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1.  ─  

─ │ ⌐ ╠∏ ╩ ╘≡ √∟─ ─ ╡⌐№╢ ─☻Ɑ◒♩

ꜟ ╩ ∆╢↓≤≢№╢⁹ ↄ ╩ ∆╢↓≤≢ ─ ⌐ ∆╢⁹ 

2.  ─  

─☻Ɑ◒♩ꜟ│ ⌐⅔™≡│ ╘≡ ⌂ ≢№╡ ⌐

╛ ─ ⌐⅔™≡│ ≢№╢⁹⇔⅛⇔ √∟─ ⌐ ∆╢ ─

│ ╘≡ ↄ ∕╣╠╩ ≤⇔√☻Ɑ◒♩ꜟ╩ ∆╢↓≤│ ≢│⌂™⁹ 

↕╣√☻Ɑ◒♩ꜟ♦כ♃ⱬכ☻│ №╢™│ ⅜ ⇔≡ ≤│ ⅎ∏

│∕╣∙╣─☻Ɑ◒♩ꜟ╩ ≢ №╢™│ ╩ ⇔≡ ⇔⌂ↄ≡│⌂╠⌂

™─⅜ ≢№╢⁹∕╣│ ⌐╙ ⌐╙ ⅝⌂ ≤⌂∫≡™╢↓≤│ ╠⅛≢№╡

╕√ ↄ─ ⅜ ⌐ ∫√☻Ɑ◒♩ꜟ⅜ ↄ ◘fiⱪꜟ╩ ⇔≡ ╩

⇔≡⅛╠≢⌂™≤ ∆╢↓≤⅜ ⌂™⁹☻Ɑ◒♩ꜟ ─ ⌐≈™≡│

─ ⌐ ↕╣╢╙── ⌐ ↕╣ ⌐ │☻כⱬ♃כ♦╢⅝≢ ↕╣≡™

⌂™⁹ 

☻Ɑ◒♩ꜟ─ ⌐≈™≡│ ∏⇔╙ ╩ ↄ⌂│≢╡⅛┌☼כ♬─╘√╢∆

⌐ ─ ╩♅▼♇◒∆╢╟℮⌂ ™ ╙ ⌂ↄ⌂™⁹∕℮⇔√♬כ☼⌐ ⅎ╢⌐│

╟╡ ↄ─☻Ɑ◒♩ꜟ ⅜ ↕╣╢↓≤⅜ ╕⇔™⁹ 

≢│↓╣╕≢⌐ ↄ─☻Ɑ◒♩ꜟ╩ ⇔≡⅝√⅜ │ꜝⱴfi ⌐

╩ ≡╢⁹ꜝⱴfi ☻Ɑ◒♩ꜟ│ ☻Ɑ◒♩ꜟ⌐ ═≡ ☻Ɑ◒♩ꜟ─ ⅜

⌐ ⌂™↓≤⅛╠ ☻Ɑ◒♩ꜟ─ ⅜ ≢№╢⁹ 

↕╠⌐ ⌂ ⌐ ⇔√ ╩ ∆╢√╘ ─☻כⱬ♃כ♦─

┘ ⌐ ∆╢ ╩ ╘ ─ №╢™│ ⌐ ╦∫≡™╢

₁─ ╩ ℮╙─≢№╢⁹ 

☻Ɑ◒♩ꜟ♦כ♃ⱬכ☻⌐│ ─ ╩ ⇔√⁹ 

 2014  2015  2016  2017  2018  2019  

1. ꜝⱴfi☻Ɑ◒♩ꜟ     116   

2. ☻Ɑ◒♩ꜟ IR  458 159     

3. - TG-DTA  100 116 100    

4. DSC        

5. - TG-DTA-MS  8 100     

6. ●☻◒꜡ⱴ♩◓ꜝⱨ -

Py-GC/MS  
  19    

7. ☻Ɑ◒♩ꜟ UV       15 

8. ●☻◒꜡ⱴ♩◓ꜝⱨ GC  5 8     

9. ●☻◒꜡ⱴ♩◓ꜝⱨ GC-MS      123 58 

10. ◒꜡ⱴ♩◓ꜝⱨ HPLC       26 

11. X XRD    75    

12. OM    19 33   

13. SEM       11 

 570  383  213  149  123  110  
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3.  ─ ꜟכꜙ☺◔☻  

2011  DB─ ♃כ♦ ─ ♃כ♦≥  

2012 ♃כ♦  ─ ≤ DB─♦כ♃  

2013  DB─♦כ♃ ⅔╟┘ DB ─ ⌐≈™≡─  

2014  DB─♦כ♃ ⅔╟┘ DB ─ ⌐≈™≡─  

2015  DB─♦כ♃ ⅔╟┘ DB ─ ⌐≈™≡─  

2016  DB─♦כ♃ ⅔╟┘ DB ─ ⌐≈™≡─  

2017  DB─♦כ♃ ⅔╟┘ DB ─ ⌐≈™≡─  

2018  DB─♦כ♃ ⅔╟┘ DB ─ ⌐≈™≡─  

2019  DB─♦כ♃ ⅔╟┘ DB ─ ⌐≈™≡─  

 

4.   

