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╣⁸₈ X─ Y╩ ∆╢ ╩ ∆╢√╘─ ₉│⁸₈

X⌐╟∫≡ Y╩ ∆╢ ╩ ∆╢ ₉≤ ↕╣╢⁹ 

1.5 ≤  

│⁸ ⌐╟∫≡ ↕╣⁸ ⌐ ╢ ─ ╩

∆╢╙─≢№╡⁸ ∟⁸ ⅜ ╩ ∆╢√╘─ ╩ ∆╢ ⌐

⇔√ ≢№╢⁹ 

ⱶ⌐⅔™≡│⁸כ꜠◒─ │⁸ ⁸ ⁸ │∕╣╠─ ─

≢№╢⁹ ⱶ⌐⅔™≡│⁸כ꜠◒ │⁸ ⁸ │∕╣╠

─ ─ ≢№╢⁹ 

─ⱶכ꜠◒ .2 Claim Construction  

─ ╩ⱶכ꜠◒⁸│ ─ⱶכ꜠◒⁸⅜╢∆≥ ⌐⅔™≡│⁸ ⌐

┘ ╩ ╢↑⅔⌐ⱶכ꜠◒⁹╢⅝≢⅜≥↓╢∆ ⌐ ╢

subject matter│⁸◒꜠כⱶ⌐ ↕╣√∆═≡─ ⌐╟∫≡ ↕╣

⌂↑╣┌⌂╠⌂™⁹ ⱶכ꜠◒ │ ╩ⱶכ꜠◒─ ∆╢ ⁸

↕╣√ │ ╢↑⅔⌐ⱶכ꜠◒√╣↕ ↕╣√ │ ↕╣√∆═≡

─ ⅜ ╕╣⌂↑╣┌⌂╠⌂™⁹ 

─ⱶכ꜠◒⁸≡⇔≥ ⌐⅔™≡│⁸∕─ ┘ ⌐ ⇔≡⁸

╙ ⌂ ╢↑⅔⌐ⱶכ꜠◒⁹™⌂╠⌂┌╣↑⌂↕⌂╩ ⌐≈™≡│⁸

⇔ ⌐ ⌂ │ ⅜ ↕╣≡™╢ ⁸∕─ │

╩ ─ⱶכ꜠◒⁹™⌂╠⌂┌╣↑⌂⇔ ⌐≈™≡ ⅜№╡ ╠⅛⌐∆╢
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⅜№╢ ⁸ ⁸ ─ ⁸ ┘ ─ ╩ ⇔⌂↑╣

┌⌂╠⌂™⁹ ⇔ ≤⇔≡ ⅜№╢ │⁸ ⁸ ⁸ ⁸

⁸ ⁸ ┘ ⌐╟╢ ─ ╩ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

ⱶכ꜠◒ 2.1 ─  

ⱶכ꜠◒ ─ ─ⱶכ꜠◒⁸│ ─ ⁸ ≤™℮ ╩

⌐ ⌐ⱶכ꜠◒⁸≡∫╟⌐≥↓╢∆ ↕╣╢ ╩ ∆╢↓≤⌐№╢⁹ 

ⱶכ꜠◒ 2.2 ─♃▬Ⱶfi◓ 

⌐ⱶכ꜠◒ ↕╣╢ │⁸ ⅜ ⌐⅔™≡ ≢⅝√ ⌐

↕╣⌂↑╣┌⌂╠⌂™⁹ 

ⱶכ꜠◒ 2.3 ─ ┘  

─ⱶכ꜠◒ │⁸ ⅜ ╩ⱶכ꜠◒╢∆ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

≡™≈⌐ⱶכ꜠◒ ╩∆╢ │⁸ ≢⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ─ ≢№╡⁸ ⌐⅔↑╢∕─ ⅜ ∆╢ ─

general knowledge ┘ ─ ordinary skill ╩ ∆╢ ≢№∫≡⁸

≈ ╩ ⇔⁸ ∆╢↓≤⅜≢⅝╢ ╩™℮⁹ 

≤│⁸∕─ ⅜ ∆╢ ⌐⅔↑╢ ─ ╩™™⁸

│ ⌐ ↕╣≡™╢ ⁸ ┘⁸ │ ⌐ ↕╣√ ⁸

│ ⌐ ∫≡ ↕╣╢ ╩ ╗⁹ ─ ≤│⁸ ─ ⁸

╩ ∆╢ ─ ╩™℮⁹ ─ ┘ ─ ╩⁸₈

─ ₉≤ ∆╢⁹ 

ⱶכ꜠◒ 2.4 ─  

2.4.1 ─  

─ⱶכ꜠◒ ⌐⅔™≡│⁸ ─ ╩ ⇔⁸ ─ ╙

⌐ⱶכ꜠◒⁸≡⇔ ↕╣╢ ╩ ⌐ ∆╢↓≤⅜⌂™╟℮⌐⁸ ⅜

⌐ ⇔≡ ⇔√ ╩ ⱶכ꜠◒⁸∏╠⌂╖─™⌂╠⌂┌╣↑⌂⇔

─ ╩ ⌐ ⌐ⱶכ꜠◒⁸∏╠⌂┌╣↑⌂⇔ ↕╣╢ ⌐ ↕⌂™

≡™⅔⌐ⱶכ꜠◒╩ ⇔≡│⌂╠⌂™⁹ 

2.4.2 ─  

⌐ ╢ ≡™≈⌐ⱶכ꜠◒⁸≡™⅔⌐ ⌂╢ ⅜⌂↕╣√ ⁸

╙ ™ ⌂ ⌐╟∫≡ ╩∆╢─≢│⌂ↄ⁸ ⌂ ⌐ ≠™≡⁸
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⅜ ╩ ∆╢ ≢ ╩⇔⌂↑╣┌⌂╠⌂™⁹ ∟⁸

╩ ≤⇔⌂™ ╩ ∆╢⁹ ⇔⁸ ─ⱶכ꜠◒⇔ ⅜ ⌐ ≢№╡

⅜ⱶכ꜠◒─ ≤⌂∫√ │⁸ ⅜ ╩ ∆╢ ≢ ╩

⇔≡│⌂╠⌂™⁹ 

⌐ⱶכ꜠◒ ─ presumption of validity ╩ ∆╢ ⁸

ⱶכ꜠◒⌂ ─ ⌐ ≠™≡⁸∕─ ╩ ⌐ practicable ⌂

╙─≤∆╢ ⅜№╡⁸ ≡™⅔⌐ⱶכ꜠◒≈ ⌐ ↕╣√ ╩ ⅝ ⅎ

√╡ ⇔≡│™⌂™↓≤⅜ ╘╠╣╢⁹ ∫≡⁸ ─ⱶכ꜠◒⇔ ⅜ ≈⇔

⅛⌂ↄ⁸ ⌐ ↕╣√ ⌐╟∫≡ ⅜ⱶכ꜠◒ ≢№╢↓≤⅜ ╠

⅛≢№╢≤⅝⁸ ⅎ┌⁸ ⌐ ↕╣√ │ ≢⅝⌂™

⌐ⱶכ꜠◒⅜ ╕╣╢≤⅝│⁸ ─ ╩ ∆╢√╘∞↑⌐

│ ╩ ⇔≡│⌂╠⌂™⁹ ⅎ┌⁸◒꜠כⱶ─ ⅜ ─

≢№╢ ⁸ ⌐ ↕╣√ ⌐╟∫≡⁸ ─ ─ ⅜ ⌐

⌐№╢ │ ─ ╩ ≢⅝⌂™↓≤⅜ כ꜠◒⁸│⅝≥╢№≢⅛╠

ⱶ ┘ ─ ⌐╟∫≡ ─ ─ │ ⌐ ↕╣≡™⌂™√

╘⁸ ─ ╩ ≡™⅔⌐ⱶכ꜠◒⌐╘√╢∆ ⌐ ↕╣√₈ ₉

≤™℮ ╩ ⅝ ⅎ√╡ ─ⱶכ꜠◒⁹™⌂│≢⅝═╢∆ ⌐⅔™≡│⁸

₈ ₉│ ≤⇔≡ ╩ ╗─≢№╡ ╩ ⇔≡│⌂╠⌂™⁹ 

 

 1 

 ₢ⱶכ꜠◒₡

 ⌐⅔™≡ ⅛╠ ⌐ ↑╠╣√ ≤⁸ 

─ ─ ≤⁸ΝΝ 

╩ ╗↓≤╩ ≤∆╢ ⁹ 

₡ ₢ 

╢↑⅔⌐ⱶכ꜠◒ ₈ ₉│⁸₈ ₉ │₈ ─ ₉─™∏╣

⌐ ↕╣╢═⅝⅛⁹ 

₡ ₢ 

⌐⅔↑╢ ⅜ ∆╢ ⌐⅔↑╢ ⌐╟╣┌⁸

₈ ₉≤™℮ │ ₈ ₉ │₈ ─ ₉⌐ ↕╣╢⁹

│⁸ ─ ⌐⅔™≡ ─ ╩ ⇔√ ╩ ∆╢⁹ ∟⁸

│ ⅛╠ ⌐ ↄ ≤⌂∫≡⅔╡⁸ ⌐ ♩כ◦─

╩ ⅛╠ ⌐ ⌡╢↓≤≢⁸∕─ ⅜ ≢⌂™ ≤⌂╢╟℮⌐⇔≡™

╢⁹↓╣⌐╟∫≡ ─ │⁸◖fi◒ꜞכ♩ ≤ ⇔≡ ⇔≡⅔╡⁸

─ ⌐╟╢◖fi◒ꜞכ♩ ─ ∏╣╛ ⅜ ∂⌐ↄↄ⌂╢

╩ ∆╢⁹ ╢↑⅔⌐ⱶכ꜠◒⁸≡∫ ₈ ₉│⁸₈ ─ ₉≢│⌂

ↄ₈ ₉≤ ─ⱶכ꜠◒≡∫╟⌐╣↓⁸╡№≢⅝═╢∆ ⅜

⌂╙─≤⌂╡⁸ ─ ┘ ╩ ∆╢↓≤⅜≢⅝╢⁹ 
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 2 

₡  ₢ⱶכ꜠◒─

ΝΝ ⁸ ⅜ 0.5wt% 5wt%─ ⱷ♅ꜟ╩ ╗╟℮

∆╢ ╩ ╗↓≤╩ ≤∆╢ ─ ⁹ 

₡ ₢ 

⇔ ⅜ ╩♃כ♦ ⇔≡⁸ ⌐ ≥ⱶכ꜠◒─

─ ⅜ ⌐ ↕╣≡™╢↓≤╩ ⇔⁸ ─ ≤─ ⅜

₈ 0.5wt% 2wt%─ ⱷ♅ꜟ₉≢№╢⌐ ⅞⌂™ ─ⱶכ꜠◒⁸ ⌐

⅔™≡│⁸∕─ ⱷ♅ꜟ─ │₈2wt% 5wt%╟╡╙ ⅝™₉≤

↕╣╢═⅝⅛⁹ 

₡ ₢ 

⌐ⱶכ꜠◒─ ↕╣√ ⱷ♅ꜟ─ │ ⌐ ≢№╡⁸◒

≡™⅔⌐ⱶכ꜠ ⌐ ↕╣√ ╩ ⅝ ⅎ√╡ ∆╢═⅝≢│⌂

™⁹ ∫≡⁸ ─ ⌐ ─ ⱷ♅ꜟ─ │⁸₈2wt% 5wt%╟

╡╙ ⅝™₉≤ ↕╣╢═⅝≢│⌂™⁹ 

2.4.3  

─ │⁸ ─ ⌐ ╩ⱶכ꜠◒√╣↕ ≤∆╢ ╩ⱶכ꜠◒

≤∆╢ ─ⱶכ꜠◒⁹ ⌐⅔™≡│⁸ ⌐ ┘ ╩ ∆╢

↓≤⅜≢⅝╢ ┘ ╩ ∆╢ ⁹ ─ⱶכ꜠◒⁸≡∫ ⌐⅔

⌐ⱶכ꜠◒⁸│≡™ ↕╣√ ╩ ≤⇔⁸ ┘ ─ ⌐

⌐ⱶכ꜠◒≡™≠ ↕╣╢ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™─≢№∫

⌐ⱶכ꜠◒⁸≡ ↕╣╢ ─ⱶכ꜠◒╩ ─ ⌐ ⇔≡│⌂╠⌂™

⌐ⱶכ꜠◒⁸⇔ ↕╣╢ ╩ ⅜ ⌐ ┘ ╩ ╪∞

≢╙ ⌐ ⇔ ⌂™ ⌐╕≢ ⇔≡╙⌂╠⌂™⁹ 

─ ╩ⱶכ꜠◒⅜ ≤∆╢ ⱶ⌐│⁸כ꜠◒⁸ ∏⅛╠ ╩

∆╢ ╩ ⇔≡ ─ ╩ ─ⱶכ꜠◒⁹™⌂╠⌂┌╣↑⌂⇔

⌐⅔™≡│⁸ ┘ │ ⌐ ⌐ⱶכ꜠◒⁸╡№⌐ ↕╣≡

™⌂™ │⁸ ⌂⅜╠ ⌐│ ╠⌂™⁹ ⇔⁸ │ⱶכ꜠◒⁸

─ ⌐≈™≡─ ⌂ ⌐ ⅞⌂™⅛╠⁸ ≤│⌂∫≡™⌂™

⅜№╢ ─ⱶכ꜠◒⁸╡№╙ ─ ⌐ ∆═⅝≢│⌂ↄ⁸∕─ ─

⁸ ⁸ ┘ ╩ ⌐ⱶכ꜠◒⁸≡⇔ ↕╣╢ ⅜ ↕

╣╢╟℮⌐⁸ ┘ ╩ ⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

╩ⱶכ꜠◒ 2.4.3.1 ≤∆╢  

⌐ⱶכ꜠◒(1) ↕╣╢ │⁸ ⌐ ╩ⱶכ꜠◒√╣↕ ≤∆╢⁹ 
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⌐ⱶכ꜠◒(2) ↕╣╢ │⁸ ─ⱶכ꜠◒≡⇔≥ ⌐╟∫≡ ╕╡⁸

⅜ ╩ ⇔√ ≢ ⇔√ ─ ⌐╟∫≡ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

─ⱶכ꜠◒(3) ⌐ⱶכ꜠◒⁸│≡™⅔⌐ ↕╣√ ⌂ ╩ ≤⇔⌂

↑╣┌⌂╠∏⁸∕─℮∟─™∏╣─ ╙ ⇔≡│⌂╠⌂™⁹ ⅎ┌⁸

⌐ⱶכ꜠◒ ─ ⅜ ↕╣≡™╢ ⁸∕─℮∟─ ─

⌐ⱶכ꜠◒≡™≈⌐╖─ ↕╣╢ ╩ ⇔≡│⌂╠⌂™⁹☺▼ⱪ♁

fi ≢ ꜟⱶ⌐≈™≡│⁸ⱪꜞ▪fiⱩכ꜠◒√╣⅛ ≤ ⌐ ↕

╣√ ╩ ⌐ⱶכ꜠◒⁸≡∑╦ ↕╣╢ ╩ ⇔⌂↑╣┌⌂╠

⌂™⁹ ─  

(4) ⌐⅔↑╢ ─ⱶכ꜠◒ ⅜∕╣∙╣ ⌐ ⇔≡⅔╡⁸

⌂╢ ╩ ∆╢ ⁸ ╩ⱶכ꜠◒─≈ ≥ⱶכ꜠◒─ ≢№╢≤ ⇔

≡⁸ ⌐ⱶכ꜠◒─ ↕╣╢ ⅜ ≢№╢≤⇔≡│⌂╠⌂™⁹ ◒꜠

ⱶכ ─  

∆═⅝ ⱶכ꜠◒⁸│≡⇔≥ ─ ─ⱶכ꜠◒⁸│ ⌐⅔↑╢

≢№╢⌐∆⅞∏⁸ ⌂ ≢│⌂ↄ⁸◒꜠כⱶ─ │ ⌐╟

∫≡ ↕╣⌂™↓≤≢№╢⁹ ⌐⁸ │⁸ ⌐⅔

↑╢ ─ⱪכꜟ◓ ⱶכ꜠◒ ─ ⌐ ↕╣╢⌐∆⅞∏⁸ כꜟ◓╢⌂

ⱪ─ ⱶכ꜠◒ ─ ⌐│ ↕╣⌂™⁹ 

─ⱶכ꜠◒(5) ⌐⅔™≡│⁸ ─ │ │⁸ ≤⇔≡

╠╣√ ─╖ ╗↓≤≤∆╢⁹ 

₈ ₉≤│⁸ ─ ⅜ │ ⌐ ∆╢↓≤╩ ∆

⁸ │⁸ ─ ⅜№╢ ─ ╩ ∆╢↓≤╩ ∆

╩™℮⁹₈ ₉≤│⁸ ⌐ ⇔≡ ≢№╢↓≤╩ ∆ ⌂

╩™℮⁹ ⅎ┌⁸ │⁸ CRT ⁸כ♃♬⸗ כ♃♬⸗

LCD ⁸ⱪꜝ☼ⱴ⸗♬♃כ PDP ┘ ♪כ○▬♄ LED כ♃♬⸗

╩ ∆⅜⁸↓─ ⁸₈ ₉│ ─ │ ≢№╡⁸

⁸₈ CRT ₉⁸₈כ♃♬⸗ כ♃♬⸗ LCD ₉⁸₈ⱪꜝ☼ⱴ

כ♃♬⸗ PDP ₉ ┘₈ ♪כ○▬♄ LED ₉כ♃♬⸗ │ ─

│ ≢№╢⁹₈ ╠╣√ ₉≤│⁸ ⌐ ─

┘ ⌐ ⅜ ≢⅝√ ╩

™℮⁹ 

─ⱶכ꜠◒(6) ⌐⅔™≡│⁸ ─ ⌐ⱶכ꜠◒│ ↕╣√ ⌐

─╖ ╠╣╢⁹₈ ⱶ⌐⅔™≡₈כ꜠◒⁸│≥₉ │₉⁸₈ ┘₉≢

─ ⌂ ─ ╩ ⌐ ∆╢↓≤╩™℮⁹ ⅎ┌⁸₈

A⁸B⁸C │ D₉⁸₈A⁸B⁸C ┘ D⅛╠ ╢ ─ ⅛╠ ┌╣╢

₉ ⅜∕╣≢№╢⁹ 

─ⱶכ꜠◒(7) ⌐⅔™≡│⁸∕─ ─ ⌐ⱶכ꜠◒│ ↕╣√ ⌐ ╠╣
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╢⁹ ─ ─ ⁸ ⅎ┌₈ dual ₉⁸₈ ₉⁸₈ ⌂ↄ≤╙

≈₉ ⌐⅔™≡⁸₈ ₉─ │₈ ₉≢╡⁸₈ ₉─ │₈ ⌂

ↄ≤╙ ≈₉ │₈ ≈ ₉≢№╡⁸₈ ⌂ↄ≤╙ ≈₉─ │₈ ≈

⌐ⱶכ꜠◒⁹╢№≢₉ ↕╣√ ─ ⅜ ⌂ ⁸ ⅎ┌₈ A⁸

B⁸ C╩ ╗↓≤╩ ≤∆╢ΝΝ─ ₉ ≢│

₈ ΝΝ A B C₉≢№╡⁸∕╣∙╣─

─ ⌐₈ ₉⅜ ↕╣╢ ─╟℮⌐⁸∕─ ─₈ ₉⅜ ─

≢№╢ ≈⌐ ╠╣╢ ─⅛⁸∕╣≤╙ ⌂╢ ⌂ ≢№╢

≈⌐ ╠╣⌂™ ─⅛⅜ ≢№╢ │⁸ ⁸ ─ ⁸

┘ ─ ╩ ⇔≡⅛╠ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ⱶכ꜠◒(8) ⌐ⱶכ꜠◒⁸│≡™⅔⌐ ↕╣√₈ about ₉⁸₈

approximately ₉ │∕─ ─ ⌐≈™≡│⁸ ⌐ ⇔≡

│⌂╠∏⁸ ─ ─ ⌐ ∂≡ ⌂ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹

∟⁸ ⁸ ─ ⁸ ┘ ─ ╩ ⇔≡⅛╠⁸∕─

∆╢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2.4.3.2 ┘ ╩ ∆╢  

⌐ⱶכ꜠◒(1) ↕╣╢ ╩ ∆╢√╘⌐⁸ ┘ │™∏╣╙◒꜠

ⱶכ ─ ≤∆╢↓≤⅜≢⅝╢⁹ 

─ⱶכ꜠◒(2) ⌐ⱶכ꜠◒⁸│≡™⅔⌐ ↕╣√ ╩ ≤⇔⌂↑╣┌⌂

╠∏⁸ ┘ ╩ ∆╢↓≤│≢⅝╢╙──⁸ │ ⌐

│⌐ⱶכ꜠◒⅜╢™≡╣↕ ↕╣≡™ ⌐ⱶכ꜠◒╩ ╖ ╪≢ ⇔

≡│⌂╠⌂™⁹ ╖ ╖ ─  

(3) │ │⁸ ⌐ ⅜ ╘╢ ╩ ∆╢ ╕⇔™ │

⌂ ⌐ ─ⱶכ꜠◒⁸∏⅞ ─ⱶכ꜠◒⁸│≡™⅔⌐ ╩ ⌐

│ ⌐ ↕╣√ ⌂ │ ─╖⌐ ⇔≡│⌂

╠⌂™⁹ ─ⱶכ꜠◒⁸⇔ ⅜ ⌐ │ ⌐ ↕╣√

≢№╢ │ ≤∆╢⁹ ⅎ┌⁸ ⱶ⅜⁸כ꜠◒ A≤

B ≤╩ ↕∑╢↓≤≢ C ╩ ∆╢ ≢№╡⁸∕─ ⅜

50~100ʕ≢№╡⁸∕─ ⅜ⱶכ꜠◒ ╩ 80ʕ⌐ ⇔≡™╢ ⁸

⇔ ⌐⅔™≡╙ A≤ B≤╩ 80ʕ≢ ↕∑≡ C╩

∆╢ ⅜ ↕╣≡™╢≤⅝│⁸ ⌐ ∆╢√╘⁸

│ⱶכ꜠◒ ─ ≢№╢≤ ∆╢⁹╕√⁸ │

─ ╩ ⱶ⌐≈™≡⁸כ꜠◒╗ ╩ⱶכ꜠◒ ∆╢

╙⁸ ⌐ ↕╣√⁸ ⌐ ∆╢ ⁸ │ ┘∕─

⌐ ↕╣╢⁹ 

⌐ⱶכ꜠◒(4) ↕╣√ ⅜ ⌐⅔↑╢ ∆╢ ╩ ⇔
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≡™╢ │⁸ ─ ∆╢ ⌂ ─╖╩╙∫≡◒꜠

