ֟ῃ ̂ ᵝ̔m3/ ̃ 

̂2̃ DL-  

aȁ  

ᴑҙ DL- ֟ ֟ ̆ῒ╠ Ỳ ȁ

֟ ȁ └ ᴆҍDL- ֟ ̆ 4.1-14̆ ֟

֟ 4.1-18Ȃ 

bȁ  ׃

ᾢ ╠ Ỳ ȁ DL- ῀Ҭ ῤ̆Ῥ

῀ 48% Ȃ ⱴ ̆ Ҋ



Ὲ Ҋ  

 ро 

2h̆ 95.0%Ȃ pH ⌠ 3.5̂ Ҭ ̃̆

‛ ̆‛ ̆ ⱬ № ̆

ԍ└ TH401№̆ DL- ҉ ̆ ⱴ

῀ ȁ ̂ԍ 3#֟ ѿ └̃ № ῤȂ

ⱴ ̆ ̆ ⱴ 95~100

№ ̆ 95.0%ȂḠ 4h ̆ ᵣ ⱴ

̆ ⱴ 105ȂḠ 2h ̆

῀ ̆ ῀ ̆

— ‛‟ ̆ ‛ 0~5 ȂḠ 3h ̆ ⱬ

№ ̆ 5 ԍ└ TH401№̆ DL-

῀ Ȃ 

 

4.1-18  DL- ֟ ֟  



Ὲ Ҋ  

 рп 

cȁ ⱴ 

ᴑҙ ֟DL- 5.253t̂֟ 4ҩ ̃̆ ֟ῃ

ⱴ ’ 4.1-23Ȃ 

dȁ  

ᴑҙ DL- ֟ 4.1-24 4.1-27̂ῒҬ╠

Ỳ 4.1-20̕ ֟ῃ 4.1-19̆

4.1-20̕ ֟ 36ĥ ╠ Ỳ ȁ Ҭ

└ ֟ 26h̃̆ ֟ 5.253t̆῍657 Ȃ 

 



Ὲ Ҋ  

 рр 

 

4.1-19  DL- ֟ ̂ ᵝ̔kg/ ̃ 

 

4.1-20  DL- ֟ῃ ̂ ᵝ̔m3/ ̃ 



Ὲ Ҋ  

 рс 

4.1-23  DL- ֟ῃ ⱴ ’ ѿ ̂ ᵝ k̔g/  ̃

 №     

Ỳ  
 

 98.06 2025 2250 225 

* 34.02 702 907.5 205.5 

 18 372 3000 2628 

֟  DL-  150.09 3096 / / 

Ҭ  

 
DL-  150.09 2941 3096 155 

* 56.11 1099 1195 96 

֟  
DL-  188.17 3687 / / 

 18 353 / / 

№  

 
DL- * 188.17 3502 3687 185 

 105.99 986 1050 64 

֟  

DL- * 282.23 5253 / / 

ԋ  44 409 / / 

 18 167 / / 

* ̔ ⱴ 3300kg/̆ 27.5%̕ ⱴ 2490kg/

̆ 48%̕ ̆ ֟ 13%̆ ⱴ DL-

4239kg/̕ 4ҩ ̆Ҍ ֟ DL- ̂№

210.16̃3911kg/Ȃ 

4.1-24  DL- ֟Ҭ ѿ * 

῀ ֟₮ 

 ⱴ ̂kg/  ̃  ֟₮ ̂kg/  ̃  

DL-

 
7581 

DL-
ŵ 

4239 
῀Ҋѿ └

 

 2490 Ŷ 5832 └ TH401 

 10071  10071 / 

* ̔ŵDL- 3687kg/̆ 13%ȂŶ 5156.3kg/

̆ 675.7kg/Ȃ 

4.1-25  DL- ֟ № ѿ  

῀ ֟₮ 

 ⱴ ̂kg/  ̃  ֟₮ ̂kg/  ̃  

 7000 
DL-

 
11699 

῀Ҋѿ └

 



Ὲ Ҋ  

 рт 

DL-

 
4239  1  

 1050 CO2 409  

/ /  180  

 12289  12289 / 

4.1-26  DL- ֟ └ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/  ̃  
֟₮ ̂kg/

̃ 
 

DL-

 
11699 

DL-
ŵ 

5253 ֟  

 3 Ŷ 6444.5 └ TH401 

/ /  4.5  

 11702  11702 / 

* ̔ŵ֟ DL- 5253kg/̂ 4ҩ ̕Ҍ

֟ DL- 3911kg/̃ȂŶ 6197.0kg/̆

247.5kg/Ȃ 

4.1-27  DL- ֟ῃ ѿ  

῀ ֟₮ 

 ⱴ ̂kg/̃  ֟₮ ̂kg/̃  

 10000 DL- ŵ 5253 ֟  

 2250  0.2  

 3300  1  

 4.5 H2O2 13.3  

 3 CO2 409  

 2490  1140  

 1050 Ŷ 12276.5 └ TH401 

/ /  4.5  

 19097.5  19097.5 / 

* ̔ŵ֟ 4ҩ ȂŶ 11353.3kg/̆

ȁ 923.2kg/Ȃ 

̂3̃ TH401 



Ὲ Ҋ  

 ру 

aȁ  

ᴑҙ TH401֟Һ ≠ № ȁDL- ↓

֟ № ȁ ̆ ֟ ֟ 4.1-21Ȃ 

bȁ  ׃

№ ῀ ᾟ№ ̆ ῀MVR

̆Ḡ -95kPaȁ 75 6h̆ 30%̆ ‛₀

ԍL(+)- ↓֟ ȁDL- ↓֟ ̆ ⌠֟ pHȁ

῏ ῀ Ȃ 

 

4.1-21   TH401֟ ֟  

cȁ  

ᴑҙ TH401֟Һ ≠ № ȁDL- ↓

֟ № ̆ DL- № Ҍ ̆

№ 30 ̆DL- ȁDL- №

5 Ȃ ᵬ ̆ᴑҙ └ TH401 ֟

’ 4.1-28Ȃ



Ὲ Ҋ  

 рф 

4.1-28 └ TH401 ֟ ’ ѿ  

֟  

֟ ̂t/

̃  

̂ ̃ 

֟

 

̂ ̃ 

 

̂ ̃ 

̂t/a ̃

ᵣ   ᵣ   

№

 
0.4056 6.1191 30 3785 126.2 51.2 772.2 

DL- №

 
0.4242 4.0227 5 1292 258.4 109.6 1039.4 

DL-

№  
0.6757 5.8320 0 657 657 443.9 3831.6 

DL-

№  
0.2475 6.4445 5 657 131.4 32.5 846.8 

 1.753 22.4183 / / / 637.2 6490.0 

4.1-28 ̆ᴑҙ № ȁDL-

↓֟ № Ҭ ᵣ 637.2t/ă ֟TH401֟ 2000t/aȂ

Ҭ ᵣ №Һ ҹ ȁ № ȁDL- ȁ

DL- ȁDL- ̆ Ḡ֟ Ҭ ⌠֟

Ȃҍ ̆ ‛₀ ‛₀ 3546.9m3/aԍ ֟Ȃ 

 

4.1.2 ᴑҙ ᶏ ’ 

ᴑҙ ᶫ ץ̆ ᴑҙ ֲ ̆

Ὲ Һ ’ 4.1-29Ȃ 

4.1-29Һ  

 
 

 

 
L(+)↓ 

DL

↓ 
 

1  203881.1* 9590.9 213473.0 50m3/h̆ └  

2  8516.7 4620.3 13137 ̆ ᵣ̆ Ҍ ԍ55 

3  12491.1 7004.9 19496 ̆ ᵣ̆27.5% 

4  7560 0 7560 ̆ ᵣ̆98% 

5  2736.2 0 2736.2 ̆ ᵣ̆31% 

6  640 1896 2536 ̆ ᵣ̆48% 

7  573.1 0 573.1 ̆ ᵣ̆32% 

8  14.7 0 14.7 Ῑ 



Ὲ Ҋ  

 сл 

 
 

 

 
L(+)↓ 

DL

↓ 
 

9  22.7 12.32 35.03 ̆25kg/ 

10  9094.4 0 9094.4 
2̆5~100kg/̆ 442t/a

֟ 

11  200 790.4 990.4 ̆25kg/ 

12  255.6 0 255.6 ̆25kg/ 

13  12 8.45 20.45 ̆25kg/ 

14 
 

7000 
ῃ №Ò0.03%̆ №Ò1.5%̆2 4t/h

 

15  372533.8m3/a 
ᶫ ̆ῒҬ224707.0m3/aԍ└

 