≢│ ☻Ɑ◒♩ꜟ ┘ ₁⌂☻Ɑ◒♩ꜟ─ ╩ ∆╢⁹

⌐╟╢ ☻Ɑ◒♩ꜟ ─ ┘ ╩ ⌐ ∆⁹ 

 

    

●☻◒꜡ⱴ♩◓ꜝⱨ   58 58 

◒꜡ⱴ♩◓ꜝⱨ  

 25 
26 

 ɖ◌꜡♥fi 1 

☻Ɑ◒♩ꜟ  

⌐╟╢  5 
15 

 10 

 

 7 
11 

ⱪꜝ☻♅♇◒  4 
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5.  ☻Ɑ◒♩ꜟ─ ─√╘─ ┘  

  ☻Ɑ◒♩ꜟ─ ─√╘─ ┘ ⌐≈™≡ ≤⇔≡ ⌐

╩ⱴכ♥∆ ⇔√⁹ │ 14 ┘ 15╩ ⇔√⁹ 

 

 No. ♥כⱴ  

23  

 
─ ☻Ɑ◒♩

ꜟ─ ⅎ  

─ ≢№╢ ─ ☻Ɑ◒

♩ꜟ─ ┘ ≢ ↕╣√ ─

☻Ɑ◒♩ꜟ─ ╩ ∆⁹  

 
ꜟכ◖ꜞ◓ ─

☻Ɑ◒♩ꜟ  

☿꜡♁ꜟⱩ ┘☺◄♅꜠fi◓ꜞ◖כꜟ ─

☻Ɑ◒♩ꜟ─ ╩ ∆⁹  

 
─ ☻Ɑ◒♩ꜟ

☻Ɑ◒♩ꜟ≤  

─ ☻Ɑ◒♩ꜟ─ ┘

≤─ ╩ ∆╢⁹  

 
─ ●☻◒꜡ⱴ♩◓ꜝ

ⱨ▫כ  

─ ●☻◒꜡ⱴ♩◓ꜝⱶ─ ┘

─ ⅜ ∆╢≤⅝─ ●☻◒꜡ⱴ

♩◓ꜝⱶ─ ╩ ∆╢⁹  

 ─ UV ☻Ɑ◒♩ꜟ  
─ UV☻Ɑ◒♩ꜟ─ ┘∕╣╠─

⅛⌂ ™╩ ∆⁹  

24  

 
ⱨ♇ ─ ◒꜡ⱴ♩◓

ꜝⱨ▫כ  

PTFE ≤ⱨ♇ ─ ≢№╢ PFA ╩

⇔ ◒꜡ⱴ♩◓ꜝⱶ─ ™ ┘ ⱨꜝ◓ⱷ

fi♩⌐≈™≡ ⇔√⁹  

 ▪Ⱶⱡ ─ IR ☻Ɑ◒♩ꜟ─  
▪Ⱶⱡ ─ IR ☻Ɑ◒♩ꜟ─ ┘∕╣╠─ ⅛

⌂ ™╩ ∆⁹  

 
─ ≤ ☻Ɑ◒

♩ꜟ 

┘ ─ꜟכ◖ꜟ▪ ☻Ɑ◒

♩ꜟ─ ™⌐≈™≡ ∆╢⁹ 

25   
◄♃ⱡכꜟ ─ ⌐⅔↑

╢ꜞfi ─  

◄♃ⱡכꜟ⌐ ╕╣╢ ⌂ ╩ ∆╢ ⌐

ꜞfi ⌐∆╢↓≤⅜№╢⅜ ꜞfi ⅜ ≤⌂

╡◄☻♥ꜟ╩ ∆╢ ⌐≈™≡ ∆╢⁹ 

26  10 
⌐╟╢▪Ⱶⱡ ─

GC×GC  

▪Ⱶⱡ ─ ─ ─ ≤ 2 ─

─ ⌂╢◌ꜝⱶ⌐╟╢ GC GC ─ ⌐

≈™≡ ∆╢⁹  

27  11 

GC/MS Py-GC/MS

┘ TG-GC/MS ⌐╟╢ⱳꜞⱴכ─

 