╩ⱶכ ⌐ⱶכ꜠◒⁸≡⇔ ↕╣╢ ╩ ⇔≡│⌂╠⌂™⁹ 

(5) │⁸ ⌐ ╩ ∆╢√╘⌐ ™╠╣⁸ ⅜ ⌐⅔

™≡ ↄ ≢⅝╢─⌐ ─ⱶכ꜠◒⁸╡№≢─╙╢∆⌐℮╟≈ ⌐

™≡│⌂╠⌂™⁹ 

ⱶכ꜠◒ 2.5 ─ ┘  

─ⱶכ꜠◒ ⌐ ™╠╣╢ ⌐│⁸ ┘ ⅜ ╕╣╢⁹ 

2.5.1  

─ⱶכ꜠◒ ⌐ ™╠╣╢ ⌐│⁸ ─ ⁸ ─ ⁸

┘ ⅜ ╕╣╢⁹ ⌐⁸ ⅎ┌⁸ ─ ⁸

╩ ∆╢ ⁸ ┘∕─ ⅜ ╕╣╢⁹ 

2.5.1.1 ⁸ ─ ┘  

⌐ⱶכ꜠◒ ↕╣╢ ╩ ∆╢√╘⌐⁸ ⁸ ─ ⌐⅔↑╢

ⱶכ꜠◒─ ┘ ⱶכ꜠◒╙╣∏™│ ─ ≤∆╢↓≤⅜≢⅝╢⁹ 

 

 1 

 ₢ⱶכ꜠◒₡

╩ ∆╢√╘─◖fi♩꜡⁸≥ꜝכ 

◖fi♩꜡כꜝ⌐╟╡ ↕╣╢↓≤≢⁸Ɽ♃כfi ─ ╩♃כ♦ ∆

╢≤ ⌐⁸ ─♃כ♦ ╩♪כ◖ ◖fi♩꜡כꜝ⌐ ∆╢⁸

ꜚ♬♇♩≤⁸ 

ΝΝ 

╩ ╗↓≤╩ ≤∆╢ ╩ ∆╢ Ɑfi⁹ 

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣√ ₈Ɽ♃כfi₉│ ⌐ ∆═⅝⅛⁹ 

₡ ₢ 

⅜fi₉כ♃ⱶ⌐│₈Ɽכ꜠◒ ⌐ ↕╣≡™⌂™√╘⁸ ₈Ɽ♃כfi₉

╩ ⌐ ∆╢⅛⌐≈™≡│⁸ ╩ ∆╢↓≤⅜≢⅝╢⁹ 7

⌐⁸₈Ɽ♃כfi 2⌐│⁸ ─ 211⅜⁸Ɽ♃כfiⱩ꜡♇◒≤⇔≡ ↕╣

≡⅔╡⁸∕─ ─ 211⅜ ꜚ♬♇♩ 11⌐╟∫≡ ─ ≥♃כ♦

⇔≡ ↕╣╢₉≤ ↕╣≡™╢⁹ ⌐ⱶכ꜠◒⁸≡∫ ↕╣√ ₈Ɽ♃

fi₉│⁸כ ⌐ ↕╣╢Ɽ♃כfiⱩ꜡♇◒╩ ╗≤ ↕╣╢⁹ 
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 ₢ⱶכ꜠◒₡

 ▪ꜟⱵ♬►ⱶ ≤⁸ 

 ≤⁸ 

╩ ╖⁸ 

│⁸ⱡ♬ꜟⱨ▼ⱡכꜟⱳꜞ◄♅꜠fi◓ꜞ◖כ◄ꜟכ♥ꜟ nonyl 

phenol polyethylene glycol ether⁸ⱳꜞ◄♅꜠fi◓ꜞ◖כꜟ PEG ⁸ⱳꜞⱦ♬ꜟ

ꜟכ◖ꜟ▪ PVA ⁸ ◄ⱳ◐◦ ⅛╠ ┌╣╢ ≈─ ┘∕╣╠─

╩ ↕∑≡ ╢ ≢№╢⁸ 

↓≤╩ ≤∆╢ ─ ▪ꜟⱵ♬►ⱶ ⁹ 

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣√₈∕╣╠─ ╩ ↕∑≡ ╢ ₉│⁸ⱡ♬ꜟⱨ

▼ⱡכꜟⱳꜞ◄♅꜠fi◓ꜞ◖⁸ꜟ♥כ◄ꜟכⱳꜞ◄♅꜠fi◓ꜞ◖⁸ꜟכⱳꜞⱦ♬

ꜟכ◖ꜟ▪ꜟ ┘ ◄ⱳ◐◦ ─ ≈─ ─ ⌐ ↕╣╢⅛⁹ 

₡ ₢ 

⌐⅔↑╢ ⌐ ↕╣√ │⁸ⱡ♬ꜟⱨ▼ⱡכꜟⱳꜞ◄♅꜠fi

ꜟכ◖ꜞ◓⁸ⱳꜞ◄♅꜠fiꜟ♥כ◄ꜟכ◖ꜞ◓ ┘ ◄ⱳ◐◦ ─ ⅜

1 2 2 ─ ≢ ↕╣≡ │≡™⅔⌐ⱶכ꜠◒⁸╠⅛≥↓╢ ─

⅜ ≈─ ─ ╩ ╕⌂↑╣┌⌂╠⌂™≤│ ↕╣≡⅔╠∏⁸∕─

℮∟─ ≈⁸ ≈ │ ≈─ ╩ ⌐ ⇔≡ ∆╢↓≤⅜≢⅝╢↓≤│

╠⅛≢№╢⁹ 

2.5.1.2  

≤│⁸ ─ ⅛╠ ─ ⌐ ╢ ⌐⅔↑╢⁸

─ ⁸ ─ ┘ ─ ⁸ ⅎ┌ ⁸ ה

│ ─ ה ⁸ ⁸ ⁸ ⁸

⁸ │∕─ ─ ╩™℮⁹ 

─ ⅛╠ ─ ⌐ ╢ ⌐⅔™≡⁸ │

⅜ │ ╩ ─ⱶכ꜠◒⌐╘√╢∆ │ ⌐

≈™≡ ╩ ∫≡™╢ ⁸∕─ ⱶכ꜠◒╙ ─ ≤∆╢

↓≤⅜≢⅝╢⁹ 

 

 3 

 ₢ⱶכ꜠◒₡

ₒ ₓ 

 ⁸≥☻כ♁

♪꜠▬fi≤⁸ 

 ⁸≥♩כ◕
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╩ ╖⁸ 

♩כ◕⁸│♩כ◕ ≤ ♩כ◕ ≤╩ ╖⁸ ♩כ◕

│☻Ɽ♇♃ꜞfi◓ ≢№╢⁸ 

↓≤╩ ≤∆╢ ♩ꜝfi☺☻♃⁹ 

ₒ ₓ 

⌐⅔™≡☻Ɽ♇♃ꜞfi◓ ♩כ◕┘ ⅛╠ ♩כ◕╢

╩ ∆╢ ≤⁸ 

♩כ◕ ⌐⅔™≡Ɫכ♪ⱴ☻◒ ╩ ∆╢ ≤⁸ 

♩כ◕ ─ ─ ─ ☻כ♁⌐ ♪꜠▬fi◄ꜞ▪╩

∆╢ ≤⁸ 

Ɫכ♪ⱴ☻◒ ╩ ∆╢ ≤⁸ 

╩ ╗↓≤╩ ─♩כ◕╢∆≥ ⁹ 

₡ ₢ 

1 ┘ 2⌐ ─₈☻Ɽ♇♃ꜞfi◓ ₉│ ⌐ ∆

═⅝⅛⁹ 

₡ ₢ 

2─₈☻Ɽ♇♃ꜞfi◓ ₉⌐≈™≡⁸ │ ─ ⌐⅔

™≡ ⅜☻Ɽ♇♃ꜞfi◓ ⌐╟∫≡₈ ⇔≡₉ ↕╣╢╙─

≢№∫≡⁸☻Ɽ♇♃ꜞfi◓ ⌐╟∫≡₈ ⌐ ⇔≡₉ ↕╣╢╙─≢

│⌂™↓≤╩ ⇔≡™╢⁹ ∫≡⁸↓─ ╩ ⌂╢ ⌐⅔↑

╢ ╩ ∆╢ ─ ≤∆╢↓≤⅜≢⅝╢⁹ ∟⁸ ⅜ ⌂╢

⌐⅔↑╢₈☻Ɽ♇♃ꜞfi◓ ₉⌐≈™≡⁸∕╣∙╣ ⌂╢ ↑

│ ╩⇔≡™√ ⅜⌂™ ╡⁸ 1 ┘ 2⌐ ─₈☻Ɽ♇♃ꜞ

fi◓ ₉│ ─ ⅜⌂↕╣╢═⅝≢№╢⁹ 

 

 4 

 ₢ⱶכ꜠◒₡

crystallization temperature╟╡╙ ™ ≢⁸PET ╩

●☻⌐ ↕∑╢↓≤≢⁸ ─ ╩ ℮↓≤╩ ≤∆╢⁸

ⱳꜞ◄♅꜠fi♥꜠ⱨ♃꜠כ♩ polyethylene terephthalate, PET╩ ∆╢√╘

─ ⁹ 

₡ ₢ 

ⱶ⌐⅔↑╢₈כ꜠◒ ₉≤│⁸₈ initial crystallization 

temperature ₉╩ ∆─⅛⁸∕╣≤╙₈ ─ further crystallization 

temperature ₉╩ ∆─⅛⁹ 

₡ ₢ 

⌐≈™≡│⁸ ─ ≢─ ⌐⅔™≡⁸ ⅜⁸

─ │ ≈─ ⱪ꜡☿☻╩ ╢⁸ ∟⁸ ⌐ PET ╩
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≢ ╩ ∫√ ≢⁸ ─ ≢ ╩ ℮─≢№╡⁸

─╟℮⌂ ≈─ ⱪ꜡☿☻─╖≢ ╩ ℮─≤│ ⌂

╢↓≤╩ ╘√↓≤⅜ ↕╣≡™╢⁹ ∫≡⁸ ⱶ⌐⅔↑╢₈כ꜠◒⁸│

₉╩₈ ₉⌐ ⇔≡⅔╡⁸ ⌐ ⅜

∆╢₈ ─ ₉≢│⌂™≤⇔≡™╢⁹ 

│ ⌐ ∆╢╙─≢№╡⁸ ⱶ⌐⅔↑╢₈כ꜠◒⅜ ₉

╩₈ ₉⌐ ⇔√ ≢ ╩ ⇔≡™╢─≢№╢⅛╠⁸

√≤ⅎ ⱶ⌐⅔↑╢₈כ꜠◒⅜ ₉╩₈ ₉⌐ ∆

╢ ╩ ∫≡™⌂⅛∫√≤⇔≡╙⁸ ≤⇔≡∕─₈ ₉╩₈

₉≤ ∆═⅝≢№╢⁹ 

2.5.2  

─ⱶכ꜠◒ ⌐ ™╠╣╢ ≤│⁸ ─ ─ ╩™™⁸

⁸ ⁸ ⁸ ⁸ ┘ ⌐╟╢ ╩ ╖⁸

⌐ │ ⌐╟╢ ─ │ ╩╙ ╗⁹ 

≤⇔≡⁸ ─ │⁸ ─ ≢⌂↑╣┌⌂╠⌂™⅜⁸

⌂ ⅎ┌ ⌐╟╢ │∕─ ╡≢│⌂™⁹ 

 

 5 

 ₢ⱶכ꜠◒₡

(1) ╩ ●☻ ≢ 500ʕ╕≢ ∆╢ ≤⁸ 

(2) ╩ ▪fi⸗♬▪●☻ NH3 ≤ ♅♃fi TiCl4 ≤─

●☻ ⌐ ∆ ≤⁸ 

╩ ╗↓≤╩ ≤∆╢ ♅♃fi TiN ─ ⁹ 

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣√₈ ●☻₉≤™℮ │ ⌐ ∆═⅝⅛⁹ 

₡ ₢ 

⌐│₈ ●☻₉⅜ ⌐ ↕╣≡™⌂™⁹

Glossary of atmospheric chemistry terms─ ⌐╟╣┌⁸₈ ●☻₉≤│⁸

₈ ↕╣√ ≢ ╩ ⇔⌂™●☻≢№╢⁹ ⅎ┌ ⌐⅔↑╢Ⱬꜞ

►ⱶ●☻⁸▪ꜟ◗fi●☻ ●☻ ┘ ≢№╡⁸ ─ ⌐ ⇔≡ ⇔

⌂™₉⁹ ∫≡⁸₈ ●☻₉│⁸₈ ↕╣√ ≢ ╩ ⇔⌂™●

☻₉≤ ∆╢═⅝≢№╢⁹ 

2.5.3 ╩ ⌐ 

─ⱶכ꜠◒ ⌐ ™╠╣╢ ≤⇔≡│⁸ ∏ ╩ ⇔⌂↑╣┌⌂

╠⌂™⁹ ⇔ ╢↑⅔⌐ⱶכ꜠◒≡∫╟⌐ │ ─ ⅜
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╠⅛⌐⌂∫√ │⁸ ╩ ∆╢ │⌂™⁹ ⇔∕─ ⅜

≤⇔≡ │∕╣⌐≈™≡ ⅜№╢ │⁸ ╩ ∆╢↓≤⅜≢

⅝╢⁹ ≤ ≤─ ─ⱶכ꜠◒⌐ ⌐≈™≡ ╛ ⅜ ∂

√ │⁸ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⇔ ╢↑⅔⌐ⱶכ꜠◒≡∫╟⌐ │ ─ ⅜ ╠⅛

⌐⌂∫√╙──⁸ ⅜ ≤⇔≡ ℮ ⁸ ⌐╟╢ ≤™∫√

╩ ∆═⅝⅛ ⅛⌐≈™≡│⁸ ⅜ ─ ─ ⌐ ∂≡

╩ ℮⁹ 

ⱶכ꜠◒ 2.6 ─  

2.6.1  

ⱶכ꜠◒ ┘ ⌐ ↕╣√ ⌐≈™≡─ │ ─≤⅔╡≢

№╢⁹ 

2.6.1.1 ─  

ⱶכ꜠◒(1) ┘ ⌐⅔↑╢ ─ │⁸ ⇔≡™╢ │ ─ ≢№

╢≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ╢↑⅔⌐ⱶכ꜠◒ ─ │⁸ ─ ≢№╢≤ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

(3) ─ ─ ╢↑⅔⌐ⱶכ꜠◒╢⌂ ─ │⁸ ─ ≢№╢≤

⇔⌂↑╣┌⌂╠⌂™⁹ ╢↑⅔⌐ⱶכ꜠◒╢⌂ ⌂╢ │⁸ ⌂╢

≢№╢≤ ⇔⌂↑╣┌⌂╠∏⁸ ─ ⌐ ≠™≡ ─ ╩ ∆╢

↓≤⅜ ≢⅝√ ⌐ ╡⁸ ─ ≢№╢≤ ∆╢⁹ 

(4) ─ ⌐≈™≡⁸ ⅜ ≢№╢⅛ ⅛─ │ ⅜

╩ ⇔≡™╢⅛ ⅛─ ─™∏╣⌐⅔™≡╙⁸ ─ ⌐≈™

≡│⁸ ⇔≡™╢ │ ≢№╢≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(5) ∆╢ ⅎ┌ ≤ ⅛╠ ↕╣√

─ ≢⁸ ⇔ ─ ⅜ ∆╢ │⁸ ≤⇔≡⁸ ⇔≡™╢ │

≢№╢≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2.6.1.2 ─  

─ⱶכ꜠◒ ⌐⅔™≡│⁸ ─ ⌐≈™≡│⁸ ⅜ ⌐⅔™

≡ ⌐≈™≡ ⌂ ╩ ⇔≡™⌂™ ╡⁸ ─ │

⅜ ∆╢ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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2.6.1.3  

│⁸ ─ ⌐ ⇔≡ ⅜ ∆╢ ─ ≤│ ⌂╢

⌂ ╩ ⇔≡∕─ ╩ ∆╢↓≤⅜≢⅝╢⁹ ⇔⁸ ⌐⅔™≡

╩ ≡ reasonable clarity ≈ precision ⌂ ≢ ⇔≡™⌂

↑╣┌ ⅎ┌⁸ ⌐⅔™≡⁸₈ ⌐⅔™≡ ∆╢ ₈ ₉│₈

₉╩ ∆₉ ⇔≡™⌂↑╣┌ ⁸ │⁸ ⌐⅔↑╢ ⌐ ∆

╢ ─ ─ ⌐ ∆╢ ╩ ⇔√ ⁸ ⌐ ⇔ ⌐

√⌂ ⅜ ↕╣≡™╢↓≤╩ ⌐ ⅎ╢↓≤⅜≢⅝≡™⌂↑╣┌⁸

⌐╟∫≡ ─ ⌐ ⌂ ⅜ ↕╣≡™╢≤ ∆╢↓≤│≢

⅝⌂™⁹ 

╢↑⅔⌐ⱶכ꜠◒ ─ ⌐≈™≡⁸ ⇔ ⅜ ⌐⅔™≡

⅜ ∆╢ ─ ≤│ ⌂╢ ⌂ ╩ ⇔≡™╢ ⁸√≤ⅎ

─ ─ ─ ⅜ ⌐ ≢№∫≡╙⁸ ≤⇔≡ ╩

⌐⅔↑╢ ⌂ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ ⇔⁸ ⇔ ⅜ ─

╩ ⇔≡ ⌂ counterintuitive ╩ ⇔√ ⅎ┌⁸₈

about ₉─ ╩₈ ⌂ exactly ₉⌐ ⇔√ ⁸ ⌐⅔™≡

╩ ∆╢ ⅜ ⌐ ↕╣≡™⌂↑╣┌⁸ │ ↕╣

≡™⌂™≤ ⇔⁸ ≤⇔≡ ╩ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

≡™⅔⌐ⱶכ꜠◒⅜ √⌂ ╩ ⇔≡™╢ ⁸ ⌐ ↕

╣√ √⌂ ─ ─ ⌐ ≠™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ ⇔

⌐⅔™≡ ⌐ ↕╣≡™⌂™ │⁸ ⌐⅔↑╢ √⌂ ≤

∆╢ ─ ⌐ ≠™≡ ⇔⁸ ╩ ─ ⌐ ∆╢ ─

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 1 

 ₢ⱶכ꜠◒₡

╩ ▬○fi ⌐ ∆╢↓≤≢⁸ ▬○fi╩

─ ⌐ ↕∑╢↓≤╩ ≤∆╢ ┘ ♄▬○◐◦fi╩ ⇔√

─ ⁹ 

₡ ₢ 

ΝΝ ⌐⅔™≡ ∆╢₈ ▬○fi₉≤│⁸₈ ─ ▬○fi₉╩

⇔ΝΝ⁹ 

₡ ₢ 

ⱶ⌐⅔↑╢₈כ꜠◒ ▬○fi ₉⌐│⁸♫♩ꜞ►ⱶ⁸◌ꜞ►ⱶ ─

─ ▬○fi⅛╠ ↕╣√ ⅜ ╕╣╢⅛⁹ 

₡ ₢ 

─ ⌐╟╣┌⁸₈ ▬○fi₉⌐│ ⁸ ⁸ ΝΝ
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─ ─ ╩ ┘√▬○fi⅜ ╕╣╢⁹ ⇔⁸ ⅜ ⌐⅔™≡₈ ▬

○fi₉⌐ √⌂ ╩ ⇔≡∕─ ╩ ⇔≡™╢ ⅔⌐ⱶכ꜠◒⁸

↑╢₈ ▬○fi ₉╩ ∆╢≤⅝│⁸ ⅜ ⇔√ ⌐ ≠™

≡⁸₈ ─ ▬○fi⅛╠ ↕╣√ ₉≤ ⇔⌂↑╣┌⌂╠⌂™⁹

∫≡⁸₈ ▬○fi ₉⌐│♫♩ꜞ►ⱶ⁸◌ꜞ►ⱶ ─ ─ ▬○fi⅛╠

↕╣√ │ ╕╣⌂™⁹ 

2.6.1.4 ⌐ ⅜ ∂√  

⅜ ⇔√ ⁸ ╢↑⅔⌐ⱶכ꜠◒⇔ ⌐ √⌂ ⅜ ∂≡™

╢ ⁸ ╩ ∆╢≤⅝│⁸ ─ ⌐ ≠™≡ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

2.6.2 ⱪꜞ▪fiⱩꜟ Preamble  

─ⱶכ꜠◒ ⌐│⁸ⱪꜞ▪fiⱩꜟ ┘Ⱳ♦▫⅜ ╕╣⁸ │ ⌐

╩∕─ ⌐ ↕∑╢⁹ ⅎ┌⁸₈ ≢№∫≡⁸ A ┘ B

╩ ╗↓≤╩ ≤∆╢ ₉─ ⁸ⱪꜞ▪fiⱩꜟ

│ ⌐ ╢ ─ ─ ╩ ∆╢╙─≢№╡⁸Ⱳ♦▫

A ┘ B │ ┘∕╣╠─ ╩ ∆╢╙─≢№╡⁸

╩ ╗ │ⱪꜞ▪fiⱩꜟ≤Ⱳ♦▫≤╩ ∆╢√╘─╙─≢№╢⁹ 

─ⱶכ꜠◒ ⌐ⱶכ꜠◒⅜ꜟⱶ─ⱪꜞ▪fiⱩכ꜠◒⁸│≡™⅔⌐ ↕╣╢

⌐ ⇔≡ ╩ ∆╢⅛ ─ⱶכ꜠◒⁸│⅛ ─ ╩ ∆╢

≤ ⌐⁸ ⌂ ⌐ ≠™≡⁸ ⅜ ⌐ ⇔√ ⱶכ꜠◒┘

⅜ ⇔╟℮≤∆╢ ╩ ⇔≡⁸ ⌐ ⇔√ ≢ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

ⱶ─ⱪꜞ▪fiⱩꜟ│⁸כ꜠◒ ⁸ ⌐ ╢ ─ │ ⌐

╢ ╩ │ ∆╢─⌐ ™╠╣⁸ ⅎ┌₈ⱨꜝ♇◦ꜙ♪ꜝ▬Ⱪ₉─╟

℮⌐⁸ ⌐ ⌐ ╢ ╩ ⇔√╙─⌐ ⅞⌂™ ⅜№╢⁹

│⁸ ⅎ┌₈◖כⱥכ ╩ ∆╢√╘─ ₉⁸₈ⱳꜞⱴכ ─

⌐ ∆╢ ╩ ↕∑╢ ₉─╟℮⌐⁸ ⌐ ╢ ─ │

⇔╟℮≤∆╢ intended use╩ ⇔≡™╢ ⅜№╢⁹ 

⌐⁸ ╢↑⅔⌐ꜟⱶ─ⱪꜞ▪fiⱩכ꜠◒⇔ ⅜ ⌐ ╢ ─

⇔ↄ│ ⌐ ╢ ⌐ ╢ ⌐ ╛ ╩╙√╠↕⌂™ ⁸

⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ⇔≡ ╩ ⇔⌂™⁹ ⅎ┌⁸◒

≡™⅔⌐▫♦ⱶ─Ⱳכ꜠ ⌐ ╢ ─ ⌂ ⱶכ꜠◒─ │

ⱶכ꜠◒ ⅜ ↕╣≡⅔╡⁸ⱪꜞ▪fiⱩꜟ⌐⅔↑╢ ⅜ ─

│ ⇔╟℮≤∆╢ ╩ ∆╢╙─⌐ ⅞∏⁸ ⌐ ╢ ─

╩ ∆╢╙─≢⌂™ ⁸ │ ⌐ │ ≤ ⅜№
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╢⌐ ⅞∏⁸ │ ≤│ ≢№╢⅛╠⁸ ⱪꜞ▪fiⱩꜟ⌐⅔↑╢

⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ⇔≡ ╩ ⇔⌂™⁹ ⅎ┌⁸◒꜠כ

ⱶ⅜₈ⱡכ♩Ɽ♁◖fi⌐ ™╠╣╢ ◦☻♥ⱶ≢№∫≡⁸ΝΝ ꜚ♬♇

♩≤⁸ΝΝ ꜚ♬♇♩≤⁸ΝΝⱨ□fi≤⁸ΝΝⱨ□fi ꜚ♬♇

♩≤⁸ΝΝ ꜚ♬♇♩≤⁸╩ ╗↓≤╩ ≤∆╢⁸ⱡכ♩Ɽ♁◖fi⌐ ™╠

╣╢ ◦☻♥ⱶ₉≢№╢ ⁸ ⇔Ⱳ♦▫⌐⅔™≡ ∆╢ ⌐╟∫≡

⌐ ╢ ─ ⌂ ⅜ ↕╣≡⅔╡⁸ⱪꜞ▪fiⱩꜟ⌐⅔↑╢₈ⱡכ♩

Ɽ♁◖fi⌐ ™╠╣╢₉≤─ ⅜ ⅜ ⌂ ─ │ ⇔╟℮

≤∆╢ ╩ ∆╢⌐ ⅞∏⁸ ◦☻♥ⱶ─ ⌐ ╛ ╩╙√╠

↕⌂™ ⁸ ⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ⇔≡ ╩ ⇔⌂

™⁹ 

↓╣⌐ ⇔≡⁸ ╢↑⅔⌐ꜟⱶ─ⱪꜞ▪fiⱩכ꜠◒⇔ ⅜ ⌐ ╢

─ │ ⌐ ╢ ─ ⌐ ╛ ╩╙√╠∆ │⁸

⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ⇔≡ ╩ ∆╢⁹╟ↄ№╢ ≤⇔≡

│ ─ ⅜ →╠╣╢⁹ 

(1)ⱪꜞ▪fiⱩꜟ⌐⅔↑╢ ⅜ ⌐ ╢ ─ │ ─ ╩

⌐ ⇔≡™╢ ⁹ ⅎ┌⁸◒꜠כⱶ⅜₈꞉▬ꜘ꜠☻ⱴ►☻≢№∫≡⁸ΝΝ

╩ ╗↓≤╩ ≤∆╢꞉▬ꜘ꜠☻ⱴ►☻₉≢№╢ ⁸ⱪꜞ▪fiⱩꜟ⌐⅔↑╢

₈꞉▬ꜘ꜠☻₉│⁸ⱴ►☻─ ⌐ ╛ ╩╙√╠∆╙─≢№╡⁸Ⱳ♦

▫⌐⅔™≡₈꞉▬ꜘ꜠☻₉≤─ ╩ ⇔≡™╢⅛ ⅛ │ ⱴ►☻─

⌂ ╩ ⇔≡™╢⅛ ⅛╩ ╦∏⁸ ⌐ⱶכ꜠◒│ ↕╣╢ ⌐

⇔≡ ╩ ∆╢⁹╕√⁸ ⅎ┌₈ ╩ ∆↓≤╩ ≤⇔⌂

™ꜞfi◗☺ꜙכ☻─ ≢№∫≡⁸ΝΝ╩ ╗↓≤╩ ≤∆╢

╩ ∆↓≤╩ ≤⇔⌂™ꜞfi◗☺ꜙכ☻─ ₉─ ⁸ⱪꜞ▪fiⱩꜟ

⌐⅔↑╢₈ ╩ ∆↓≤╩ ≤⇔⌂™₉≤─ │⁸ ꜞfi◗☺

─☻כꜙ ─ ⌐ ╛ ╩╙√╠∆╙─≢№╡⁸Ⱳ♦▫⌐⅔™≡

₈ ╩ ∆↓≤╩ ≤⇔⌂™₉≤─ ╩ ⇔≡™╢⅛ ⅛ │

─ ⌂ ╩ ⇔≡™╢⅛ ⅛╩ ╦∏⁸ ⌐ⱶכ꜠◒│

↕╣╢ ⌐ ⇔≡ ╩ ∆╢⁹ 

╢↑⅔⌐ꜟⱶ─ⱪꜞ▪fiⱩכ꜠◒(2) ╢↑⅔⌐▫♦ⱶ─Ⱳכ꜠◒⁸│

│ ╩ ∆╢ ≢ ≢№╢⁹ ↑⅔⌐ꜟⱶ─ⱪꜞ▪fiⱩכ꜠◒⁸∟

╢ ┘Ⱳ♦▫─ ⌐╟∫≡ ≢ ⌐ ╢ ╩ ∆╢ ⅜

№╢ ⁸ ⌐ⱶכ꜠◒│ ↕╣╢ ⌐ ⇔≡ ╩ ∆╢⁹

ⅎ┌◒꜠כⱶ⅜₈ⱤꜝⱵ♠ ─ │◐ꜗ♇◘Ᵽ ⅛╠ ┌╣╢♦fiⱪfi

⌐╟∫≡ L-▪ꜟ◑♬fi╩ ∆╢ ≢№∫≡⁸

╩ ≢ ⇔≡⁸ ╩ ⌐ ∆╢ ≤⁸◓ꜟ♃Ⱶfi

◖ꜞⱠⱣ◒♥ꜞ►ⱶ─ ⁸ ╩ ↕∑╢↓≤≢⁸▪ꜟ◑♬fi

╩ ∆╢ ≤⁸ ⅛╠▪ꜟ◑♬fi╩ ∆╢ ≤⁸╩ ╗
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↓≤╩ ≤∆╢ⱤꜝⱵ♠ ─ │◐ꜗ♇◘Ᵽ ⅛╠ ┌╣╢♦fiⱪfi

⌐╟∫≡ L-▪ꜟ◑♬fi╩ ∆╢ ₉≢№╢ ⁸Ⱳ♦▫

⌐⅔↑╢₈ ₉│⁸ⱪꜞ▪fiⱩꜟ⌐⅔↑╢ ₈ ₉≤

reliance ╩ ⇔≡⅔╡⁸Ⱳ♦▫⌐⅔↑╢₈ ₉╩ ⇔╟

℮≤∆╢≤⁸ⱪꜞ▪fiⱩꜟ╩ ⌐⇔≡ ∑≡ ⇔⌂↑╣┌⁸ ⌐ ╢

╩ ∆╢↓≤⅜≢⅝⌂™⁹ ∫≡⁸ⱪꜞ▪fiⱩꜟ⌐⅔↑╢₈ⱤꜝⱵ♠

─ │◐ꜗ♇◘Ᵽ ⅛╠ ┌╣╢♦fiⱪfi ₉≤─ │⁸◒

⌐ⱶכ꜠ ↕╣╢ ⌐ ⇔≡ ╩ ∆╢⁹ 

╕√⁸ ─ ⁸ ─ │ ─ ╩ ⇔√ כ꜠◒⁸

ⱶ─ⱪꜞ▪fiⱩꜟ⌐⅔↑╢ ⌐ ⇔≡ ⌐ ╢ ≤ ≤╩

⌐ ∆╢ ⅜№╢≤ ↕╣√ ╙⁸ ⌐ⱶכ꜠◒│ ↕╣

╢ ⌐ ⇔≡ ╩ ∆╢⁹ ⅎ┌⁸◒꜠כⱶ─ⱪꜞ▪fiⱩꜟ⅜₈ ⌐

⇔≡ ™ ╩ ∆╢ ₉≢№╢ ⁸ ┘ ⌐╟∫≡⁸ⱪ

ꜞ▪fiⱩꜟ⌐⅔↑╢₈ ⌐ ⇔≡ ™ ╩ ∆╢₉≤─ ⅜

⌐╟∫≡ ≤ ∆╢√╘⌐ ↕╣√↓≤⅜ ⅛╢≤⅝│⁸ ⱪꜞ▪

fiⱩꜟ⌐⅔↑╢ │ ─ ⌐ ⇔≡ ╩ ∆╢⁹ 

≡™⅔⌐ꜟⱶ─ⱪꜞ▪fiⱩכ꜠◒─ ─ ⅜ ↕╣╢ ⁸ ⁸₈

≢ ╩ ≥ⱶ₉כ꜠◒╢∆ ─ⱶכ꜠◒⌂℮╟─↓⁹╢╣┌ ⌐≈™≡│⁸

₈2.7.1 ≢ ╩ ─ⱶ₉כ꜠◒╢∆ ╩ ↕╣√™⁹ 

2.6.3  

─ⱶכ꜠◒ ⌐⅔™≡│⁸ ⌐ ↕╣√ ─♃▬ⱪ⌐ ≠™≡◒

⌐ⱶכ꜠ ↕╣╢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─♃▬ⱪ⌐│⁸ ⁸ ⁸ ┘∕─ ─ ⅜№╢⁹

│⁸ ⁸ │ ─ ╖ ⌐ⱶכ꜠◒≡™⅔⌐∑╦ ↕╣

≡™⌂™ ⁸ │ ╩ ⇔⌂™↓≤╩ ∆⁹ ⅎ┌⁸₈ ╗ ₉⁸

₈ ╗ ₉ comprising⁸containing⁸including ⅜∕╣≢№╢⁹

│⁸ ⁸ │ ─ ╖ ⌐ⱶכ꜠◒│⌐∑╦ ─ ⁸ │

─╖ ╕╣╢↓≤╩ ∆⁹ ⅎ┌⁸₈ΝΝ⅛╠ ╢₉ consisting of ⅜∕

╣≢№╢⁹ │⁸ ≤ ≤─ ⌐ ↑╠

╣⁸ ⁸ │ ─ ╖ ╦∑⌐⅔™≡ ⌐ ⌐ ╢ ─

┘ basic and novel characteristics╩ ⇔⌂™∕─ ─ ⁸

│ ╩ ⇔⌂™↓≤╩ ∆⁹ ⅎ┌⁸₈ ⌐ │ ≤⇔≡⁸

⌐ ΝΝ⅛╠ ╢₉ consisting essentially of⁸consisting substantially of ⅜∕

╣≢№╢⁹∕─ ─♃▬ⱪ─ ≤⇔≡⁸ ⅎ┌₈⅛╠ ↕╣╢₉ composed 

of ⁸₈╩ ∆╢₉ having ⁸₈≢№╢₉ being ⅜ ⁸ │

─ ─™∏╣⌐ ∆╢⅛⌐≈™≡│⁸ ∏ ─ ╩ ⇔√

≢⁸ ─ ⌐ ∂≡ ⇔⌂↑╣┌⌂╠⌂™⁹ ⅎ┌ⱪꜞ▪fiⱩꜟ⅜₈ⱥ♩
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PI◖כ♪ ╩ ∆╢ cDNA₉≢№╢ ⁸ ─ ⅛╠ cDNA⌐│

⌐ ─ ⅜ ╕╣╢↓≤╩ ≢⅝╢≤⅝│⁸ ₈ ∆╢₉⅜

≢№╢≤ ∆╢⁹ 
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₡  ₢ⱶכ꜠◒─

ⱨ▫ꜟⱶ◖כ♥▫fi◓ ≢№∫≡⁸ 

─◌ꜟⱬ☺꜡כꜟ carvedilol ┘ ╩ ∆╢ⱨ▫ꜟⱶ

◓fi▫♥כ◖ ╩ ╖⁸ 

ⱨ▫ꜟⱶ◖כ♥▫fi◓ │⁸ⱷ♅ꜟ☿ꜟ꜡⁸☻כⱥ♪꜡◐◦ⱪ꜡Ⱨꜟ☿ꜟ

☻כ꜡ ┘ⱳꜞⱦ♬ꜟ▪ꜟ◖כꜟ─ 1 │ 2 ─ ⅛╠ ╢⁸ 

↓≤╩ ≤∆╢ⱨ▫ꜟⱶ◖כ♥▫fi◓ ⁹ 

₡  1₢ 

◌ꜟⱬ☺꜡כꜟ╩ ╗ ≢№∫≡⁸∕─ⱨ▫ꜟⱶ◖כ♥▫fi◓ │ⱷ♅ꜟ☿

╠⅛☻כ꜡ꜟ ╡⁸ │ ╩ ⌐ ╖⁸◌ꜟⱬ☺꜡כꜟ╩ ⌐

⇔≡ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

₡  2₢ 

◌ꜟⱬ☺꜡כꜟ╩ ╗ ≢№∫≡⁸∕─ⱨ▫ꜟⱶ◖כ♥▫fi◓ │ⱷ♅ꜟ☿

☻כ꜡ꜟ☿ꜟⱲ◐◦ⱥ♪꜡◐◦ⱪ꜡Ⱨꜟ◌⁸☻כ꜡ꜟ ┘▪ꜟ◑fi ⅛╠ ╢⁹ 

₡ ₢ 

⌐ⱶכ꜠◒⁸│1⁸2 ↕╣╢ ⌐ ╢⅛ ⅛⁹ 

₡ ₢ 

◓fi▫♥כ◖ⱶ⌐⅔↑╢₈ⱨ▫ꜟⱶכ꜠◒─ ₉⌐ ∆╢

│⁸ ─ ₈ ╗₉⌐╟∫≡ ↕╣≡⅔╡⁸∕─ ⱶכ꜠◒│ ⌐

↕╣≡™⌂™ ╩ ⇔≡™⌂™⁹ 1│⁸ כ꜠◒─

ⱶ─∆═≡─ ╩ ╪≢⅔╡⁸ ≡™⅔⌐ⱶכ꜠◒─ ↕╣≡

™⌂™ ╩╙ ⌐ ╗⅜⁸ ⌐ⱶכ꜠◒≡⇔≥ ↕╣╢ ⌐ ╢⁹ 

◓fi▫♥כ◖ⱶ⌐⅔↑╢₈ⱨ▫ꜟⱶכ꜠◒─ ₉⌐ ∆╢ │⁸

₈ΝΝ⅛╠ ╢₉⌐╟∫≡ ↕╣≡⅔╡⁸∕─ │ⱨ▫ꜟⱶ◖כ

♥▫fi◓ ⅜ⱷ♅ꜟ☿ꜟ꜡⁸☻כⱥ♪꜡◐◦ⱪ꜡Ⱨꜟ☿ꜟ꜡⁸☻כⱳꜞⱦ♬ꜟ▪

╠⅛ꜟכ◖ꜟ ┌╣╢ 1 │ 2 ─ ⅛╠ ╢ ─╖╩ ∆╢⁹

2─ⱨ▫ꜟⱶ◖כ♥▫fi◓ │⁸ⱷ♅ꜟ☿ꜟ꜡כ☻ ┘ⱥ♪꜡◐◦

ⱪ꜡Ⱨꜟ☿ꜟ꜡כ☻╩ ╗─╖⌂╠∏⁸ ⌐▪ꜟ◑fi ╩╙ ⱶכ꜠◒⁸╘√╗

⌐ ↕╣╢ ⌐ ╠⌂™⁹ 

≥ⱶכ꜠◒ 2.6.4 ≤─  

≥ⱶכ꜠◒ 2.6.4.1 ⌐ ↕╣√ ∆╢ ≤─  
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≥ⱶכ꜠◒ ⌐ ↕╣√ ∆╢ ≤⅜ ≢№╢ ⁸◒꜠

⌐ⱶכ ↕╣√ ⌐╟∫≡ ⌐ⱶכ꜠◒⁸⇔ ↕╣╢ ╩ ⇔

⌂↑╣┌⌂╠∏⁸ ⌐ ─ ╩ⱶכ꜠◒≡∫╟⌐ ⇔≡∕─

╩ ⇔≡│⌂╠⌂™⁹ ⅎ┌⁸◒꜠כⱶ─ ⅜₈ ≢ ↕╣√ A₉

≢№╢─⌐ ⇔⁸ ─ ⅜₈ⱪꜝ☻♅♇◒≢ ↕╣√ A₉≢№╢

⅜∕╣⌐ √╢⁹╕√⁸ ⅎ┌⁸◒꜠כⱶ⌐ ─ ─ ⅜₈ ∏

↕∑√ ⌐ ∆╢₉≢№╢─ ⇔⁸ ⌐ ─ ─ ⅜₈ ∏

↕∑√ ⌐ ↕∑╢₉≢№╢ ⅜∕╣⌐ √╢⁹╕√⁸ ⅎ┌⁸◒꜠כ

ⱶ⌐ ─ ─ ⅜₈100ϴ 200ϴ₉≢№╢─⌐ ⇔⁸ ⌐

─ ─ ⅜₈200ϴ 300ϴ₉≢№╢ ⅜∕╣⌐ √╢⁹ ─

╟℮⌐⁸ ⌐ ─ ⅜ ≢№╢ ⌐ⱶכ꜠◒⁸│ ─

⌐╟∫≡ ⌐ⱶכ꜠◒≢≥↓╢∆ ↕╣╢ ╩ ⇔⌂↑╣┌⌂╠⌂

™⁹ 
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 ₢ⱶכ꜠◒₡

◦☻♥ⱶ≢№∫≡⁸ 

ΝΝ ─ ╩ ∆╢↓≤⅜≢⅝╢ⱦ♦○ ≤⁸ 

ΝΝ ─ ─ ╩ ♃כ♦╢⅝≢⅜≥↓╢∆ ≤⁸ 

⌐╟∫≡ ╩ ⇔⁸ ╩ ∏ RGB

┘◖fi♩ꜝ☻♩ ∆╢↓≤⌐╟∫≡⁸ ≤ ─ ╩ ⇔⁸ ─

╩ ⇔√ ⁸ ─ ♃כ♦≡∫╟⌐ ⌐⅔™≡ ↕∑⁸

∆╢ ─ ╩ ∆╢⁸ ≤⁸ 

╩ ╗↓≤╩ ≤∆╢ ◦☻♥ⱶ⁹ 

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣√₈ₐ ₑ⌐╟∫≡ ╩ ⇔⁸ΝΝ

₉│⁸ ⌐ ↕╣√₈ │⁸ₐⱦ♦○ ₑ⌐╟∫≡

╩ ∆╢₉≤ ─ⱶכ꜠◒⁸⅜╢№≢ ⌐⅔™≡│⁸ ╩ ≤

∆═⅝⅛⁹ 

₡ ₢ 

≥ⱶכ꜠◒ ≤≢ ↕╣√ ⌐ ⅜№╢ ⌐ⱶכ꜠◒⁸│

↕╣√ ⌐╟∫≡ ⌐ⱶכ꜠◒≢≥↓╢∆ ↕╣╢ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

ⱶכ꜠◒ 2.6.4.2 │ ⌐ ∆╢  

↓↓≢™℮₈ ₉≤│⁸ ⅜∕─ ─ ⌐ ≠™≡⁸

─ ⌐ ∆╢↓≤⌂ↄ ⁸ ─ │ ─

┘ ─ ⅛╠⁸ ╠⅛⌂ ™≢№╢ ⅜ ∆╢↓≤╩ ∟⌐ ∆╢
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≤ ⌐⁸ ↄ ⅎ╢↓≤⌂ↄ ∆═⅝≢№╢↓≤ ┘≥─╟℮⌐ ∆╣┌

─ ╩ ∆╢⅛╩ ╢╙─≢№∫≡⁸∕─ ─ ⅜ ∏ ⁸

─ │ ⌐ ╠⅛⌐ ↕╣≡⅔╡⁸ ─ ⌐ ─ ⌐

╩ ╓∆↓≤⅜⌂™╙─╩™℮⁹ ∫≡⁸ ⅜ ↕╣√ │⁸

≤ ≢⌂↑╣┌⌂╠⌂™⁹ 

↓↓≢™℮₈ ╠⅛⌂ ™₉≤│⁸ ⅎ┌ ⌐⅔↑╢ ─

─ ╡╛ ⌐ⱶכ꜠◒─ ≈─ ⅜№╢≤™∫√⁸ ─ ™╩ ╗

≤ ⌐⁸ ⌐⁸ ⅎ┌◒꜠כⱶ │ ⌐ ↕╣√ ⇔ↄ│ ─

⌐≈™≡⁸ ⅜∕─ ─ ⌐ ≠™≡⁸∕╣⅜ ╠⅛⌂

│ ™≢№╢≤ ∆╢↓≤⅜≢⅝╢⁸ ─ ™╩╙ ╗⁹ 

ⱶכ꜠◒ │ ⌐ ⅜№∫√ ⁸∕─ ⌐ ≠™≡

⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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 ₢ⱶכ꜠◒₡