16  420̓kWh/a 1 1000kVĂ ᶫ  

Һ Ҋ̔ 

aȁ  

№ ̔98.08 

̔H2SO4 

̔ ᵣ̆ 10.36̆₀ 10̆

290̆ ᴋץ ᶛҍ ̆ ₮ Ȃ ҙ ҹ

ᵣ̆98% 1.84̂ =1̃̆93% 1.83̂ =1̃Ȃ

̆ΐ ̆ ᶏ ȁ ȁ

̆ҍ ᴪ Ȃ ̆ Ȃΐ

̆ ᴴֲᵣ Ȃ 

bȁ  

≢  ̔  

№ ̔36.46 

̔HCl 

̔ ̂HCl̃ҹ ┬ ᵣ ῒ̆ ̆

̆ ҙ ȁ ̆ Ȃ ҹ31%

1.187̂ =1̃̆ 108.6̂20%̃Ȃ ԍ ̆ ̆

ȁꜚ ֲᵣ ᵬ Ȃ Ҭ ̆ ᴪ



Ὲ Ҋ  

 см 

Ԑ Ȃ ᵣ ꜚ Ȃ ̆ҍ ᵬ

̆ ₮ ̕ҍ ᵬ ̕ҍ Ҭ

̕ҍ ֓ № Ȃ 

cȁ  

≢  ̔  

№ ̔12.01 

̔C 

̔ 4200̆ 1.8~2.1̆Ҍ ԍ ╕̆ ҹ

Ȃ ̆ ̆ ̆ΐ ⱬȂ 

ᶭ ῏ ∞ ̆ Ὲ Ҋ̔

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

̆Һ №≢ 4.1-30 4.1-39Ȃ 

4.1-30 Һ ѿ  

 

Ḥ  

№  C4H2O3 №  98.06 ≢ 8.1  

CAS  108-31-6 UN  2215  81624 

 

 ᵣ̆ ┬  

 202  52.8  

ԍҘ ȁ ᴏȁ ȁ Ә

╕̆ ԍ Ҁ

ԋ ̆ ԍ  

 

̂ =1̃ 
1.48 

̂ =1̃ 
3.38 pH / 

ҳ

 
/ 

ҳ ⱬ
MPa 

/ kJ/mol 1390 

 

  ̂№ ̃֟  ѿ ȁԋ  

 
447  218 ҉Ҋ % 1.4~7.1 

̔ ̆ῒ ҍ ̆ ȁ ҍ ╕

̆ ȁ  

 Ҍ     ╕ȁ ȁ  

 

ҍ 

ẫ  

 

̔LD50400mg/kĝ ̃ȁ465mg/kĝ ̃ȁ875mg/kĝᾮ ̃ȁ2620mg/kg

̂ᾮ ̃̕LC50230~240mg/L̂96h̆ ̃ 

᷅῀ ̔ ῀ȁ ῀ȁ  

ΐ ┬ ̆ ῀ ȁ ̆ ᵄ Ȃ

┬ ᵬ ̆ ᴴȂ ȁ Ȃ ̆

 

ҙ ṿ̔MAĈ mg/m3̃̔--̕TWÂ mg/m3̃̔1̕ STEL̂mg/m3̃̔2 

 
ȁ ȁ ȁԋ ȁ  

 

 

̆ └₮῀̆ ℗ Ȃ ̔ ῒזҌ

̆ ⁞̆ ̆ ᾧ Ȃ ‪ ̆ ԍ ‪ȁ ȁ

Ҭ̆  

ðð Ҭ ̆ ᵹ Ȃ Ԋ ̆



Ὲ Ҋ  

 сн 

 ᵹ ̕ ðð ῃ ̕ ᵣ ðð ̕

ðð ̕ῒזðð ᵬ ̆ Ȃ ҩֲ  

 

ðð ̆ ꜚ ‖ 20~30minȂ Ҍ ̆ ̕

ðð ̆ ꜚ ‖ 10~15min̆ Ҍ ̆ ̕

῀ðð ̆Ḡ ̆ ̆ ̆ Ả ̆

ֲ ̆ ̕ ῀ðð ̆ ̆  

4.1-31 Һ ѿ  

Ḥ  

№  H2O2 №  34.02 ≢ 5.1 ╕ 

CAS  7722-84-1 UN  2015  51001 

 

 ᵣ̆  

 108̂27.5%̃  
-2.0̂

̃ 
 ҍ ᴋץ ᶛԑ  

 

̂ =1̃ 

1.12

̂27.5%̃ ̂ =1̃ 
/ pH / 

ҳ

 
/ 

ҳ ⱬ
MPa 

/ kJ/mol / 

 

 ꜛ  ̂№ ̃֟  ȁ  

 
/  / ҉Ҋ % / 

̔ ╕̆ Ҍ ̆ᵖ ҍ ₮  

 Ҍ     
̆ ╕ȁ ȁ

ȁ ȁ ȁ  

ҍẫ

 

̔LD504060mg/kĝ ̃̕LC502000mg/m3̆4ĥ ῀̃ 

᷅῀ ̔ ῀ȁ ῀ 

῀ ┬ Ȃ ᵣ Ҍ ᴴ Ȃ Ҭ ₮

ȁ ȁ ȁ ȁѿ ꜚ ȁᵣ Ȃҩ≢ ᶛ₮ ⱬ ȁ

ȁ  

ҙ ṿ̔MAĈ mg/m3̃̔--̕TWÂ mg/m3̃̔1.5̕STEL̂mg/m3̃̔3.75 

 

ֲ ῃ Ȃ ׆ Ȃ ‛ ̆

Ȃ Ҭ ׆ ῃ Ҭ֟ ̆ ҉ Ȃ

╕̔ ȁ ȁ ȁ  

 

ֲ ῃ ̆ ̆Ҥ └₮῀Ȃ ֲ

̆ ᵬ Ȃ℗ ̆ ῀Ҋ ȁ └ Ȃ ̔

ȁ ῒז ȂӞ ץ ‖ ̆ ῀ Ȃ ̔

̕ ‛ ȁḠ ֲ ȁ Ҍ Ȃ

Ғ ῤ̆ Ȃ ̔

№ ̆ ₮ ̆ ᾟ№№ ̆ ‖῀Ҋ  

 

ðð ῒ ̆ ᵹ ΐ̂ῃ ̃̕ ðð

Ҭ ᵬ ̕ ᵣ ðð Ә ̕ ðð Ҁ ̕ῒז

ðð ᵬ Ҥ Ȃ ᵬ ̆ Ȃ ҩֲ  

 

ðð ̆ ꜚ ‖ ̕ ðð ̆

ꜚ ‖ 15min̆ ̕ ῀ðð ̆Ḡ

̆ ̆ ̆ Ả ̆ ֲ ̆ ̕ ῀ðð

̆Ỳ ̆  

4.1-32 Һ ѿ  

 

Ḥ  

№  Na2WO4Å2H2O №  329.86 ≢ / 

CAS  10213-10-2 UN  / 
 

/ 

 

 

 
ΐ ᾣ  

 /  698  ԍ ̆ ԍ ̆Ҍ ԍ  

 
4.179 

̂ =1̃ 
/ pH / 



Ὲ Ҋ  

 со 

̂

=1̃ 

ҳ

 
/ 

ҳ ⱬ
MPa 

/ 
kJ/mol 

/ 

 

 

 

 

 Ҍ  ̂№ ̃֟  ᵣ 

 
/  / 

҉Ҋ

% 
/ 

̔ΐ ȁ┬ ̆ ֲᵣ ᴴ 

 
Ҍ     ȁ ╕ 

 

ҍ 

ẫ  

 

̔LD501190mg/kĝ ̃̕LC505.01mg/L̂ ῀̆4h̃ 

᷅῀ ̔ ῀ȁ ῀ 

ẫ ̔ Ȃ ̆ Ҍ ̆ ֙ ̕ ̆

┬ ̆ ̆ ᴪ┬  

ҙ ṿ̔MAĈ mg/m3̃̔--̕TWÂ mg/m3̃̔--̕STEL̂mg/m3̃̔-- 

 

ᵹ ̆ ῃ Ȃ ᴪ֟ ᵣȂ ╕̔ ᶏ ̆

̆ԋ  

 

 

̆ └₮῀Ȃ ֲ ΐ̂ῃ ̃̆ Ȃ ᾧ ̆

̆ ԍ Ҭ ῃ  

 

ðð Ԋ ᶏ̆ ѿҩNIOSH ‰EN 149‰ ̕

ððᵹ ῃ ̕ ᵣ ðð ̕

ðð ̕ῒזðð ᵬ ̆ Ȃ ҩֲ  

 

ðð ̆ ꜚ ‖ ̆ ̕ ðð ̆

ꜚ ‖ ̆ ̕ ῀ðð ̆Ḡ ̆

̆ ̆ Ả ̆ ֲ ̆ ̕ ῀ðð ̆

̆  

4.1-33 Һ ѿ  

 

Ḥ  

№  H2WO4 №  249.86 ≢ / 

CAS  7783-03-1 UN  / 
 

/ 

 

 

 
 

 1473  100  
ԍ ̆ ԍ ȁ ȁ

 

 

̂ =1̃ 

5.5 
̂ =1̃ 

/ pH / 

ҳ

 
/ 

ҳ ⱬ
MPa 

/ kJ/mol / 

 

 

 

 

 Ҍ  ̂№ ̃֟  ᵣ 

 
/  / ҉Ҋ % / 

̔ΐ ȁ┬ ̆ ֲᵣ ᴴ 

 
Ҍ     ȁ ╕ 

 

ҍ 

ẫ  

 

̔/ 

᷅῀ ̔ ῀ȁ ῀ 

ẫ ̔ Ȃ ̆ Ҍ ̆ ֙ ̕ ̆

┬ ̆ ̆ ᴪ┬  

ҙ ṿ̔MAĈ mg/m3̃̔--̕TWÂ mg/m3̃̔--̕STEL̂mg/m3̃̔-- 

 

