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1   

‰ ԅ Ȃ 

‰ ԍ ȁ Ҋ ȁ ҙ Ȃ 

2  ᴌ 

‰ῤ ԅҊ↓ ᴆҬ Ȃ₄ Ҍ ᴆ ῒ̆ ԍ

‰Ȃ 

GB/T 6920    pHṿ    

GB/T 13267    ̂ ̃  

HJ 91.1   

HJ 506       

HJ/T 91   

HJ/T 164  Ҋ  

3  ӎ 

Ҋ↓ ӈ ԍ ‰Ȃ 

3.1   

 fish egg   

ԍ ╠ ҩ ̆ ῏ AȂ 

3.2  

Ṗ  dilution level  

ᵣ № ṕ ѿ̆ D Ȃɒ ̆ ↕̆

Ṑ D=1̕ 250 ml 1000 ml̂ ᵣ № ҹ 25%̃ ̆↕ Ṑ D=4Ȃ 

3.3  

ᵤ Ṗ  lowest ineffective dilution   

ҬҌ֟ ᵞ Ṑ ̆ ‰ Ҍ ԍ 90% ᵞ

Ṑ ̆ LID Ȃ 

3.4  

 EC50 

48 h ᶏ50% ֟ ᵣ № ̆ EC50

Ȃ ‰Ҭ EC50 LC50Ȃ 
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3.5 

 reference substance  

Ҭ̆ ԍ ̆ ‰Ҭ 3,4-ԋ Ȃ 

4   

ᶏ Ῑ ̆ ȁ └ ᴆҊ̆ 4-

͘128- ԍҌ Ṑ Ҭ̆ 26Ņ¤1Ņ ᴆҊ Ῑ 48 

h̆ ҍ ֙ LID EC50ṿ̆ Ȃ 

5   

∞ ̆ ̂7.11̃ ׆ Ῑ ̂7.8̃

Ҭ ₮ѿ Ῥ ̆ ᾧ ̕ ̆ ̆↕

̂7.11̃ ̆ ᵣ Ȃ 

6  ╛  

6. 1   

6.1.1   

ᶏ ẫ ȁ ȁ ȁ֟ ᵬҹ ԍ֟ Ȃ

ᵣ 3.5 cm ̆ 6 ͘24 ӊ Ȃẫ ֦̆ Ȃẫ ᵣ

ḱ ̆ ̆ ᵣ ᾣ Ȃ ֟ ╠ 6ҩ Ҍԇᶏ ᴋᵥ Ȃ

Ῑ ΐᵣ ᴆ BȂ 

6.1.2   

Ḡ ů70%̆ ԍ 4- ͘128- ̂ ÃȂ 

6.2  ╛ 

№̆ ᶏ ‰ № ╕Ȃ ᶏ └

̆ pHṿ 6.5͘ 8.5̆ ̖10 ɛS/cmȂ 

6.2. 1  ̂NaOH̃ Ȃ 

6.2. 2  ̂CaCl2·2H 2ÕȂ 

6.2. 3  ̂MgSO4·7H 2ÕȂ 

6.2. 4  ( NaHCO3)Ȃ 

6. 2. 5  ̂KCl̃Ȃ 

6.2. 6  3,4-ԋ ̂C6H5Cl2Ñ̆ᴨ Ȃ 

6.2.7   ̔ɟ̂ HCl̃=1.19 g/mlȂ 
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6.2.8   ̔ĉHCl̃=0.1 mol/LȂ 

8.3 ml ̂6.2.7̃̆ 1 000 mlȂ 

6.2.9   ̔ĉNaOH̃ =0.1 mol/LȂ 

4 g ̂6.2.1̃̆ ԍ Ҭ̆ 1 000 mlȂ 

6.2. 10  3,4-ԋ Ữ ̔ɟ̂ C6H5Cl2Ñ=100 mg/LȂ 

0.05 g 3,4-ԋ ̂6.2.6̃̆ ԍ ‰ ̂6.2.16̃Ҭ̆ ‰

̂6.2.16̃ 500 ml̆ 24 h̆ pHṿ 7.0Ȃ ᾣ‛ Ḡ ̆Ữ Ữ 6ҩ

Ȃ 

6.2. 11  3,4-ԋ ᵬ ̔ɟ̂ C6H5Cl2Ñ=3.7 mg/LȂ 

3.7 ml 3,4-ԋ Ữ ̂6.2.10̃ ̆ ṿ

‰ ̂6.2.16̃ 100 ml̆ ᶏ ╠ 8.2.1 26Ņ¤1ŅȂ ᵬҹ

̆ҳ ╠ Ȃ 

6.2. 12  Ữ ̔ɟ̂ CaCl2·2H 2Õ=11.76 g/LȂ 

11.76 g ̂6.2.2̃̆ ԍ Ҭ̆ 1 000 mlȂ Ữ 6ҩ Ȃ 

6.2. 13  Ữ ̔ɟ̂ MgSO4·7H 2Õ=4.93 g/LȂ 

4.93 g ̂6.2.3̃̆ ԍ Ҭ̆ 1 000 mlȂ Ữ 6ҩ Ȃ 

6.2. 14  Ữ ̔ɟ̂ NaHCO3̃=2.52 g/LȂ 

2.52 g ̂6.2.4̃̆ ԍ Ҭ̆ 1 000 mlȂ Ữ 6ҩ Ȃ 

6.2. 15  Ữ ̔ɟ̂ KCl̃=0.22 g/LȂ 

0.22 g ̂6.2.5̃̆ ԍ Ҭ̆ 1 000 mlȂ Ữ 6ҩ Ȃ 

6.2. 16  ‰ ɼ 

Ữ ̂6.2.12̃ ȁ Ữ ̂6.2.13̃ ȁ Ữ ̂6.2.14̃

Ữ ̂6.2.15̃ Ữ 25 ml ̆ 1 000 mlȂ 

7  ᴀ  

7.1   ‛ ̔2Ņ͘8Ņ̕ 

7.2  pH ̔ 0͘14̆ № ҹ 0.1 pH ᵝ̕ 

7. ̔ת  3 0 mg/L͘ 20 mg/L̆ № ҹ 0.1 mg/L̕  

7. 4  ṕ ᵣ ̔ Ṑ ҹ 30×̕ 

7. 5  — ̔‛ 2Ņ͘8Ņ̕‛‟ Ů-18Ņ̕ 

7. 6  Ῑ ̔ 26Ņ¤1Ņ̕ 

7. 7  Ῑ ̔  ȁỮ ȁᶫ ȁ └ ̕ 

7.8   Ῑ ̔ 2.5 ml͘5 ml ῒ ⱳ Ῑ ̆

̕ 

7. 9  ֟ ̔ ̆ ̔20 cm¦10 cm¦11 cm̂ C̃̆  ̕

7. 10  ̔0Ņ͘50Ņ̕ 

7. 11  ̔5 ml̆ ԍ 3 mm̕  

7. 12  ѿ Ȃ 
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8   

8.1  Ḧ  

ᶏ 1 000 ml ҉ץ ̂ Ҙ ȁ Ә

ȁ Ә ̃ HJ 91.1ȁHJ/T 91 HJ/T 164 ̆

ῤ ṕ῀̆ ҍ Ҍ Ȃ 

̆ ԍ 2Ņ͘8Ņ ᾣ Ḡ ̆ ̆Ḡ Ҍ

48 hȂ Ḡ ̆↕҉ ‛‟̂Ů-18Ņ̃Ḡ ̆

Ḡ ╠ ᾟ№ 1000 ml 500 ml͘ 700 ml № Ḡ̆ Ҍ

2ҩ Ȃ 

8.2   

8.2.1   

‛‟Ḡ Ҍ 25Ņ ‟̆ 2Ņ͘8Ņ‛ ‟Ȃ

╠̆ ԍ Ῑ ̂7.6̃ Ҭ 2̆6Ņ¤1Ņ ᾣ

ԍ Ȃ 

8.2.2  pHẅ 

GB/T 6920 pHṿȂ pHṿ̖6.5 pHṿ̘8.5 ̆ᶏ

̂6.2.8̃ ̂6.2.9̃ pHṿ 6.5͘ 8.5̆ ⁞ ̆

⁞ץ Ȃ pHṿ̆ Ȃ 

pHṿ Ҭ pHṿᴪ

̆↕Ҍ pHṿȂ 

̆Ӟ pHṿ ╠ Ȃ 

8.2. 3   

HJ 506 ̆ Ḡ ԍ ̂9.3̃ Ҭ ҩ

Ҭ∆ Ҍᵞԍ 4 mg/L̂ 50% Ȃ̃ ᾟ ̆ Ҍ

ṿȂ 

8.3   

8.3.1   

ץ ᵀ ץ̆ ҹ 10 3ҩ ̆ ѿ

ץ 5 9.3͘ 9.6 № ץ̆ ֙ 100%͘ 0%ҍ

Ȃ 

8.3.2  LID  

ҹḠ Ṑ ů90%ȁ ᵞ Ṑ ̖
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90%̆ ѿ 4ҩ͘5ҩ̂ ҍ ῏ 2ҩ͘

3ҩ̃ Ṑ ̆ 1Ȃ 

1   

Ṑ

D 
ᵣ №

̂%̃ 

 

̂ml̃ 

‰ 

 
ᵣ  

ᵣ  

1 100.0 1Ṑ ̂  ̃ 0 200 200 

2 50.0 2Ṑ  100 100 200 

3 33.0 3Ṑ  140 70 210 

4 25.0 4Ṑ  100 2Ṑ 100 200 

6 16.7 6Ṑ  100 3Ṑ 100 200 

8 12.5 8Ṑ  100 4Ṑ 100 200 

12 8.3 12Ṑ  100 6Ṑ 100 200 

16 6.2 16Ṑ  100 8Ṑ 100 200 

24 4.2 24Ṑ  100 12Ṑ 100 200 

32 3.1 32Ṑ  100 16Ṑ 100 200 

é é é é é é 

8.3.3  EC50  

ҹḠ ֙ ҹ 100% ҍӊ ̆ ֙ ҹ

0% ҍӊ ̆ѿ ѿ ̂ѿ Ů2̃ 5ҩ Ȃ 

҉ץ ԍ ‰ ̆ ╠ 8.2.1 26Ņ¤1Ņ

⌠ ṿȂ 

9   

9.1   

╠ѿ ồ ̂6.1.1̃ ̆  ֟ ̂7.9̃ ῤ ῀

̆ ῀ ̆ⱴ῀ 2/3 ‰ ̂6.2.16̃̆ ᵣ ȁ

ȁẫ ̆ ңҩ Ҭ№≢ⱴ῀ 1 2 ̆ ҉ ̆ԍ

Ῑ ̂7.6̃ Ҭ ᾣ Ȃ 

҉ץ 3 Ȃ 

9.2  ֥ √  

ᾣ ̆ ֟ ̂7.9̃ ̆ ῤ ̆ ῤ Ῥ ῤ ̆

ῤ ⱴ῀ ‰ ̂6.2.16̃ ץ̆ ῤ 2ҩ ᵣ ҹ ̆ ᾧᴴ

Ȃ ̆ ֜ ֟ 3̆0 min ֟ ’̆№≢ ֟

ῤ ̆ ‰ ̂6.2.16̃ ‖ Ҭ̆ Ῑ ̂7.6̃
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Ҭ 45 min ̆ ץ ̆ᶷ ⱴץ ᾣ ̆ ҩ Ҭ 20

D.1 ≢ ̆ ᾧᴴ Ȃ ֟ ̆

ů70% 3 Ȃ 

9.3   

└ Ҍ E ⱴ Ῑ ̂7.8̃ ̆

2 mlȂ 

҉ 60 ml͘ 70 mlԍҌ Ῑ Ҭ̆ ̂7.11̃ Ҭ

ȁ ȁ 20 ⱴ῀҉ Ῑ Ҭ̆ Ῑ ṕ ᵣ

̂7.4̃ Ҋ ѿ ̆ 4- ͘128- ̂ Ã ̆

№ ̂ Ҍ ȁ ̃ ᴴ Ȃ ⱴ῀

Ῑ ̂7.8̃ Ҭ ⱴ῀ 1 ̆ ҉ Ȃ 

҉ץ ᵬ ̂9.2̃ 45 min 60 minῤ Ȃ 

҉ Ῑ ̂7.8̃ ԍ Ῑ ̂7.6̃ Ҭ̆ B ᾣ

ᴆ 48 h Ȃ 

9. 4  ≡  

ץ ₀ ȁr ȁ № ҹ ∞̆ Ҋ̂ D.2̃  ̔

ã ₀  

₀ Ҋῤ ῃҌ ̆ Ȃ Ҋ₀ Ҍ

Ȃ 

b̃ᵣ  

ᶷ Ҭ ̆ ᵣ ҹᵣ Ȃ 

c̃ №  

̆ ᴪᵈ ̆ҍ № Ȃ ̆↕ № Ȃ

48 h ̆ № ҍ 24 h ̆ Ӟ∞ ҹ № Ȃ 

d̃  

ᵝԍ ҍ ̆ ꜚ̆ ̆↕

Ȃ 

҉ Ῑ ̂7.8̃ ԍṕ ᵣ ̂7.4̃ Ҋ

2 Ȃ 

24 h 48 h ̆₮ ᴋѿ ’↕∞ ֙̆ ѿ

֙ Ȃ 



 

7 
 

2   

 ₀  ᵣ  №   

     

 

 

24 h + + + - 

48 h + + + + 

̔ñ+ò ȁ∞ ̆ñ-ò Ȃ 

9.5   

̆ E 9 Ȃ 

ã  

ץ ‰ ̂6.2.16̃ҹ Ȃ 

b̃  

ץ ‰ ̂6.2.16̃ҹ Ȃ 

c̃  

ץ 3,4-ԋ ᵬ ̂6.2.11̃ҹ Ȃ 

҉ץ 9 ᶏ ‰ ̂6.2.16̃ ԍ ̂9.1̃ ȁ֟ ∆ ̂9.2 ȁ̃

̂9.5̃̆ 8.2.1 26Ņ±1Ņ̆

⌠ ṿ 80%Ȃ └ 26Ņ ̆ Ῑ

̂7.6̃ └ 26Ņ¤1ŅȂ 

10  ғ  

90% ҉ץ ᵞ Ṑ ̆ ҹ ᵞ Ṑ LIDȂLID

ҹ ̆ LID=2Ȃ 

EC50 G Ӟ̆ ᵝ ȁ ῤ ῒז Ȃ

Ḡ 1ᵝȂ 

11  ɻ ғ  

11.1   

Έ ̂6.2.16 ‰ ̃ ԅ 6 ̔ ԍ׃

90%͘ 100%Ȃ 

Έ ̂6.2.11 3,4-ԋ ᵬ ̃ ԅ 6

̔ ֙ ԍ׃ 40%͘ 60%Ȃ 

11.2   

Έ №≢ ̂6.2.16 ‰ ̃ȁɟ=1.3 mg/Lȁɟ=3.7 mg/Lȁ

ɟ=6.3 mg/L ᵞȁҬȁ ҈ҩ ̂ 3,4-ԋ └̃ ԅ
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̆ ҩ 6 ╠̔҈ ῤ ‰Ẓ №≢

ҹ 0.0%͘5.8%ȁ4.5%͘ 8.5%ȁ9.7%͘18.1%̆ ‰Ẓ №≢ҹ 1.8%ȁ3.5%ȁ

13.6%̆ ҹ 12.9%ȁ15.5%ȁ17.1%̆Ῥ ҹ 12.7%ȁ16.8%ȁ23.4%̕

֙ ῤ ‰Ẓ ҹ 0.0%͘5.3%̆ ‰Ẓ ҹ 1.5%̆ ҹ

10.6%̆Ῥ ҹ 10.6%Ȃ 

Έ №≢ ̂ ̆LID=2̃ȁ ҙ ̂

̆LID=4̃ ԅ ̆ ҩ 6 ̔

ҙ ԍ ᵞ Ṑ LID ̆ ῤ

‰Ẓ №≢ҹ 5.3%͘5.5%ȁ5.3%͘ 5.8%̆ ‰Ẓ №≢ҹ 1.9%ȁ1.4%̆

ҹ 14.5%ȁ14.8%̆Ῥ ҹ 14.2%ȁ14.0%Ȃ 

Έ 3,4-ԋ ̂EC50=3.1 mg/L̃ ԅ

EC50 ̆ ҩ 6 ̔ ῤ ‰Ẓ ҹ 2.9%͘12.7%̆

‰Ẓ ҹ 7.3%̆Ῥ ҹ 0.9 mg/L̆ ҹ 1.2 mg/LȂ 

12  Ḧ ┼  

12.1   

Ῑ 48 h ̆ Ҍ ֙̆ ↕ Ῑ

Ȃ 

12.2   

Ҋ↓ ̆ ҹ Ȃ ↕̆

Ȃ 

ã  

Ῑ 48 h ̆ ů90%̕  

b̃  

Ῑ 48 h ̆ ֙ ̘10%Ȃ 

13   

ᵖҌ ԍץҊ₃ҩḤ ̔ 

ã ȁ ȁ ȁḠ Ḡ ̕ 

b̃ ╠ pHṿȁ ╠ ̕ 

c̃ ᴆ̆ ‰ ̆ ȁ ’̕ 

d̃ ȁ └ ̕ 

ẽ Ȃ 

14   

῀— ̂— ᵣ Ҍ ԍ 50%̃ Ҭ 30 min҉ץ

ѿ Ȃΐ ȁ 3,4-ԋ Ȃ  
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A 

Ѓ Є 

ῗ  

    1-   4-   8-  

   
 128-      

    30%   75%    

   ᵩ  6ᵩ  ᵩ  18ᵩ   

    



 

10 

 

B 

Ѓ Є 

ῠ  

῀ Ῑ 1 ͘2 Ȃ └Ῑ ȁ ȁ ȁᾣ ȁ

ȁ ᴆץ Ḡ ȁ֟ Ҋҹץ̆ Ῑ ᴆ̂

GB/T 13267̃ Ȃ 

B.1   

ᶏ ‰ ̂6.2.16̃ ԍ Ῑ Ȃ ȁ ȁ

 ̂ᶛ ȁ ̃̆ NaCl 300 µS/cm͘ 500 µS/cm

ᵬҹῙ Ӟ ԍ Ῑ Ȃ 

B.2   

ҬҌ ᵩ ̆ Ḡ 80%̆ pHṿ׃ԍ 6.5͘ 8.5Ȃ 

B.3   

26Ņ¤1ŅȂ 

B.4  ᾩ  

16 h /8 hȁ14 h/10 h 12 h /12 h ᾣ/ ̆ Ȃᾣ 540 

lux Ȃ 

B.5   

Ḡ 1 g/L͘1.5 g/L ꜚ Ȃ 

B.6   

ץ ү ҹ ̆ Ȃ 

B.7  ֥  

҈ҩ ⌠ ̆ 6 ͘24 ̆֟ №

Ῑ 1.5 ͘2 ֟ ȂҹḠ ̆ Ȃ 
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C 

Ѓ Є 

֥  

 

C.1  ֥  

 

  

1 cm 

7.5 cm 

2.5 cm 

 

 

 

֟  

2.5 cm 

1 cm 

7.5 cm         

 

 

20 cm 

10 cm 

֟ Ḳ  
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D 

Ѓ Є 

⌡ 

D.1  ⌡  

D.1.1   ⌡ 

Ҋľ ȁҌ ȁ Ŀ ҹ Ȃ 

  

   

D.1  ⌡ 

   

ȁҌ   Ҍ  

D.2  ⌡ 

D.1.2   ⌡ 

֟ ∆ ̂9.2̃ Ҭ̆ 45 min Ҋ№

’ ≢ Ҋ Ȃ№ ’ AȂ 

 



 

13 
 

   

  №  

  

Ҍ   

D.3  ⅎ ⌡ 

D.2  ⌡  

D.2.1  ₆  

  

 ₀  

D.4  ₆ ⌡ 

D.2.2   ᵩ  

  

ᵣ  ᵣ  

D.5  ᵩ ⌡ 
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D.2.3  ⅎ  

  

№  №  

D.6  ⅎ ⌡ 

D.2.4   

 

̔ Ҭ ҹ ᵝ ̆ ⌠ ꜚ̆↕ Ȃ 

D.7  ⌡ 
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E 

Ѓ Є 

24 ῠ  

 
 

 

 

 

 

 

 

E.1  24 ῠ  

  

 

 

 

̂3.7 mg/L 3,4-ԋ ̃ 