(1)ΝΝ20 45wt Ⱳfiꜟ◌ꜟ♥כ◄ꜟ◐ꜟ▪─ ≤⁸ 

(2)40 60wt ─ ⅜ R
1
COOH≢№╢ ≤₡∕─℮∟ R

1⅜ 9

21─ │ ─▪ꜟ◔♬ꜟ ₢⁸ 

(3)5 15wt ─ ♫♩ꜞ►ⱶ≤⁸ 

╩ ╗↓≤╩ ≤∆╢ ⁹ 

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣√₈ ₉│ ⌐ ∆═⅝⅛⁹ 

₡ ₢ 

─ ⁸ ─ │ ─ ╩ ∆╣┌⁸↓─₈ ₉

─ ─ ⅜₈ ₉≢№∫≡⁸ ≈₈ ₉⅜ ─ ≢№╢↓≤╩

∆╢↓≤⅜≢⅝√ ⁸↓─₈ ₉│ ╠⅛⌂ ™≢№╡⁸ ≢№╢

⅛╠⁸ ⇔ↄ│₈ ₉≤ ∆═⅝≢№╢⁹ 

2.7 ⌂╢ ─ⱶכ꜠◒─  

2.7.1 ≢ ╩  ⱶכ꜠◒╢∆

2.7.1.1 ≢ ╩ ─ⱶכ꜠◒╢∆  

≢ ╩ ─ⱶכ꜠◒ⱶ≤│⁸כ꜠◒╢∆ │ ─ ⌐№╢⅜⁸

ꜟⱶ─ⱪꜞ▪fiⱩכ꜠◒ │Ⱳ♦▫⌐⅔™≡ ─ │ ─

⅜ ⱶ╩™℮⁹כ꜠◒√╣↕ ⅎ┌⁸₈ ╩ ∆╢√╘─

₉⁸₈ ╩ ∆╢√╘─ X₉ │₈ ╩ ∆╢√╘

─⁸Y╩ ╗ ₉ ⅜∕╣⌐ √╢⁹ 



23  2016  

2.7.1.2 ≢ ╩ ─ⱶכ꜠◒╢∆  

≢ ╩ ─ⱶכ꜠◒╢∆ ⌐⅔™≡│⁸ ⌐ ↕╣√ ┘

─ ╩ ╢↑⅔⌐ⱶכ꜠◒⁸≡⇔ ⅜ ⌐ ╢ ⌐

╛ ╩╙√╠∆⅛ ⅛⁸ ∟⁸ ⅜⁸ ⌐ ╢ ⅜

⌐ ↕╣╢№╢ ─ ╛ ╩ ∆╢↓≤╩ ⇔≡™╢⅛ ⅛╩

⇔⌂↑╣┌⌂╠⌂™ 

⇔ ⅜ ⌐ ╢ ─ ╛ ⌐ ╛ ╩╙√╠⇔

≡⅔╠∏⁸ ─ │ ⇔╟℮≤∆╢ ╩ ∆╢√╘─╙─⌐ ⅞

∏⁸ ⅜№╢ ─ ╛ ╩ ∆╢↓≤╩ ⇔≡™⌂™ ⁸

⌐ⱶכ꜠◒│ ↕╣╢ ⌐ ⇔≡ ╩ ⇔⌂™⁹ ⅎ┌◒꜠כ

ⱶ⅜₈ ╩ ∆╢√╘─ A₉⁸₈ ╩ ∆╢√╘─ B₉ │

₈ ⌐ ™╠╣╢ U ꜡♇◒ C₉≢№╡⁸ ⇔∕─₈ √╘─ ⌐

™╠╣╢₉≤─ ⅜ A⁸ B │ U ꜡♇◒ C ⌐≈™≡⁸№╢

─ ╛ ╩ ∆╢↓≤╩ ⇔≡™⌂™ ⁸ ⱶכ꜠◒│

⌐ ↕╣╢ ⌐ ⇔≡ ╩ ⇔⌂™⁹ ⅎ┌⁸ ⅜ⱶכ꜠◒─

₈ A ╩ ╗↓≤╩ ≤∆╢⁸ ╩ ∆╢√╘─ X₉≢№╡⁸

⅜₈ A╩ ╗↓≤╩ ≤∆╢⁸ ╩ ∆╢√╘─

X₉≢№╢ ⁸ ─ │ X─ ⌐ ╛ ╩╙√╠⇔≡™

⌂™⅛╠⁸ ⌐ⱶכ꜠◒│ ↕╣╢ ⌐ ⇔≡ ╩ ∑∏⁸

│ ⌐ⱶכ꜠◒─ ↕╣╢ ⌐ ╢⁹ 

↓╣⌐ ⇔≡⁸ ⇔ ⅜ ⌐ ╢ ─ ╛ ⌐ ╛

╩╙√╠⇔≡™╢ ⁸ ⌐ⱶכ꜠◒│ ↕╣╢ ⌐ ⇔≡

╩ ∆╢⁹ ⅎ┌⁸ ⱶ⅜₈כ꜠◒─ ╩ ∆╢√╘─ ₉

≢№╢ ⁸ ₈ ╩ ∆╢√╘₉≤™℮ │⁸ ™ ╩

∂╢↓≤─≢⅝╢ ┘ │ ╩ ∆╢↓≤╩ ⌐ⱶכ꜠◒⁸╡⅔≡⇔

↕╣╢ ⌐ ⇔≡ ╩ ∆╢⁹ ⁸ ₈ⱪꜝ☻♅♇◒

▪▬☻Ⱳ♇◒☻₉│⁸ ∂ↄ ⌐ ∆╢╙──⁸∕─ │₈ ╩ ∆

╢√╘─ ₉─ ╟╡╙│╢⅛⌐ ™⅛╠⁸ ⌐ⱶכ꜠◒─ ↕╣

╢ ⌐ ╠⌂™⁹╕√⁸ ⅎ┌ ⌐fiכ꜠◒ⱶ⅜₈כ꜠◒─ ™╠╣╢

ⱨ♇◒₉≢№╡⁸ ⌐fiכ꜠◒₈ ™╠╣╢₉≤™℮ ─fiכ꜠◒⁸│

─ ┘ ⌐ ↕╣╢ ╩ ∆╢↓≤╩ ⌐ⱶכ꜠◒⁸╡⅔≡⇔

↕╣╢ ⌐ ⇔≡ ╩ ∆╢⁹ ⁸ ₈ ╡↨⅔⌐

™╠╣╢ ₉│⁸ ∆╢ ╩ ∆╢╙──⁸∕─ ┘ ─fiכ꜠◒│

ⱨ♇◒≤│ ⌂╢√╘⁸ ─ │ ⌂∫≡™╢⅛╠⁸ ⌐ⱶכ꜠◒─

↕╣╢ ⌐ ╠⌂™⁹ 

╢↑⅔⌐ⱶכ꜠◒ ⅜ ⌐ ╢ ⌐ ╛ ╩╙√╠∆⅛

⅛╩ ∆╢ ⁸ ꜟⱶ─ⱪꜞ▪fiⱩכ꜠◒⅜ │Ⱳ♦▫─™∏╣
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⌐ ↕╣≡™√≤⇔≡╙⁸∕─ │ ∂≢№╢⁹ 

─ │⁸2013 ⌐ ↕╣√ ─ ≤ ∆╢╙

─≢№╡⁸ ─ ╩ ⇔⁸ ⌐ⱶכ꜠◒│ ↕╣╢

⌐ ⇔≡ ∏⇔╙ ╩ ∆╢≤│ ╠⌂™⁹ ⇔⁸2004 ₈

●▬♪ꜝ▬fi₉ ┘ 2013 ╕≢─ ⌐╟╣┌⁸ │⁸◒

⌐ⱶכ꜠ ↕╣╢ ⌐ ⇔≡ ╩ ∆╢≤↕╣≡™√⁹ ∫≡⁸ ⇔

₈ ≢ ╩ ⅜ⱶ₉כ꜠◒╢∆ 2013 ─ ⌐ ≠™≡

↕╣√╙─≢№╢ ─ⱶכ꜠◒⁸ ⌐ⱶכ꜠◒─⧵⁸│≡™⅔⌐ ↕╣

╢ │ ⌐╟∫≡ ↕╣⌂↑╣┌⌂╠⌂™⁹  

₈ ≢ ╩ │ⱶ₉כ꜠◒╢∆ ─ ⌐ ⇔⁸₈ │ⱶ₉כ꜠◒

─ ⌐ ∆╢√╘⁸ ─ⱶכ꜠◒─ │ ⌂╢⁹ ─ⱶכ꜠◒

⌐≈™≡│⁸ ╩ⱶ₉כ꜠◒ ₈2.7.7 ↕╣√™⁹ 

2.7.2 ≢ ╩  ⱶכ꜠◒╢∆

2.7.2.1 ≢ ╩ ─ⱶכ꜠◒╢∆  

─ ⌐≈™≡⁸ ⌐│ │ ⌐╟∫≡ ∆╢⅜⁸ ⇔

─ ≢│ ⌐ ╢ ╩ ⌐ ∆╢↓≤⅜≢⅝⌂™

⌐ ╡⁸ ≢ ─ ╩ ⱶכ꜠◒⌂℮╟─↓⁹╢⅝≢⅜≥↓╢∆

╩₈ ≢ ╩ ≥ⱶ₉כ꜠◒╢∆ ┬⁹ 

2.7.2.2 ≢ ╩ ─ⱶכ꜠◒╢∆  

─ ╩ⱶכ꜠◒│ ≤∆╢⁹ ⌐ⱶכ꜠◒⁸≡∫ ↕╣╢ │

⌐ⱶכ꜠◒ ↕╣√ ╩ ─ⱶכ꜠◒⁹™⌂╠⌂┌╣↑⌂⇔≥ ⌐⅔™

≡│⁸ ≢ ╩ ⅜ⱶכ꜠◒╢∆ ─ ╩ ∆╢ ⁸

≤⇔≡⁸ ⌐ⱶכ꜠◒─ ↕╣╢ ⌐ⱶכ꜠◒⁸│ ↕╣√

⌐╟∫≡ ╠╣√ ⌐ ⌐ⱶכ꜠◒⁸╣↕ ↕╣√ ─∕─

─ ⌐╟∫≡ ╠╣√ │ ╕⌂™⁹ 

≤⇔≡│⁸ ⇔ ⌐ ─ ─ ⌐╟∫≡

∆╢↓≤⅜≢⅝⌂⅛∫√ │ ≢№╡⁸ ≢ ─ ╩ ∆╢

⅜№∫√ ⁸ ─⧵⌐ⱶכ꜠◒─⧵⁸∟ ⅜ ↕╣√ │⁸№ↄ

╕≢∕─ ─ ╩ ∆╢√╘⌐ ⅞⌂⅛∫√ ⁸ ─ⱶכ꜠◒─

⌐ⱶכ꜠◒─⧵⁸│≡™⅔⌐ ↕╣╢ ⌐ⱶכ꜠◒│ ↕╣√ ⌐

╟∫≡ ╠╣√ ⌐ ⌐ⱶכ꜠◒⁸∏╣↕ ↕╣√ ⌐╟∫≡ ⅜

↕╣√ ≤ ─ │ ╩ ∆╢∆═≡─ ╩ ∆╢╙─≤∆═

⅝≢№╡⁸√≤ⅎ ⌂╢ ⌐╟∫≡ ╠╣√ ─ │ ─ ≢№

∫√≤⇔≡╙⁸ ⌐ⱶכ꜠◒ ↕╣╢ ⌐ ∆╢╙─≢№╢⁹ 

⇔ ⅜ ≢ ╩ ⅜ⱶכ꜠◒╢∆ ⌐⅔™≡
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─ ─ ⅎ┌ │ ⌐╟∫≡ ∆╢↓≤⅜

≢⅝⌂⅛∫√ │ ≢№╡⁸ ≢ ─ ╩ ∆╢ ⅜№∫√

∆╢ │⁸ ∆╢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ⅎ┌⁸ ⅛╠⁸

⌐╟∫≡ ⅜ⱶכ꜠◒ ⌐⅔™≡ ─ ─

⌐╟∫≡ ∆╢↓≤⅜≢⅝⌂⅛∫√ │ ≢№∫√ ↕╣≡™╢↓

≤⅜ ⅛╢ ⅜∕╣⌐ ⌐ⱶכ꜠◒⁸┌╣↑⌂╙↕⁹╢√ ↕╣╢ │⁸

⌐ⱶכ꜠◒≡⇔≥ ↕╣√ ⌐╟∫≡ ╠╣√ ⌐ ↕╣⌂↑

╣┌⌂╠⌂™⁹ 

 

 1 №╡  

 ₢ⱶכ꜠◒₡

0.5 % ─ⱪꜝⱣ☻♃♅fiꜝ◒♩fi pravastatin lactone ┘ 0.2 %

─◄ⱧⱪꜝⱣ☻♃♅fi epi-pravastatin ╩ ╗ⱪꜝⱣ☻♃♅fi pravastatin

♫♩ꜞ►ⱶ ≢№∫≡⁸ 

(a) ↕╣√ⱪꜝⱣ☻♃♅fi─ ╩ ∆╢ ≤⁸ 

(b)ⱪꜝⱣ☻♃♅fi⌐╟∫≡▪fi⸗♬►ⱶ ─ ╩ ↕∑╢ ≤⁸ 

(c) ⌐╟∫≡⁸ⱪꜝⱣ☻♃♅fi▪fi⸗♬►ⱶ ╩ ∆╢ ≤⁸ 

(d)ⱪꜝⱣ☻♃♅fi▪fi⸗♬►ⱶ ╩ ⇔≡ⱪꜝⱣ☻♃♅fi♫♩ꜞ►ⱶ ╩

∆╢ ≤⁸ 

(e) ⱪꜝⱣ☻♃♅fi♫♩ꜞ►ⱶ ╩ ↕∑╢ ≤⁸ 

⌐╟∫≡ ╠╣╢↓≤╩ ≤∆╢ⱪꜝⱣ☻♃♅fi♫♩ꜞ►ⱶ ⁹ 

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣√ ⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ⇔≡

╩ ∆╢⅛ ⅛⁹ 

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣╢╙─│ⱪꜝⱣ☻♃♅fi♫♩ꜞ►ⱶ ≢№╡⁸0.5 %

─ⱪꜝⱣ☻♃♅fiꜝ◒♩fi ┘ 0.2 % ─ ◄ⱧⱪꜝⱣ☻♃♅fi╩ ⌐

⌐ⱶכ꜠◒⁹╗ ↕╣√ ⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ⇔≡

╩ ∆╢⁹ 

⌐ⱶכ꜠◒│ ↕╣√ ⌐ⱶכ꜠◒⅜ ↕╣╢ ⌐

⇔≡ ╩ ⇔⌂™≤ ⇔≡™╢⅜⁸ ─ ⌐⁸ⱪꜝⱣ☻♃♅fi♫

♩ꜞ►ⱶ ─ ┘ ™∏╣╙ ≤⌂∫≡⅔╡⁸ ⌐ ─

─ ⅎ┌ │ ⌐╟∫≡ ∆╢↓≤⅜≢⅝⌂⅛∫

√ │ ≢№∫≡⁸ ≢ ─ ╩ ∆╢ ⅜№∫√≤™℮╦↑≢

│⌂™⁹ ⌐ⱶכ꜠◒⁸≡∫ ↕╣╢ │⁸ ⌐ⱶכ꜠◒ ↕╣√

⌐╟∫≡ ╠╣√ ⌐ ↕╣⁸ ⌐ⱶכ꜠◒│ ↕╣╢

⌐ ⇔≡ ╩ ∆╢≤∆═⅝≢№╢⁹ 
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 2 ⌂⇔  

 ₢ⱶכ꜠◒₡

Ɫ♫◦ꜙ◒◦ꜗ Hedychium coronarium Koenig─ ─ ≢№∫≡⁸ 

(1)Ɫ♫◦ꜙ◒◦ꜗ─ ╩ ≢ ∆╢↓≤⌐╟╡ ╩ ∆╢

⌐⅔™≡⁸ ⅜ 70 100%◄♃ⱡכꜟ≢№╢ ≤⁸ 

(2) ╩▬○fi ◌ꜝⱶ⌐ ⇔⁸ ⁸ ◄♃ⱡכꜟ─ ⅜

2 8≢№╢ ┘ 95%─◄♃ⱡכꜟ╩ ™≡ ∆╢↓≤≢ ╩ ╢

≤⁸ 

⌐╟∫≡ ╠╣╢↓≤╩ ≤∆╢Ɫ♫◦ꜙ◒◦ꜗ─ ─ ⁹ 

₡ ₢ 

Ɫ♫◦ꜙ◒◦ꜗ─ ─ ╩ ╗ ≢№∫≡⁸∕─

≥ⱶכ꜠◒╙ ─ ╩ ⇔≡ ⇔⁸▬○fi ◌ꜝⱶ╩ ⇔≡

↕∑╢↓≤≢ ╢≤™℮╙─≢№╢⁹ ⇔⁸ ⌐│ 95%─◄♃ⱡכꜟ─╖╩

⇔⁸ ◄♃ⱡכꜟ─ ⅜ 2 8≢№╢ ╩ ⇔≡™⌂™⁹ 

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣√ ⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ⇔≡

╩ ∆╢⅛ ⅛⁹ 

₡ ₢ 

│⌐ⱶכ꜠◒ ─ ⅜ ⌐ ↕╣≡™╢⅜⁸ ⅛╠ ⅛╢╟℮

⌐⁸ ─ ⌐⁸∕─ │⁸∕─ ─ ⅎ┌

│ ⌐╟∫≡ ∆╢↓≤⅜≢⅝⌂⅛∫√ │ ≢№╡⁸

≢ ─ ╩ ∆╢ ⅜№∫√⁹ ∫≡⁸ ⅜ ↕╣√ │⁸

№ↄ╕≢∕─ ─ ╩ ∆╢√╘⌐ ─ⱶכ꜠◒⁸≡∫╟⁹√∫⅛⌂⅞

⌐ⱶכ꜠◒⁸│≡™⅔⌐ ↕╣√ ⌐╟∫≡ ╠╣√ ─╖⌐ ↕╣

╢═⅝≢│⌂ↄ⁸◒꜠כⱶ⌐ ↕╣√ ⌐╟∫≡ ⅜ ↕╣√╙─

≤ ─ │ ╩ ∆╢∆═≡─ ╩ ∆╢╙─≤∆═⅝≢№╢⁹ ∫

⌐ⱶכ꜠◒⁸≡ ↕╣√ ⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ⇔≡

╩ ⇔⌂™⁹ 

2.7.3 │ ─ ╩  ⱶכ꜠◒╗

2.7.3.1 │ ─ ─  

╢↑⅔⌐ⱶכ꜠◒⁸│ ─ ╩ ∆╢─⌐ ™╠╣⁸

∕─ │₈ΝΝ∆╢√╘─ΝΝ │ ₉≢№╡⁸ כ꜠◒│⌐

ⱶ⌐ ↕╣√ ⌐ ∆╢ │ ⅜ ↕╣⌂↑╣┌⌂╠⌂™⁹

╢↑⅔⌐ⱶכ꜠◒⁸│ ─ ╩ ∆╢─⌐ ™╠╣⁸∕─

│₈ΝΝ∆╢√╘─ΝΝ ₉≢№╡⁸ ⌐ⱶכ꜠◒│⌐ ↕╣√

⌐ ∆╢ ⅜ ↕╣⌂↑╣┌⌂╠⌂™⁹ 
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╢↑⅔⌐ⱶכ꜠◒ ─ ╩ ≢ ⇔√ ⁸ │⁸

─ ╩ ≢ ⇔√ ⁸∕╣│ ∏ ─ ⅜

╖ ╦↕╣√ ≤⌂╢⁹ 

─ⱶכ꜠◒ ─ ⅜ ─ ≈─ ╩ √∆ ⁸

─ │ ─ ≢№╢≤ ∆╢⁹ 

(1)₈ΝΝ∆╢√╘─ means for │ ₉ │₈ΝΝ∆╢√╘─

step for ₉≤─ ╩ ™≡ ╩ ⇔≡™╢⁹ 

(2)₈ΝΝ∆╢√╘─ │ ₉ │₈ΝΝ∆╢√╘─ ₉≤─ ⌐

⅔™≡ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(3)ΝΝ∆╢√╘─₈ │ ₉ │₈ΝΝ∆╢√╘─ ₉≤─ ⌐

⅔™≡ ─ ╩ ≢⅝╢ ⌂ ⁸ │ ╩ ⇔≡

│⌂╠⌂™⁹ 

 

 3 

 ₢ⱶכ꜠◒₡

╩ ≢ ∆╢ ─ ≢№∫≡⁸ │ ⌂ↄ≤╙

⅜⁸ ⌂ⱡ☼ꜟ ⌐ ↑╠╣≡⅔╡⁸ │ⱨ◊כ◒ ╩⇔√

─ ┘┌⌡ ╩ ⇔⁸ │ ┘ ╩ ⇔⁸

ⱡ☼ꜟ │ ꜠Ᵽכ╩ ⇔≡ ↕╣√ ┘ ↕╣√

⌐ ∆╢↓≤⅜≢⅝⁸ │⁸ ╩ ∆╢╟℮⌐⁸ ╩ ∆

╢√╘─⁸ ↕╣√ ╩ ∆╢↓≤╩ ≤∆╢⁹ 

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣√₈ΝΝ∆╢√╘─ ₉≤─ │ ≢

№╢⅛ ⅛⁹ 

₡ ₢ 

─╘√╢∆ⱶ⌐⅔™≡₈ΝΝכ꜠◒ ₉─ ╩ ™≡ ╩ ⇔

≡⅔╡⁸ ≈ ⌐│₈ ╩ ∆╢╟℮⌐⁸ ╩ ∆╢₉≤™℮

─ ⅜ ↕╣≡™╢⁹ ⌐ ⌐│⁸ ─ ╩ ≢

⅝╢ ⌂ ⁸ │ ⅜ ↕╣≡™⌂™⁹ ∫≡⁸₈ΝΝ∆╢√╘─

₉≤™℮ │ ≢№╢≤ ↕╣╢⁹ 

2.7.3.2 │ ─ ╩ ─ⱶכ꜠◒╗  

⌐ⱶכ꜠◒ │ ─ ╩ ╗ ⁸

╩ ∆╢≤⅝│⁸ ⌐ ↕╣√ ⌐ ∆╢ ⁸ │

┘∕─ ╩ ╘≡ ⇔⌂↑╣┌⌂╠⌂™⁹ ∟⁸ ≢

↕╣√ ─ ⌐⅔™≡│⁸ ⌐ ↕╣√ ⌐ ∆╢

⁸ ┘∕─ ╩ ╘≡ ⇔⌂↑╣┌⌂╠⌂╠∏⁸

≢ ↕╣√ ─ ⌐⅔™≡│⁸ ⌐ ↕╣√ ⌐
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∆╢ ┘∕─ ╩ ╘≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│ ─ ─ │ ─≤⅔╡≢№╢⁹ 

(1) ╩ ∆╢ 

│ ─ ─ ⌐⅔™≡│⁸ ⅔⌐ⱶכ꜠◒∏

↑╢⁸ ╩ ∆╢√╘─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ │

─ⱶכ꜠◒ ≢№╡⁸ ⅜ ─ ╩ ⇔≡™╢ ⌐ ╡⁸

╩ ∆╢ ⅜ ∂╢⁹ 

(2) ∆╢ ⁸ │ ╩ ∆╢ 

⌐ⱶכ꜠◒⁸╢↑⅔⌐ ↕╣√ ⌐ ∆╢ ⁸ │ ╩

⌐⇔≡ ∆╢⅛⅜⁸ │ ╩ ╩ⱶכ꜠◒╗ ∆╢

≢◌◑≤⌂╢⁹ ⇔ ⌐⁸ ∆╢ ⁸ │ ─ ⅜ ↑≡

™╢ ╩ⱶכ꜠◒─⧵⁸│ ∆╢↓≤│≢⅝⌂ↄ⌂╡⁸◒꜠כⱶ⅜ ≤

⌂∫≡⁸ ⅜ ╩ ∆╢⅛ ⅛⌐≈™≡ ┘ ∆╢↓≤⅜

≢⅝⌂ↄ⌂╢⁹ 

⌐ⱶכ꜠◒⁸╢↑⅔⌐ ↕╣√ ⌐ ∆╢ ⁸ │ ╩

∆╢ ⌐ⱶכ꜠◒⁸ ↕╣√ ╩ ⌐ ∆╢↓≤⅜ ⌂

─ ⁸ │ ─ ⁸ │ ⌐ ↕╣⌂↑╣┌⌂╠⌂™⁹

ⅎ┌⁸ ⌐ ⌐ⱶכ꜠◒⁸√╣↕ ↕╣√₈ ₉ ⌐ ∆╢ │

A+B+C+D+E≢№╡⁸ A+B+C⌐╟∫≡◒꜠כⱶ⌐ ↕╣√

╩ ⌐ ∆╢↓≤⅜ ≢№╢≤ ↕╣⁸ D ┘ E⅜ ⌐

⅞∏⁸ A+B+C⌐╟╢◒꜠כⱶ⌐ ↕╣√ ─ ⌐ ╩ ╓

↕⌂™ ⌐ⱶכ꜠◒⁸ ↕╣√ ⌐ ∆╢ │ A+B+C≢№╢≤

⇔⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⅎ┌⁸ ⌐ ⌐ⱶכ꜠◒⁸√╣↕

↕╣√₈ ₉ ⌐ ∆╢ ⅜⁸₈ⱪ꜡כⱩⱱꜟ♄⌐ ↑╠╣╢ⱪ꜡כ

Ⱪ≤⁸ⱪ꜡כⱩ⌐ ↕╣╢ ≤⁸ⱪ꜡כⱩ─ ⌐ ⇔≡ⱪ꜡כⱩ⅜

⌐ ⇔√ ─ ╩ ∆╢ⱣⱠ≤⁸ⱪ꜡כⱩ≤ ≤─

╩ ∆╢↓≤⅜≢⅝╢ Ⱡ☺≤₉≢№╢ ⁸ ─ ⁸

╩ ⌐ ∆╢ ⅜ⱪ꜡כⱩ⁸ⱪ꜡כⱩⱱꜟ♄ ┘ ≢№╡⁸ⱣⱠ ┘

Ⱡ☺─ ≈─ │ ⇔√ ╩ ╖ ≡╢─⌐ ™╠╣╢⌐ ⅞∏⁸

─ ≤│ ⌐ⱶכ꜠◒⁸│⅝≥√∫№≢ ↕╣√ ⌐

∆╢ │⁸ⱪ꜡כⱩ⁸ⱪ꜡כⱩⱱꜟ♄ ┘ ─ ⅛╠ ╢ ≢№╢≤

⇔⌂↑╣┌⌂╠⌂™⁹ 

(3) ⁸ │ ─ ╩ ∆╢ 

⌐ⱶכ꜠◒⁸╢↑⅔⌐ ↕╣√ ⌐ ∆╢ ⁸ │ ╩

⇔√ ⁸ ⇔ ─ ∆╢ ⁸ │ ⅜∕╣≤│ ⌂∫

≡™╢╙──⁸ ⌐ ∆╢ │⁸ ≤⇔≡ ≈─ │ ≢

№╢≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

↓↓≢™℮₈ ₉≤│⁸ ⅜⁸ ⌐ כ꜠◒⁸√╣↕
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ⱶ⌐ ↕╣√ ⌐ ∆╢ ⁸ │ ⌐ ⇔≡⁸ ⌐⅔™

≡ ⌂ ⅜⌂™↓≤⁸ │⁸ ⌐ ─ ≢⁸∕─₈ ─₉

╩ ∆╢↓≤⌐╟∫≡⁸ ⌐ ─ ╩ ≡™╢↓≤╩™℮⁹ 

↓↓≢™℮₈ ⌐⅔™≡ ⌂ ⅜⌂™↓≤₉≤│⁸ ∆╢

⁸ │ ⅜⁸ ⌐⅔™≡ ⌐ ≢№╢↓≤⁸ ∟⁸

⅜ ⌐╟∫≡ ⌐ ⌐ ╠╣≡⅔╡⁸ ≈ ⌐ ∂√

⅜₈ ≢№╢₉↓≤╩™℮⁹ ⅎ┌⁸ ╩ ∆╢Ⱡ☺ ≤⁸ ─

╩ ∆╢ꜞⱬ♇♩⌐≈™≡⁸ ⇔ ⅜ ⌐ ≢№╢↓≤⅜ ⌐╟

∫≡ ⌐ ⌐ ╠╣≡™√ ⁸ │ ⌐⅔™≡ ⌐

⅜⌂™↓≤⌐⌂╢⁹ 

2.7.4 ≢ │ ╩ ∆╢ ╩  ⱶכ꜠◒╗

2.7.4.1 ≢ │ ╩ ∆╢ ─  

ⱶ│⁸כ꜠◒─ ⌐│ │ ⌐╟∫≡ ↕╣⁸ ⱶ│⁸כ꜠◒

⌐│ ⌐╟∫≡ ↕╣╢⁹ ╢№╢↑⅔⌐ⱶכ꜠◒⇔ ⅜

⁸ │ ⌐╟∫≡ ≢⅝⌂™ ⁸ │⁸ ⌐╟╢ ⅜

≢№╡⁸ ≈ ⌐ ↕╣√ │ ⌐ ≠™≡⁸ ╩

⌐ ∆╢↓≤⅜≢⅝╢ │⁸ ⌐╟∫≡∕╣╠─ ╩ ∆╢

↓≤⅜≢⅝╢⁹ 

2.7.4.2 ≢ │ ╩ ∆╢ ╩ ─ⱶכ꜠◒╗  

⌐ⱶכ꜠◒ ≢ ╩ ∆╢ │ ≢ ╩ ∆╢ ⅜ ╕

╣╢ ⁸ │ ─ ⌐ ↕⌂™≤ ⇔√≤⅝│⁸

╩ ∆╢≤⅝│⁸ ⌐ ⅜ ∫≡™√ ╩

∆╢↓≤⅜≢⅝╢∆═≡─ ╩ ╘≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│ ─ ⌐ ∆╢⅛ ⅛─ ⌐≈™≡│⁸

₈2.7.3.1 │ ─ ─ ₉╩ ↕╣√™⁹ 
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 ₢ⱶכ꜠◒₡

─ ┘ ╩ ⇔≡ ⅝⌐ ∆╢ ╩

╖⁸ ⌐ ─ ⅜ ↑╠╣⁸ ─ ⌐ ▫♥כ◖

fi◓ ⅜ ↑╠╣≡™╢↓≤╩ ≤∆╢ ⁹ 

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣√₈ ◓fi▫♥כ◖ ₉│ ⌐ ∆═⅝⅛⁹ 

₡ ₢ 

─ ⌐ⱶכ꜠◒⁸ ↕╣√₈ ◓fi▫♥כ◖ ₉⅜



30  2016  

─ ≢│⌂ↄ⁸ ≢ ╩ ∆╢ ≢№╡⁸ ⌐⅔

™≡ ⅜ ∫≡™√ ₈ ₉ ╩ ≢⅝╢ ⌐│⁸ⱳꜞ♥

♩ꜝⱨꜟ○꜡◄♅꜠fi polytetrafluoroethene ⁸ⱳꜞⱨꜟ○꜡▪ꜟ◖◐◦

polyfluoroalkoxy ⁸ⱳꜞ◄כ◄ꜟ♥כ♥ꜟ◔♩fi polyetheretherketone ─

─ ⅜ ╕╣╢⁹ ∫≡⁸₈ ◓fi▫♥כ◖ ₉│ⱳꜞ♥♩ꜝ

ⱨꜟ○꜡◄♅꜠fi⁸ⱳꜞⱨꜟ○꜡▪ꜟ◖◐◦⁸ⱳꜞ◄כ◄ꜟ♥כ♥ꜟ◔♩fi ─

─ ╩ ◓fi▫♥כ◖╗ ≢№╢≤ ↕╣⌂↑╣┌⌂╠⌂™⁹ 
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 ₢ⱶכ꜠◒₡

╩ ℮╟℮⌐⁸Ɽꜝⱷכ♃⌐ ≠™≡ ─ ╩ ∆╢

≤⁸ 

Ɽꜝⱷכ♃╩ ∆╢ ≤⁸ 

ΝΝ ꜚ♬♇♩≤⁸ 

╩ ╗↓≤╩ ≤∆╢ ╩ ∆╢ ◦☻♥ⱶ⁹ 

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣√₈ ₉│ ⌐ ∆═⅝⅛⁹ 

₡ ₢ 

─ ⌐ⱶכ꜠◒⁸ ↕╣√₈ ₉│ ─

≢│⌂ↄ⁸ ≢ ╩ ∆╢ ≢№╡⁸ ⌐⅔™≡ ⅜

⇔∫≡™√ ₈ ₉ ╩ ≢⅝╢ ⌐│⁸ⱨ꜡♇Ⱨ⁸◒☻▫♦כ

Ɫ⁸◒☻▫♦♪כ ♦▫☻◒ ┘ⱨꜝ♇◦ꜙ♪ꜝ▬Ⱪ ⅜ ╕╣╢⁹ ∫≡⁸

₈ ₉│⁸ⱨ꜡♇Ⱨ⁸◒☻▫♦כⱢ⁸◒☻▫♦♪כ ♦▫☻◒ ┘ⱨꜝ

♇◦ꜙ♪ꜝ▬Ⱪ ≢№╢≤ ↕╣⌂↑╣┌⌂╠⌂™⁹ 

2.7.5 ╩  ⱶכ꜠◒╗

2.7.5.1 ─  

│ ⁸ ⁸ │ ╩ ─ⱶכ꜠◒⁸⌐℮╟╢∆ ⌐

↕╣╢⁹ ⅎ┌⁸◒꜠כⱶ⌐₈ΝΝ╩ ╖⁸↓╣⌐╟╡ whereby ⁸ΝΝ⁸

⌐ ∆╢ ╩ ∆╢⁸↓≤╩ ≤∆╢ ⁹₉≤

↕╣╢ ⁸∕─℮∟─₈↓╣⌐╟╡⁸ ⌐ ∆╢ ╩ ∆╢₉⅜

↓↓≢™℮₈ ₉≢№╢⁹ 

2.7.5.2 ╩ ─ⱶכ꜠◒╗  

╩ ─ⱶכ꜠◒╗ ⌐⅔™≡│⁸ ⌐ⱶכ꜠◒⅜

↕╣╢ ⌐ ⇔≡ ╩ ∆╢⅛ ⅛│⁸ ─ ⌐⅔↑╢ ─

⌐ ∂≡ ⇔⌂↑╣┌⌂╠⌂™⁹ ⇔ ⅜ ⌐ ╢ ─
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│ ⌐ ╢ ─ ⌐ ╛ ╩╙√╠⇔≡™╢ ⁸

⌐ⱶכ꜠◒│ ↕╣╢ ⌐ ⇔≡ ╩ ∆╢⅛╠⁸

╩ ⇔≡│⌂╠⌂™⁹↓╣⌐ ⇔≡⁸ ⇔ ⅜ ⇔╟℮≤∆

╢ │ ╩ ∆╢╙─⌐ ⅞⌂™ ⌐ⱶכ꜠◒─⧵⁸ ↕╣╢

⌐ ⇔≡ ╩ ⇔⌂™⁹ 
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 ₢ⱶכ꜠◒₡

╩ ∆╢ ≤⁸ 

⌐ ↑╠╣√ ≤⁸ 

⌐ ⌐Ⱪכꜞ☻√╣↕ ↕╣√ ꜠fi☼≤⁸ 

╩ ╖⁸ 

↓╣⌐╟╡⁸ ꜠fi☼⅜☻ꜞכⱩ╩ ⇔≡ ⌐ ∫≡ ⇔⁸

⌐ ⇔≡ ∆╢↓≤⅜⌂ↄ⁸ ≤ ꜠fi☼≤─ ─ ╩

ↄ ∆╢ ╩ ∆╢⁸ 

↓≤╩ ≤∆╢ ⁹ 

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣√₈↓╣⌐╟╡⁸ΝΝ ╩ ∆╢₉≤™℮

⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ⇔≡ ╩ ∆╢⅛ ⅛⁹ 

₡ ₢ 

╟╡ ─ ⌐⅔™≡│ ꜠fi☼⅜☻ꜞכⱩ╩ ⇔≡ ⌐ ∫

≡ ∆╢↓≤│ ↕╣≡™⌂™⁹ ∫≡⁸ ꜠fi☼│ ⌐ ⇔≡

∆╢ ╙№╢⁹⇔⅛⇔⌂⅜╠⁸ ⌐│ ꜠fi☼⅜ ⌐ ⇔≡

∑∏⁸ ⇔⅛⇔⌂™↓≤⅜ ↕╣≡™╢⁹ ⅜

⌐ ╢ ─ ⌐ ╛ ⌐ⱶכ꜠◒⁸╘√╢™≡⇔╠√╙╩ ↕╣╢

⌐ ⇔≡ ╩ ∆╢⁹ 

 

 7 ⌂⇔  

 ₢ⱶכ꜠◒₡

≢№∫≡⁸ ─ ⌐ ℮ ╩ ∆╢ ≤⁸ 

⌐ ↑╠╣√ ≤⁸ 

⌐ ⌐Ⱪכꜞ☻√╣↕ ↕╣√ ꜠fi☼≤⁸ 

╩ ╖⁸ 

↓╣⌐╟╡⁸ ꜠fi☼⅜☻ꜞכⱩ╩ ⇔≡ ⌐ ∫≡ ⇔⁸

⌐ ⇔≡ ∆╢↓≤⅜⌂ↄ⁸ ≤ ꜠fi☼≤─ ─ ╩

ↄ ∆╢ ╩ ∆╢⁸ 

↓≤╩ ≤∆╢  ה

₡ ₢ 
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⌐ⱶכ꜠◒ ↕╣√₈↓╣⌐╟╡⁸ΝΝ ╩ ∆╢₉≤™℮

⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ⇔≡ ╩ ∆╢⅛ ⅛⁹ 

₡ ₢ 

╟╡ ─ ⌐⅔™≡ ⅜ ─ ⌐ ℮↓≤⅜ ↕

╣≡™╢⁹ ∫≡⁸ ꜠fi☼│ ⌐ ⇔≡ ⇔⅛≢⅝⌂™⁹

≢│⁸ ꜠fi☼⅜ ⌐ ⇔≡ ⇔⌂™↓≤╙ ↕╣≡™╢⅜⁸∕─

│ ⌐ ╢ ─ ⌐ ╛ ⌐ⱶכ꜠◒⁸╘√™⌂↕╠√╙╩

↕╣╢ ⌐ ⇔≡ ╩ ⇔⌂™⁹ 

 ⱶכ꜠◒ 2.7.6

╢↑⅔⌐ⱶכ꜠◒ 2.7.6.1  

≡™⅔⌐ⱶכ꜠◒ ─ ⅜ ↕╣≡™╢ ⁸ ─ ⌐

⅜№╢⅛ ⌐ⱶכ꜠◒⁸│⅛ ─ ⌐ ≠ↄ≤ ⌐⁸ ⌐ │

╩ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ ⇔ ≡™⅔⌐ⱶכ꜠◒ ─

⅜ ⌐ ↕╣≡™╢ │ ⅎ┌ 1⁸ 2⁸ 3ΝΝ ⁸

─ⱶכ꜠◒ ─ ⌐│ ─ ⅜№╢↓≤╩ ⇔⌂↑╣┌⌂╠

⌂™⁹↓╣⌐ ⇔≡⁸ ⌐ⱶכ꜠◒⇔ ─ ─ │ ⌐ ≠™≡⁸

⌐│ ─ │ ↕╣≡™⌂™≤ ↕╣ ⅎ┌⁸₈ ─ ╩

╖ΝΝ₉ ⁸ ≈ ┘ ⌐╙ ⅜ ∏ ─ ⌐ ≠™≡

↕╣⌂↑╣┌⌂╠⌂™↓≤⅜ │ ↕╣≡™⌂™ │⁸ ◒

─ⱶכ꜠ ⌐ ─ ⅜№╢≤ ∆╢↓≤│≢⅝⌂™⁹ 
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 ₢ⱶכ꜠◒₡