ᵹ ̆ ῃ Ȃ ᴪ֟ ᵣȂ ╕̔ ᶏ ̆

̆ԋ  



Ὲ Ҋ  

 сп 

 

 

̆ └₮῀Ȃ ֲ ΐ̂ῃ ̃̆ Ȃ ᾧ ̆

̆ ԍ Ҭ ῃ  

 

ðð Ԋ ᶏ̆ ѿҩNIOSH ‰EN 149‰ ̕

ððᵹ ῃ ̕ ᵣ ðð ̕

ðð ̕ῒזðð ᵬ ̆ Ȃ ҩֲ  

 

ðð ̆ ꜚ ‖ ̆ ̕ ðð ̆

ꜚ ‖ ̆ ̕ ῀ðð ̆Ḡ ̆

̆ ̆ Ả ̆ ֲ ̆ ̕ ῀ðð ̆

̆  

4.1-34 Һ ѿ  

 

Ḥ  

№  CaCO3 №  100.09 ≢ / 

CAS  471-34-1 UN  / 
 

/ 

 

 

 ̆ ȁ ̆ ң  

 /  1339  

Ҭ ̆Ҍ ԍ Ȃ

ȁ ȁ ̆

 

 

̂ =1̃ 
2.71 

̂ =1̃ 
/ pH / 

ҳ

 
/ 

ҳ ⱬ
MPa 

/ kJ/mol / 

 

 

 

 

 Ҍ  ̂№ ̃֟  CaOȁCO2 

 
/  / ҉Ҋ % / 

̔  

 Ҍ      

 

ҍ 

ẫ  

 

̔LD506450mg/kĝ ̃ 

᷅῀ ̔ ῀ȁ ῀ 

῀ ȁ ̆ ᵄ ̆X ҉₮ ̆

 

ҙ ṿ̔MAĈ mg/m3̃̔--̕TWÂ mg/m3̃̔--̕STEL̂mg/m3̃̔-- 

 
/ 

 

 

̆ └₮῀Ȃ ֲ ΐ̂ῃ ̃̆ ѿ ᵬҙ ᵬ Ȃ

ᾧ ̆ ̆ ԍ Ҭ ῃ Ȃ ̆ ȁ Ȃ

 

 

ðð Ҭ ̆ ᵹ ̕ ðð

ῃ ̕ ᵣ ðð ѿ ᵬҙ ̕ ðð ѿ ᵬҙ ῒ̕זðð

ᵬ ̆ ҩֲ  

 

ðð ̆ ꜚ ‖ ̕ ðð ̆ ꜚ

‖ ̆ ̕ ῀ðð ̆ ̆ ̆ ̕

῀ðð ̆Ỳ ̆  

4.1-35 Һ ѿ  

 

Ḥ  

№  Na2CO3 №  105.99 ≢ / 

CAS  497-19-8 UN  / 
 

/ 

 

 

 ᵣ̆  

 /  851  
ԍ ̆ ԍ Ә ̆Ҍ

ԍҘ  

 

̂ =1̃ 
2.532 

̂ =1̃ 
/ pH / 



Ὲ Ҋ  

 ср 

ҳ

 
/ 

ҳ ⱬ
MPa 

/ 
kJ/mol 

/ 

 

 

 

 

 Ҍ  ̂№ ̃֟  / 

 
/  / 

҉Ҋ

% 
/ 

̔ΐ ȁ┬ ̆ ֲᵣ ᴴ 

 Ҍ     ȁ ȁ  

 

ҍ 

ẫ  

 

̔LD504090mg/kĝ ̃̕LC502300mg/m3̆2ĥ ῀̃ 

᷅῀ ̔ ῀ȁ ῀ 

ΐ ┬ Ȃ ᴴ̕ ῀ῒ ┬

̆ ȁ Ҭ ̕ ᴴȁ ȁ₮ ᴡ

ᾥȂ ȁ ȁ  

ҙ ṿ̔MAĈ mg/m3̃̔--̕TWÂ mg/m3̃̔3̕ STEL̂mg/m3̃̔6 

 
/ 

 

 

̆ └₮῀Ȃ ֲ ΐ̂ῃ ̃̆ Ȃ ᾧ ̆

̆ ԍ Ҭ ῃ Ȃ ̆ ȁ Ȃ

 

 

ðð Ҭ ̆ ᵹ Ȃ Ԋ

̆ ᵹ ̕ ðð ῃ ̕ ᵣ ðð

ᵬ ̕ ðð ̕ῒזðð ᵬ ̆ ҩֲ  

 

ðð ̆ ꜚ ‖ 15min̆ ̕ ðð

̆ ꜚ ‖ 15min̆ ̕ ῀ðð

̆ ̆ ̆ ̕ ῀ðð ̆ ̆  

4.1-36 Һ ѿ  

 

Ḥ  

№  H2SO4 №  98.08 ≢ 8.1  

CAS  7664-93-9 UN  1830 
 

81007 

 

 

 ᵣ̆  

 
327

̂98%̃ 
 10̂  ̃  ҍӘ ȁ  

 

̂ =1̃ 

1.84

̂98%̃ 

 

̂ =1̃ 
3.40 pH / 

ҳ

 
/ ҳ ⱬMPa / 

kJ/mol 
2250.41 

 

 

 

 

 Ҍ  ̂№ ̃֟   

 
/  / 

҉Ҋ

% 
/ 

̔ҍ ̂ ̃ ̂ ȁ ̃ ᴪ ▲ ̆ Ȃ

ҍѿ֓ ̆ ₮ Ȃ ̆ Ȃΐ  

 Ҍ     
ȁ ȁ ȁ ╕ȁ

 

 

ҍ 

ẫ  

 

̔LD5080mg/kĝ ̃̕LC50510mg/m3̆2ĥ ῀̃̆320mg/m3̆2ĥ

῀̃ 

᷅῀ ̔ ῀ȁ ῀ 

ẫ ̔ ȁ ┬ ᵬ Ȃ ȁ ȁ ̆

ץ Ȃ ┬ ̆ Ȃ

֙Ȃ ᴴץ ȂҤ ȁ ȁ ȁ

ȁᴡᾥ Ȃ ȁ ȁ  

ҙ ṿ̔MAĈ mg/m3̃̔--̕TWÂ mg/m3̃̔1̕ STEL̂mg/m3̃̔2 

 
╕̔ ̆  

ֲ ῃ ̆ ῏ֲ ῀ ̆ ֲ ̆



Ὲ Ҋ  

 сс 

 

 

Ȃ ̆Ҍ ̆ ᶏ ҍ ̂ ȁ ȁ ̃ ̆

Ḡ ῃ ’Ҋ Ȃ ⁞ ̂ ̃̆ᵖҌ Ȃ

ȁ ̆ ȂӞ ץ ‖ ̆

῀ Ȃ ̆≠ ̆ ȁ ȁ

 

 

ðð ῒ ̆ ᵹ ΐ ᶫ ̆ Ԋ

̆ ᵹ ̕ ðð ῃ ̕ ᵣ ðð ᵬ

̂ └̃̕ ðð ̕ῒזðð ᵬ ̆ Ȃ

̆ Ῥ ̆Ḡ ӟ  

 

ðð ̆ ‖ 15min̆ 2% ‖ ̆ ̕

ðð ̆ ꜚ ‖ 15min̆ ̕ ῀ðð

̆ ̆ ԇ2~4% ῀̆ ̕ ῀ðð

ȁ ȁ ̆Ҍ Ỳ ̆  

4.1-37 Һ ѿ  

 

Ḥ  

№  KOH №  56.11 ≢ 8.2  

CAS  1310-58-3 UN  1813 
 

82002 

 

 

 ̆ ҙ ҹ  

 1320~1324  360.4  
ԍ ̆ ԍӘ ̆Ҍ ԍ

 

 

̂ =1̃ 
2.044 

 

̂ =1̃ 
/ pH / 

ҳ

 
/ ҳ ⱬMPa / 

kJ/mol 
/ 

 

 

 

 

 Ҍ  ̂№ ̃֟  ֟  

 
/  / 

҉Ҋ

% 
/ 

̔ҍ Ҭ ȂҌᴪ ̆ ̆ Ȃΐ

ȁ ┬ ̆ ֲᵣ ᴴ 

 Ҍ     
ȁ ȁԋ

ȁ ȁ  

 

ҍ 

ẫ  

 

̔LD50273mg/kg() 

᷅῀ ̔ ῀ȁ ῀ 

ẫ ̔ΐ Ȃ ┬ ̆ Ҭ ̕ ᴴ̕

ᴴ̆ ȁ₮ ̆ᴡᾥ 

ҙ ṿ̔MAĈ mg/m3̃̔2̕ TWÂ mg/m3̃̔--̕STEL̂mg/m3̃̔-- 

 
ȁ ̆ᵖ ֟ ̆ ᴴ 

 

 

̆ └₮῀Ȃ ֲ ΐ̂ῃ ̃̆ ᵬ ȂҌ

Ȃ ̔ ‪ ԍ ȁ ‪ȁ ҬȂӞ ץ

‖ ̆ ῀ Ȃ ̔  

 

ðð ῒ ̆ ᵹ ꜚ Ȃ ̆

ᵹ ̕ ðð Ҭ ᵬ ̕ ᵣ ðð ̕

ðð ̕ῒזðð ᵬ ȁ ̆ ╠ Ȃ ᵬ

̆ Ȃ ҩֲ  

 

ðð ̆ ꜚ ‖ 15min̆ ̕ ðð

̆ ꜚ ‖ 15min̆ ̕ ῀ðð

̆Ḡ ̆ ̆ ̆ Ả ̆ ֲ ̆

̕ ῀ðð ̆ ̆  

4.1-38 Һ ѿ  

 

Ḥ  

№  NaOH №  40.00 ≢ 8.2  

CAS  1310-73-2 UN  1823 
 

82001 



Ὲ Ҋ  

 ст 

 

 

 Ҍ ᵣ̆ ̕32% ̆ ᵣ 

 1390  318.4  

ԍ ̆ ̆

ԍӘ ̆Ҍ ԍҘ ȁ

Ә  

 

̂ =1̃ 

1.35

̂32%̃ 

 

̂ =1̃ 
/ pH / 

ҳ

 
/ ҳ ⱬMPa / 

kJ/mol 
/ 

 

 

 

 

 Ҍ  ̂№ ̃֟  ֟  

 
/  / 

҉Ҋ

% 
/ 

̔Ҍᴪ ̆ ̆ Ȃҍ Ҭ Ȃΐ

Ȃ ᵬ  

 Ҍ     
ȁ ȁԋ

ȁ ȁ  

 

ҍ 

ẫ  

 

̔LD5040mg/kg()̕ LDL0500mg/kg(ᾮ ) 

᷅῀ ̔ ῀ȁ ῀ 

ẫ ΐ̔ ┬ Ȃ ᴪ┬ ̆ Ҭ ̕ ҍNaOH

ᴪ ᴴ̕ ᴴ̆ ȁ₮ ᴡᾥ 

ҙ ṿ̔MAĈ mg/m3̃̔2̕ TWÂ mg/m3̃̔--̕STEL̂mg/m3̃̔-- 

 
ȁ ̆ᵖ ֟ ̆ ᴴ 

 

 

̆ ̆ ֲ ΐ̆ ȂҌ

̆ ԍ ‪ Ҭ̆ץ NaOHⱴ῀ Ҭ̆

Ҭ ̆Ῥ ῀ ȂӞ ץ ‖ ̆ ῀ Ȃ ̆

 

 

ðð ᵹ ̕ ðð ῃ ̕ ᵣ ðð

ᵬ ( └ᵬ)̕ ðð ̕ῒזðð ᵬ ̆ Ȃ ҩֲ

 

 

ðð ‖ ̆Ῥ ҉3~5% ̕ ðð ̆

ꜚ ‖ 15min̆ 3% ‖ ̆ ̕ ῀ðð

̆ ֲ ̆ ̕ ῀ðð ӊ қ ‪ Ҭ

̆ ȁ Ȃ ̆ ̆  

4.1-39 Һ ѿ  

 

Ḥ  

№  HCl №  36.46 ≢ 8.1  

CAS  7647-01-0 UN  1789 
 

81013 

 

 

 ᵣ̆ ┬  

 83.1̂31%̃  -114.8̂  ̃  ԍ ̆ ԍ  

 

̂ =1̃ 
1.20 

 

̂ =1̃ 
1.26 pH / 

ҳ

 
/ ҳ ⱬMPa / 

kJ/mol 
/ 

 

 

 

 

 Ҍ  ̂№ ̃֟   

 
/  / 

҉Ҋ

% 
/ 

̔ ҍѿ֓ ̆ ₮ Ȃ ֟ ▲ ᵣȂҍ

Ҭ ̆ ₮ Ȃΐ  

 Ҍ     
ȁ ȁ ȁ

 

 

ҍ 

ẫ  

̔LD50900mg/kĝ ̃̕LC503124ppm̂ ῀̆1h̃ 

᷅῀ ̔ ῀ȁ ῀ 

ẫ ̔ ῒ ̆ ̆ ̆ ȁ ₮ ȁ ̕



Ὲ Ҋ  

 су 

 ┬ ̆ Ȃ Ҭ ̆ ᴴȁ ̆

ȁ  

ҙ ṿ̔MAĈ mg/m3̃̔7.5̕TWÂ mg/m3̃̔--̕STEL̂mg/m3̃̔-- 

 
ȁ ȁ Ҭ ȂӞ  

 

 

ֲ ῃ ̆ ῏ֲ ῀ ̆ ֲ ̆

ȂҌ ̆ Ȃ Ҍ ῀ ῤȂ

ȁ ̆ ȂӞ ץ ‖ ̆

῀ Ȃ ̆≠ ̆ ȁ ȁ  

 

ðð ῒ ̆ ᵹ ΐ ᶫ ̆ Ԋ

̆ ᵹ ̕ ðð ῃ ̕ ᵣ ðð ᵬ

( └ᵬ)̕ ðð ̕ῒזðð ᵬ ̆ Ȃ

̆ Ῥ ̆Ḡ ӟ  

 

ðð ‖ 15min̆ 2% ‖ Ȃ ᴴ̆ ̕

ðð ̆ ꜚ ‖ 10min2% ‖ ̕ ῀ðð

̆Ḡ ̆ ̆ ̕ ῀ðð ̆ ȁ

ȁ ̆Ҍ Ỳ ̆  

 

ȇ Ȉ̂2015̃ ̆ ᴑҙ Һ

4.1-40Ȃ 

4.1-40 ᴑҙ Һ ѿ * 

  
̂t/m3̃ 

̂ =1̃ 

ȁ  

 

№

 

 

̂ ̃ 

 

̂ ̃ 

 

̂ ̃ 
 

%̂ vol̃ 

 

 
ᵣ 

1.48 447 218 202 1.4~7.1 
̆ ┬

 
 

 
ᵣ 

1.12 
ӈ ӈ 

158̂  ̃ ӈ ┬   

 
ᵣ 

4.179 
  

  
Ҍ ̆ ┬

 
 

 
ᵣ 

5.5 
  

1473  
Ҍ ̆ ┬

 
/ 

 
ᵣ 

2.71 
  

  Ҍ   

 
ᵣ 

2.532 
  

  Ҍ   

 
ᵣ 

1.84 
ӈ ӈ 

290 ӈ 
Ҍ ̆ ┬

 
 

 ᵣ 
2.044 

ӈ ӈ 
1320 ӈ 

Ҍ ̆ ┬

 
 

 ᵣ 
2.130 

ӈ ӈ 
1390 ӈ 

Ҍ ̆ ┬

 
 

 
ᵣ 

1.187 
ӈ ӈ 

108.6

̂20%̃ 
ӈ 

Ҍ ̆ ┬

 
 

* ̔҉ Ҭ ҹ 27.5%ȁ ҹ 98%ȁ ҹ



Ὲ Ҋ  

 сф 

48%ȁ ҹ31%ȁ ҹ32% 



Ὲ Ҋ  

 тл 

4.1.3 ᴑҙ҈ ’ 

4.1.3.1  

ᴑҙ Һ ҹ ȁ Ῥ ȁ Ῑ ȁ ȁ

ȁ ‛ ȁ ȁ∆ ̆Ҥ

ñ ῤ № ȁ № ̆ № ò ᵣ└Ȃ ῀ ᶷ

̕ Ҭ ԋ ̆ A/O

⌠GB8978-1996ȇ ‰Ȉ ҈ ‰ DB33/887-2013

ȇ ҙᴑҙ ȁ ṿȈ ̆ ῀

̆ ҳ Ҭ ̆ ⌠GB18918-2002ȇ

‰Ȉѿ A ‰ Ȃ 

ᴑҙ ҍҺᵣ ȁ ȁ ῀ ̆ғ ԍ

20156 pHȁCODCrȁ Ȃᴑҙ

ⱬ 1300m3/d̆ ҈ └ 24h ̆ ᵝ ⱬ 54m3/hȂ

҉ Ὲ CZBC3L5F36607955Z-1ȇ

Ὲ Ȉ ᴑ̆ҙ ₮

⌠ GB8978-1996ȇ ‰Ȉ ҈ ‰

DB33/887-2013ȇ ҙᴑҙ ȁ ṿȈ Ȃ 

ᴑҙᵝԍҳ ֟ҙ ԋ ⅞ Ҭ ᶷ̆ ԍҳ

Ⱶ ̆ ҳ ֟ҙ 208

̂ ̃DN500 ԍ200912 ̆ғᴑҙ ԍ20154

13ҍҳ Ὲ ȇ ҙ

Ȉ̆ᾛ 1000m3/dȂȂ 

4.1.3.2  

ᴑҙ Һ ҹ ҍỲ ֟ ȁ

H2O2ȁCO2ȁ ̆ ֜ Ῥ ֟ ̆֟

֟ ̆ ̆ ᴆ ̆

Ῑҍ ֟ ᵣȁ Ȃ



Ὲ Ҋ  

 тм 

₮ ̆ ᴑҙ Ҋ̔ 

ᴑҙ ̆ ȁ ᵣ

ҍỲ ֟ ȁH2O2ȁCO2ȁ ̆

ᵣⱴ ᵣ ̆ ῃ ̆

̆ ѿ ‪ ̆ 1 WX4-79 ̂

50300Nm3/hȁ 1804Paȁⱳ 37kW̃̆ ñ ⱳ + ò

‪ ̆ ѿ 30m ̆ Ḡ ῃ ⌠

GB16297-1996ȇ ‰Ȉ ṿԋ

‰ GB14554-1993ȇ ‰Ȉ ԋ ‰ Ȃᴑҙ

+ + ᵣ ‪ 4.1-22Ȃ 

 

4.1-22 + + ᵣ‪  

ᴑҙ L(+)- ꜚ ̆L(+)- ȁDL-

̆ῒҬL(+)- ȁL(+)- ῍

ѿ ‪ ̆ 1 4-79 ̂ 9100~17720Nm3/hȁ

2001~3334Paȁⱳ 15kW̃̆ ñ + ò ̕DL-

1 F4-72 ̂ 2006~3700Nm3/hȁ 501~329Paȁ

ⱳ 5.5kW̃̆ ̆ ῀ ‪ Ȃ 

ᴑ̆ҙ ֜ Ῥ ֟ 1

‪ ̆ 1 30m 3#֟ ̕Һ

ҍ ӊ ̆ ῤ ̆ғ ȁ ȁ

‛₀ ̆ᵖᴑҙ ῀ ‪ Ȃ 

ᴑҙ ‪ ‪̆ Ҍᵞԍ80%̆ Ḡ



Ὲ Ҋ  

 тн 

⌠ GB18483-2001ȇ ҙ ‰Ȉ Ȃץ

̆ 10.56kg/aȂ ֜ ҙ Ғҙ ᵝ

Ҭ Ȃ 

ԍ ȁ ȁ ֟ ̆ L(+)-

↓֟ ֟ ῀ ‪

Ȃ 

4.1.3.3  

ᴑҙ Һ ҹ ȁ ̂ ῤ ̃ȁ ȁ

̆ῒҬ ȁ ԍ ̆

ԍ қ ᶷ̂ қ ̃̕ῒᵩ ԍ ד

ῤȂ ֟ ’ Ҋ Ȃ 

4.1-41 ֟ ’  

 
 ≢ 

֟

 
≠  

Ḡ  

 
 
HW02 12.1 

ᶃ Ⱶ

Ὲ  
 

̂

ῤ ̃ 

 
HW49 0.2 

ᵣ

Ὲ  
 

ѿ

 
/ 53.5 

≠

 
 

 
ѿ

 
/ 444.6 

ҳ

Ὲ  
 

 
ѿ

 
/ 47.5 

Ҭ

ѿ  
 

 / / 669.4 /  

 

 

4.2 ᴑҙ  

ᴑҙ 4.2-1̆ 4.2-2Ȃ 



Ὲ Ҋ  

 то 

 

4.2-1  



Ὲ Ҋ  

 тп 

 

4.2-2  



Ὲ Ҋ  

 тр 

4.3 ȁ ’ 

4.3.1 ῒ  

ῤ῍ 12 100m3 ̆№≢ҹ2 100m3 ̂ Ữ

250t̆ ⱴ Ҍ ԍ65Ḡ ᵣ ȁ̃2 100m3 ̂

Ữ 176t̃ȁ1 60m3 ̂ Ữ 90t̃ȁ1 60m3

̂ Ữ 60t̃ȁ1 100m3 ̂ Ữ 160t̃ȁ

1 100m3 ̂ Ữ 100t̃ȁ6 100m3TH401̂

Ữ TH401 ҹ500t̃Ȃ ȁ ȁ ȁ ȁ ȁ ᵣ

̆ ῀ Ữ ̆Ῥ ֟ ̆ῒ

Ҭ ȁ ȁ ץ 50t ҹҺ̆ 40m3/hⱬ ꜚ

̕ ȁ ȁ ץ 30t ҹҺ̆ 20m3/hⱬ

ꜚ ȂỮ ҹ Ữ ̆ ᵣ ҉̆

ҹ 1.0m̆ғỮ ̆ ᵣ ԍ Ữ ӊ Ȃ

̆ ̆ ̆

῀ ᵣҊ ̆ Ȃ 

  

4.3-1   

ד 4.3.2  

1ȁ  

ᴑҙ Һ ҹ ȁ Ῥ ȁ Ῑ ȁ ȁ

ȁ ‛ ȁ ȁ∆ ̆Ҥ



Ὲ Ҋ  

 тс 

ñ ῤ № ȁ № ̆ № ò ᵣ└Ȃ ῀ ᶷ

̕ Ҭ ԋ ̆ A/O

⌠GB8978-1996ȇ ‰Ȉ ҈ ‰ DB33/887-2013ȇ

ҙᴑҙ ȁ ṿȈ ̆ ῀

̆ ҳ Ҭ ̆ ⌠GB18918-2002ȇ

‰Ȉѿ A ‰ Ȃ ҹ ҉ ̆ Ҋ ̆

ᵣҹ ̆ ̆Ạ ȁ ̆

̆ Ԋ Ȃ Ғֲ ̆ Ȃ 

 

4.3-2  

2ȁ ד  

֟ ᵣ ԅ ̆Ҍ ԋ Ȃ ῤ

̆β ԍᴑҙқ Һ̆ ȁ

̂ ῤ ̃ȁ ȁ Ȃ ד ₀

̆ ȁ ̆ ̆



Ὲ Ҋ  

 тт 

ҍ ̆ ȁ ȁ ȁ

Ȃ ̆ ȁ Ȃҹ ᾧ ᵣ Ҭ

ȁ ֟ Ҋ Ҋ ̆֟

̆ ȁ ȁ ȁ ̆

Ҋ ῃ Ȃ 

  

4.3-3 ד ῤ  

4.3.3 ∆  

∆ ᵝԍᴑҙ ᶷ ̆ҹ Ҋ ̆ ᵣ 3m̆

ҹ384m3Ȃ∆ ̆ Ȃ∆

̆ Ȃ Ҋ Ȃ 



Ὲ Ҋ  

 ту 

 

4.3-4  ∆  

4.3.4 Ҙ ד  

Ҙ ד ᵝԍᴑҙ ᶷ ̆Һ Ҙ ד Һ ֟ ȂҘ

ד ̆ ̆ ̆ Ȃ

Ҋ Ȃ 

  
4.3-5  Ҙ ד ῤ  



Ὲ Ҋ  

 тф 

4.3.5 ֟  

ᴑҙ῍ 3ҩ ֟ ȂҺ ֟ Ҭᶏ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ȁ Ȃ ̆

ᴑҙ ֟ ῤ ⅞ ̆ ̆ Ḡ ȁ

⌠ᵝȂ ᶷ 3m ̆ ᵣ ̆

̆ ᵣ 3m̆Ữ Ȃ 

  

4.3-6 ֟  

4.3.6  

ᴑҙ Ҋ ῏ ̆

Ὲ Ҋ

̆ ҹ ȁ

ד ȁ∆ ȁҘ ד ȁ ֟ Ȃ ̆סּ ȁֲ

ץ ̆ Ҋ̔ 

1ȁῈ ̆ΐ ȁ ̆

⌠ Ȃ 

2ȁ ֟ ̆ ̆ ֟ ̆

̆ ῤ ̆ Ȃ 

3ȁ ֟ ȁ Ữ ⱴ ̆⁞ Ȃ4ȁ

Ữ Ạ⌠ ȁ ȁ ȁ ȁ ̆ Ạ ȁ

⁞̆ Ȃ



Ὲ Ҋ  

 ул 

̆ᴑҙ Ȃ 

5 ᾝ ≢ҍ№  

5.1 ᾝ ’ 

ȇ ҙ Ҋ Ȉ̂ ̃ ȇ ᵝ

̂ ̃Ȉ ῏ ̆ ᴑҙῤ

ȂῒҬ ȁ ȁ

Ҋ ≢ҹ ᾝ̆ Ҋ

ᵬȂ ᾝ Ҋ↓ ῒ ᵌ ≢̔ 

1̃ ֟ ֟ ̕ 

2̃ ȁ֟ ȁ ᵣ ̕ 

3̃ ȁ֟ ȁ ᵣ ȁᴰ

̕ 

4̃ ̕ 

5̃ ҈ ̂ ȁ ȁ ᵣ ̃ Ȃ



Ὲ Ҋ  

 ум 

5.1-1 Ὲ ᾝ ≢ ’  

ᴑҙ  Ὲ  ҙ └  

  ’  ⅞ҹ ᾝ 

1  
98% ȁ31% ȁTH401ȁ48%

ȁ27% ȁ32% ȁ  

ᵣ ȁ ȁ

 
 

ד 2  ֟ Ữ  ᵣ ȁ ȁ  ̕  

3 ∆  Ữ ∆  ̆   

4 Ҙ ד  ֟  ̆ ȁ   

5 ֟  ᶏ ⱴ  ֟ ȁ Ҋ   



Ὲ Ҋ  

 ун 

5.2 ≢/№  

ᾝ ̆ᶭ ᾝ№ № ̆ Ώ ᾝ Ȃ 

5.2-1 ᾝ  

ᴑ

ҙ

 

Ὲ  ҙ └  

 

ᾝῤ

 

ⱳ ̂

֟ ꜚ̃  
῏  

̂m2̃ 

̂Ҭ

̃ 

ҹ

 
̂m

̃ 

ᾝ

≢̂ ѿ

/ԋ ̃ 

ᾝ

ᵝ  

ᾝ

1

A 

ῒ

 

ῒ

 

98% ȁ

31% ȁTH401ȁ

48% ȁ27%

ȁ32% ȁ

 

ȁ ȁTH401ȁ

ȁ ȁ ȁ

ȁ  

2367.38 
E 1̔19.389043  ̕

N̔30.130879 
 / ԋ  

 1A01 

 1A02 

Ҋ  2A01 

ᾝ

1

B 
ד  

ד  

֟ Ữ

 

ȁ ȁTH401ȁ

ȁ ȁ ȁ

ȁ ȁ ȁ

ȁ ȁ  

3954.01 
E 1̔19.389743̕ 

N̔30.130909 
 / ԋ  

 
1B01 

1B02 

Ҋ  2B01 

ᾝ

1

C 

∆

 

∆

 
Ữ ∆  

ȁ ȁTH401ȁ

ȁ ȁ ȁ

ȁ ȁ ȁ

ȁ ȁ  

120 
E 1̔19.389441̕ 

N̔30.131353 
 3 ѿ  

 1C01 

Ҋ  2C01 



Ὲ Ҋ  

 уо 

ᴑ

ҙ

 

Ὲ  ҙ └  

 

ᾝῤ

 

ⱳ ̂

֟ ꜚ̃  
῏  

̂m2̃ 

̂Ҭ

̃ 

ҹ

 
̂m

̃ 

ᾝ

≢̂ ѿ

/ԋ ̃ 

ᾝ

ᵝ  

ᾝ

1

D 

Ҙ ד

 
Ҙ ד  ֟   3019.82 

E 1̔19.388908̕ 

N̔30.131762 
 / ԋ  

 
1D01 

1D02 

Ҋ  2D01 

ᾝ

1

E 

֟

 
֟  

ᶏ ⱴ

 

ȁ ȁTH401ȁ

ȁ ȁ ȁ

ȁ ȁ ȁ

ȁ ȁ  

3870.58 
E 1̔19.389618̕ 

N̔30.132166 
 3 ѿ  

 
1E01 

1E02 

Ҋ  2E01 

ᾝ

1

F 

 / / / / 
E 1̔19.390273̕ 

N̔30.133098 
/ / / 

 1F01 

Ҋ  2F01 



Ὲ Ҋ  

 уп 

5.3 ̓͂  

╠ ῤ ֟ ̆ ῤ ᶏ

֟ Ҭ̆ ῳ ’̆ ≢ ᾝ

Ȃ ῤ Ҋ Ȃ 

5.3-1 ≢  

 
≢ᶭ  

ᵝ

( ) 
῏  

≢ᶭ

 

1 

98% ȁ31%

ȁTH401ȁ48%

ȁ27% ȁ

32% ȁ  

ῒ

 

ȁ ȁTH401ȁ

ȁ ȁ ȁ ȁ

 

ȁ֟

 

2 
֟ Ữ

ד   

ȁ ȁTH401ȁ

ȁ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ

 

ȁ֟

 

3 Ữ ∆  
∆

 

ȁ ȁTH401ȁ

ȁ ȁ3 ȁ ȁ

ȁ ȁ ȁ ȁ

 

ȁ

 

4 
ȁ ȁ ȁ

ȁ  
Ҙ ד  ֟  ֟  

5 
ᶏ ⱴ

 
֟  

ȁ ȁTH401ȁ

ȁ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ

 

 

6 ᵝ  

6.1 ↕ 

1ȁ ᵝ Ҍ ᴑҙ ֟ғҌ ῃ ҍԋ

↕Ȃ 

2ȁ ᵝ ᾝῤ

̆ ̆ ῤ

⌠ ȁ ȁ Ȃ 



Ὲ Ҋ  

 ур 

3ȁ סּ ̆ Ҋ ᴆҌ

̆ Ҍ ̆ᵖ Ҭ ᶫ סּ ԇץ Ȃ 

6.1.1 ↕ 

1ȁ ᵝ  

̂1̃ѿ ᾝ 

ѿ ᾝ ҩ ↕҉ 1 ҩ

̆ ᾝῤ 1ҩ Ȃ 

̂2̃ԋ ᾝ 

ҩԋ ᾝῤ ↕҉ 1ҩ ΐ̆ᵣᵝ

ᾝ ᾝῤ №

’ Ȃ ↕҉ ̆ Ὶ

ԍ ̆ ᾝ Һ ᵝ

ᵝȂ 

̂3̃ ᵝԍᴑҙ қᶷ 5m ̆ ᵣ̆ ῒזᴑҙ Ȃ 

2ȁ  

̂1̃  

ᵞԍῒ ҍ

ȂҊ 50m ῤ Ҋ Ԛ ‰ Ҋ

ᾝ Ҍ Ȃ 

̂2̃  

ҹ 0͘0.5mȂ 

ᾝῤ 20m ῤ ῃ ῒז ̆

̆ Ҍ ̆p Ҭ ᶫ Ἕ

ԇץ Ȃ 

6.1.2 Ҋ ↕ 

1ȁ  



Ὲ Ҋ  

 ус 

ᴑҙ ↕҉ 1ҩ Ҋ Ȃ ᴑҙ Ҋ

҉ ҍ̆ Ԛ ѿ ̆ Ḡ Ҍ ᴑҙ

֟ Ȃҳ ȁ Ҋ

ⱴ Ȃ 

2ȁ Ԛᵝ  

ҩ ᾝ Ҋ ԚҌ ԍ 1ҩȂ ҩᴑҙ Ҋ Ԛ

̂ ̃ ↕҉Ҍ ԍ 3ҩ̆ғ ᾧ ѿ ҉Ȃ

ᾝῤ № ᾝ Ҋ Ԛ

ᵝ ̆ Ԛ Ҋ ̆ ↕҉Ԛ ᵝ

⌠ ᾝῤ ֟ Ҋ Ȃ 

ԅ HJ610 HJ964 ῏

⁞ ῒ ᾝῤ Ԛ ̆ᵖҌ ԍ 1ҩ ԚȂ 

ᴑҙ ῤ Ҋ Ԛ̆ ‰ HJ164

̆ ᵬҹץ Ҋ ԚȂ 

ԚҌ ꜚ̆ Ḡ Ҋ Ȃ 

3ȁ  

↕҉ Ȃ Ҋ ᴑҙ ⱴ Ȃ 

HJ164 Ԛ ᵝ ῏ Ȃ 

Ҋ ᵝ 6.1-1Ȃ 

6.1-1 ᵝ  

ᾝ  ᾝ ≢ ᵝ ’ 

A ԋ  1 ҩ ᵝȁ1 ҩ ᵝȁ1 ҩ Ҋ ᵝ 

B ԋ  1 ҩ ᵝȁ1 ҩ ᵝȁ1 ҩ Ҋ ᵝ 

C ѿ  1 ҩ ᵝȁ1 ҩ Ҋ ᵝ 

D ԋ  1 ҩ ᵝȁ1 ҩ ᵝȁ1 ҩ Ҋ ᵝ 

E ѿ  1 ҩ ᵝȁ1 ҩ ᵝȁ1 ҩ Ҋ ᵝ 

F / 1 ҩ ᵝȁ1 ҩ Ҋ ᵝ 

6.2 ᾝ / Ԛ ᵝ  

≢ ̆ⱴ҉ ’̆ ȁ

ד ȁ∆ ȁҘ ד ȁ ֟ Ȃ ҩ 1-2ҩ



Ὲ Ҋ  

 ут 

̆ ҩ 2-3ҩ ̆ ҩ ᾝ Ҋ

ԚҌ ԍ1ҩȂ қᶷ5 ѿҩ Ȃ 6.2-1Ȃ 

ᴑҙ ᵝ  

 

 

6.2-1 ᵝ Ḥ  

 

 ᵝ  ̂m̃ 

ᵝ  ҹ

Ҋ

 
  

A 

1A01 
қ

ᶷ 
0.5 

119.389

3166° 

30.130

999° 
Ǐ R  

1A02 
ᶷ 

6 
119.388

769° 

30.130

889° 
R Ǐ  

B 

1B01 
ד қᶷ 

0.5 
119.390

089° 

30.131

141° 
Ǐ R  

1B02 
ד ᶷ 

6 
119.389

408° 

30.130

825° 
R Ǐ  

C 1C01 ∆ ᶷ 6 
119.389

322° 

30.131

345° 
R Ǐ  

D 

1D01 Ҙ ד қᶷ 0.5 
119.389

064° 

30.131

954° 
Ǐ R  

1D02 Ҙ ד ᶷ 6 
119.388

764° 

30.131

753° 
R Ǐ  

E 

1E01 ֟ қᶷ 0.5 
119.390

041° 

30.132

270° 
Ǐ R  

1E02 ֟ ᶷ 6 
119.389

223° 

30.132

074° 
R Ǐ  

F 1F01 
̂

қᶷ 5 ̃ 
6 

119.390

250° 

30.132

946° 
R Ǐ  

6.2-2Ȃ 

 

 

 

6.2-1 ᵝ Ḥ  

 ᵝ  ̂m̃ 
ᵝ  ҹ

Ҋ  



Ὲ Ҋ  

 уу 

  

A 

1A01 
қ

ᶷ 
0.5 

119.389

3166° 

30.130

999° 
Ǐ R  

1A02 
ᶷ 

6 
119.388

769° 

30.130

889° 
R Ǐ  

B 

1B01 
ד қᶷ 

0.5 
119.390

089° 

30.131

141° 
Ǐ R  

1B02 
ד ᶷ 

6 
119.389

408° 

30.130

825° 
R Ǐ  

C 1C01 ∆ ᶷ 6 
119.389

322° 

30.131

345° 
R Ǐ  

D 

1D01 Ҙ ד қᶷ 0.5 
119.389

064° 

30.131

954° 
Ǐ R  

1D02 Ҙ ד ᶷ 6 
119.388

764° 

30.131

753° 
R Ǐ  

E 

1E01 ֟ қᶷ 0.5 
119.390

041° 

30.132

270° 
Ǐ R  

1E02 ֟ ᶷ 6 
119.389

223° 

30.132

074° 
R Ǐ  

F 1F01 
̂

қᶷ 5 ̃ 
6 

119.390

250° 

30.132

946° 
R Ǐ  

̔ ᵝ╠ Ҍ ᴑҙ ᵬ ’Ҋ ̆ Ҭ ᵝ ꜚ ’̆

ᵝ 5 ῤץ ᵝ( Ҋ ȁ ’∞ ) Ȃ ᵝ

Ҭԇץ Ȃ 

6.2-2 Ҋ Ḥ  

   
ᵝ  

ᵝ  

̂m̃   

1 A 2A01 
ᶷ 

119.388769° 30.130889° 6 

2 B 2B01 
ד ᶷ 

119.389408° 30.130825° 6 

3 C 2C01 
∆

ᶷ 
119.389322° 30.131345° 6 

4 D 2D01 Ҙ ד ᶷ 119.388764° 30.131753° 6 

5 E 2E01 ֟ ᶷ 119.389223° 30.132074° 6 

6 
 

2F01 
қᶷ 5

 
119.390250° 30.132946° 6 

̔ Ҋ Ԛ Ҋ ᵝ ΐᵣ Ԛ Ȃ



Ὲ Ҋ  

 уф 

 

6.2-1  



Ὲ Ҋ  

 фл 

6.3 ᵝ  

≢ ̆ Ҋ ᵝ ᶭ 6.3-1̆ 6.3-2Ȃ 

6.3-1 ᶭ  

 

 ᵝ  ᶭ  

ᵝ  ҹ

Ҋ

   

A 

1A01 
қᶷ 

ȁ֟ ȁ

ȁ

Ữ  

119.389

3166° 

30.130

999° 
Ǐ R  

1A02 
ᶷ 

119.388

769° 

30.130

889° 
R Ǐ  

B 

1B01 
ד қᶷ ֟ Ữ

 

119.390

089° 

30.131

141° 
Ǐ R  

1B02 
ד ᶷ 

119.389

408° 

30.130

825° 
R Ǐ  

C 1C01 
∆

ᶷ 
∆  

119.389

322° 

30.131

345° 
R Ǐ  

D 

1D01 Ҙ ד қᶷ ȁ ȁ

Ữ

 

119.389

064° 

30.131

954° 
Ǐ R  

1D02 Ҙ ד ᶷ 
119.388

764° 

30.131

753° 
R Ǐ  

E 

1E01 ֟ қᶷ ȁ ȁ

Ữ

 

119.390

041° 

30.132

270° 
Ǐ R  

1E02 ֟ ᶷ 
119.389

223° 

30.132

074° 
R Ǐ  

F 1F01 
̂

қᶷ 5  ̃
Ҋ ҉  

119.390

250° 

30.132

946° 
R Ǐ  

̔ ᵝ╠ Ҍ ᴑҙ ᵬ ’Ҋ ̆ Ҭ ᵝ ꜚ ’̆

ᵝ 5 ῤץ ᵝ( Ҋ ȁ ’∞ Ȃ 

6.3-2 Ҋ ᶭ  

   
ᵝ  

ᵝ  
 

  

1 A 2A01 
ᶷ 

119.388769° 30.130889° 

ȁ֟ ȁ

ȁ Ữ

 

2 B 2B01 
ד ᶷ 

119.389408° 30.130825° 
֟ Ữ

 

3 C 2C01 
∆

ᶷ 
119.389322° 30.131345° ∆  



Ὲ Ҋ  

 фм 

4 D 2D01 Ҙ ד ᶷ 119.388764° 30.131753° 
ȁ ȁ

Ữ  

5 E 2E01 ֟ ᶷ 119.389223° 30.132074° 
ȁ ȁ

Ữ  

6 
 

2F01 
қᶷ 5

 
119.390250° 30.132946° Ҋ ҉  

6.4  

ԍ ᵝ ̆ Ҍ

Ȃ ̆ LNAPL ̆

⌠ ∆ ᵝȂ ȇ Ȉ ῏ ̆

↕҉ ⌠ Ҋ ∆ ᵝ̆ Ҋ ғ ̆

↕҉Ҍ 15m̆ Ҋ Ԛ ⌠ Ҋ ᵝץҊ

3m̆ ҉ץ ̆ Ҋ Ԛ ҹ6m̆ ҹ6m̂

̃̆ 0.5m̂ ̃Ȃ 

6.5  

6.5.1  

ȇ ҙᴑҙ Ҋ ̂ ̃Ȉ̂HJ1209-2021̃

ѿ̆ ᾝ ҩ ↕҉

1ҩ ̆ ᾝῤ 1ҩ Ȃ

ҩԋ ᾝῤ ↕҉ 1ҩ ΐ̆ᵣᵝ

ᾝ ᾝῤ №

’ Ȃ 

1ȁ ᵞԍῒ ҍ

Ȃ Ҋ 50m ῤ Ҋ Ԛ ‰ Ҋ

ᾝ Ҍ Ȃ 

2ȁ ҹ 0͘ 0.5mȂ ᾝῤ 20m ῤ

ῃ ῒז ̆ ̆ Ҍ

̆ᵖ Ҭ ᶫ Ἕ ԇץ Ȃ 

̆ Ὲ ֟ ȁ∆



Ὲ Ҋ  

 фн 

Ҋ ȂḠ ҩ ᾝ Ҋ Ҋ ᵝ ѿҩ

Ȃῒᵩ ᾝ Ȃ ҹ

10ҩ̆ ῍ 28ҩȂ 3ҩ ̆ 31

ҩ Ȃ 

6.5-1  

 ᾝ  ̂m  ̃ ̂m̃ 
̂m̃  

1A01 

ԋ  / / 

0.5 0-0.5  

1A01 6 

0-0.5  

ᵝ  ’  

№  ’  

ᵝ ’ Ҋץ  

1B01 

ԋ  / / 

0.5 0-0.5  

1B02 6 

0-0.5  

ᵝ  ’  

№  ’  

ᵝ ’ Ҋץ  

1C01 ѿ  
∆

 
3 6 

0-0.5  

ᵝ  ’  

№  ’  

ᵝ ’ Ҋץ  

1D01 

ԋ  / / 

0.5 0-0.5  

1D02 6 

0-0.5  

ᵝ  ’  

№  ’  

ᵝ ’ Ҋץ  

1E01 

ѿ  

֟

 

3 

0.5 0-0.5  

1E02 6 

0-0.5  

ᵝ  ’  

№  ’  

ᵝ ’ Ҋץ  

1F01 
 

/ / 6 

0-0.5  

ᵝ  ’  

№  ’  

ᵝ ’ Ҋץ  

6.5.2 Ҋ  

ҩ Ҋ 1ҩ Ҋ



Ὲ Ҋ  

 фо 

Ԛ̆ Ҋ Ԛ Ҋ Ȃ ↕҉

Ȃѿ ’̆ Ҋ ᵝ 0.5mץҊȂ

’ Ҋ Ԛ ҍ ̆ Ԛ Ȃ 

Ҋ ’̆ ↕҉ Ҋ Ҋ

ᵝ 0.5mץҊ Ȃ ԍᴑҙ Ҭ LNAPLs ̆ Ҋ

ҹ Ҋ ᵝ҉ Ȃ Ҋ ҹ6ҩ̆ 1

ҩ̆ ῍ 7ҩ̆ 1ҩ ̆ 8ҩ Ȃ 

6.5-2 Ҋ Ḥ  

Ҋ

  ̂m̃  ̂m̃  ̂m̃  
 

2A01 / / 6 
Ҋץ

0.5m 
/ 

2B01 / / 6 
Ҋץ

0.5m 
/ 

2C01 
∆

 
3 6 

Ҋץ

0.5m 
/ 

2D01 / / 6 
Ҋץ

0.5m 
/ 

2E01 
֟

 
3 6 

Ҋץ

0.5m 
/ 

2F01 / / 6 
Ҋץ

0.5m 
/ 

6.6 ᵝ  

ȇ ҙᴑҙ Ҋ ̂ Ȉ̃̂ HJ1209-2021̃

̆ ҹ̔ 

ã ∆  

↕҉ GB36600 1 ̆

Ҋ Ԛ GB/T14848 1 ̂ ȁ

̃Ȃ 

ᴑҙῤᴋᵥ ᾝ ҉ ῏ ̆ ῒ Ҋ

̆ ῒ ῀ᴑҙῤ Ҋ ∆ Ȃ 

῏ ѿ ̔ 



Ὲ Ҋ  

 фп 

1̃ᴑҙ ᴇ ᴆ ῒ Ҭ Ҋ ̕ 

2̃ ῏ ᴑҙ ̂ └̃ ‰Ҭ

Ҋ ֟ ̕ 

3̃ᴑҙ ֟ ȁ ֟ ȁҬ ֟ Ҭ

Ҋ ֟ ̆ ῀ ᴨᾢ └ ῒז

̕ 

4̃҉ Ҋ Ҭ ֟ ̕ 

5̃ HJ164 FҬ ҙ ֽ̂ Ҋ ̃Ȃ 

b̃  

ᾝ ̆ ҩ ᾝ

̔ 

1̃ ᾝ ᴋѿ Ҋ Ԛ ╠ Ҭ

̆ ∞ ‰̆ Ҍ

̕ 

2̃ ᾝ ῏ Ȃ 

Ҋ̔ 

1ȁ ╠ ̆ ҹ̔ ȁ ȁTH401ȁ

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ Ȃ 

2ȁ ȇ ‰̂ ̃Ȉ ̆

№ ҹȇ ‰̂ Ȉ̃

̂GB36600-2018̃ 1Ҭ 45 ҹ ̕ῒז

ȁ ᴇ ‰ȁ № ȁ

№ Ȃ 

̆ ⱴ Ȃ 

6.6-1  

 

Ḥ

 
≢ᶭ  

45  

ᴇ

‰ 

 

ᵬ

ҹ

ⱴ  

 



Ὲ Ҋ  

 фр 

 

Ḥ

 
≢ᶭ  

45  

ᴇ

‰ 

 

ᵬ

ҹ

ⱴ  

 

1  
ῤ

ᶏ  
    ҬḠ  

2  ֟      

ҬḠ ̆

ץ pHṿȁ

ҹ  

3  ֟      

ҬḠ ̆

ץ pHṿȁ

ҹ  

4 TH401 ֟      ῏ ᴇ ‰̆

Ҭ−  

5  ֟      

ҬḠ ̆

ץ pHṿҹ

 

6  ֟      

῏ ᴇ ‰̆

Ҭ−  

7  ֟      

8  ֟      

9  ֟      

10  ֟      

11  ֟      

ҬḠ ̆

ץ pHṿҹ

 

12  ֟      

ҬḠ ̆

ץ pHṿҹ

 

13  Ҭ     ҬḠ  

14  Ҭ     ҬḠ  

15  Ҭ     ҬḠ  

16  Ҭ     ҬḠ  

17 

ԋ

ԋ(2-Ә

)  

Ҭ     ҬḠ  

18 ԋ Ҭ     ҬḠ  



Ὲ Ҋ  

 фс 

 

Ḥ

 
≢ᶭ  

45  

ᴇ

‰ 

 

ᵬ

ҹ

ⱴ  

 

Ҁ  

19 
ԋ

ԋҀ  
Ҭ     ҬḠ  

20 
ԋ

ԋ  
Ҭ     ҬḠ  

3ȁ Ҋ № GB/T148481 ̂

ȁ ̃35ȁ 1 HJ164Ҭ FҒ

└ Ҭ 33̆῍69 Ȃ 

҉ ̆ ȁ Ҋ Ҋ̔



Ὲ Ҋ  

 фт 

6.6-2 ȁ Ҋ ѿ  

 

ᾝ 
 №    ҩ   

A ῒ

 

1A01 ŵ ̔pHṿȁ ̕ 

Ŷ ̂10 ̃̔ ȁ ȁ (Έᴇ)ȁ ȁ ȁ ȁ ȁ ȁ

ȁ ̕ 

ŷVOCŝ 27 ̃̔ ȁ ᴏȁ ȁ1,1-ԋ Ә ȁ1,2-

ԋ Ә ȁ1,1-ԋ Ә ȁ -1,2-ԋ Ә ȁ -1,2-ԋ Ә ȁԋ

ȁ1,2-ԋ Ҙ ȁ1,1,1,2- Ә ȁ1,1,2,2- Ә ȁ

Ә ȁ1,1,1-҈ Ә ȁ1,1,2-҈ Ә ȁ҈ Ә ȁ1,2,3-҈

Ҙ ȁ Ә ȁ ȁ ȁ1,2-ԋ ȁ1,4-ԋ ȁӘ ȁ Ә

ȁ ȁ ԋ + ԋ ȁ ԋ ̕ 

ŸSVOCŝ 11 ̃ ȁ ȁ2- ȁ [a] ȁ [a] ȁ

[b] ȁ [k] ȁ ȁԋ [a,h] ȁ [1,2,3-cd] ȁ

ȁ ԋ ԋ̂2-Ә ̃ ȁ ԋ Ҁ ȁ

ԋ ԋ ȁ ԋ ԋҀ ̕ 

Ź ̔ ȁ ȁ ̂C10-C40̃ ȁ ȁ

ԋ ԋ(2-Ә ) ȁ ԋ Ҁ ȁ ԋ

ԋҀ ȁ ԋ ԋ  

1 /1  0-0.5m 1 

 

1A02 3 /1  0-6m 4 

B 

ד  

1B01 1 /1  0-0.5m 1 

1B02 3 /1  0-6m 4 

C 
∆

 
1C01 3 /1  0-6m 4 

D 
Ҙ ד

 

1D01 1 /1  0-0.5m 1 

1D02 3 /1  0-6m 4 

E 
֟

 

1E01 1 /1  0-0.5m 1 

1E02 3 /1  0-6m 4 

F  1F01 3 /1  0-6m 4 

A ῒ

 

2A01 
ŵ ̔ ȁ ҍ ȁ ȁ ȁpHȁ ȁ

ᵣȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

ȁ ╕ȁ ȁ ȁ ȁ ȁ֒ ȁ

1 /1  6m 1 
Ҋ  

B 2B01 1 /1  6m 1 



Ὲ Ҋ  

 фу 

 

ᾝ 
 №    ҩ   

ד  

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ̂Έᴇ̃ȁ

ȁ ȁ҈ ȁ ȁ  

Ŷ ̔ ̂C10-C40̃  

ŷHJ164Ҭ FҒ └ Ҭ ̔ ȁ ȁ ȁ ȁ

ȁ ȁ ȁ1,1-ԋ Ә ȁ1,2-ԋ Ә ȁԋ ȁԋ Ә ȁ

1,1,1-҈ Ә ȁ1,1,2-҈ Ә ȁ1,2-ԋ Ҙ ȁ҈ Ә ȁ

Ә ȁ҈ ȁ Ә ȁӘ ȁԋ ȁ Ә ȁ ȁ ԋ

ȁ ԋ ȁ҈ ̂ ̃ȁ2,4-ԋ ȁ2,6-ԋ

ȁ2,4,6-҈ ȁ ȁ ȁ [b]ȁ [a]ȁ ȁ

̂ ̃ȁ  

C 
∆

 
2C01 1 /1  6m 1 

D 
Ҙ ד

 
2D01 1 /1  6m 1 

E 
֟

 
2E01 1 /1  6m 1 

F  2F01 1 /1  6m 1 

̔ ҹ  



Ὲ Ҋ  

 фф 

6.7 №  

Ҋ └ № ̆

ȇ ‰Ȉ

̂GB36600-2018̃ ȇῃ ’ Ҋ №

Ȉ₮ΐ ⱴ Ȃ ȁ Ҋ №

₮ №≢ Ȃ 

6.7-1 №  

 
 №  ‰  

₮

(mg/kg) 

1  
 12 ᾝ  

- ᵣ  
HJ803-2016 0.6 

2  
 12 ᾝ  

- ᵣ  
HJ803-2016 0.07 

3 (Έᴇ) 
Έᴇ

- №ᾣᾣ  
HJ1082-2019 0.5 

4  
 12 ᾝ  

- ᵣ  
HJ803-2016 0.5 

5  
 12 ᾝ  

- ᵣ  
HJ803-2016 2 

6  
 ȁ ȁ ȁ ȁ

 / ᾣ  
HJ 680-2013 0.002 

7  
 12 ᾝ  

- ᵣ  
HJ803-2016 2 

8  
/ -  

HJ605-2011 0.0011 

9 ᴏ 
/ -  

HJ605-2011 0.0003 

10  
/ -  

HJ605-2011 0.0012 

11 
1,1-ԋ Ә

 / -  
HJ605-2011 0.0013 

12 
1,2-ԋ Ә

 / -  
HJ605-2011 0.001 

13 
1,1-ԋ Ә

 / -  
HJ605-2011 0.0013 

14 
-1,2- Ә

 / -  
HJ605-2011 0.0014 






























































































































































































































































































































































































