●☻─ ≢№╢ GC/MS

Py-GC/MS ≤ TG-GC/MS≢∕╣∙╣ⱳꜞⱴכ╩

⇔ ≢ ╠╣╢ ╩ ∆╢⁹  

29  12 ꜝⱴfi ─  ꜝⱴfi ─ ≤  

30  13 
GC×GC ⌐╟╢ ─

 

GC×GC-TOF/MS ⌐╟╢ ─ ╩

∆╢⁹ 

 

2019  

14 ⱳꜞ▪Ⱶ♪ ─  
ⱳꜞ▪Ⱶ♪ ♫▬꜡fi ─ ╩

≢ ⌐ ∆╢ ╩ ∆╢⁹  

15 ─ GC/MS  
─ ☻כⱬ♃כ♦╩

⇔ ─ ╩ ∆╢⁹  
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─ IR☻Ɑ◒♩ꜟ─ ⅎ  

─ ☻Ɑ◒♩ꜟ│ ─ ⌐╟∫≡ ⌐ ─ ⅜ ∆

╢⁹ 

│ ─ ≢№╡ ⌐╟∫≡Ɽꜝⱨ▫fi╛○꜠ⱨ▫fi ▪꜡ⱴ ─

⅜ ⌂∫≡™╢√╘⁸ ☻Ɑ◒♩ꜟ⅛╠≥╪⌂ ⅜ ↄ ╕╣≡™╢⅛╩

ⅎ╢↓≤⅜ ≢№╢⁹ ─ ⌂ ╩ ⌐ ∆⁹ 

 ̧ ─Ɽꜝⱨ▫fi꞉♇◒☻│ ─ ≢№╢√╘ ⌂ │ⱷ♅꜠fi ≢№╢⁹ 

 ̧ ●♁ꜞfi│ ⅜ ™√╘ ○꜠ⱨ▫fi─ ⅜ ╣╢⁹  

 ̧3000cm
-1 ⌐ ⅜ ⇔≡™╣┌ ▪꜡ⱴ⅛ ╩ ╪∞ ≢№╢⁹ 

 ̧ ꞉◐◦כ ─☻Ɑ◒♩ꜟ│꞉♇◒☻─ 720 cm
-1 ⌐ ─ ⅜ ∆╢⁹ 

 ̧ ─ ⅜ ™ ⌐│ n-Ɽꜝⱨ▫fi⅜ ╕╣≡⅔╡ ☻Ɑ◒♩ꜟ⌐

↕╣╢⁹ 

≢│ ─ ≢

№╢ ─ ⅛⌂ ─ ™╛

─ ™⅜ ☻Ɑ◒♩ꜟ

⌐≥─╟℮⌐ ↕╣╢─⅛╩ ╢√

╘ ⌂ ─☻Ɑ◒♩ꜟ╩

⇔√⁹ 

 

Ⱬ◐◘fi Ɽꜝⱨ▫fi  

Ⱬ◐◘fi│ⱷ♅ꜟ ≤ⱷ♅꜠fi ≢

↕╣≡™╢─⌐ ⇔ 1-Ⱬ◐☿fi│

─ ⅜ ™√╘ ≢№╢⁹ 

1-Ⱬ◐☿fi ○꜠ⱨ▫fi  

Ⱬ◐◘fi⌐ ═≡ ○꜠ⱨ▫fi ─

3000 cm
-1

900 cm
-1⅜ ⇔≡™╢⁹↓

─○꜠ⱨ▫fiⱣfi♪│

─ ⌂≥⌐╙ ∆╢⁹  

◦◒꜡Ⱬ◐◘fi ◦◒꜡ /  

╙◦fiⱪꜟ⌂ ─ⱷ♅꜠fi ∞↑

≢ ↕╣╢√╘ ☻Ɑ◒♩ꜟ╙◦fiⱪ

ꜟ≢№╢⁹ 

ⱷ♅ꜟ◦◒꜡Ⱬ◐◘fi ◦◒꜡ /  

◦◒꜡Ⱬ◐◘fi≤ ═╢≤ⱷ♅ꜟ ⅜

≥↓⌐ ∆╢⅛⅜ ↄ ⅛╢⁹  

ⱬfi♀fi  

ⱷ♅ꜟ ≤ⱷ♅꜠fi ≤⅜ ⇔

⌐ ⇔√ 3090 3035 cm
-1⌐

⅜ ⇔≡™╢⁹ 

̂  

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

35.0

40

45

50

55

60

65

70

75

80

85

90

95

100

105

111.7

cm-1

%T 

2923

2851

2793

2690

2660

2599

1449
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1039

1014

903

861

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

50.0
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60
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70
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95

100
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114.3

cm-1

%T 

2948

2920

2853

2661

2598

1448
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1262 1091

964

909

871

843

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

83.0
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86
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90

92
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96

98

100
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110
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113.0

cm-1

%T 

3401

3079

2960

2928

2874

1642

1458

1379

992

908

739

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

79.0
80

82
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86

88

90

92

94
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100
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110
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114.2

cm-1

%T 

2959

2925

2874

2860

1466

1378

1037 891

724

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

4.6
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15

20
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60
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70
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90

95

100
102.4

cm-1

%T 

3090

3071

3035

2887 2324

1959

1815

1527

1478

1393 1175

1035

850 774

666
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ꜟכ◖ꜞ◓ ─ ☻Ɑ◒♩ꜟ  

 

ꜟ♥כ◄ꜟכ◖ꜞ◓   ꜟכ◖ꜞ◓─ ─ ☻Ɑ◒♩ꜟ⌐│ ─ ⅜ ╠╣

╢⁹ 

¶ 1110cm-1 ꜟ♥כ◄⌐ -C-O-C- ─ ⅝⌂ ⅜ ∆╢⁹√∞⇔

ꜟכ◖ꜞ◓ ─ ⅜ ⅎ╢⌐≈╣ ─ ⅜ ⌐ ⅛╣⌂ↄ⌂╢⁹ 

¶ ─ ─ ⌐ ⅜№╢≤ ☻Ɑ◒♩ꜟ⅜ ⅝ↄ ╦╢⁹ 

ꜟכ◖ꜞ◓ ¶ │ 1110 cm-1 ─ │ ⇔≡™╢⅜ ≢№∫≡╙

☻Ɑ◒♩ꜟ─ⱪ꜡ⱨ▫כꜟ─ ™⅜ ≢№╢√╘ ─ ⅛⌂ ™╩

∆╢↓≤⅜ ≤ ⅎ╠╣╢⁹ 

 

 

◄♅꜠fi◓ꜞ◖כꜟ ≤☺◄♅꜠fi◓ꜞ◖כꜟ │ ꜟ♥כ◄ ─ 1110 cm-1 ┘ 1065 cm-1

⌐ ⅝⌂ ╩ ꜟכ◖ꜞ◓⁹≈ EG DEG DPG ─ ™⌐╟∫≡ ─ ⌐ ™⅜╖╠

╣ EG ≢│ ⌂ ⌐⌂∫≡™╢⅜ DEG ≢│ ⅜ ↄ ⌂ ≢│⌂™⁹↕╠⌐ DPG ⌐

⌂╢≤ 1110 cm-1 ─ ─ ⅜ ⌐⌂∫≡™╢⁹  

ꜟכ◖ꜞ◓    ─ 1110 cm
-1

 

̂  

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

50.0
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60

65

70

75

80

85

90

95

100.0
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%T 

3412
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1065
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4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0
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55

60

65

70

75
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3405 2976
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1115

1061

932

886

830

 

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

35.0

40

45

50

55

60
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70

75

80

85

90

95

100.0

cm-1

%T 

3429 2976

2868

1447

1375

1349

1243

1105

1064

933

885

840

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

45.0

50

55

60

65

70

75

80

85

90

95

100.0

cm-1

%T 

3440

2953

2871

1470

1366

1255

1103

1066

888

 

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

40.0

45
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55
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70

75
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100.0
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%T 

3351
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1453
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1330

1085

1047

1007

989

938

859

 



 

8 

 

 

☿꜡♁ꜟⱩ─

⅜ ∂

≢№∫≡╙∕─

⌐╟∫≡ ⅝

ↄ☻Ɑ◒♩ꜟⱪ꜡

ⱨ▫כꜟ⅜ ⇔

≡™╢⁹  

  n-Ⱪ♅ꜟ ≤ i -

Ⱪ♅ꜟ │ ≥

─☻Ɑ◒♩ꜟ

≢ ⱷ♅ꜟ

─ 2955 cm-1 ─

⅜ ⅛⌐ ⅝

ↄ⌂∫≡™╢⁹  

   ─ ™⌐╟╢☻Ɑ◒♩ꜟ─  

 

ₒ ₓ 

ꜟכ◖ꜞ◓⌂ (1) ∞↑≢⌂ↄ ⸗ⱡ◄כ♥☿▪ꜟ♥כ♩ ─ ≤─ ™╩

╠⅛⌐∆╢⁹ 

(2) ◄♅꜠fi◓ꜞ◖כꜟ⅜ ⌐⌂∫√ 1,4-☺○◐◘fi ─☻Ɑ

◒♩ꜟ╩ ╢⁹ 

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

45.0
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70

75

80

85

90

95

100.0
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%T 

3411
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977

890
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4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

50.0

55
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65

70

75

80
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100.0
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3412

2955

2872
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1119

1065

889

 

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

50.0

55

60

65

70

75

80

85

90

95

100.0

cm-1

%T 

3429

2974

2940

2875

1473

1389

1363

1234

1195

1066

1022

950

889

836

741
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ꜟכ◖ꜞ◓    ─ ☻Ɑ◒♩ꜟ 

☿꜡♁ꜟⱩ ◄♅꜠fi◓ꜞ◖כꜟ⸗ⱡ◄כ♥ꜟ  ☺◄♅꜠fi◓ꜞ◖כ◄ꜟכ♥ꜟ  

  

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

30.0

35

40

45

50

55

60

65

70

75

80

85

90

95

100.0

cm-1

%T 

3403
2881

2828

1454

1368

1233

1193

1120

1061

1017

962

890

831

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

35.0
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50
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70

75

80
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90

95

100.0

cm-1

%T 

3405 2976

2869

1445

1374

1352

1227

1115

1061

932

886

830

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650.0

45.0
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70

75

80
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100.0

cm-1

%T 

3417

2972

2938

2877

1468

1369

1334

1226

1128

1059

964

892

872

803
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1.   

  ╩ ∆╢√╘─ ⌂ ≤⇔≡ ☻Ɑ◒♩ꜟ ⅜№╢⅜ ─ ⅜

↨∫≡™╢ │ ☻Ɑ◒♩ꜟ ≢│ ⅜ ⌂↓≤⅜№╢⁹╕√ ☻Ɑ◒

♩ꜟ ∞↑≢ ╩∆╢↓≤│ ≢№╡ ≢ ╩ ⅎ≡⅔ↄ ⅜№╢⁹ 

  ∕↓≢ ●☻◒꜡ⱴ♩◓ꜝⱨ▫כ╩ ⇔≡ ⅜ ⇔√ ─◒꜡ⱴ♩◓ꜝⱶ─ⱪ꜡ⱨ

ꜟכ▫ ╩ ≤ ⇔

√⁹╕√ ─ ─

─◒꜡ⱴ♩◓ꜝⱶ│ ↕╣≡⅔

╠∏ ≢─◒꜡ⱴ♩◓ꜝⱶ⅜

⌐ ⌂∫√╙─⅛ ≢№╢⁹ 

  ≢│ ─ ⅜

∆╢ ─ ●☻◒꜡ⱴ♩◓ꜝⱶ

╩ ⇔√⁹ 

2.   

  ╩ ⌐ ∆⁹ │●

☻◒꜡ⱴ♩◓ꜝⱨ ≢

⇔≡™╢⅜ ≢│ ⌂

≢№╢●☻◒꜡ⱴ♩◓ꜝⱨ

⅜⌂ↄ≡╙ ⅜≢⅝╢╟℮⌐◒

꜡ⱴ♩◓ꜝⱶ⌐ ⇔√⁹ ◒꜡ⱴ

♩◓ꜝⱶ│ ↄ ↕╣≡™╢

GC-FID ▬○fi ≢

╠╣√◒꜡ⱴ♩◓ꜝⱶ≤ ⅜

≢№╢⁹ 

3.  ┘  

  ╩ ⌐ ∆⁹

⅛╠ ╠⅛≤⌂∫√ │

─≤⅔╡≢№╢⁹ 

(1)  ─ ≢│ ─ Ⱨכ◒

⅜ ↄ ≢№╢⅛╩ ∆╢↓≤⅜ ≢№╢⁹∆⌂╦∟ ≤─ ≢№╢

GC≢ ∆╢↓≤│ ⇔√ ≢│ ⇔™⁹ ╩ ⅎ╢⌂≥─ ⅜ ≢№╢⁹ 

(2)  ⱳꜞ◄☻♥ꜟ│ ╩ ↄ ≤─ ≢│╒╓∕╣∙╣─ ─◒꜡ⱴ♩◓ꜝⱶ⅜ ⌂╢╟℮⌐

∆╢⁹⇔√⅜∫≡ ≢№╢⅛╩ ∆╢↓≤⅜ ≢№╢⁹⌂⅔ ⱳꜞ◄☻♥ /ꜟ▪◒ꜞꜟ

┘ⱳꜞ◄☻♥ /ꜟ♫▬꜡fi─ ≢│ ≢│ ↕╣⌂⅛∫√ √⌂Ⱨכ◒⅜ ∆╢⁹ 

(3)  ▪◒ꜞꜟ╙ⱳꜞ◄☻♥ꜟ≤ ⌐ ≢│ ⅜ ⌂∫√ⱪ꜡ⱨ▫⁹╢№≢ꜟכ 

 

 

 

    

כ♃◒▼☺ⱳ▬fi♩▬fiכꜞꜙ◐  

ה  590ϴ  

Ɽ▬꜡ⱱ▬  ꜟ F590 ◖Ᵽꜟ♩ ♬♇◔ꜟ  

 mg │ 1 1≢  

GC-MS  

◌ꜝⱶ DB-5MS 30m×0.25mmɫ 1.0ɡ  

◌ꜝⱶ   

40ϴ5ה ќ15ϴ  ќ350ϴ 10  

350ϴ 

▬fi♃כⱨ▼▬☻  200ϴ 

◐ꜗꜞ▪●☻  Ⱬꜞ►ⱶ 

 3.2 mL  

♩♇ꜞⱪ☻ ♪כ⸗ 25 1  

 mL/min 85 כ꜡ⱨꜟ♃כ♩

 65 cm/sec 

   ◘fiⱪꜟ ─ ╖ ∑  

  ⱳꜞ◄☻♥  ꜟ ▪◒ꜞ  ꜟ ♫▬꜡fi ►כ  ꜟ

      

ⱳꜞ◄☻♥  ꜟ ủ     

▪◒ꜞ  ꜟ ủ ủ    

♫▬꜡fi ủ ủ ủ   

כ►  ꜟ ủ ủ ủ ủ  

̂  
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╩ ∆╢√╘─ ╩ ∆⁹ 
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≡™╢⁹ 

ⱳꜞ◄☻♥ꜟ≤►כꜟ─ ─ ●☻◒

꜡ⱴ♩◓ꜝⱶ│ ─◒꜡ⱴ♩◓ꜝⱶ⅜

↨∫√ ≢ ≡⅝≡™╢⁹ 
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   ∕─ ─ ∑ 

 ꜟכ►≥fi ♫▬꜡fi꜡▬♫≥ꜟꜞ◒▪ ꜟכ►≥ꜟꜞ◒▪

─ ─℮

∟ ⅜ ≢№╢

│ ─Ⱨכ◒│ ╘

≡ ↕ↄ ⇔⌐ↄ™⁹

╙ꜟכ►⌐ ∕─

⅜№╡ ⌐

═≡ ─ ─

GC ⌐│ ╣

™⁹ 

   

   

   

─ꜟכ►≥ꜟꜞ◒▪ ─ ●☻◒꜡ⱴ

♩◓ꜝⱶ│▪◒ꜞꜟ─◒꜡ⱴ♩◓ꜝⱶ≤

⇔≡⅔╡ ꜟכ► ─Ⱨכ◒│ ⅛≢№╢⁹ 

▪◒ꜞꜟ≤♫▬꜡fi─ ─ ●☻◒꜡

ⱴ♩◓ꜝⱶ│ ⅜ ↨∫√ ≤⌂∫≡™

╢⁹ 

♫▬꜡fi≤►כꜟ─ ─ ●☻◒꜡ⱴ

♩◓ꜝⱶ│♫▬꜡fi─◒꜡ⱴ♩◓ꜝⱶ≤

⇔≡⅔╡ ꜟכ► ─Ⱨכ◒│ ≥⌂™⁹ 
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─ UV☻Ɑ◒♩ꜟ 

 

  ─ ☻Ɑ◒♩ꜟ UV ☻Ɑ◒♩

ꜟ ⌐│ 260 nm ⌐ ⌂ ─Ⱨכ◒⅜ ∆╢

⅜ ─ ™⌐╟╡∕─ │ ⌂╢╙─≤⌂╢⁹ 

  ─ ⌂╢ ⌐≈™≡ UV ☻Ɑ◒♩

ꜟ╩ ⇔ ☻Ɑ◒♩ꜟ─ ⅛⌂ ™╩ ⇔√⁹ ─ UV ☻Ɑ◒♩ꜟ╩ ⌐

∆⁹ ⅛╠ ╠⅛≤⌂∫√ │ ─ ╡≢№╢⁹  

¶ ⱬfi♀fi─ ≈─ ⅜ⱷ♅ꜟ №╢™│◄♅ꜟ №╢™│Ⱪ♅ꜟ ⌐ ↕╣≡╙ UV ☻Ɑ

◒♩ꜟ─ ◦ⱨ♩│ ≥ ╠╣⌂™⁹∆⌂╦∟ ♩ꜟ◄fi ◄♅ꜟⱬfi♀fi n-ⱪ꜡Ⱨꜟⱬfi

♀fi ┘ n-Ⱪ♅ꜟⱬfi♀fi─ Ⱨכ◒─ ⅛↑─ ⱪ꜡ⱨ▫כꜟ │ ⇔≡™╢⁹ 

¶ ⱬfi♀fi─ ≈─ ⅜ⱷ♅ꜟ ⌐ ↕╣√ ≢№╢♩ꜟ◄fi│ ⱬfi♀fi ─ Ⱨ

╡⌂⌐♪כ꜡Ⱪ⅜◒כ ⅛≈ ┼◦ⱨ♩⇔≡™╢⁹↕╠⌐ ⱷ♅ꜟ ─ ⅜ ⅎ╢⌐≈

╣ ↕╠⌐ Ⱨכ◒│ ┼◦ⱨ♩∆╢⁹ 

¶ ◐◦꜠fi─ ╩ ∆╢≤ ⱷ♅ꜟ ─ ⌐╟∫≡☻Ɑ◒♩ꜟ│ ⌂╢⁹○ꜟ♩ ⱷ♃

Ɽꜝ─ ≢ ⌐◦ⱨ♩⇔≡™╢⁹ 

¶ ─ ─ ⌐╟∫≡ ⅛⌐☻Ɑ◒♩ꜟ⌐ ⅜ ╠╣√⁹ ⌐ ⅜№╢≤ ─

╙─╟╡╙ Ⱨכ◒⅜ ⌐ ⅛⌐◦ⱨ♩∆╢⁹ 

ₒ ₓ 

(1) ≤⇔≡ ─ 200 nm ─☻Ɑ◒♩ꜟ─ ™╩ ╠⅛⌐∆╢⁹

◒꜡ⱴ♩◓ꜝⱨ▫כ─ ⌐ ⌂ ≤⌂╢⁹  

(2) ▪☿♩fi ⱷ♅ꜟ◄♅ꜟ◔♩fi ─◔♩fi ⌐ ╠╣╢ n ⌐ ≠ↄ ─

™⌐╟╢ ─◦ⱨ♩╩ ∆╢⁹ 
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ⱨ♇ ─ ◒꜡ⱴ♩◓ꜝⱨ▫כ 

 

ⱨ♇ ⌐│ ─ ⅜№╢⅜ ≢╙ ╙ ↄ ↕╣≡™╢─│ⱳꜞ♥♩ꜝⱨꜟ○꜡

◄♅꜠fi PTFE ≢№╢⁹ PTFE≤ⱨ♇ ─ ≢№╢ PFA╩ ⇔ ◒

꜡ⱴ♩◓ꜝⱶ─ ™ ┘ ⱨꜝ◓ⱷfi♩⌐≈™≡ ⇔√⁹ 

 

ₒⱨ♇ ─ ₓ 

É ⱨ♇   

¶ ⱳꜞ♥♩ꜝⱨꜟ○꜡◄♅꜠fi ⱨ♇ PTFE  

É ⱨ♇   

¶ ⱳꜞ◒꜡꜡♩ꜞⱨꜟ○꜡◄♅꜠fi ⱨ♇ PCTFE CTFE  

¶ ⱳꜞⱨ♇ ⱦ♬ꜞ♦fi PVDF  

¶ ⱳꜞⱨ♇ ⱦ♬ꜟ PVF  

É ⱨ♇   

¶ Ɑꜟⱨꜟ○꜡▪ꜟ◖◐◦ⱨ♇ PFA  

¶ ⱨ♇ ◄♅꜠fi ⱨ♇ ⱪ꜡Ⱨ꜠fi FEP  

¶ ◄♅꜠fi ⱨ♇ ◄♅꜠fi ETFE  

¶ ◄♅꜠fi ◒꜡꜡♩ꜞⱨꜟ○꜡◄♅꜠fi ECTFE  

 

.  PTFE≤ PFA─ ◒꜡ⱴ♩◓ꜝⱨ▫כ 

  590ϴ5ה ≢ ╩ ⇔≡●☻◒꜡ⱴ♩◓ꜝⱨ ╩ ∫√⁹  

  PTFE│ C2F4 C3F6─Ⱨכ◒⅜ ⅝ↄ≢≡™╢⅜ PFA│ C3F6 ⌐ C7F16─ⱨꜝ◓ⱷfi

♩╙ ↕╣√⁹C7F16│ PTFE⅛╠│ ↕╣≡™⌂™⁹ 
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.  ⱨ♇ ≤ ─  

  ⱨ♇ │ ⅜ ⇔™≤ ╦╣≡™╢⅜ ↓╣─ ≤⇔≡ⱳꜞ◄כ♥ꜟ◘ꜟⱨ◊fi

⅜ ╦╣≡™╢↓≤⅜№╢⁹↓─ ≈╩ ⇔√ ≢ ●☻◒꜡ⱴ♩◓ꜝⱨ ╩

∫√⁹⌂⅔ │ ≤ ∂≢№╢⁹ 

(1)  PTFE≤ⱳꜞ◄כ♥ꜟ◘ꜟⱨ◊fi─ ╩ ∆╢≤ ⌐ SO2 C2F4 ⱨ▼ⱡכꜟ

ⱦⱨ▼♬ꜟ◄כ♥ꜟ⅜ ⇔√⁹╕√ ⅛⌐ C7F16 ─ⱨ♇ ⱨꜝ◓ⱷfi♩╙ ↕╣

√⁹ 

(2)  PFA≤ⱳꜞ◄כ♥ꜟ◘ꜟⱨ◊fi─ ╩ ∆╢≤ ⌐ SO2 C2F4 ⱨ▼ⱡכꜟ ⱦ

ⱨ▼♬ꜟ◄כ♥ꜟ⅜ ⇔√⁹↕╠⌐ PFA─ⱨꜝ◓ⱷfi♩≢№╢◄כ♥ꜟ⅜ ↕╣╢

⅜ ⅎ╠╣√⅜◄כ♥ꜟ│ ↕╣∏ ◌ꜟⱲfi ⅜ ↕╣√⁹∆⌂╦∟ ₈CFn-O-CFn₉

≢│⌂ↄ ₈CFnCFn-COOH₉≤™℮ ≢ⱨꜝ◓ⱷfi♩⅜ ⇔√⁹ 

.   

  ─ⱨ♇ ⌐≈™≡╙ ╩ ⇔≡◒꜡ⱴ♩◓ꜝⱶ ┘ ⱨꜝ◓ⱷfi♩─

╩ ∆╢⁹ 
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▪Ⱶⱡ ─ IR☻Ɑ◒♩ꜟ─  

 

 

♃fiⱤ◒ │▪Ⱶⱡ ─ⱳꜞⱴכ≢№╡ ♃

fiⱤ◒ ─ ☻Ɑ◒♩ꜟ│≥╣╙ √

╟℮⌂ⱪ꜡ⱨ▫כꜟ╩ ∆ ⁹⇔⅛⇔ ∕

─⸗ⱡⱴכ≢№╢▪Ⱶⱡ │∕╣∙╣ ה

⅜ ⌂╡ ☻Ɑ◒♩ꜟ─ⱪ꜡ⱨ

╙ꜟכ▫ ⌂╢│∏≢№╢⁹ 

  ⌐│⅔╟∕ 500 ╙─▪Ⱶⱡ ⅜

⇔≡™╢≤ ╦╣≡™╢⅜ ∕─℮∟ⱥ♩─

╩ ⇔ ─ ⌐ ≤↕╣╢─⅜ 20

─▪Ⱶⱡ ≢№╢⁹ ∂▪Ⱶⱡ ≢╙∕╣

∙╣─ ⅝│ ⌂╡ ™∏╣⅛⅜ ∆╢≤

─≥↓⅛⌐ ╩ ⇔≡⇔╕℮≤™℮⁹ⱥ♩

─ ≢ ≢⅝╢▪Ⱶⱡ ╩₈ ▪Ⱶⱡ

₉ ≢⅝⌂™▪Ⱶⱡ ╩₈ ▪Ⱶⱡ ₉

≤™℮⁹ ⱥ♩─ ⌐ ╢≤ ℮ 20

─▪Ⱶⱡ ⌐≈™≡ ☻Ɑ◒♩ꜟ

╩ ∫√⁹ 

  ⌐│ ▪Ⱶⱡ ─ ─

╩ ⇔√⁹ 

 

▪Ⱶⱡ ─ ☻Ɑ◒♩ꜟ ⌐╟∫≡

╠⅛≤⌂∫√ │ ─ ╡≢№╢⁹ 

 

(1) ▪Ⱶⱡ ─ ☻Ɑ◒♩ꜟ─ │

ᵑ ⌐╟╢ 3400 2400 cm
-1 ─Ⱪ

⌂♪כ꜡ ᵒ1660 cm
-1 ─ ─

⌂ⱪכꜗ◦ ≢№╢⁹ 

(2) 1660 cm
-1 ─ │ 1660 cm

-1 ⅜

╙ ⅜ ⅝ↄ ⌐⌂╢⌐≈╣

⅜ ↕ↄ⌂╢ ⅜№╢⁹ 

(3) ▪Ⱶⱡ ─ ⌐╟╡ ☻Ɑ◒♩

ꜟ⅜ ⌂╢↓≤⅛╠ ─ ⌐ ≈

╙─≤ ⅎ╠╣╢⁹ 
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