↕∑√ⱳꜞ◌כⱲⱠכ♩╩ ┘ ∆╢≤ ⌐⁸ ⅜

25ʕ ≢ 1mS/cm ╩ ≢⅝╢ ≢ ∆╢ ╩ ╗↓≤╩ ≤

∆╢ⱳꜞ◌כⱲⱠכ♩Ɑ꜠♇♩─  

₡ ₢ 

⌐ⱶכ꜠◒ ↕╣√₈ ₉ ┘₈ ₉─ ≈─ ⌐│ ⅜ ↕╣

≡™╢⅛ ⅛⁹ 

₡ ₢ 

│⌐ⱶכ꜠◒ ┘ ─ ⅜ ⌐ ↕╣≡™⌂™⁹

⌐⅔↑╢ ┘ ⌐ ∆╢ ╩ ∆╢≤⁸ ⌐│∕─

⌐ ╢ ⅜ ∏ ─ ⌐ ≠ↄ╙─≢№╢≤│ ⌐ │ ↕╣

≡™⌂™⁹ ⌐ⱶכ꜠◒⁸≡∫ ↕╣╢ ⌐│⁸ ┘ ─ ≈─

⅜∕╣∙╣ ⇔≡ ╦╣╢ ≤ ⅜ ⌐ ╦╣╢ ≤⅜ ↕╣

╢⁹ 



33  2016  

≢ⱶכ꜠◒ 2.7.6.2 ↕╣√  

58 3 2 ⌐⅔™≡⁸ ⌐ ╢ ─ │ ≢

↕╣√ ⌐ ┬↓≤⅜ ↕╣≡™╢⁹↓↓≢™℮₈ ≢

↕╣√ ₉≤│⁸ ⌐ ╢ ⌐╟∫≡ ╠╣√ ─ ⁸ ∟⁸

⌐ⱶכ꜠◒ ↕╣√∆═≡─ ╩ ⇔√ ⌐ ╠╣╢ ╩™℮⁹∕─

─ ⌐ ⇔≡ ⌐ │ ╩ ∆↓≤≢ ╠╣√ ─ ⅜⁸

≢ ↕╣√ ⌐ √╢⅛ ⅛│⁸ ─ ⌐ ⌂ ⅜ ∂

≡™╢⅛ ⅛⌐╟∫≡ ╕╢─≢№╡⁸ ⌐ ↕╣√ │ ─ ≤│

≢№╢⁹ ⇔ ≢ ↕╣√ ─ ⌐ ⌂ ⅜ ∂≡™⌂

™ │⁸ ─ │ ≢ ↕╣√ ⌐ √╢⁹ ⅎ┌⁸

⌐ ╢ ⅜ ─ ≢№╡⁸ ≢ ↕╣√ ⌐ ─

☻ⱪ꜠כ≢ ╩ ⇔√ ⁸∕─ ─ ⌐│ ⌂ │ ∂

≡™⌂™√╘⁸ ≤⇔≡ ≢ ↕╣√ ⌐ √╢⁹ 

↓╣⌐ ⇔≡⁸ ⇔ ⌐ ╢ ≢ ↕╣√ ─ ⌐ ⌂ ⅜

∂≡™╢ │⁸ ≢ ↕╣√ ⌐│ √╠⌂™⁹ ⅎ┌⁸

⌐ ╢ ⅜◗ⱶ─ ≢№╡⁸ ≢ ↕╣√◗ⱶ│ ≢

↕╣√ ≢№╢⅜⁸ ⇔ ⌐♃▬ꜘ≤⇔≡ ⇔√ │⁸ ⌂ ⅜

∂≡™╢√╘⁸∕─♃▬ꜘ│ ≢ ↕╣√ ⌐│ √╠⌂™⁹╕√⁸

ⅎ┌⁸ ⌐ ╢ ⅜Ɽfi ─ ≢№╡⁸ ≢ ↕╣√Ɽfi

│ ≢ ↕╣√ ≢№╢⅜⁸ Ɽfi │Ɽfi≤⇔≡ ↄ↓≤

⅜≢⅝╢╙──⁸ ™√ ─Ɽfi⌐│ ⌂ ⅜ ∂≡™╢√╘⁸

≢ ↕╣√ ⌐│ √╠⌂™⁹ 

ⱶ⌐⅔↑╢₈כ꜠◒ 2.7.6.3 ⌐╟∫≡ ↕╣√ ⅜ ≢ ╠

╣≡™⌂™ ₉ 

58 3 2 ⌐⅔™≡⁸ ⌐ ╢ ─ │ ≢

↕╣√ ⌐ ┬↓≤⅜ ↕╣≡™╢⁹╕√⁸ 99 1 ⌐⅔™

≡⁸ ⌐ ╢ ≢ ↕╣√ ⅜ ─ ⌐ ≢ ╠╣

≡™⌂™╙─≢№╢ ⁸ ⅜ ─ ╩ ⇔√≤⅝│⁸ ─ ≢

↕╣√╙─≢№╢≤ ∆╢↓≤⅜ ↕╣≡™╢⁹ ∫≡⁸ ─ ≢

↕╣√ ⅜ ⇔₈ ─ ⌐ ≢ ╠╣≡™⌂™₉ ┘

₈ ─ ╩ ⇔√₉≤™℮ ≈─ ╩ √⇔≡™╢ │⁸ ─

⅜ ≢ ↕╣√╙─≢№╢≤ ∆╢⁹ ⇔ ⅜ ╩

⇔≡│™⌂™≤ ⇔√ │⁸ ╩ →≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

↓↓≢™℮₈ ≢ ╠╣≡™⌂™₉≤│⁸ ⅜ ─ ⌐

↕╣≡™⌂™⁸ ↕╣≡™⌂™⁸ │ ⌐ ╠↕╣≡™⌂™↓≤╩

™℮⁹ 
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 ⱶכ꜠◒ 2.7.7

─ⱶכ꜠◒ 2.7.7.1  

ⱶ≤│⁸כ꜠◒ ─ ─ ╩ ⇔≡∕─ ╩ ─ ⌐ ⇔

√↓≤⌐╟╢ ⱶ╩™℮⁹כ꜠◒─ ─ │ ⌂╙─╩ ╦∏⁸∕─

│ ⌐ ─╙─≢№╢√╘⁸ ─ⱶכ꜠◒ │ ⌐№╢─≢│

⌂ↄ⁸ ─ ─ ⌐№╢⁹ ∫≡⁸ │ⱶכ꜠◒ ╩ ∆╢ ≢№╡⁸

─ ⌐ ∆╢⁹ 

─ⱶכ꜠◒ │⁸ ─ ─ ╩ ⇔√ ⁸ ⌐ ∂

≡ ╩∕╣╕≢ ╠╣≡™⌂⅛∫√ ─ ⌐ ∆╢↓≤⌐№╢⁹ ∫

≡⁸ ⁸ ─ ╛ ≢│ ⅜≥─╟℮⌐ ↕╣╢⅛ ⇔⅜√™

⌐─╖ ↕╣╢⁹ ⅎ┌⁸ ─ ⅜∕╣⌐ √╢⁹ 

─ⱶכ꜠◒ 2.7.7.2  

─ⱶכ꜠◒ │ ─ ─ ⌐№╢⁹ ∫≡⁸ ╢↑⅔⌐ⱶכ꜠◒

⌐ ∆╢ ╙ ─ ⌐ⱶכ꜠◒─⧵⁸╡№≢ ↕╣╢ │

⌐╟∫≡ ↕╣⌂↑╣┌⌂╠⌂™⁹ 

ⱶ│⁸כ꜠◒ ≢ ╩ │≥ⱶכ꜠◒╢∆ ⌐ⱶכ꜠◒⁸╡⌂ ─

⌐ ∂≡ ↕╣⌂↑╣┌⌂╠⌂™⁹ ⅎ┌₈ A─ ─√╘─

₉│ ─⧵ⱶ≢№╡⁸כ꜠◒ ⌐ ╢ │ ≢№╡⁸₈ A╩

™√ ─ ₉≤ ≤ ↕╣⁸₈ ≤⇔≡─ A₉│ ≢

╩ ─⧵ⱶ≢№╡⁸כ꜠◒╢∆ ⌐ ╢ │ ≢№╢⁹ 

⌐ ∆╢ ⱶ│⁸כ꜠◒ ⌂ ≤⇔≡│₈ X─

╩ ∆╢√╘─ A─ ₉ │₈ X─ ─ ⌐ ™╠╣╢⁸

A─ ₉≢№╢⁹↓─╟℮⌂♃▬ⱪ─◒꜠כⱶ│ ⌐☻▬☻♃▬ⱪ◒

ⱶכ꜠ Swiss-type claim ≤ ─ⱶכ꜠◒─⧵⁸╣┌ │ ╩ ∆╢

≢№╡⁸₈ A╩ ⇔≡ X╩ ∆╢ ╩ ∆╢ ₉≤ ≤

↕╣╢⁹ 

2.7.8 ╩ ╗  ⱶכ꜠◒

╢↑⅔⌐ⱶכ꜠◒ 2.7.8.1 ─  

│⁸ ╩ ⇔√ ─℮∟⁸ ─ ⁸

│ ╖ ╦∑⌐ ⌐ ⇔√ ≢№╢⁹ ꜞⱶ⌐⅔↑╢ⱪכ꜠◒─

▪fiⱩꜟ⌐│ ≤⇔≡ ─ ⇔⌂↑╣┌⌂╠∏⁸Ⱳ♦▫⌐│ ⌂ↄ

≤╙ ≈─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ⇔ ─ ╩

⇔√ ╙⁸ ─ ≢№╢↓≤╩ √∆⁹ 
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─ ⌐│⁸ ⁸ ┘ ╖ ╦∑⅜ ╕╣⁸ ─

⌐│⁸ ≤⇔≡ ⁸ ┘ ⅜ ╕╣╢⁹ 

2.7.8.2 ╩ ╗ ─ⱶכ꜠◒  

─ⱶכ꜠◒─ ⌐⅔™≡│⁸ⱪꜞ▪fiⱩꜟ ┘Ⱳ♦▫⌐⅔↑╢

┘ ╩ ⌐ⱶכ꜠◒⁸╗ ↕╣√∆═≡─ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ ≤⇔≡⁸ ─ⱶכ꜠◒ ⱶכ꜠◒│

⌐ ↕╣╢ ⌐ ⇔≡ ╩ ∆╢⅜⁸ │ ∏⇔╙

╩ ∆╢╦↑≢│⌂™⁹∕─ │⁸ ─ⱶכ꜠◒─

≤ ∂≢№╢⁹ 

─ꜟⱶ⌐⅔↑╢ⱪꜞ▪fiⱩכ꜠◒ ⌐≈™≡│⁸ ₈2.6.2 ⱪ

ꜞ▪fiⱩꜟ₉─ ╩ ↕╣√™⁹ 

ꜟⱶ─ⱪꜞ▪fiⱩכ꜠◒─ ┘Ⱳ♦▫⌐⅔↑╢ ⱶכ꜠◒⅜

⌐ ↕╣╢ ⌐ ⇔≡ ╩ ∆╢⅛ ⅛⌐≈™≡│⁸ ⅜

⌐ ╢ ⌐ ╛ ╩╙√╠∆⅛ ⅛⁸ ∟ ⌐╟∫≡

⌐ ╢ ⅜ ⌐ ↕╣╢№╢ ─ ╩ ∆╢⅛ ⅛╩

⇔⌂↑╣┌⌂╠⌂™⁹ ⇔ ⅜ ⌐ ╢ ⌐ ╛ ╩

╙√╠⇔≡™╢ ⁸ ⌐ⱶכ꜠◒│ ↕╣╢ ⌐ ⇔≡

╩ ∆╢⁹↓╣⌐ ⇔≡⁸ ⇔ ⅜ ⌐ ╢ ⌐ ╛

╩╙√╠⇔≡⅔╠∏⁸ ─ │ ⇔╟℮≤∆╢ ╩ ∆

╢√╘─╙─⌐ ⅞∏⁸ ⅜№╢ ─ ╩ ∆╢↓≤╩ ⇔≡

™⌂™ ⁸ ⌐ⱶכ꜠◒│ ↕╣╢ ⌐ ⇔≡ ╩ ⇔

⌂™⁹ 

─ⱶכ꜠◒─ ⌐ⱶכ꜠◒│ ↕╣╢ ⌐ ⇔≡

╩ ∆╢⁹ 

│⁸ ╩ ⇔√ ─℮∟⁸ ─ ⁸ │

╖ ╦∑─ ≢№╡⁸ ⌐⅔™≡ ─ ─

⌐╟∫≡ ∆╢↓≤⅜≢⅝⌂⅛∫√ │ ≢№∫√≤™℮╦↑≢│⌂™⁹

∫≡⁸ ⇔ ⌐ⱶכ꜠◒─ ⅜ ↕╣√ ⌐ⱶכ꜠◒⁸

↕╣╢ │ ⌐╟∫≡ ╠╣√ ⌐ ↕╣⁸ ─ ╩

∆╢↓≤≢ ╠╣√ │ ╕╣⌂™≤ ↕╣⌂↑╣┌⌂╠⌂™⁹ ∟⁸

─ⱶכ꜠◒─ ⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ⇔≡ ╩

∆╢⁹ 

 

 9 

₡  ₢ⱶכ꜠◒─

⅜ ™ ≢№╡⁸ ⅜ ≢№╡ ≈∕─ ⅜⌡∂ ≢№

╡⁸ ⁸ ⌐ 10 25 ↕∑⁸ ╩ ⇔√ Ⱪfiכ○⁸
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⌐≡ ↕∑╢↓≤╩ ≤∆╢ ⁹ 

₡ ₢ 

─ⱶכ꜠◒─ ≤│⁸ ┘ ⅜ ≢№╢╙──⁸

≢│⁸ ╩ ⌐ꜟכ◖ꜟ▪⁸ 8 15 ↕∑⁸∕─

↕∑╢⁹ 

₡ ₢ 

⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ╢⅛ ⅛ 

₡ ₢ 

─ⱶכ꜠◒─ │⁸ ⌐ ─ ─

⌐╟∫≡ ∆╢↓≤⅜≢⅝⌂⅛∫√ │ ≢№∫√≤™℮╦↑≢│⌂

™⁹ ∫≡⁸ ⌐ⱶכ꜠◒─ ↕╣√₈ ⁸ ⌐ 10 25

↕∑⁸ ╩ ⇔√ ≡⌐Ⱪfiכ○⁸ ↕∑╢₉≤™℮ │⁸

⌐ⱶכ꜠◒ ↕╣╢ ⌐ ⇔≡ ╩ ∆╢⁹ │⁸

─ ─∆═≡─ ╩ ⌐ⱶכ꜠◒⁸╠⅛™⌂™≡⇔ ↕╣╢

⌐ ╠⌂™⁹ 
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ה  ⌐ ╢ ┘  

⅜ ה ╩ ⇔≡™╢⅛ ⅛─ ⌐⅔™≡⁸

─☻♥♇ⱪ≢№╢◒꜠כⱶ─ ─ ⁸ ─☻♥♇ⱪ≢│⁸ ⱶכ꜠◒─

≤ ≤╩ ∆╢↓≤≢⁸ ⅜ │ ╩

∆╢⅛ ⅛╩ ∆╢⁹∕─ ⌐⅔™≡│⁸ ─ כ꜠◒─

ⱶ⌐⅔↑╢ ┘ ─ ∆╢ ╩∕╣∙╣

⇔√ ≢⁸∕╣∙╣ ∆╢⁹ 

─ⱶכ꜠◒─ .1 ╩  

─ⱶכ꜠◒─ ╩ ∆╢ ⁸ ─ⱶכ꜠◒⁸

⌐ ≠™≡⁸∕─℮∟─ ⇔≡ ─ ╩ ⇔⁸ ─ ╩ ╢↓≤⅜

≢⅝╢ ⁸ ⁸ │∕╣╠─ ─ ╩₈ ₉≤⇔≡ ∆

╢↓≤⅜≢⅝╢⁹ 

─ⱶכ꜠◒─ ╩ ∆╢ ⁸∕─ │ ─≤⅔

╡≢№╢⁹ 

(1) │ ─ ⁸ ⁸ │∕╣╠─ ─ ╩ ≈─

≤⇔≡ ∆╢  

─ ⱶ⌐≈™≡⁸כ꜠◒─ ─ ⁸ ⁸ │∕╣╠─

─ ╩ ≈─ ≤⇔≡ ⇔≡╙╟ↄ⁸╕√⁸ ─ ⁸ ⁸

│∕╣╠─ ─ ╩ ╖ ╦∑╢↓≤≢ ≈─ ≤⇔≡

⇔≡╙╟™⁹ ⇔⁸ │⁸ ⇔≡ ─ ╩ ⇔⁸ ─

╩ ╢↓≤⅜≢⅝⌂↑╣┌⌂╠⌂™⁹ 

(2) ⁸ ⁸ │∕╣╠─ ─ ╩ ⇔≡│⌂╠⌂™  

─ ⌐ⱶכ꜠◒─ ↕╣√ │⁸ ⌂ ≢№

╡⁸∕─℮∟─ ⁸ ⁸ │∕╣╠─ ─ ⅜≥─╟℮⌐ ╖ ╦

↕╣≡ ≈─ ≤⇔≡ ↕╣╟℮≤╙⁸ ─ ⱶכ꜠◒─

⌐ ↕╣√ ⁸ ⁸ │∕╣╠─ ─ │™∏╣╙ ↕╣≡│

⌂╠⌂™⁹ 

2. ─ ╩  

─ ╩ ∆╢ ⁸ ⅜ ↕╣√ ⱶכ꜠◒─

─ ≤ ™⌐ ⇔⌂↑╣┌⌂╠∏⁸ ⌐⅔↑╢ ─

─ⱶכ꜠◒ ≤│ ─ ⁸ ⁸ │∕╣╠─ ─ │⁸

─ ⌐ ⅎ≡│⌂╠⌂™√╘⁸ ╩ ℮ │⌂™⁹ 

─ⱶכ꜠◒─ ≤ ─ ≤╩ ∆╢

⁸ ─ ⁸ ⁸ │∕╣╠─ ─ ⌐≈™≡─
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│ │⁸ ⅜ ∆╢ ╩ ≤∆╢─≢│⌂™⁹ ⇔∕─

⁸ ⁸ │∕╣╠─ ─ ≤⁸ ╢↑⅔⌐ⱶכ꜠◒─ ∆

╢ ≤⅜ ⌐ ≢№╢ ⁸ ≤⇔≡⁸ ─ⱶכ꜠◒

─ ⌐╟∫≡ │ ⇔⌂↑╣┌⌂╠⌂™⁹ ⁸ ⇔ ∆╢

≤ ⌐ ≤™℮ ≢│⌂™ ⁸ ⅜ ⌐ ─ ╩ ⇔≡

™╢≤⅝│⁸ ╩ ≤∆╢⁹ ⌐⁸╕∞ ⅜⌂™ │⁸ ⅜

∆╢ ⌐⅔™≡ ↕╣╢ ⌐╟∫≡ │ ∆╢⁹ 

─ ╩ ∆╢ │⁸ ─ ⌐ ⇔⌂↑╣┌⌂╠

⌂™⁹ 

(1) ⇔ ⅜ ∆╢↓≤⅜≢⅝∏⁸∕─ ╩ ⇔⌂↑╣┌⌂

╠⌂™⁸ │⁸ ≢⅝╢╙──⁸ ⇔√ ⌐ ≢⅝⌂™ ⅜ ∂√

│⁸↓─ ╩ ⌐ ╠∑√ ⁸ ╘≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ⌐ ∂≡⁸ ≢ │ ╩ ℮↓≤⅜≢⅝╢⁹ 

(3) ⇔ ─ ⅜ ≢№╡⁸ ⅜ ≢№╢ ⁸

⅜ ─ ⌐ ≠™≡ ─ ╩ ∆╢↓≤⅜≢⅝⌂™

╡⁸ ∆╢↓≤│≢⅝∏⁸ ─ ⅜ ↕╣≡ ∫√ ≢⁸

─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 1 

₡  ₢ⱶכ꜠◒─

─ ≢№∫≡⁸ ⌂ↄ≤╙ ≈─ ≢№╢⁸

─ ┘ ─ ╩ ╖⁸ │™∏╣╙

⅛╠ ╡⁸ ≈ ─ ⌐ ∆╢ ⌐│ ⌂ↄ

≤╙ ≈─ ⅜ ↑╠╣≡⅔╡⁸ ─ ⌐│ ⌂ↄ≤╙ ≈─ ⅜

↑╠╣≡⅔╡⁸ │ ⌐╟∫≡ ⇔╟℮≤∆╢ ⅜∕

─ ⌐ ↕╣╢↓≤╩ ≤∆╢⁸ ─ ⁹ 
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₡ ₢ 

─ ⁸ ─ ┘ ─ ⅛╠ ╡⁸

│™∏╣╙ ⅛╠ ╡⁸ ⇔╟℮≤∆╢ ⅜∕

─ ⌐ ↕╣╢╟℮⌐⁸ ─ ╩ ∆╢ ─

⌐│⁸ ⌐╟∫≡ ⅜ ↕╣╢╟℮⌐⁸∕╣∙╣ ≈

─ ⅜ ↑╠╣≡™╢↓≤╩ ≤∆╢⁸ ⌐ ↕╣╢

⁹ 

 

₡ ₢ 

╩ⱶכ꜠◒≡⇔⌐ ∆╢≤ ⌐⁸ ─ⱶכ꜠◒─ ╩

⇔⁸ ─ ╩ ∆╢⅛⁹ 

₡ ₢ 

─ⱶכ꜠◒ .1  

(1) ⱶ─ⱪꜞ▪fiⱩꜟ│⁸₈כ꜠◒─ ─ ₉≢№

╡⁸ ─ ⌐⅔↑╢ ₈ỄỄ │⁸ ⌐╟∫

≡ ↕╣√ ≈─ ╩⁸ ╩ ⇔≡⁸ ─

╩ ∆╢↓≤≢ ╖ ╦∑≡ ∆╢⁹ ─ ⌐

↕╣╢ ╩ ∆╢↓≤≢⁸ ⅜ ─ ⌐╟╡┬≈⅛∫≡ ╩

∆╢↓≤╩ ∆╢ỄỄ₉╩ ∆╢≤⁸ⱪꜞ▪fiⱩꜟ⌐ ↕╣√₈

₉≤│ ─ ≢ ↕╣╢ ⌐ כ꜠◒⁸∏⅞

ⱶ─ ⱶ─Ⱳ♦▫⌐│⁸כ꜠◒⁸√╕⁹™⌂│≢ ⌐ ╢

─ ⌂ ⅜ ↕╣≡™╢⁹ ⌐ꜟⱶ─ⱪꜞ▪fiⱩכ꜠◒⁸≡∫ ↕╣

√₈ ₉─ ⌐ⱶכ꜠◒⁸│ ↕╣╢ ⌐ ⇔≡ ╩

⇔⌂™⁹ 

(2) ⱶ│⁸כ꜠◒─ ─ ≢№╢₈ ╗₉╩ ™≡™╢⁹ ∫≡⁸

─ⱶכ꜠◒ │⁸ ↕╣√ ╩ ∆╢ ⌐⁸ ─ ↕╣≡™

⌂™ ╩ ⇔≡™⌂™⁹ 
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─ⱶכ꜠◒─ .2 ┘ ─ ─  

─ⱶכ꜠◒─ ╩ ∆╢ ╢↑⅔⌐ⱶכ꜠◒⁸ ⇔≡

─ ╩ ⇔⁸ ─ ╩ ╢↓≤⅜≢⅝╢ ╩₈ ₉≤⇔

≡ ∆╢√╘⌐⁸ ─ ⌐⅔↑╢ ₈ỄỄ │⁸

⌐╟∫≡ ↕╣√ ≈─ ╩⁸ ╩ ⇔≡⁸

─ ╩ ∆╢↓≤≢ ╖ ╦∑≡ ∆╢⁹ ─

⌐ ↕╣╢ ╩ ∆╢↓≤≢⁸ ⅜ ─ ⌐╟╡┬≈⅛∫≡

╩∆╢↓≤╩ ∆╢ỄỄ₉╩ ∆╢↓≤⅜≢⅝╢⁹ ∫≡⁸ ─

₈ ╩ ₉∆╢ ⁸ ┘₈ ╖ ╦∑ ₉∆╢ ⁸ ⌐ ≠™

≡ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

⇔√ ─₈ ╩ ₉∆╢ ╩ ⌐ⱶכ꜠◒⁸⌐╘√╢∆

↕╣√₈ ⌂ↄ≤╙ ≈─ ≢№╢⁸ ─ ┘

─ ╩ ╖⁸ │™∏╣╙ ⅛╠ ╡₉╩

⌐ ∆╢≤ ⌐⁸ ⌐⅔↑╢₈ ─ ⁸

─ ┘ ─ ⅛╠ ╡⁸ │™∏╣╙

⅛╠ ╡₉≤─ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⇔√ ─₈ ╖ ╦∑ ₉∆╢ ╩ ⱶכ꜠◒⁸⌐╘√╢∆

⌐ ↕╣√₈ ─ ⌐ ∆╢ ⌐│ ⌂ↄ≤╙ ≈─

⅜ ↑╠╣≡⅔╡⁸ ─ ⌐│ ⌂ↄ≤╙ ≈─ ⅜ ↑╠╣≡⅔╡⁸

│ ⌐╟∫≡ ⇔╟℮≤∆╢ ⅜∕─ ⌐

↕╣╢₉╩ ⌐ ∆╢≤ ⌐⁸ ⌐⅔↑╢₈ ⇔╟

℮≤∆╢ ⅜∕─ ⌐ ↕╣╢╟℮⌐⁸ ─ ╩

∆╢ ─ ⌐│⁸ ⌐╟∫≡ ⅜ ↕╣╢╟℮⌐⁸

∕╣∙╣ ≈─ ⅜ ↑╠╣≡™╢₉≤─ ╩ ⌐ ∆╢⁹ 

3. ╖ ╡ Literally Read On  

3.1 ╖ ╡─  

↓↓≢™℮₈ ╖ ╡₉≤│⁸ ⅜ ─ כ꜠◒─

ⱶ─ ╩ ╗⁸ ∟⁸ ─ ─ⱶכ꜠◒─ ⅜

™∏╣╙ ⌐ ↕╣╢ present │ ∆╢ exist ↓≤╩™℮⁹

↓─ ╩ⱶכ꜠◒⁸ ⌐₈ ╖ ╢₉ │ │₈

╖ ╢₉↓≤⅜≢⅝╢≤ ⇔⁸ ⅜ ╩ ∆╢≤

⇔⌂↑╣┌⌂╠⌂™⁹ 

3.2 ╖ ╡─  

3.2.1 ╖ ╡─  
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₈ ╖ ╡₉─ ⌐⅔™≡│⁸ ─ ─ⱶכ꜠◒─

≤⁸ ─ ∆╢ ⁸ ⁸ │∕╣╠─ ─ ≤╩⁸

∕╣∙╣ ⇔⌂↑╣┌⌂╠⌂™⁹ ⇔∕╣∙╣ ∆╢ ⅜™∏╣╙

≢№╣┌⁸ │₈ ╖ ╢₉↓≤⅜≢⅝╢⁹↓╣⌐ ⇔≡⁸

⇔ ⅜ ─ ─ⱶכ꜠◒─ ╩≥╣⅛ ≈≢

╙ ™≡™╢ ⁸ │⁸ ∆╢ ⅜≥╣⅛ ≈≢╙ ≢│⌂™

│⁸₈ ╖ ╢₉↓≤⅜≢⅝⌂™⁹ 

↓↓≢™℮ ⅜₈ ₉≢№╢≤│⁸ᵑ ≥ⱶכ꜠◒─

≤≢ ─ ∆╢ ⅜ ⌐ ≢№╢⁸ᵒ ⅜ ─

⌐ ⅞⌂™ ⇔ↄ│ ≈ ⌐ ╢↓≤⅜≢⅝╢⁸ᵓ

─ ⅜ ─ⱶכ꜠◒─ ∆╢ ─ ─

≢№╢⁸─ ≈─ ╩™℮⁹ 

⇔ ⌐ ─ⱶכ꜠◒─ ⁸ ⁸ │∕╣╠─

─ ⅜ ╕╣⁸ ⌐ ⁸ ⁸ │∕╣╠─ ─ ⅜ ↕

╣≡™╢ ⁸ ╖ ╢↓≤⅜≢⅝╢⅛ ⅛│⁸ ⌐ⱶכ꜠◒─

↕╣√ ─♃▬ⱪ⌐ ≠™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(1) ─ ⌐≈™≡ ⅎ┌⁸ ⅎ┌ ⱶ⅜₈כ꜠◒─ A⁸B

┘ C╩ ╗ ₉≢№╡⁸ ─ ∆╢ ⅜₈ A⁸B⁸C

┘ D⅛╠ ╢ ₉≢№╢ │ⱶכ꜠◒⁸ ─ ╩ ⇔≡™

╢√╘⁸ ↕╣≡™⌂™ D│ ⇔≡™⌂™⁹ ∫≡⁸ │

╖ ╢↓≤⅜≢⅝╢≤ ⇔⌂↑╣┌⌂╠⌂™⁹ ⇔⁸ ⱶכ꜠◒⇔

⌐⅔™≡ ↕╣≡™⌂™ D╩ ⌐ ⇔≡™╢ │⁸

│ ╖ ╢↓≤⅜≢⅝⌂™≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ─ ⌐≈™≡ ⅎ┌⁸ ⅎ┌ ⱶ⅜₈כ꜠◒─ A⁸B

┘ C⅛╠ ╢ ₉≢№╡⁸ ─ ∆╢ ⅜₈ A⁸B⁸

C ┘ D⅛╠ ╢ ₉≢№╢ ⁸ │ⱶכ꜠◒─ ─

╩ ⇔≡™╢√╘⁸₈ A⁸B ┘ C⅛╠ ╢ ₉⌐ ↕╣⁸ ↕

╣≡™⌂™ D╩ ⇔≡™╢⁹ ∫≡⁸ │ ╖ ╢↓

≤⅜≢⅝⌂™≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(3) ─ ⌐≈™≡ ⅎ┌⁸ ⅎ┌ ⱶ⅜₈כ꜠◒─ ≤⇔≡

A⁸B ┘ C⅛╠ ╢ ₉≢№╡⁸ ─ ∆╢ ⅜₈

A⁸B⁸C ┘ D⅛╠ ╢ ₉≢№╢ ⁸ ⇔ D⅜ ⌐

╢ ─ ┘ ⌂ ╩ ⌐ ∆╢↓≤─⌂™∕─ ─

ⅎ┌ ≢№╢≤⅝│⁸ │ ╖ ╢↓≤⅜≢⅝╢

≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(4)∕─ ─♃▬ⱪ─ ⌐≈™≡│⁸ ∏ ─ ╩ ⌐⇔√ ≢⁸

─ ⌐ ∂≡∕╣⅜ ⁸ │ ─ ─™∏╣⌐ √

╢⅛╩ ⇔⁸∕─ ⌐ ⇔√ ⌐ ≠™≡ ⅜ ╖
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╢↓≤⅜≢⅝╢⅛ ⅛╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

─ ⌐≈™≡│⁸ ₈2.6.3 ₉╩ ↕╣√™⁹ 

3.2.2 ╖ ╡─  

╖ ╡─ ⌐⅔™≡│⁸ ∆╢ ⁸ ∟⁸ כ꜠◒─

ⱶ─ ≤ ─ ∆╢ ⁸ ⁸ │∕╣╠─ ─

≤╩⁸∕╣∙╣ ∆╢ ╩ ∆╢╒⅛⁸ ⌐⁸ ─ ╩ ⌐

≢⅝╢╟℮⌐⁸ꜞ☻♩≢ ∆╢ ⁸ ∟⁸ ─ⱶכ꜠◒─

≤ ─ ∆╢ ≤╩ ⇔√ ≢⁸∕╣∙╣ ∆

╢ ╩ ⇔≡╙╟™⁹ 

─ⱶכ꜠◒─ ⅜ ≢№╢ ⁸ ─ ≤

─ ∆╢ ─ ⁸ ⁸ │∕╣╠─ ─ ≤╩ ⇔⌂↑╣┌

⌂╠⌂™⁹ ⅜ ≢№╢ ⁸ ─ ≤ ─

∆╢ ─ ⁸ ≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ⌐

╕╣╢ │ ⱪ꜡☿☻─ ⌐≈™≡│⁸ ≤⇔≡⁸ ⇔⌂™⁹ 

─ⱶכ꜠◒─ ⅜ ≢№╢ ⁸ ─ ≤

─ ∆╢ ─ ⁸ │∕╣╠─ ─ ≤╩ ⇔⌂↑╣┌

⌂╠⌂™⁹ 

─ⱶכ꜠◒─ ⅜ ─ ≢№╢ ⁸ ⅜ ≢№╢ ─

⌐ ℮⁹ ⌐ⱶכ꜠◒⇔ ─ ⅜ ↕╣≡™⌂™ ⱶכ꜠◒⁸│

≤ ─ ┘ ≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ⌐ⱶכ꜠◒⇔

─ ⅜ ↕╣≡™╢ ≥ⱶכ꜠◒⁸│ ─ ⁸ ┘ ─

≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐⅔↑╢ ─ⱶכ꜠◒─ ≤│ ─ ⁸

⁸ │∕╣╠─ ─ │⁸ ─ ⌐ ⅎ≡│⌂╠⌂™⁹ 

 

 1 ╖ ╢↓≤⅜≢⅝╢  

₡  ₢ⱶכ꜠◒─

ⱨ▫ꜟⱶ◖כ♥▫fi◓ ≢№∫≡⁸ 

─◌ꜟⱬ☺꜡כꜟ carvedilol ┘ ╩ ∆╢ⱨ▫ꜟⱶ

◓fi▫♥כ◖ ╩ ╖⁸ 

ⱨ▫ꜟⱶ◖כ♥▫fi◓ │⁸ ⱷ♅ꜟ☿ꜟ꜡⁸☻כⱥ♪꜡◐◦ⱪ꜡Ⱨꜟ☿

☻כ꜡ꜟ ┘ⱳꜞⱦ♬ꜟ▪ꜟ◖כꜟ─ 1 │ 2 ─ ⅛╠ ╢⁸ 

↓≤╩ ≤∆╢ⱨ▫ꜟⱶ◖כ♥▫fi◓ ⁹ 

₡ ₢ 

◌ꜟⱬ☺꜡כꜟ╩ ╗ ≢№∫≡⁸∕─◌ꜟⱬ☺꜡כꜟ╩ ∆╢ⱨ▫ꜟⱶ

⁸╡№≢☻כ꜡ꜟ☿ꜟ♅fi◓│ⱷ▫♥כ◖ │ ╩ ⌐ ╖⁸◌ꜟⱬ

╩ꜟכ꜡☺ ⌐ ⇔≡ ╩ ∆╢↓≤⅜≢⅝╢⁹ 



43  2016  

₡ ₢ 

│ ╩ ∆╢⅛ ⅛⁹ 

₡ ₢ 

│⁸ ╢↑⅔⌐ⱶכ꜠◒─ ─◌ꜟⱬ☺꜡כꜟ ┘

╩ ∆╢ⱨ▫ꜟⱶ◖כ♥▫fi◓ ╩ ╗≤ ⌐⁸ⱨ▫ꜟⱶ◖כ♥

▫fi◓ │ⱷ♅ꜟ☿ꜟ꜡⁹╢№≢☻כ ∫≡⁸ │⁸ ─◒꜠

─≡═∆─ⱶכ ╩ ╪≢⅔╡⁸ ╖ ╢↓≤⅜≢⅝╢√╘⁸

╩ ∆╢⁹ 

 

 2 ╖ ╢↓≤⅜≢⅝⌂™  

₡  ₢ⱶכ꜠◒─

╩⁸ ⅜ 200 400psig ≈ pH ⅜ 6 9─ ≢⁸

⅜ 5 15○fi◓☻♩꜡כⱶ Å ─ ╩ ↕∑╢↓≤≢⁸ ∆

╢ ultrafiltration ↓≤╩ ≤∆╢ ╩ ∆╢ ─ ⁹ 

₡ ₢ 

╩⁸ ⅜ 200 400psig ≈ pH ⅜ 5─ ≢⁸

⅜ 5 15○fi◓☻♩꜡כⱶ Å ─ ╩ ↕∑╢↓≤≢⁸ ∆╢

↓≤╩ ≤∆╢ ╩ ∆╢ ⁹ 

₡ ₢ 

│ ╩ ∆╢⅛ ⅛⁹ 

₡ ₢ 

≤ ─ⱶכ꜠◒─ ╩ ∆╢ ≤╩ ∆╢≤⁸∕

─ │⁸ ─ │₈pH ⅜ 5₉≢№╢─⌐ ⇔⁸

─ⱶכ꜠◒─ │₈pH ⅜ 6 9₉≢№╢↓≤⌐ ⅞⌂

™⁹ ∫≡⁸ ⌐│⁸ ⱶ⌐⅔↑╢₈pHכ꜠◒─ ⅜ 6 9₉

≤─ ⅜ ╕╣≡⅔╠∏⁸ ╖ ╢↓≤⅜≢⅝⌂™√╘⁸

╩ ⇔⌂™⁹ 

 

 3 ╖ ╢↓≤⅜≢⅝⌂™  

₡  ₢ⱶכ꜠◒─

─◓ꜞ♇ⱪ╩ ∆╢♦fi♃ꜟⱨ꜡☻ⱱꜟ♄כ ╩ ╖⁸ 

◓ꜞ♇ⱪ⅛╠ ⌐ ↑≡ ⅜ⱶכ▪─≈ ⌐ ↕╣≡⅔╡⁸

⅜☻꜡ⱶ─♦fi♃ꜟⱨכ▪─≈ ↑╠╣≡™╢↓≤╩ ≤∆╢♦fi♃ꜟⱨ

꜡☻ⱱꜟ♄⁹כ 

 



44  2016  

₡ ₢ 

꜡♇♪ ─◓ꜞ♇ⱪ≢№╢♦fi♃ꜟⱨ꜡☻ⱱꜟ♄כ ╩ ⇔⁸ ◓ꜞ

♇ⱪ─ ⌐◓ꜞ♇ⱪ≤│ ⌂╢ ─ ╩ ⇔⁸ ⌐ ∆╢

⅜ ↑╠╣√ U ╩ⱶכ▪ ⌐ ⇔⁸ U ─ⱶכ▪ ⅝ ╩

←╟℮⌐♦fi♃ꜟⱨ꜡☻⅜ ↑╠╣≡™╢↓≤╩ ≤∆╢♦fi♃ꜟⱨ꜡☻

ⱱꜟ♄⁹כ 

₡ ₢ 

│ ╩ ∆╢⅛ ⅛⁹ 

₡ ₢ 

│⁸◓ꜞ♇ⱪ⅜₈ ꜡♇♪ ₉≢№∫≡⁸₈ ₉≢│⌂ↄ⁸

≈◓ꜞ♇ⱪ─ ⅜ ╩ ⇔≡ ⱶ≤₈כ▪ ∆╢╟℮⌐ ₉

⇔≡™╢─≢№∫≡⁸ ⌐ ↑≡ ⱶ⅜₈כ▪─≈ ⌐ ₉↕╣≡™╢

─≢│⌂™⁹ ∫≡⁸ ⌐│ ⱶ⌐⅔↑╢₈כ꜠◒─ ─

◓ꜞ♇ⱪ₉ ┘₈ ◓ꜞ♇ⱪ⅛╠ ⌐ ↑≡ ⅜ⱶכ▪─≈ ⌐ ↕

╣≡⅔╡₉≤™℮ │ ╕╣≡⅔╠∏⁸ ╖ ╢↓≤⅜≢⅝⌂™

√╘⁸ ╩ ⇔⌂™⁹ 

 

 4 ╖ ╢↓≤⅜≢⅝╢  

₡  ₢ⱶכ꜠◒─

⌐ ™╠╣╢ ≢№∫≡⁸ │ ⌐╟╡ ⌐

↕╣⁸ ⇔ ╩ ≤⇔⁸ ≈ ─ ⌐│ ⌐ ─ꜞⱩ⅜
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⇔≡ ↑╠╣⁸ ─ꜞⱩ│ ─ ꜞⱩ≤ ⇔≡⅔╡⁸ ─

─ꜞⱩ─ ⌐ ─ ⅜ ↑╠╣≡⅔╡⁸ ⌐ ─

⅜ ↕╣≡™╢⁸↓≤╩ ≤∆╢ ⌐ ™╠╣╢ ⁹ 

₡ ₢ 

⌐ ™╠╣╢ ≢№∫≡⁸ │ PP ⱳꜞⱪ꜡Ⱨ꜠fi ⌐╟╡

⌐ ↕╣⁸ ⌐ ⇔ ╩ ⇔⁸ ≈ ─ ⌐│ ⌐ 24 ─

ꜞⱩ⅜ ⇔≡ ↑╠╣⁸ 24 ─ꜞⱩ│ 2≈─ ꜞⱩ≤ ⇔≡⅔╡⁸

─ ─ꜞⱩ─ ⌐ ─ ⅜ ↑╠╣≡⅔╡⁸ ⌐ 60 ─

⅜ ↕╣≡™╢⁹ 

₡ ₢ 

│ ╩ ∆╢⅛ ⅛⁹ 

₡ ₢ 

─ⱶכ꜠◒─ ≤ ─ ∆╢ ≤╩

⇔√⁹∕─ ╩ ⌐ ∆⁹ 

No. ─◒꜠כⱶ─  ─   

A ⌐ ™╠╣╢  ⌐ ™╠╣╢   

B 

│ ⌐╟╡ ⌐

↕╣⁸ ⇔ ╩ ≤∆╢ 

│ PP ⱳꜞⱪ꜡Ⱨ꜠fi ⌐

╟╡ ⌐ ↕╣⁸

⌐ ⇔ ╩ ⇔ 
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C 

─ ⌐│ ⌐ ─ꜞ

Ⱪ⅜ ⇔≡ ↑╠╣⁸

─ꜞⱩ│ ─ ꜞⱩ≤ ⇔

≡⅔╡ 

 

─ ⌐│ ⌐ 24

─ꜞⱩ⅜ ⇔≡ ↑╠╣⁸

24 ─ꜞⱩ│2≈─ ꜞⱩ

≤ ⇔≡⅔╡ 

 

D 

─ ─ꜞⱩ─

⌐ ─ ⅜ ↑╠╣≡⅔╡ 

─ ─ꜞⱩ─

⌐ ─ ⅜ ↑╠╣

≡⅔╡ 

 

E 
⌐ ─ ⅜ ↕╣≡

™╢ 

⌐ 60 ─ ⅜ ↕

╣≡™╢ 
 

│⁸ ─ⱶכ꜠◒─ ╩ ╪≢⅔╡⁸

╖ ╢↓≤⅜≢⅝╢√╘⁸ ╩ ∆╢⁹ 

 

 5 ╖ ╢↓≤⅜≢⅝⌂™  

₡  ₢ⱶכ꜠◒─

1⌐ ∂  

₡ ₢ 

⌐ ™╠╣╢ ≢№∫≡⁸ │ PP ⱳꜞⱪ꜡Ⱨ꜠fi ⌐╟╡

⌐ ↕╣⁸ ⌐ ⇔ ╩ ⇔⁸ ⌐ 8≈─ ⅜ ↕╣≡™

╢⁹ 

₡ ₢ 

│ ╩ ∆╢⅛ ⅛⁹ 

₡ ₢ 

─ⱶכ꜠◒─ ≤ ─ ∆╢ ≤╩

⇔√⁹∕─ ╩ ⌐ ∆⁹ 

─ⱶכ꜠◒─   ─   

A ⌐ ™╠╣╢  ⌐ ™╠╣╢   

B 

│ ⌐╟╡ ⌐

↕╣⁸ ⇔ ╩ ≤∆

╢ 

│ PP ⱳꜞⱪ꜡Ⱨ꜠fi

⌐╟╡ ⌐ ↕╣⁸

⇔ ╩ ≤∆╢ 
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C 

─ ⌐│ ⌐ ─

ꜞⱩ⅜ ⇔≡ ↑╠╣⁸

─ꜞⱩ│ ─ ꜞⱩ≤

⇔≡⅔╡ 

 
∆╢

⇔ 

D 

─ ─ꜞⱩ─

⌐ ─ ⅜ ↑╠╣≡⅔

╡ 

 ∆╢

⇔ 

E 
⌐ ─ ⅜ ↕╣

≡™╢ 

⌐ 8≈─ ⅜ ↕

╣≡™╢ 
 

⌐│⁸ ─ⱶכ꜠◒─ C⁸D⅜ ╕╣⌂™⁹

∫≡⁸ ╖ ╢↓≤⅜≢⅝⌂™√╘⁸ ╩ ⇔⌂™⁹ 

3.3 ╖ ╡─  

╖ ╢↓≤⅜≢⅝╢ ⌐│⁸ ─ⱶכ꜠◒─ ≤

─ ∆╢ ≤⅜ ⌐ ≢№╢⁸ │⁸ ⅜

─ ⌐ ⅞⌂™ ⇔ↄ│ ≈ ⌐ ╢↓≤⅜≢⅝╢⁸

─ ⅜ ╢↑⅔⌐ⱶכ꜠◒─ ∆╢ ─

─ ≢№╢ ⅜ ╕╣╢⁹ ⌐ ─ ⅜ ↕╣≡

™╢ │⁸ ╖ ╢↓≤⅜≢⅝╢⅛ ⅛│⁸ ⌐ⱶכ꜠◒─

↕╣√ ─♃▬ⱪ⌐ ≠™≡ ⇔⌂↑╣┌⌂╠⌂™⁹↓─ ⌐≈™≡│⁸

₈3.2.1 ╖ ╡─ ₉╩ ↕╣√™⁹ 

3.3.1 ⅜ ⌐ ≢№╢⁸ │⁸ ⅜ ─ ⌐ ⅞⌂

™ ⇔ↄ│ ≈ ⌐ ╢↓≤⅜≢⅝╢  

≥ⱶכ꜠◒─ ≤╩ ⇔√ ⁸ ⇔ ∆╢

⅜ ⌐ ≢№╢⁸ │⁸ ⅜ ─ ⌐ ⅞⌂™ ⇔ↄ│

≈ ⌐ ╢↓≤⅜≢⅝╢ ⁸ ⅎ┌◒꜠כⱶ─ ⅜ A B

C D≢№╡⁸ ─ ⅜ A B C D │ A B C

Dô≢№╢ ⁸∕─Dô≤ D─ ⅜ ─ ⌐ ⅞⌂™ ⇔ↄ│

≈ ⌐ ╢↓≤⅜≢⅝╢≤⅝│⁸ │ ╖ ╢↓≤⅜≢

⅝╢⁹ 

3.3.2 ─ ⅜ ╢↑⅔⌐ⱶכ꜠◒─ ∆╢

─ ─ ≢№╢  

≤│⁸ ─ ⅜ │ ⌐ ∆╢↓≤╩ ∆ ⁸

│ ─ ⅜ ⌐ ∆╢ ╩™℮⁹ ≤│⁸

⌐ ⇔≡ ≢№╢↓≤╩ ∆ ─ ╩™℮⁹ 
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⇔ ⌐ⱶכ꜠◒─ ↕╣√ ⅜ ≢№╡⁸

─ ∆╢ ⅜∕─ ≢№╢ ⁸ │

╖ ╢↓≤⅜≢⅝╢≤ ⇔⌂↑╣┌⌂╠⌂™⁹ ⅎ┌⁸ ─ⱶכ꜠◒─

⅜ A B C D ≢№╡⁸ ─ ⅜ A B C

d≢№╢ ⁸∕─ D⅜ ─ ≢№╡⁸d⅜∕─ ─

≢№╢≤⅝│⁸ │ ╖ ╢↓≤⅜≢⅝╢⁹ 

 

 1 ╖ ╢↓≤⅜≢⅝╢  

₡  ₢ⱶכ꜠◒─

≤⁸ 

≤⁸ 

⅜ ⇔√ ╩ ⌐ ∆╢♦☺♃ꜟ

ꜚ♬♇♩≤⁸ 

╩ ╗↓≤╩ ≤∆╢ ⁹ 

₡ ₢ 

─≡═∆─ⱶכ꜠◒─ ╩ ╗⁹ ─ │⁸

⌐⅔™≡⁸ ⱶ─₈כ꜠◒─ ₉⌐ ∆╢╙─⅜₈ ☻◒

 fi₉≢№╢↓≤≢№╢⁹כꜞ

₡ ₢ 

│ ╩ ∆╢⅛ ⅛⁹ 

₡ ₢ 

⅜ ∆╢ ⌐⅔↑╢ ⌐╟╣┌⁸₈ │fi₉כꜞ◒☻

₈ ₉─ ≢№╡⁸ │ ─ ≢№╢⁹

⌐ ─≡═∆─ⱶכ꜠◒─ ⅜ ╕╣≡™╢√╘⁸

│ ╖ ╢↓≤⅜≢⅝⁸ ╩ ∆╢⁹ 

3.4 ╖ ╡ ⌐⅔↑╢  

(1) ⅜₈ ╖ ╢₉↓≤⅜≢⅝∏⁸ ╩ ⇔≡™⌂™

≤ ↕╣√ ⁸ ⅜ ₈ ₉─ ╩ ⇔√≤⅝│⁸

⅜ ╩ ∆╢⅛ ⅛╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(2) ⅜ ─ ⌐ⱶכ꜠◒ ⇔≡ ╩ ⇔≡™⌂™

│⁸∕─ ⌐ⱶכ꜠◒ ⇔≡╙ ╩ ⇔⌂™⁹↓╣⌐ ⇔≡⁸

⅜ ─ ⌐ⱶכ꜠◒ ⇔≡ ╩ ⇔≡™╢

│⁸∕─ ⌐ⱶכ꜠◒ ⇔≡│ ∏⇔╙ ╩ ∆╢≤│ ╠⌂™⁹ 

(3)₈ ╖ ╡₉─ │⁸ ⌐ ─ ⅔⌐ⱶכ꜠◒─

↑╢ ⅜ ╕╣╢↓≤≢№╢⁹ ∫≡⁸ ⇔₈ ╖ ╢₉↓

≤⅜≢⅝╢ │⁸ ⌐ ─ ╩ √∆⁹₈ ─ ₉

─ ⌐≈™≡│⁸ ₈4.2.2 ─ ₉╩ ↕╣√™⁹ 
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(4) ⅜ ╩ ⇔≡™╢≤ ↕╣√╙──⁸ ─

⅜ ≤ ⌐ ≢№╢⁸ │⁸ ─ ⅜ ─

⌐ ⅞⌂™ ⇔ↄ│ ≈ ⌐ ╢↓≤⅜≢⅝╢ ≢№╢

│⁸ ─ⱶכ꜠◒─ ⌐│ ⅜ ↕╣≡⅔╡⁸ ∏

⅛╠ ─ ⌐ ∆╢√╘⁸ │ ─ ╩ ∆

╢↓≤⅜≢⅝╢⁹ 

4. Doctrine of Equivalents  

4.1 ─  

₈ ₉│⁸ ─ ╩ ∆╢ ⅛╠⁸ ⅜ כ꜠◒─

ⱶ─ ⌐≈™≡ ⌂ ╩ ∆∞↑≢⁸ ─ ╩

∆╢↓≤⅜⌂™╟℮⌐∆╢╙─≢№╢⁹ 

─ ╩ⱶכ꜠◒│ ≡™⅔⌐ⱶכ꜠◒⁸⅜╢∆≥ ⌐ ╢

╩ ≢ ⁸ ⌐ ⇔╟℮≤∆╢↓≤│⁸ ⌐ ≢⅝⌂™ ╩

℮⁹ ╢↑⅔⌐ⱶכ꜠◒⁸≡∫ ─ ╩ ℮√╘⌐⁸ ─ │◒

⌐ⱶכ꜠ ↕╣╢ ⌐─╖ ↕╣╢─≢│⌂ↄ⁸◒꜠כⱶ⌐

↕╣╢ ≤ ⌂ ⌐╕≢ ⌐ ≢⅝╢╙─≤∆╢⁹ 

4.2 ─  

⌐ ⅜ ↕╣╢⅛ ⅛─ ⌐⅔™≡│⁸ ≤

─≥ⱶכ꜠◒─ ⅜ ⌂╙─≢№╢⅛ ⅛╩ ⇔⁸ ⇔

─ ⌐ ⌂ ⅜№╢ │⁸ │ ∑∏⁸ ⅜

╩ ⇔⌂™≤ ⇔⌂↑╣┌⌂╠⌂™⁹↓╣⌐ ⇔≡⁸ ⇔ ─ ⌐

⌂ ⅜⌂ↄ⁸ ≈ ─ ⅜⌂™ │⁸ ⅜ ↕╣⁸

⅜ ╩ ∆╢≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐ ⅜ ↕╣╢⅛ ⅛─ ⌐⅔™≡│⁸ ≤⇔≡⁸

⌐ ≤ ─ⱶכ꜠◒─ ≤≢ ≢⌂™ ─╖⌐

≈™≡ ∆╢∞↑≢╟™⁹ ⇔ ⅜ ─ⱶכ꜠◒─

╩≥╣⅛ ≈≢╙ ™≡™╢ ⁸ │⁸ ─ ∆╢ ─℮∟≥╣

⅛ ≈≢╙ ⌂ ⅜№∫√ │⁸ │ ⇔⌂™⁹ 

↓↓≢™℮ ⅜₈ ₉≢№╢ ⌐≈™≡│⁸ ₈3.2.1  

╖ ╡─ ₉╩ ↕╣√™⁹ 

⌐ ⅜ ↕╣╢⅛ ⅛─ ⌐⅔™≡│⁸ ⇔ ─

℮∟≥╣⅛ ≈≢╙ ⇔√ │⁸ │ ⇔⌂™⁹ ─ ⌐

│⁸ ≤⇔≡ ─ ⁸ ⁸ ⌐╟╢ ┘

─ ⅜ ╕╣╢⅜⁸↓╣╠⌐≈™≡│⁸ ₈ ─ ₉╩ ↕

╣√™⁹ 
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4.2.1 ─  

≥ⱶכ꜠◒─ ≤⅜ ≢№╢⅛ ⅛─ ⌐⅔™≡│⁸

₈ as a whole ₉─ ╩ ⇔≡│⌂╠⌂™⁹ ∟⁸ ─◒

─ⱶכ꜠ ≤ ─ ≤╩ ⇔≡│

⌂╠∏⁸₈ ─ ↔≤─ element by element ₉─ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ ∟⁸ ─ⱶכ꜠◒─ ≤

─ ≤≢ ≢⌂™ ⌐≈™≡⁸ ↔≤─ ╩ ∫≡⁸∕╣╠

∆╢ ⅜ ≢№╢⅛ ⅛╩ ∆╢⁹ 

─ⱶכ꜠◒─ ≤ ─ ≤⅜ ≢№╢

⅛ ⅛─ ⌐⅔™≡│⁸√≤ⅎ ⅜ ─ ⁸ ⁸ │∕

╣╠─ ─ ⌐╟∫≡ ╢↑⅔⌐ⱶכ꜠◒─ ─ ─

╩ ⇔≡™╢ ⁸ │⁸√≤ⅎ ⅜ ─ ⁸ ⁸

│∕╣╠─ ─ ⌐╟∫≡ ╢↑⅔⌐ⱶכ꜠◒─ ─ ╩

╖ ╦∑√ ─ ╩ ⇔≡™╢ ≢№∫≡╙⁸ ∆╢ ≢№

╢≤ ⇔≡ ⅜ ≢№╢⅛ ⅛─ ╩ ℮↓≤⅜≢⅝╢⁹ 

ⅎ┌ ⱶ⅜₈כ꜠◒─ A⁸B⁸C ┘ D╩ ╗ X⁹₉≢№╡⁸

─ ⌐ Aô⁸Bô⁸E⅜ ╕╣⁸∕─ E⅜ Cô┘ Dô

⌐╟∫≡ ↕╣≡™╢ ⁸ ⇔ ⅜™∏╣╙ ⇔≡ ─ ╩

⇔⁸ ─ ╩ ╢↓≤⅜≢⅝╢≤⅝│⁸ ─ⱶכ꜠◒─

≤ ─ ∆╢ ≤⅜ ≢№╢⅛ ⅛╩ ∆╢ ⁸◒꜠

─ⱶכ A ╩ ─ Aô≤ ─ⱶכ꜠◒⁸∑↕ B╩

─ Bô≤ ─ⱶכ꜠◒⁸∑↕ C⁸D╩ ─ E Cô

┘Dô⅛╠ ╢ ≤ ↕∑≡⁸∕╣∙╣ ∆╢↓≤⅜≢⅝╢⁹ 

4.2.2 ─ All -Elements Rule / All -Limitations Rule  

↓↓≢™℮₈ ─ ₉≤│⁸ ⅜ ─ ─◒

─ⱶכ꜠ ╩ ╗↓≤╩™℮⁹ ∟⁸ ─ ─ⱶכ꜠◒─

⅜⁸ ─ │ ⌂ ╩ ╦∏⁸™∏╣╙

⌐ ↕╣╢ present │ ∆╢ exist ↓≤≢ ╘≡⁸

│ ╩ ∆╢ ⅜№╢⁹ 

⅜ ╩ ∆╢⅛ ⅛─ ⌐⅔™≡│⁸ ╖ ╢

↓≤⅜≢⅝⌂™≤ ⇔√ ≢⁸ ≤ ≢≥ⱶכ꜠◒─ ≢

⌂™ ⌐≈™≡⁸ ⌂ ≢№╢⅛ ⅛╩ ↔≤⌐

⇔⌂↑╣┌⌂╠⌂™⁹ ⇔ ⅜ ─ⱶכ꜠◒─ ≈ ─

╩ ™≡™╢⁸ │ ≈ ─ ∆╢ ⅜ ≢⌂ↄ ≈

≢╙⌂™ │⁸ ─ ╩ √↕⌂™√╘⁸ │ ∑∏⁸

⅜ ╩ ⇔⌂™≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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⅜₈ ₉≢№╢⅛ ⅛─ ⌐≈™≡│⁸ ₈3.2.1 

╖ ╡─ ₉╩ ↕╣√™⁹ 

─ ╩ √∆⅛ ⅛─ ⌐⅔™≡│⁸ ∆╢ │

⇔≡ ─ ╩ ⇔⁸ ─ ╩ ╢↓≤⅜≢⅝╢╙─≢⌂↑╣┌⌂╠

∏⁸ ⇔≡ ─ ╩ ⇔⁸ ─ ╩ ╢↓≤⅜≢⅝⌂™ │⁸◒

ⱶכ꜠ ⌐ ↕╣√ ≢│⌂™⅛╠⁸ ─ ╩ √∆

⅛ ⅛╩ ∆╢ ≤⇔≡│⌂╠⌂™⁹↓─ ⌐≈™≡│⁸ ₈1.

─ⱶכ꜠◒─ ╩ ₉╩ ↕╣√™⁹ 

₈ ─ ₉│ ─ ─ ≈≢№╢⁹ ─ ⌐

≈™≡│⁸ ₈ ─ ₉╩ ↕╣√™⁹ 

4.2.3 ⌂ ─  

≤ ─≥ⱶכ꜠◒─ ∆╢ ⅜ ≢№╢⅛

⅛─ ⌐⅔™≡│⁸ ⌐ FWR♥☻♩ triple identity test or tripartite test

⅜ ↕╣╢⁹FWR♥☻♩≢│⁸ ⇔ ─ ∆╢ ≤

─ⱶכ꜠◒─ ≤⅜⁸ ⌐ ─ way ⌐╟∫≡⁸

⌐ ─ function ╩ ∆╢↓≤≢⁸ ⌐ ─ result ╩

≡™╢ ⁸ ─ ∆╢ ≤ ─ⱶכ꜠◒─

≤⌐│ ⌂ │⌂ↄ⁸ │ ≢№╢≤ ⇔⌂↑╣┌⌂╠⌂™⁹↓

↓≢™℮₈ ⌐ ≢№╢₉≤│⁸ ─ ⅜⁸ ⅜ ⌐ ≢⅝

╢ │ ≢№╢╙─≢№╢↓≤╩™℮⁹ ⅎ┌⁸ ─ⱶכ꜠◒─

⅜ A⁸B⁸C≢№╡⁸ ─ ∆╢ ⅜ A⁸B⁸D≢№╢

⁸ ⇔C≤D─ ⅜ ≢⌂™≤⅝│⁸ ⅜ ⌐ ─ ⌐╟∫≡⁸

⌐ ─ ╩ ∆╢↓≤≢⁸ ⌐ ─ ╩ ≡™╢⅛ ⅛╩

╘≡ ⇔⁸ ⇔ ─ ⁸ ┘ ⅜ ⌐ ≢№╢≤⅝│⁸C

≤ D≤⌐│ ⌂ │⌂ↄ⁸ │ ⌂ ≢№╢≤ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

↓↓≢™℮₈ ₉≤│⁸№╢ ╩ ∆╢√╘ ┘№╢ ╩ ╢√╘⌐

∆╢ ─↓≤╩™℮⁹ ─ ╩ ∆╢⌐№√∫≡│⁸ ─ ⌂╢

⅜ ∆╢ ⅜№╢√╘⁸ ─╖⌐ ≠™≡ ⌐ ⇔≡│⌂╠

⌂™⁹√≤ⅎ ≥ⱶכ꜠◒─ ≤─ ∆╢ ─

─ ┘ ⅜ ⌐ ≢№∫√≤⇔≡╙⁸ ↕╣√ ⅜ ⌐

⌂╢ ⁸ ⅜ ≢№╢≤│ ╘╠╣⌂™⁹ 

↓↓≢™℮₈ ₉ ┘₈ ₉≤│⁸ ∆╢₈ ₉⌐╟∫≡ ⌐

⅔™≡ ↕╣╢ ┘ ╠╣√ ─↓≤╩™™⁸ │ ─ ⁸

⌐ ↕╣√ ┘ ─ ╩ ∆╢↓≤≢ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

∆╢ ⅜ ≢№╢⅛ ⅛─ ⌐⅔™≡│⁸ ⌂ FWR♥
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☻♩─╒⅛⌐╙⁸ ♥☻♩ insubstantial difference test╙ ™╠╣╢⁹

♥☻♩≢│⁸ ≥ⱶכ꜠◒─ ≤─ ∆╢

─ ⅜ ⌂ insubstantial change ≢№╢ ⁸ │⁸

∆╢ ─ ⅜ ─ ⌐⅔™≡ ⌐ ╠╣≡⅔╡⁸

≈ ⌐ ∂√ ⅜ ⌐ ≢№╢ ⁸ ∆╢ │

⌂ ⅜⌂ↄ⁸ │⁸ ╩ ⇔≡⅔╡⁸ │ ≢№╢⁹ 

⌐⁸ ─ │ ─ ─ ⁸∕─ │ ─

⅜⁸ ⁸ │∕─ ─ ─ ⌐ ╢ ≤│ ⅜

⌂╢√╘⁸↓╣╠─ ─ ⌐≈™≡│⁸ ♥☻♩⅜ ↕╣╢⁹

⇔√℮∟─™∏╣─ ╩ ∆╢═⅝⅛⌐≈™≡│⁸ ─ ─

┘ ⌐ ∂≡ ╘╠╣╢─⅜ ╕⇔™⁹ 

 

 2 FWR♥☻♩  

₡  ₢ⱶכ꜠◒─

╩⁸ ⅜ 200 400psig ≈ pH ⅜ 6 9─ ≢⁸

⅜ 5 15○fi◓☻♩꜡כⱶ Å ─ ╩ ↕∑╢↓≤≢⁸ ∆

╢ ultrafiltration ↓≤╩ ≤∆╢ ╩ ∆╢ ─ ⁹ 

₡ ₢ 

ΝΝ │⁸pH 6 9─ ≢ ∆╢√╘⁸ ─ ╩ ∆

╢↓≤⅜≢⅝⁸ ⌐ ─ ╩ ╢↓≤⅜≢⅝╢ΝΝ⁹ 

₡ ₢ 

─≡═∆─ⱶכ꜠◒─ ╩ ╖⁸ ─ │⁸

⌐⅔™≡│ ∆╢ pH ⅜ 5≢№╢↓≤≢№╢⁹ 

₡ ₢ 

│ pH ⅜ 5─ ≢ ∆╢⅜⁸ ≥ⱶכ꜠◒─

═√ ⁸ ╖ ╢↓≤⅜≢⅝⌂™⁹ ∫≡⁸ ⌐⅔↑╢₈pH

⅜ 5─ ≢ ∆╢₉≤ ⱶ⌐⅔↑╢₈pHכ꜠◒─ ⅜ 6 9

─ ≢ ∆╢₉≤─ ∆╢ ⅜ ≢№╢⅛ ⅛╩ ⌐

∆╢⁹ 

₡ ₢ 

⌐⅔↑╢ pH ⅜ 5≢№╢↓≤≤⁸ ╢↑⅔⌐ⱶכ꜠◒─

pH ⅜ 6 9─ ≢ ∆╢↓≤⁸↓─ │ ⌐ ─ ⌐

∆╢⁹╕√⁸ ≢№╣┌⁸ ⌐⅔™≡ pH ⅜ 5≢№╢ ≢

∆╢↓≤│⁸ ╩ ∆╢↓≤⅜⌂ↄ⁸ ╠╣√ ╙

╩ ∆↓≤╩ ╡ ╢⁹ ∫≡⁸ ╩⁸ ↑⅔⌐ⱶכ꜠◒─

╢ pH ⅜ 6 9─ ≢ ∆╢↓≤≤ ═╢≤⁸ ⅜ ∆╢

┘ ╠╣╢ │⁸ ⌐ ≢№╢⁹ ∫≡⁸ ∆╢ │

≢№╢⁹ 
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 3 ♥☻♩  

₡  ₢ⱶכ꜠◒─

▪ꜟ◌ꜞ ◔▬ ⁸ ↕╣≡™⌂™ ┘ ≢ ∆

╢↓≤⅜≢⅝╢●☻ ╩ ╗↓≤╩ ≤∆╢  

₡ ₢ 

ΝΝ ⌐ ╢ ⌐⅔↑╢▪ꜟ◌ꜞ ◔▬ ≤⇔≡│⁸ ⅎ┌

◔▬ ◌ꜟ◦►ⱶ⁸◔▬ ⱴ◓Ⱡ◦►ⱶ⁸ΝΝ⁹ 

₡ ₢ 

─≡═∆─ⱶכ꜠◒─ ╩ ╖⁸ ─ │⁸

─ ◔▬ ⅜◔▬ ⱴfi●fi≢№╡⁸ ⱴfi●fi│▪ꜟ◌ꜞ

≢│⌂™↓≤≢№╢⁹ 

₡ ₢ 

─ │⁸◔▬ ⱴfi●fi╩ ╪≢⅔╡⁸

≥ⱶכ꜠◒─ ═╢≤⁸ ╖ ╢↓≤⅜≢⅝⌂™⁹ ∫≡⁸

♥☻♩⌐╟∫≡⁸ ꜞ◌ꜟ▪ⱶ⌐⅔↑╢₈כ꜠◒┘ ◔▬

─ ₉─ ∆╢ ⅜ ≢№╢⅛ ⅛╩ ⌐ ∆

╢⁹ 

₡ ₢ 

▪ꜟ◌ꜞ ◔▬ ⅎ┌◔▬ ⱴ◓Ⱡ◦►ⱶ ≤◔▬ ⱴfi●fi│⁸

⌐ ⌂ ─ ≢№╢↓≤⅜⁸ ─ ⌐

⅔™≡ ⌐ ╠╣≡⅔╡⁸ ≈ ⅜ ⌐ ⇔≡ ∆╢

╙ ⌐ ≢№╢⁹ ∫≡⁸∕─ ∆╢ │ ≢№╢⁹ 

4.2.4 ─♃▬Ⱶfi◓ 

≤ ─≥ⱶכ꜠◒─ ∆╢ ⅜ ≢№╢⅛

⅛─ ─♃▬Ⱶfi◓│⁸ ─ ≢№╡⁸ ⌐╟╢ ─

╩ ∆╢⁹∕─ │⁸ ⅜⁸ ─ ⌂ ╩

⇔≡™⌂™ ⌐⅔™≡⁸ ⌐ ≢⅝╢ │ ≢№╢ ╩╙∫≡

─ⱶכ꜠◒─ ⌐≈™≡ ⌂ ╩ ∆↓≤≢⁸

─ ╩ ∆╢↓≤╩ ∆╢√╘≢№╢⁹ 

4.3 ⌂ ─  

⁸ ⌂ ╩ ∆╢ ─№╢ ─℮∟╟ↄ№╢╙─╩™

ↄ≈⅛ ⇔⁸ ≤ ─≥ⱶכ꜠◒─ ∆╢ ⅜

≢№╢⅛ ⅛╩≥─╟℮⌐ ∆╢⅛╩ ∆╢⁹ ⇔⁸ ∏⇔╙↓╣╠─

≢№╣┌ ≤⌂╢╦↑≢│⌂ↄ⁸ ≤⇔≡₈4.2.3 ⌂ ─
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₉⌐ ≠™≡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

4.3.1 ─ ⁸ │ ─ ⌂  

╢№╢↑⅔⌐ⱶכ꜠◒─ ⁸ │ ⌐≈™≡⁸ ⇔

⌐⅔↑╢ ∆╢ ⁸ │ ─ ⅜⁸ ⅜ ⌐ ≢⅝╢

│ ≢№╡⁸ ≈ ⌐ ∆╢ ┘ ╠╣√ ╙ ⌐

≢№╢ │⁸ ≈─ ∆╢ │ ≢№╢≤ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

 

 1 

₡  ₢ⱶכ꜠◒─

╩ ∆╢√╘─ ⅛╠ ╢ ≤⁸ 

⌐ ↕╣⁸ ⌂ ╩ ∆╢ ⅛╠ ╢ ≤⁸ 

⌐ ↕╣⁸ ╩ ∆╢ ⅛╠ ╢ ≤⁸ 

╩ ╗↓≤╩ ≤∆╢ ