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ѿȁ №  

   №  

1   ῃ ᵬ  

2  ◐   

ת   3  

4 ᴚ ת    

5 ҸҸ   

ת   6  

7    

8 ᾥ  ◐   

9 ԍ  ◐   

10  ◐  ҍ  

11 ѿ ◐   

12 ᴯ    

13 ᴰ ת    

ת   14  

15 ᴯ ◐  ⱬ  

16   ҍ  

17    

ת   18  

ת   19 ҍ  

    

    

    

    

    

    

    



ԋȁ ȁ ῤ  

׆) 2.1 Ғҙ ȁҒҙ Ῑ ȁ

̃ 

ԍ 1986 Ғҙ̆ ῃ ̕1992

Ғҙ 2̕000 ᵝ ԇ ȁ ᵝ ԇ  ̕ 2006

ҍ ѿ ᵝ ԇ ̕2007 Ғҙ

Ғҙ̆ ҍ ѿ ꜚ Ȃ2009 Ғҙ

Ғҙ ̆ Ҭ ҹ Ҭ

̕2011 ҍ ѿ ҹ ᴨל ̕2012

ľ ԋԓĿ Ҭ Ȃ2014 ҒҙȂ 

2015 ḱ ̆ ԍ Ғҙ

̂2014 ̃ ȁ Ғҙ ̆

̆Ḡ Ғҙ Ȃ 

қ ҙ ȁ ȁ

ȁ ȁ Ғҙᴨ ֲ ȁ ᴨ

҉̆ԍ 2000 ᵝ ԇ ̆2006 ҍ ѿ

ԇ ҍ ѿ Ȃ ԍ 2014 ̆ ‰̆

Ғҙ Ȃ 

Ғҙ Ῑΐ ̆ΐ ‗

ⱬ ⇔ ⱬ̆ ᴋ ȁ ȁ ᵣ └ ȁ

̕ Ԋ׆ ȁ ᴇȁ ⅞ȁ ץ ȁ

ᵬȂ ȁᴑҙȁ ᵝȁ

ᵝ׆Ԋ ῏ ᵬ ֲ ̕ ̆Ӟ ץ ҹ

ֲ Ȃ 

ҹ Ғҙ Ῑ Ғҙֲ ̆ ⅞̆

Ғҙ Ȃ ѿ ᶷ ԋ № ̆ῒҬѿ

ᶷ ҩ ңҩ 110 Ȃ ╠ Ғҙ

ȁ ȁ ȁ ⱬ ̆



ֽ ȁ ȁ ȁpHȁCODȁTOC ᴰ № ̆

№ ̆ Ҍ ̆CODȁTOC ᴰ №

Ҍ № Ӟ̆ Ҍ ѿҩ Ғҙ ҙ Ȃ

ҹԅ ѿ № ̆֗ ᴆ̆ץḠ

Ȃ 

2015 2016 Ҭ Ҭ Ⱳ ᴆҒ

ꜛ 588҆ᾝ̆ ԍ ᾟ ת ̆῍

ת 498 ̆ Ғҙ ҒҙҺ

̂ № ̃ ת Ȃ ԍ ╠ ᴪ

̆ Ῑ ⇔ ֲ Ȃ ֲ Ῑ ᵝҍ ̆

⇔ ץ̆ ⇔ Ῑҍ Ȃᵖ

ת ̆ף ľҒҙ - ⇔ Ŀ Ȃ 

ԍ҉ץң ̆ ₮ľ Ғҙ Ŀ̆ ⱬ ‗

Ғҙ ֲ Ῑ ҳ Ғҙת Ҍ

̆ ⇔ ֲ Ῑ Ȃ 

2.2 (ΐᵣ ḱ ת ̆ Ғҙ̆

̆ ̂ ҍ ̃̆ ֲ ̆ ֲ ̆

’)  

̔ ת ̆ ѿ Ғҙ

ᴆ̕ ף ת ̆ ⱴ ᶏ ת ᴪ̆ү Ȃ 

Ḡ Ғҙ ȁ Ғҙ 400ᵩ

≠ ̆ Ғҙ ȁҒҙҺ ȁҒҙ ↓ ȁҒҙ ӟȁ

ҙ ̆ 21ҩ Ȃ ת ̆ Ḡ ԅ

Ғҙ ⱬ ȁ ȁ ȁ ȁ

Ȃ ӯ ת ̆ ᵈԅ҉ ῤ ȁ

ԅ ӟ ̆ Ӟ ԅ ̆ ҹ ᶫԅ ᴪ Ȃ 

ҍ̆ ḱ Ḡ ѿ ̆ ⇔ ̆

ῤ ᴆ ⌠ ῤ Ғҙѿ Ȃ ꜛԍῃ

Ғҙȁ ȁ Ғҙ ̆ ⇔ ⱬ̆ᶏ



ҹ Ḡ ֲ Ῑ Ȃ 

2. 3 ῤ ̂ ΐᵣ ῤ ̃ 

ת ̂ ̃̆ 13 ̆

ῒҬ Ғҙ ῃ ̕

֞ ԍ ̕ ȁ ת № ȁ ӟȁ

ҹ ᴆ̆ ̕ῒᵩ №

ᴆȂ ױ ̆ᴨᾢḠ Ғҙ ᴆȁ ̆ №

ȁ№ ȁ ̆Ḡ ᵬ ≠ Ȃΐᵣῤ

Ҋ̔ 

ѿ ̔2017 4  - 2016 7  

ȁ ȁ ⱬ ȁ ȁ

ᴆ ̆ ⅞ 2017

̆ ף ת ⅞ 2018 7 ╠ ̆ ⌠

Ȃ ת№ T5x ⱬ ȁ ׃ ȁᴿ

ӏ DGGEȁ ȁת ᵣ ȁ ᾣ№ᾣᾣ ȁ ᾣ ȁԋת

ȁ₀ת Ἕ ȁ ᵬ ȁ ȁ ȁ ȁ ȁת

№ᾣᾣ ȁpH ȁ ȁתȁCODȁBODת ת Ȃ 

ԋ ̔2017 9  - 2017 10  

ת № ȁ ȁ ȁ ȁ

ӟȁ ȁ ҍḤ

ᴆ ̆ ⅞ 2017 ̆ ף ת

⅞ 2017 12 ╠ ̆ ⌠ Ȃ ת№

ῃ ꜚ ȁת ȁת ȁῃת ꜚ № ȁת ᾣ

ȁᾣ ᵬ ȁֲ Ṝ ȁ ᾣ ȁת Ⱶ ȁ

ȁת ׃ ת Ȃ 

 



 

҈ȁ ΐᵣ ῤ  

̔1. ̔ ȁ ̂ ȁ̃⇔ ̕ 

2. ҍ ῏ Ώ̔ ȁ Ȃ 

 

 

 

 

 

ҍ

῏  

Ⱶ 

Ғҙ 

Ⱶ 

  ֲ   

1 
Ҭ

№  
   

ת №  

 
12 40 4̆5 

1 
Ҭ

№  
ת    №  12 40 4̆5 

ת     2 №  12 40 4 

3 
̂҈

ȁ ̃ 
  

 

 

ȁ

 
14 80 3 

4 
№ ȁ

 
  

ȁ

ȁ

 

ת №  10 100 4 

5 
Ҭ

ȁ Ә  
  

ȁ

ȁ  
ת №  10 100 4 

6 
ᵣҬ

ῒ №  
  

ȁ

 
└  8 100 6 

7 
 

  Ғҙ  18 30 5 



8 
/ ῤ

№ ҍ  
  

ȁ

ȁ   
10 100 3 

9 DNA      4 40 4 

10    
 

 
ⱬ  18 60 3 

11 ⱬ ⱬ    
 

 
ⱬ  18 60 3 

12    
 

 
ⱬ  18 60 3 

13 ᵣ ⱬ    
ȁ

 
 3 80 3 

14 
№ ᾣᾣ Ҭ

 
  

ȁ

ȁ  
 54 110 3 

15 
№ ȁ Ῑ

 
  

ȁ

ȁ   
36 110 3 

15 
№ ȁ Ῑ

 
  

ȁ

ȁ   
36 110 3 

15 
№ ȁ Ῑ

 
  

ȁ

ȁ   
36 110 3 

15 
№ ȁ Ῑ

 
  

ȁ

ȁ   
36 110 3 

15 
№ ȁ Ῑ

 
  

ȁ

ȁ   
36 110 3 

15 
№ ȁ Ῑ

 
  

ȁ

ȁ   
36 110 3 



16 Ҭ    
ȁ

 
 6 60 3 

17 
——

₀ 
    36 30 7 

17 
——

 
   

 

 
36 30 7 

17 
——

 
   

 

 
36 30 7 

17 
——

 
   

 

 
36 30 7 

18      36 30 7 

18      36 30 7 

18      36 30 7 

18      36 30 7 

18      36 30 7 

18      36 30 7 

18      36 30 7 

19 
   

ȁ

ȁ  

ȁ

 
8 110 4ȁ3 



3.1 ѿ Ҭ №  

3.1.1  

Ҭ  

3.1.2 ῤ ҍ ῏ ̂ ‗ Ҭ Ҍ ̃ 

῾ ̂0-20cm̃̆ ῤ ̆ 60 Ȃ 

Ȃ 

Ҭ № 1̔ȁ № ĺⱴ῀ԋ ≠ ╕ ת ̆

̆ ת ̆ 2ml̆ 0.22um ̆ HPLC

Ȃ2ȁ ╕ ĺ3҉ѿ ̆37 ̆ⱴ῀ԋ ҍҘ

̆ ̆ ̆ ת ̆ 2ml̆ 0.22um

̆ HPLC Ȃ 

ҍ ῏  

ῤ Ȃ Ҭⱴ῀ԅ ╠ №ῤ ̆

Ҭ ╠ ̆ԅ ╠ ᾢ Ȃ 

3.1.3Һ  

Scientẑת - 750F̃ ̔  ̔19.5-20.5 KHz̕ № ̔5-700ml 

  ̔0.1-99.9% 

ῃ ꜚ ̂ת ╕ SPE-10̔̃ת 15 ҩ ╕ ̆ Ҍ

ԍ 18ҩ̆ ᵣ №≢ҹ 20mlȁ40mlȁ60mlȂ 

ת RE311̔ 2̔0͘ 250r/min(rpm)̕ ̔ +5͘180Ņ̕ ꜚ ̔

130mm̕  

3.1.4 Һ ת  

 

3.2 ԋ  

3.2.1  

ԅ ת Ȃ 

Ҭ ╠ ╠ ת ᶏ Ȃ 

3.2.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ )  

׃ ̂ Ҭ̃ Ȃ≠

Ҭ ̆ ≠ ת 10ml̆ ῀ № Ȃ 



Ҭ ԅ ῃ ̆ Ҍ ῃ Ȃ ῀ №ῤ ץ

ᶏ ⱴῃ Ȃ 

3.2.3 Һ  

Scientẑת - 750F̃ ̔  ̔19.5-20.5 KHz̕ № ̔5-700ml 

  ̔0.1-99.9% 

̂MGS- 2200̃ ̔ └̕24 ̆ Ȃ 

3.2.4 Һ ת  

3.3 ҈ ̂҈ ȁ ̃ 

3.3.1  

ԅ Ҭ 3 ӈ 

ȁ ȁ֒ ῖ ת  

3.3.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ )  

̂1̃ —— ╕ᾣ  

̂2̃֒ —— (1N- - -̃Әԋ ᾣ  

̂3̃ —— ԋ ᾣ  

№ᾣᾣ ῒ̆Ҭ ╕ ⱴ῀

ԍֲ ꜚⱴ῀̆ ԍ ̆ ⱬȂ 

ῃ ꜚ № ת ῃ ꜚ ȁ ȁ ȁ ȁ

№ ̆ ̔ ̆ ₣ ̆ ̆֒ ̆ ̆

̆ ̆ ̆ ̆ ̆ ̆Έᴇ ̆ ̆ ̆ ̆ ̆ ̆

ҩ Ȃ № EPA ‰ ‰Ȃ 

3.3.3 Һ  

̔ ԋף №ᾣᾣ ̆ ̆ ᾧ֜  

̔ ᾣ  

ᾣ ̔Ó10 mm 

̔0.001-2.500 Abs 

̔ 0.0001 Abs 

̔420-880nm 

ῃ ꜚ ̔16ҩ ╕ᵝ̆126ҩ ᵝ 



̔ Ҍ ԍ 60ҩ ᵝ 

3.4 ̔ № ȁ  

3.4.1  

̂1̃ ᵣ ȁ ̕ 

̂2̃ԅ ת ⱳ ̆ ᵣ ȁ №

Ȃ 

3.4.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ )



< 0.1 %̆ ‰ < 0.1 %̆ ⱬ ꜚ̖ 1 %̕ └ 200 /№ ̆

└ ᵣ ̖ 50 µL̕ ꜚ ̆  0.1–3.0 mL/minȂ ̔№

0.00238 nS̕ ̔0-15000 µS̕ - ᾣ ̔ 190-900nm̕ 1 nm ̆

‰ 1 nm 

3.5.4 Һ ת  

 

3.6 Έ̔ ᵣҬ ῒ №  

3.6.1  

ԍ ╠ Ҥ ȁ ֲᵣ ẫ ̆

ץ Ҋ ᵣ ҹ№ №̆ ῒҬ ̂

̃ ῒ № ̆ Ҭ ̆ № ת ᶏ

Ȃ 

3.6.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ

)  

ҹ ῤ ̆ ᶏ ԅ ᵣҬ ̆

῏ ȁ ῒ ̆ ᾟȂ ̆

ת ᶏ Ҭ Ῑ ԍȇ └ Ȉ Ҭ ₀ № ȁȇ

Ȉ Ҭ № Ȃ 

3.6.3  Һ  

ῤ̂ ̃ ȁ ȁᵣ ȁ № Ḥ

̆ ҈ ̕‰ ≢ ⌠ nm ̆ ⌠mm ̆№

nm ̕ ῃ ȁҌ ̂ Ҍ ̃ ‰

̕ ╕ȁ ╕ ѿ ̕ Ҍ ԍ 3%̕ ᵣ ₃׆:

⌠₃ ̕ № Ҍ ȁ№ ╕ ̕ ᶫ ᾧ



ᴆ Ȃ 

3.7 :  

3.7.1  

̂1̃ԅ Ҭ ; 

̂2̃ ȁ ל ̕ 

̂3̃ ̕ 

̂4̃ Ȃ 

3.7.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ )  

̂1̃ ῤ  

1̃ ̂ ȁ ̃̆ ̕ 

2̃ Ҍ 1 - 3 1 - 7 №≢ Ҍ Ҋ

’̆ ҍ  ̕ל

3̃ Ҍ Ҋ Ȃ 

4̃ ҍ ̆ Ώ № Ȃ 

̂2̃ҍ ῏  

ҹ ȁ Ғҙ ̆ ῤ ̆

ⱴ Ҋ ῤ ̕ ᶏ̆ ꜚ ᵬ ҹ

Һꜚ ȁ ̆ ⇔ Ȃ ̆ҹḠ ≠ ̆

ת ᾟȂ 

3.7.3 Һ  

ֲ Ṝ  

Ҍ ᾣ Ҍ Ҋ Ῑ  

1̃ ̔300 - 500L 

2̃ ̔0 - 60Ņ 

3̃ ꜚ ̔±0.5Ņ 

4̃ ̔±1Ņ 

5̃ᾣ ̔0 - 3500 - 25000LX 

3.7.4 Һ ת  



 

3. 8 / ῤ № ҍ  

3. 8.1  

( 1)  Ҭ ῤ № , ᵈ

ף ҍᴰ ̕ 

( 2)  ȁ ᾝ ῤ № ̆

ῒῤ ̆ ᵈ Ȃ 

3. 8.2  ῤ ҍ ῏  

(1) ῤ № ̆ └ ̆

̆№ ң ׃ № ῍ ҍ ̕ 

( 2)  ῤ ȁ ᾝ № ̆

└ ̆ ᾝ Ȃ 

ҹ ῤ Ȃ 

3. 8.3 Һ ҍ  

̂1̃ ̔ ( - 10- 50Ņ)ȁpH(4- 10)ȁ ᵝ ( ̔

0-1 atm pO2̆ Ҋ ̔0.3 µM ) ;  

̂2̃ ̔H2S( ̔0-1 atm pH2̆ Ҋ ̔0.3 µM)ȁH2̂

̔0-1 atm pH2̆ Ҋ ̔0.3 µM ȁ̃N2O( ̔0-5%̆ Ҋ ̔0.3 µM)ȁ

NO( ̔0-1%̆ Ҋ ̔20-50Nm)ȁ NO3
-Ȃ ҹ 10umȂ 

3.9 Ӝ  DNA  

3.9.1  

̂1̃ ӟ DNA  

̂2̃ №ᾣᾣ DNA ᵬ  

3.9.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ )  



ҍ ῤ ѿ Ȃ ᶏ ת DNA ̆ ת ѿ

ѿҩ ̆ғ ҹ ̆ Ȃ ѿ №ᾣᾣ

̂Thermo NanoDrop Litẽ ץ̆ ̆ ᴋⱵȂ 

3.9.3 Һ  

ת1̃ └ └ 

2̃          1µL 

3̃  1 

4̃ᾣ      0.5mm 

5̃  ᾣԋ  

6̃  ᾣ ԋ  

7̃  260 280nm 

8̃ᾣ №  < 8.0nm 

9̃              0.002a 

10̃ ᾣ ‰          3% (260nm Ҋ̆1.05 ҩ ᾣṿ)b 

11̃ ᾣ ( ԍ 10mmᾣ )   0⌠ 30Abs 

12̃ ᵞ          4ng/µL ( DNA)̆ 0.12mg/mL (BSA) 

13̃      1500ng/µL ( DNA)̆ 45mg/mL (BSA) 

14̃  <5  

3.9.4 Һ ת  

 

№ᾣᾣ ̂Thermo NanoDrop Litẽ 

3.10 ̔  

3.10.1  

ѿ ԋ ᵣ ̕ Ҍ ᵣ ⱬ ̕



ⱬ № ̆ ѿ ‗ ⱬȂ 

3.10.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ ) 

ᵣ ⱬ ̆ Ҭ ԋ ῍ ᵣ ̆

ᵣ Ҭ ⱬ ᵥ ֗ Ȃ 

3.11.3 Һ  

̆ᶷ ῀ ⱬ ῒ ⱬ̆ ⱬ Ҋ̔ 

ⱬ ̕ ̔ T5x  5 ῤ 0~85 kPa ⱬ

Ȃΐᵣ ̔ 

̔+100 kPa~-160 kPa̕  

₮Ḥ ̔-100~+160 mV 

̔¤0.5 kPa 

̔5  

̔ ‰ 7 ̆ 2~20  

̔ 20 ¦ 3.5  

̔1.5 ̆4 M12 ̆ ⌠ 20  

3.10.4 Һ ת  

 

 

3.11 ѿ̔ ⱬ ⱬ  

3.11.1  

ᴪ Ȃ ҈ ᴆ̂ ȁ

̃ ᵣ ⱬ ץ̆ ê Ȃ 

 



3.11.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ ) 

ֽ ⱬ ῤ ̆ ᾟ Ὶ ԅ ― ‖ № ῤ Ȃ

Ҭ ῤ ѿ ꜚ̆ Ҭ ԍ

ҍ Ғҙ ΐ̆ ӈ̆ ׃ ̆

ᶛ Ҭ Һ ̆ ҹ ץ ȁ ᾟ

׃ ȁʊ ⱬ ȁ ῍ ׃ ᵣ №

Ȃ 

3.11.3 Һ  

̔0.15-1.00m 

ᶷ ⱬ ̔3-10cm 

ⱬ ̕ WIKA ⱬᴰ  

̔2.5-10cm 

̔ ꜚ  

└̔BT- 100 ꜚ  

Ҭ ⱬᴰ ̆ ᴿꜜ≠ Ȃ 

3.11.4 Һ ת  

 

3. 12 ԋ̔  

3.12.1  

ᵣ ң ̆ⱴ ̕ ᵣ̂ ̃ Ҭ ꜚ

ҳ — Ҋҳ ̆ ᴪῒ Ȃ 

3.12.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ ) 



ᴰ Ҭֽ Ҍ Ҋ ꜚ ̆ ԍ ⱬ

̆ ҍ ҉ ⱬ ῤ ̆ɒ ̆ Ҍ

ᴆҊ̆ Ҭ Ҭҍ ᵥ ԑᵬ ̙ ̆ ῀ QCM

̆ ԍ ̆ Ҍ ꜚ №̆ Ҭ ꜚ ҬҍҌ

ᵥ ᵬ ̙ ᵥ ̙ ⱬ ҍ Ғҙ ℗ ῏

̆Ӟ ⱬ ῤ Ȃ 

̆ Ҭ ҹ ᵣ ̆ ᵣ ԍ

Ȃ 

3.12.3 Һ  

└ ̔ ȁ ȁ ȁ ȁҳ Ȃ 

ת ̆ ₮⌠ ᵝ̂תQCM200̃̆

ᵣ̂ ⌠ 5MHz̃̆ ᵣ̆ ễ̆ Windows ᵬ ᴆȂ

ΐᵣ Ҋ̔ 

 

 

№ ̔        0.01 Hz (10 second gate) 

0.1 Hz (1 second gate) 

1.0 Hz (0.1 second gate) 

̔        0.1 s, 1 s, 10 s,  

(ῤ ‰) 

<2³
−9 ᴶ (ῖ ) 

̔          ±1.5 ppm 

₮ 

Df ₮̔        ±10V ῃ (20-bit) 

̔          ±200 kHz, ±100 kHz, ±50 kHz, ±20 kHz, ±10 kHz, ±5 kHz, ±2 kHz 

₮ 

̔          5 MHz ( ) 

Ḥ ̔      TTL ( ) 

̔        50W 

‰ ῀ 

̔          10MHz 

̔          1 Vpp ( ) 

 

 

̔          0 -  

№ ̔        5 digits: 

 

 



 

₮(Vc) 

             

̔      0 - 5000W 

̔      0 - 10.625 VDC, ┴  

̔          1 kW 

 

ễ 

̔           10 pF - 40 pF (20 pF ) 

̔           0.01 pF 

 

̔           BNC 

̔               RS-232, 9600 baud 

 

̔           Kynar , O-ring: Viton  

̔ Cat-5, 3 ft. 

̔     10.6‖³2‖³7‖(WHD), 2 lbs. 

ᵬ ̔           0 °C - 40 °C  

ⱳ ̔               15W, 100/120/220/240VAC, 

50/60 Hz 

ᵣ̂ ᾣ̃ 

̔          5 MHz, AT-cut, plano-plano 

̔          1 inch 

̔Cr/Au (Ti/Au, Ti/Pt, In Sn oxide opt. 

3.12.4 Һ ת  

 

3.13 ҈ ᵣ ⱬ  

3.13.1  

̂1̃ԅ ᵣ ⱬ  

̂2̃ԅ ⱬ ת  

̂3̃ԅ ⱬ ת ᶏ  

3.13.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ )  

╠ ̆ ⱬ ץת



ᴋⱵȂ 

3.13.3 Һ  

̔0£̖ç̖180£ 

ṿ№ ̔0.01£ 

̔¤1£ (ç/2 )̕¤0.1£ ̂Circle Fitting̃  

ⱬ ̔0.001-2000mN/m 

ⱬ № ̔0.001mN/m 

ⱬ ̔Bashford-Adamŝ BÃ ̂select planẽȁYoung-laplace

̂  ̃ף

̔AC100~240V 50/60HZ 

3.13.4 Һ ת  

 

3.14  № ᾣᾣ Ҭ  

3.14.1  

1. ᾣ№ᾣᾣ ᶏ ̕ 

2. ᾣ ᾣ ̕ 

3. ‰ ᾣ № Ȃ 

3.14.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ )  

ת1̃̂ ╕:  

ת : ᾣ№ᾣᾣ , ┴ ,  



╕: 0.1μg/ml(ת ), 

100 μg/ml ‰ , 

 

0.05 mol/l  

̂2̃ :  

1. ‰ └ : 

(100 μg/ml, 0.05 mol/L)1.0ȁ2.0ȁ3.0ȁ4.0 5.0 ml№≢

ԍ 50 ml Ҭ, 0.05 mol/L ┴ , , └ ‰ ↓ , 

Ȃ 

2. └ : 

1.0 ml, ԍ 50 ml Ҭ, 0.05 mol/L ┴ , , 

Ȃ 

3. : 

(1) 0.1 ug/ml ᾣ ᾣ : 

— ᾣ ᵬ -- — -- ᾣ — ᾣ —

 

(2) : 

ᵬ -- -- -- — --῏  

Ԋ ̔ └ Ҭ ᵬ ת ̆ ̕ ̆

ᵞ׆ ⌠ ̆ ⁞ ת̕ └ᵬ ‰

Ḡ ѿ Ȃ 

ת ꜛԍ Ҭ ̆ ԅ Ȃῒ

ᴨ Ӟ ꜛԍ ̆ ≠ԍ Ȃ 

3.14.3 Һ  

ᾣ№ᾣᾣ ᶫ ᾣ№ ᵝȁ ᴟ ȁ

Ȃ № ת̆ ῤ ԅҍ

‰ RS 232 ұ ̆ ҍῒתז └ ᴆ

ᴰ Ȃ 

* ῀ ̔-100 ~ -1000 V 

* ̔170—850 nm̂ ̔300nm̃  

* SP>1000 A/Lm 



 

ᾣ  

 

3.14.4 Һ ת  

 

ᾣ№ᾣᾣ  

 

3.15 ԓ̔ № ȁ Ῑ  

3.15.1 ̔ 

̂1̃ ׆ ̂ ȁ ᵣȁ ̃Ҭ№ ȁ Ῑ Ȃ 

̂2̃ ᴪ ⅞ ₃ № Ȃ 

̂3̃ ₃ ῒҩᵣ Ȃ 

̂4̃ԅ  

3.15.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ ) 

2013 ̆╠ץ ῍ 2ҩҒҙ

̆ ̆ ҉ ץ ת

ҹ Ȃ2013 ץ ̆ ̆ ֜

Ȃ ̆ ԍ Ғҙ ̆

2ҩҒҙ ⱴҹ 3ҩȂ ץ ( ) ת



₃Ӎҹ Ȃ ̆ ӯ ῏ ת Ḃץ̆ ҍ Ȃ 

3.15.3Һ  

(1) ᾣ  ת

1ȁΐ ᾣ ȁ ᾣ ȁ - ᾣ  

2ȁ ᾣ  

2.1 ᾣ ҹ ץ̆ ᾣ ̆ № ᾣ ᾣ  

2.2 ̔250- 700 nm̆ ᾢ ᾣ  

2.3 ᾣ ̆ Ů2.5 pM ᾣ ̆ Ů5 pM 

ᾣ  

2.4 ᾣ ҹ PMT ῒז  

2.5 ᾣ ᾣ ̆1nm ̆ └  

3ȁ ᾣ  

3.1 ̔300- 700 nm 

3.2 ꜚ ̔> 6 ҩ  

3.3 № ̔0ms- 100s  

3.4 96 Ҭ ATP ᾣ№ Ů20 amol /  

3.5 ᾣȁ ᾣȁ ᾣ  

4ȁ - ᾣ  

4.1 ᾣ ҹ ᴨᾣ  

4.2 ̔230- 999 nm̆ 1 nm ̆ѿ 6  

4.3 ̔ 230- 285nmŮ4nm 

4.4 ̔0- 4.0 OD 

4.5 OD ‰ Ů 1%̆ Ů0.5%̆ OD№ ⌠ 0.0001 OD 

4.6 ᾣŮ0.03%  

4.7 ̆ꜚⱬ ̆  

4.8 ΐ ᾣ ⱳ ̆ ᾣ ҹ ‰ 1cm  

4.9 ȁ ᵣ  

5ȁ № ᾣ ̂ ̃ 

5.1 ᾣ ᶏ ᴨᾣ  

5.2 ᾣ ̆ ̔250- 700 nm 



5.3 Ҍᵞԍ Eu 1.2 pM  (120 amol/ )  

6ȁ№ ̂ ̃ 

6.1 № ̔ů2 ҩ№ ת̆ № ᵝ ̆ⱴ 4 ̆

Ҍ ⱴ Ȃ 

6.2 № ᵣ ̔5- 1000 ël, 1 ël  

6.3 ᵣ ̔ ⌠ 1.1 ml , 100 ël  

6.4 ᵣ ̆ Ҭ ╕̆ ╕Ȃ 

7ȁ  

7.1 1- 255 ̆  

7.2 ᾣ PMT ̆ ꜚ ꜚ PMT Ȃ 

7.3 Ὶ SBS ‰ ̆ Ҍ  

7.4 ̆ 99¦99  

7.5 Z- ꜚ ̆ ꜚ  

7.6 96 Ů11 ̆384 Ů22  

7.7 ꜚ ̆ 0- 168  

8ȁ └̔  +4Ņ  45Ņ 

9ȁ4 ̆ 1̇1000№ ῤ  

10ȁ Ὶ ꜚỮ ̂ 50 ȁ30 10 ̃̆

ᵬ 

Һ ת  

 

 

 

 

 

 

 

(2) ԋ  ת

1. ᵬ : ѿᵣ ̆ ᵬ 2̔5- 10,000 V̆ 10,000VȂ

№ :10VȂ 



2. ̔2.4mA№ ̔ 0.01mAȂ 

3.* ̔10- 25Ņ̆ ᵣ└‛̆ Ȃ 

4. * : ᾧ ̆ Ḡ ̆ғҌ ̆

̆ Ȃ 

5.  

a. Ҭ ⱳ  

b. ̔ ̆ ̆ └̆

 

c. ̔ ̆ ̆ ҈  

d. ̔҈ҩ ‰ ̆ Ữ Ҍ ̆ ҩҌ Ȃ ץ

Ȃ6. ̔RS232̆ ̆

Ȃ 

Һ ת  

 

(3) DGGE DCode™  

Һ  

ң ̆ 24 ̆ └ 1 ̕ 

̔0- 200V̆ 0.1%; 

̔0- 150mĂ 0.1%̕  

└̔₀ Ҭ └̂PID ̃±0.5°C ̆45–70°C ῤ

҉Ҋ ꜚ 0.5°C  

̔ ҹ 0.010" Ҝ 

Һ ת  



 

̂4̃₀ Ἕ  

CCD№ ̔1360 ×1024̕  

ꜚⱬ >3ҩ ̆12 bit ̂ ṿ̃̕  

CCD └̔ ꜚ └̕ 

̔8.5-51mm ̕ 

̔ ԍ ᾣ ̕ 

Ғ ᾣ ̕ 

̔0.1ngEB DNA̕ 

Ḥ ̔>=56dB̕  

ᾣ ̔ 0.001s̆ 0.001s  

Һ ת  

 

̂5̃ PCRת 

96 x 0.2 ml ̆0.2 ml  1 x 96 ;  

̔4–100°C̕ 

2.5°C /s;  

30 ῤ ⌠ ; 

̔±0.5°C ̕ 



30 ῤ ⌠  

Һ ת  

 

̂6̃ ‛‟  

‛₀ ̔ -50Ņ̕ 

̔< 20Pa‟ ̔0.12m2̕  

̔1.2 ̕ 

ⱬ̔3kg/24h̕  

̔Φ200mm×4 

Һ ת  

 

3.1 6 Έ Ҭ  

3.1 6.1  

̂1̃ ӟ ᵣҬ ̂ ₮ᴟ ̃̕  

̂2̃ ᴰ ҍ ≢Ȃ 

3.1 6.2 ῤ ҍ ῏ ( ‗ Ҭ Ҍ )  

ᵣҬ Һ ȁ№ᾣᾣ Ҍ̆

ӊ ᴨ ̆ῒҬ ₮ᴟ

‰ ғ̆ ̆ ῤ Ҭ



№ Ȃ ῤ Һ ᵬ ᶏ

₮ᴟ ӟȂҍ ̆ ҉ү ԅ ῤ ̆Ӟ

ῤ ᵣ ̆ ᶏ Ҍ ῃ Ȃ 

3.1 6.3 Һ  

№ ̔1µs (1M / )  

₮ ̔¤48V 

₮ ̔¤4A ( ) ¤20A ( )  

ᵝ └ ( ᵝ )̔ 

ⱴ ᵝ ̔¤10V 

ⱴ ᵝ ̔¤0.2% of value ¤2mV 

̔10KVs- 1 (10 mV step)  

̔¤10V / 300 µV 

└ ( )̔ 

ⱴ ̔¤4A ( ), ¤20A ( )  

ⱴ № ̔¤1/32,000 x ῃ  

ⱴ ̔¤0.2% of reading, ¤0.2% of range  

/ № ̔¤4A / 123 µA 

/ № ̔¤40pA / 1.2fA  

ᵝ ̔ 

ᵝ ̔¤10V 

ᵝ№ ̔1.5µV 

ᵝ ̔¤0.2% of reading ¤2mV 

̔ 

̔ ꜚ  (13 )    20A to 40pA (13 )  

№ ̔1.2fA (40pA )  

 (DC)̔ 2nA to 20A: ¤0.2% of reading, ¤0.2% of range  

40pA to 200pA: ¤0.5% ¤4pA 

῀ ̔ů10
13
ß in parallel with Ů2pF (typical)  

3.1 6.4 Һ ת  



 

ᵬ  

 

 

3.17 ҂  

3.17.1  

ԅ ̆ ̆ ᾝ ᵬ ̆ ᴆ └  

3.17.2 ῤ ҍ ῏  

ץ ῖ ̔ ₀ȁ ȁ ȁ ȁ ҹ ̆№≢

₀ȁ ȁ ȁ ҩ ᵬ ᾝȂ 

ԍ ҹ ̆Ҍ ҍ ῏ Ȃ 

3.17.3 Һ  

ҹ ̆Ҍ Ȃ 

3.17.4 Һ ת  

Ҋ̔ 

1ȁ ₀  ת



 

2ȁ  

 

3ȁ  

 

4ȁ  

 

3.18 Ӝῇ  

3.18.1  

ԅ ̆ ̆ ӈ̆ ̆ ת Ȃ 

3.18.2 ῤ ҍ ῏  



ԍ ҹ ̆Ҍ ҍ ῏ Ȃ 

3.18.3 Һ  

Һ pH̆DŎCOD̆BOD̆ ȁ Ȃ

Ҋ 

1ȁpH  

 

̔ 

:0.00͘ 14.00̆ :±0.01pH̆ mV:-1999͘ 1999̆ :0͘100Ņ̆ ꜚ/ ꜚ

ễ̆ ꜚ ̆҈ ̆4 ῤ ‖ ̆30 Ữ ̆IP54  

2ȁ  ת

 

̔ 

̔ 0.0͘ 20.0mg/L ̆ ̂T̃̔ 0͘100Ņ ̕ ̔±0.2mg/L̆ ̔±1Ņ̕

ꜚ ễ ̔0͘40Ņ ̕ ‰ ̔1 2 ̕ ễ ̔0͘35g/L̕ ⱬ

̔0.5͘ 1.5ҩ  

3ȁ  ת

 

 

̔0.00μS/cm͘100mS/cm̕ TDS̔ 0͘1000 mg/L̕ ̔0.0͘ 60.0 Ņ̕ ̔

̔±0.5%FS̆ T D S̔ ±1.0%FS ̆ ̔±0.3Ņ±1 ҩ Ȃ 



4ȁ  ת

 

 

0̔-4000NTU ̕  ̔ 0-1000NTU̔ 0.01NTU ± 2%̕  ̔ NTŬ

NEP  EBC̕№ ̔0.001NTU ̕ ̔ 230V̆ 50/60Hz ̕ ᵬ ̔10~40Ņ̆90%

̆  25Ņ ‛₀  

5ȁ№ᾣᾣ  

 

 

̔320͘ 1020nm̕ ̔±2nm̕ ̔≤1nm̕ ̔

0-100%T,-0.097-1.99A,0-1999Ĉ 0-1999F̃̕ᾣ ‰ ̔±0.5%T̕ᾣ ̔5nm̕ ᾣ

̔100mm̕ ᾣ̔≤0.̍%T ̂340nm ̃̕ ̔≤0.004A/ 

6ȁBOD  ת

 

 

̔2-4000mg/L̕ ̖̔10 min̕ ‰Ẓ ̔≤5%  

7ȁCOD  ת



 

 

C̔OD̔ 2~5000mg/L̕ C̔OD=20mg/L V<10%̆ COD=200mg/L  V<4.3%̕

̖̔5%̕ ̖̔20№  

8ȁ  ת

 

 

̔340͘ 900nm̕ ̔5nm̕ ̔ ꜚ ̕ ‰̔

ꜚ ‰̕ Ữ̔500 ̕ ῤ ̘̔200  

3.19 Ӝ̔  

3.19.1  

̂1̃ ̕ 

̂2̃ Ȃ 

3.19.2 ῤ ҍ ῏ ( ‗ Ҭ

Ҍ ) 

ῤ ≠ ̆ ת ̆

ⱴ ‰ ̆ ȁ ᾣ

̆ CCD ᴆ Ҋ Ἕ̆ Ȃ 

3.19.3 Һ  

҈ , ᾣ ̓̕ ̆ ⱳ ̕

ᾣ N.A 1.1̕ ⱳ ̕ ̕ CCD Ȃ 

3.19.4 Һ ת  

Ȃ 



ȁ  

Ҋ ̔ 

1. Ҭľ Ŀ ľ ĿҬ ̕ 

2. ᴇḠ 2ᵝ̆ ᵝҹ҆ᾝȂ 

   
Һ  

 

 

 

⅞

 

ᴇ 

̂҆ᾝ  ̃

⅞

 

ᴇ

̂҆ᾝ  ̃

ᴇ 

̂҆ᾝ  ̃

1 

ῃ ꜚ ת

̂ ╕

 ̃ת

SPE-10 

15ҩ ╕ ̆

Ҍ ԍ 18ҩ̆ ᵣ №≢ҹ

20mlȁ40mlȁ60mlȂ 

1 1 35.00 1 37.00 37.00 

 RE311 ת 2

2̔0͘ 250r/min(rpm)̕ ̔

+5͘180Ņ̕ ꜚ ̔

130mm̕  

1 1 1.00 1 1.00 1.00 

└ MGS-2200 ת 3 2̕4 ̆ Ȃ 2 1 3.00 1 1.00 1.00 

4 
׃

 ת

ᾥȁ

ASAP 

2020M 

 

׃ ȁ ׃-

̂ ⱬ ԍ

0.99̃ № ̂0.35-200 

nm̃̕ ̂0.0005 m
2
/g-

̃̕ ̂0.35-200 nm̃̕

ᵣ ̂ 0.0001 c
3
/g  ̃

4 1 27.00 1 28.50 28.50 

 ת 5
ICS900 

 

ΐ ⱳ ̆

ꜚῬ └ ̕

ᵬ ⱬ 0-35 MPa

0.00-5.00 mL/min̆ ̖

0.1 %̆ ‰ ̖0.1 %̆

ⱬ ꜚ̖1 %̕ └ 200

/№ ̆ └ ᵣ ̖50 

µL̕ ꜚ ̆  

0.1–3.0 mL/minȂ ̔

5 1 28.00 1 28.00 28.00 



№ 0.00238 nS 0̔-15000 

µS̕ - ᾣ ̔

190-900nm̆ 1 nm ̆

‰ 1 nm 

6 ֲ Ṝ  MGC-450HP 

̔ ᾣ 4-50Ņ̆ ᾣ

10-50Ņ 

ᾣ ̔0-25000LX 

ᾣ ≢̔Έ  

└‛ ̔ ꜚ 

ᵬ ̔5-40Ņ 

7 4 3.00 4 3.00 12.00 

7 
№ᾣᾣ

 

Thermo 

NanoDrop 

Lite 

ᾣ ‰ ̔    3%b̕ ᾣ

̔0⌠ 30Abs 
9 1 5.00 1 5.00 5.00 

8 ⱬ  T5x  

̔+100kpa͘ -200kPa 

±̔0.5 kPa; 6̔.0 

mm   ̔5mm; ᵞ

ṿ̔8bar; ⱬ ̔

5mm; ⱬ ̔2…10cm 

ᴰ ᾝ̔ Ҙ

̆ ῃ ̆ 3.5cm̆

20mm ̔1,5 m ̆4-pin 

M12 pluğ ≢ IP67 

ᶏ ̔pH 3-10 

10 2 2.75 2 2.75 5.50 

9 
׃

 
 

ⱬ

̆

⌠ 5№ 1 ΐ̆ Ữ

11 3 2.40 3 2.40 7.20 



₮ⱳ ̆ ⱬ

̔ ̔0...0.1bar

600bar ̔0.5%ȁ0.25% 

ᾝᴆ̔ ȁ ̔

Ů¤0.05% ̔Ů¤0.2% 

ễ ̔0...+80

̔ ¤10%̕ ⱬ

̔Ů1 ׃̕

̔-30...+100  

10 ᵣ  QCM200 

№ ̔ 0.01 Hz (10 second 

gate);0.1 Hz (1 second gate) 

1.0 Hz (0.1 second gate) 

 ̔ 0.1 s, 1 s, 10 s, 

(ῤ ‰) 

<2³ ᴶ (ῖ

); ̔ ±1.5 ppm 

₮Df ₮  ̔ ±10V ῃ

(20-bit); ̔±200 kHz, ±100 

kHz, ±50 kHz, ±20 kHz, ±10 

kHz, ±5 kHz, ±2 kHz 

₮; ̔ 5 MHz ( ) 

Ḥ ̔ TTL ( ) 

 ̔ 50W ‰ ῀ 

 ̔ 10MHz  ̔ 1 Vpp (

)  ̔ 0 - 

№ ̔ 5 digits: 

12 1 6.00 1 6.00 6.00 



0.001 for R < 100  

0.01 for 100 ŮR< 1000 

 

₮(Vc) R= 10,000 

(10−Vc/5) −75̔0 - 

5000W ̔0 - 10.625 

VDC, ┴ ̔ 1 kW 

ễ 1̔0 pF - 40 pF (20 

pF ) ̔ 0.01 pF 

̔ BNC 

̔ RS-232, 9600 baud 

̔ Kynar, 

O-ring: Viton

̔ Cat-5, 3 ft.

̔     10.6‖³2‖³7‖(WHD), 2 

lbs. ᵬ ̔ 0 °C - 40 °C  

ⱳ  ̔ 15W, 0/120/220/240VAC, 

50/60 Hz ᵣ̂ ᾣ̃ 

5̔ MHz, AT-cut, plano-plano 

1̔ inch  ̔ Cr/Au (Ti/Au, 

Ti/Pt, In Sn oxide opt.) 

 ת 11
C602 ᾣ

/ת

ⱬת 

̔0£̖ç̖

180£̕ ṿ№ 0̔.01£̕

̔¤1£ (ç/2 )̕¤

0.1£ ̂Circle Fitting̃̕

ⱬ ̔

13 1 16.00 1 16.00 16.00 



0.001-2000mN/m̕ ⱬ

№ ̔0.001mN/m̕ ⱬ

B̔ashford-Adamŝ BÃ

̂select planẽȁYoung-laplace

̂ ̃̕ף ̔

AC100~240V 50/60HZ̕ Ғҙ

Ἕ№  

12 ᾣ№ᾣᾣ   

ꜚ ̔ ԍ5ҩ ̕

* ̔ᴨԍ 0.05˿ *̕ 

 ̔ 1× 5̆× 1̆0×̆ 50×̕

* ̔ 10 Hz̆ 20 Hz̆

50 Hz̆ 100 Hz̕ * ₮

ᴨ̔ԍ 0.05˿ *̕ Ḥ ̔

¢0.5 mV̂ P-Pṿ̆1×̃ 

* ῀ ̔² 10 MΩ 

* № № ̔ 

0.001 ͘ 10  

* ꜚ  

* ꜚ └ 

* ̔1 ͘ 200 / ̕

ᴆ̂3 ̆ ̆

̃̕ ⱴ ᴆѿ ̆

ѿ Ȃ 

14 1 20.00 1 20.00 20.00 

13 

ᾣ  ת

̂ῃⱳ

 ̃ת

SynergyTM 

H1 

ᾣ  

ᾣ ̔ . ̔ : 

250-700 nm ( 900 nm  )

15 1 15.00 1 15.00 15.00 



ᾣ : 200-700 nm ( 900 nm 

 ) ̔ ᾣ

ᾣ /ԋ Ȃ ̔

̔Ex:16nm̕ Em:16nm

ᾣ ̔ᶭ ᾣ

5nm->100nm. ̔

: 2.5 pM ᾣ  ( 0.25 fmol/

 384  )̕ ᾣ : 1 pM 

ᾣ  ( 0.1 fmol/  384  ) 

ᾣ ̔ 300-700 nm 

ꜚ ̔> 6 ҩ  

(ATP)̔ 2̔0 amol /

 ATP ᾣ№ ᾣ ̔10 

amol /  ATP ᾣ№  

14 ԋ   ת

̔10- 25Ņ̆ ᵣ└

‛̆ Ȃ 

: ᾧ ̆

Ḡ ̆

ғҌ ̆ ̆

Ȃ 

15 1 4.50 1 4.50 4.50 

15 ᴿӏ DGGE DCode™ 

ң ̆ 24

̆ └ 1 ̕ 

̔0- 200V̆ 0.1%; 

̔0- 150mĂ

0.1%̕ └̔₀ Ҭ

└̂PID ̃¤0.5£C 

15 1 7.00 1 7.00 7.00 



4̆5͠ 70£C ῤ ҉

Ҋ ꜚ 0.5£C ̔ ҹ 

0.010" Ҝ 

16 ᵬ   

+/ -  48V +/ -  4A

₮̂ +/ -  20Ã  

40pA ̆№

1.2fA10uHz ͘ 5MHz  

1uS ת̆ ῤ 4M

ץ̆ ҡ ᴆ̆

80fA 2̆.5aA

№ ‰

ⱳ ̕ ѿ  

16 2 8.25 2 7.5 15.00 

17 №ᾣᾣ   

̔320͘ 1020nm̕

±̔2nm̕ ≤̔1nm

̔0-100%T, 

-0.097-1.99A, 0-1999C

̂0-1999F̃̕ᾣ ‰ ̔

±0.5%T̕ᾣ ̔5nm̕

ᾣ 1̔00mm̕ ᾣ ≤̔0.̍%T 

̂340nm ̃̕ ≤̔0.004A/

Ȃ 8ҩ ̕

̆ 5 ѿҩ̕ ⱴ

ᴆѿ ̆ ѿ Ȃ 

18 2 3.50 2 3.50 7.00 



18 pH   

:0.00͘ 14.00̆

:±0.01pH  ̆ mV:-1999͘ 1999̆

:0͘100Ņ̆ ꜚ/ ꜚ

ễ̆ ꜚ ҈̆ ̆

4 ῤ ‖ 3̆0 Ữ ̆

IP54  

18 2 0.40 2 0.40 0.80 

  ת 19

 ̔ 0.0͘ 20.0mg/L ̆

̂T̃̔ 0͘100Ņ ̕ ̔

±0.2mg/L̆ ̔±1Ņ̕ ꜚ

ễ 0̔͘40Ņ ̕ ‰ ̔

1 2 ̕ ễ ̔0͘

35g/L̕ ⱬ ̔0.5͘ 1.5

ҩ  

18 2 0.75 2 0.75 1.50 

  ת 20

0̔.00μS/cm͘100mS/cm̕

TDS̔ 0͘1000 mg/L̕ 0̔.0͘

60.0 Ņ̕ ̔ ̔

±0.5%FS̆ T D S̔ ±1.0%FS ̆

̔±0.3Ņ±1 ҩ Ȃ 

18 2 0.40 2 0.40 0.80 

  ת 21

̔0-4000NTU ̕  ̔

0-1000NTU̔ 0.01NTU 

± 2%̕  ̔ NTU N̆EP  

EBC̕№ ̔0.001NTU ̕

̔ 230V̆ 50/60Hz ̕ ᵬ

̔10~40Ņ̆90% ̆

 25Ņ ‛₀  

18 2 0.75 2 0.75 1.50 



22 BOD   ת

2̔-4000mg/L̕

̖̔10 min̕ ‰Ẓ

̔≤5% 

18 1 3.50 1 3.50 3.50 

23 COD   ת

̔COD̔ 2~5000mg/L̕

̔COD=20mg/L

V<10%̆ COD=200mg/L  

V<4.3%̕ ̖̔5%̕

̖̔20№  

18 1 1.80 1 1.80 1.80 

24 
 

└  17 2 1.25 2 1.25 2.50 

25  └  17 2 1.25 2 1.25 2.50 

26  └  17 2 1.25 2 1.25 2.50 

27 ₀ Έ  ת ̆ └ 17 2 0.75 2 0.75 1.50 

28 ₀ Ἕ   

CCD№ ̔1360 ×1024̕  

ꜚⱬ >3ҩ ̆12 bit

̂ ṿ̃̕  

CCD └̔ ꜚ └̕ 

̔8.5-51mm ̕ 

̔ ԍ ᾣ

̕

Ғ ᾣ ̕ 

̔0.1ngEB DNA  ̕

Ḥ ̔>=56dB̕  

15 1 5.40 1 5.40 5.40 



29 PCRת  

96 x 0.2 ml 0̆.2 ml  

1 x 96 ;  

̔4–100°C̕ 

2.5°C /s;  

30 ῤ ⌠ ; 

̔±0.5°C ̕ 

30 ῤ ⌠  

15 2 5.00 2 5.00 10.00 

30 ‛‟   

‛₀ ̔ -50Ņ̕ 

̔< 20Pa‟ ̔

0.12m
2̕ 

̔1.2 ̕ 

ⱬ̔3kg/24h̕  

̔Φ200mm×4 

15 1 10.00 1 10.00 10.00 

31 ᾣ  BX53+DP80 

҈ , ᾣ

҆̕ ̆

ⱳ ̕ ᾣ N.A 1.1̕

ⱳ ̕ ̕

CCD  

19 1 25.00 1 25.00 25.00 

32 
№

 ת
 

ῤ̂ ̃

ȁ ȁᵣ ȁ

№ Ḥ ̆

҈ ‰̕ ≢

⌠ nm ̆

⌠ mm ̆№ nm ̕

ῃ ȁҌ

̂ Ҍ ̃

‰ ̕

6 1 49.00 1 49.00 49.00 



̔ ⅞ ҍ ᴇ Ώ 2017 ѿ ᴍ҉ Ȃ 

 

╕ȁ ╕ ѿ ̕

Ҍ ԍ 3%̕ᵣ

₃׆: ⌠₃

̕ № Ҍ ȁ

№ ╕ ̕ ᶫ ᾧ

ᴆ Ȃ 

33 

Ҹ UNISENSE

MM-Meter 

MM-Meter 

MM-Meter Һ ȁLS18

ȁMM33 ꜚ  

╩ № ᴆ  

8 1 50.00 1 50.00 50.00 

(҆ᾝ̃ 384.00 



 

5҆ᾝ҉ץ ת  

 Һ  

 

ᶏ  
ᶏ

ֲ  

׃

 ת

׃ ȁ ׃-

̂ ⱬ ԍ 0.99̃ №

̂0.35-200 nm̃̕ ̂0.0005 

m
2
/g- ̃̕ ̂0.35-200 nm̃̕

ᵣ ̂ 0.0001 c
3
/g̃ 

4 

׃ ȁ ׃-

̂ ⱬ ԍ 0.99̃ №

̂0.35-200 nm̃ ̕

̂ 0.0005 m
2
/g- ̃̕

̂0.35-200 nm̃̕ ᵣ ̂

0.0001 c
3
/g̃ 

1000 

 ת

ΐ ⱳ ̆

ꜚῬ └ ̕ ᵬ ⱬ 0-35 

MPa 0.00-5.00 mL/min̆

̖0.1 %̆ ‰ ̖0.1 %̆

ⱬ ꜚ̖1 %̕ └ 200 /№

̆ └ ᵣ ̖50 µL̕ ꜚ

̆  0.1–3.0 mL/minȂ

№̔ 0.00238 nS 0̔-15000 

µS̕ - ᾣ ̔

190-900nm̆ 1 nm ̆ ‰ 1 nm 

5 

ΐ ⱳ ̆

ꜚῬ └ ̕ ᵬ ⱬ 

0-35 MPa 0.00-5.00 mL/min̆

̖0.1 %̆ ‰ ̖

0.1 %̆ ⱬ ꜚ̖1 %̕ └ 200

/№ ̆ └ ᵣ ̖50 µL̕

ꜚ ̆ 0.1–3.0 

mL/minȂ №̔ 0.00238 

nS 0̔-15000 µS̕ - ᾣ

̔ 190-900nm̆ 1 nm

̆ ‰ 1 nm 

2000 

ᵣ

 
҉  12 ҉  1000 

 ת

0̔°̖ θ̖ 180°̕ ṿ№

̔0.01°̕ ̔±1° (θ/2 )̕

±0.1° ̂Circle Fitting̃ ̕

ⱬ 0̔.001-2000mN/m̕

ⱬ № ̔0.001mN/m̕ ⱬ

̔Bashford-Adamŝ BÃ

̂select planẽȁYoung-laplace

̂ ף ̃̕ ̔ AC100~240V 

50/60HZ̕ Ғҙ Ἕ№  

13 

̔20°̖ θ̖ 160°̕

ṿ№ ̔0.01°̕ ̔±0.1°̕

ⱬ ̔0.1-1000mN/m̕

ⱬ № 0̔.01mN/m̕ Ғ

ҙ Ἕ№  

240-300 

ᾣ№ᾣᾣ

 

ꜚ ̔ ԍ 5ҩ ̕* 

̔ᴨԍ 0.05˿  

* ̔ 1×̆5×̆10×̆ 50× 

*  ̔ 10 Hz̆ 20 Hz̆ 50 Hz̆

100 Hz* ₮ ᴨ̔ԍ 0.05˿ * 

Ḥ ̔¢0.5 mV̂P-Pṿ 1̆× *̃ 

῀ ̔² 10 MΩ* № №

14 

Ṣꜛԍ ╕ ᾣ№

ᾝ 60ᵩ №̆

ᾥ/ ̆ҍ ̆ᵖᾣ

̕ ᾣ ҍ ת

̆ № ̆

ѿ Ҭ

ᾣ№ BaP Ȃ

110ֲ*8  

http://baike.baidu.com/view/495141.htm
http://baike.baidu.com/view/41199.htm
http://baike.baidu.com/view/41199.htm
http://baike.baidu.com/view/1583741.htm


̔ 0.001 ͘ 10 * ꜚ * 

ꜚ └* ̔1 ͘ 200 

/ ̕ ᴆ̂3 ̆ ̆

̃̕ ⱴ ᴆѿ ̆

ѿ Ȃ 

ᾣ№ᾣᾣ ᶏ ῏

ȁ ̆ ԍ

ҍ Ғҙ

ת ΐ

ӈ̆ ҹῒץ ᵬ

Ȃ 

ᾣ  ת

̂ῃⱳ

 ̃ת

ᾣ ᾣ ̔ . ̔

: 250 - 700 nm ( 900 nm  )

ᾣ : 200 - 700 nm ( 900 nm  )

̔ ᾣ ᾣ

/ԋ Ȃ ̔ ̔Ex:16nm̕

Em:16nmᾣ ̔ᶭ ᾣ

5nm- >100nm. ̔ : 2.5 

pM ᾣ  ( 0.25 fmol/  384

 )̕ ᾣ : 1 pM ᾣ  ( 0.1 

fmol/  384  ) ᾣ ̔ 

300- 700 nm̕ ꜚ ̔> 6 ҩ ̕

(ATP)̔ 2̔0 amol /  ATP

ᾣ№ ᾣ ̔10 amol /  ATP

ᾣ№  

15 

ᾣ  

ᾣ ̔ . ̔ : 

250- 700 nm ( 900 nm  ) ᾣ : 

200- 700 nm ( 900 nm  )

̔ ᾣ ᾣ /

ԋ Ȃ ̔ ̔Ex:16nm̕

Em:16nmᾣ ̔ᶭ ᾣ

5nm- >100nm. ̔ : 

2.5 pM ᾣ  ( 0.25 fmol/  384

 )̕ ᾣ : 1 pM ᾣ  ( 0.1 

fmol/  384  )  

ᾣ ̔ 300- 700 nm 

ꜚ ̔> 6 ҩ  

(ATP)̔ ̔20 amol /  

ATP ᾣ№ ᾣ ̔10 amol /  

ATP ᾣ№  

300 

ᵬ  

+/ -  48V  

+/ -  4A ₮̂

+/ -  20Ã 40pA ̆№

1.2fA  

10uHz ͘  5MHz 1uS ̆

ת ῤ 4M ץ̆ ҡ

ᴆ̆ 80fA 2̆.5aA

№ ‰ ⱳ  

16 

+/ -  48V  

+/ -  4A ₮̂

+/ -  20Ã  

40pA ̆№ 1.2fA  

10uHz ͘  5MHz  

1uS ת̆ ῤ 4M ץ̆

ҡ  

ᴆ̆ 80fA ̆

2.5aA №  

‰ ⱳ  

600 

ᴿӏ

DGGE 

ң ̆ 24 ̆

└ 1 ̕ ̔0- 200V̆

0.1%; ̔0- 150mĂ

0.1%̕ └̔₀ Ҭ

└̂PID ̃¤0.5 £C ̆

45͠ 70£ C ῤ ҉Ҋ ꜚ 

0.5£C ̔ ҹ 0.010" Ҝ 

15 

ң ̆ 24 ̆

└ 1 ̕ 

̔0- 200V̆ 0.1%; 

̔0- 150mĂ 0.1%̕  

└̔₀ Ҭ └

̂PID ̃¤ 0.5 £ C ̆

45͠ 70£C ῤ ҉Ҋ ꜚ 

0.5£C 

̔ ҹ 0.010" Ҝ 

600 

₀ Ἕ

 

CCD № ̔1360 ×1024̕ ꜚⱬ

>3ҩ 1̆2 bit ̂ ṿ̃̕

CCD └̔ ꜚ └̕ ̔

15 

CCD№ ̔1360 ×1024̕ ꜚⱬ

>3ҩ ̆12 bit ̂

ṿ̃̕ CCD └̔ ꜚ └̕

̘500 



8.5-51mm ̕ ̔ ԍ

ᾣ ̕

Ғ ᾣ ̕ ̔0.1ngEB

DNA̕Ḥ ̔>=56dB̕  

8̔.5-51mm ̕ ̔

ԍ ᾣ ̕

Ғ ᾣ ̕ 

̔0.1ngEB DNA̕Ḥ

̔>=56dB̕  

‛‟

 

‛₀ ̔ -50Ņ̕ ̔< 20Pa‟

̔0.12m2̕ ̔1.2 ̕

ⱬ 3̔kg/24h̕ Φ̔200mm×4

 

15 

‛₀ ̔ -50Ņ̕ 

̔< 20Pa‟ ̔0.12m2̕  

̔1.2 ̕ 

ⱬ̔3kg/24h̕  

̔Φ200mm×4 

̘500 

ᾣ

BX53+DP80 

҈ , ᾣ ̓̕

̆ ⱳ ̕

ᾣ N.A 1.1̕ ⱳ ̕ ̕

CCD  

19 

҈ , ᾣ ̓̕

̆ ⱳ ̕

ᾣ N.A 1.1̕ ⱳ ̕

̕ CCD  

̘500 

№  ת

ῤ̂ ̃

ȁ ȁᵣ ȁ

№ Ḥ ̆ ҈ ̕

‰ ≢ ⌠ nm ̆

⌠ mm ̆№ nm ̕

ῃ ȁҌ

̂ Ҍ ̃ ‰

̕ ╕ȁ ╕ ѿ

̕ Ҍ ԍ 3%̕ᵣ

₃׆: ⌠₃ ̕

№ Ҍ ȁ№ ╕

̕ ᶫ ᾧ ᴆ Ȃ 

6 

ῤ̂ ̃

ȁ ȁᵣ ȁ

№ Ḥ ̆ ҈

‰̕ ≢ ⌠ nm

̆ ⌠ mm ̆№ nm

̕ ῃ ȁҌ

̂ Ҍ ̃

‰ ̕ ╕ȁ

╕ ѿ ̕

Ҍ ԍ 3%̕ᵣ ₃׆:

⌠₃ ̕ № Ҍ

ȁ№ ╕ ̕ ᶫ

ᾧ ᴆ Ȃ 

̘500 

Ҹ

UNISENSE

MM-Meter 

MM-Meter Һ ȁLS18

ȁMM33 ꜚ  

̂ 10 ȁ̃MC-23210

└ ̆10cm̂ 1 ̆

ᴋ ꜚ ̆ ꜚ

ȁ ֟ ȁ̃

╩ № ᴆȁOX10̂ O2 ̆

10 ȁ̃pH10 (pH

̆ 10 )ȁRD10 ̂

ᵝ ̆ 10 ȁ̃N2O10

̂N2O ̆ 25 ȁ̃

NO10 (NO ̆ 10

ȁ̃H2S10̂ 10

ȁ̃ ╕ȁ ȁ  

8 

MM-Meter Һ ȁLS18

ȁMM33 ꜚ  

̂ 10 ȁ̃MC-23210

└ 1̆0cm̂ 1 ̆

ᴋ ꜚ ̆ ꜚ

ȁ ֟

ȁ̃ ╩ № ᴆȁOX10̂ O2

̆ 10 ȁ̃pH10

 (pH ̆ 10 )ȁ

RD10 ̂ ᵝ ̆ 10

ȁ̃N2O10̂ N2O ̆

25 ȁ̃NO10 (NO ̆

10 ȁ̃H2S10̂

10 ȁ̃ 

╕ȁ ȁ  

̘2000 



     

     

 
    

 
    

 
    

Έȁ Ⱶ ᴪ  

 

ֲ ̔ ̔ ̔ ̔ 

 

Ⱶ Һ ̔ 

                                                           

҂ȁ ᾴ ᴪ  

ֲ ̔          ̔         ̔        ̔ 

 

Ⱶ Һᴋ ̔                                      

          

 

Һ ◐ ̔ 

        

 

Һ ◐ ̔ 

          

 

̔ 

        

 

 

ᵝῈ ̔ 

ῇȁ ’ 

̂ ֽ ԍ ̆Ҍ ԍֲ ̃ 

 
≢  ̂҆ᾝ̃ Һ  

1     

2     

 


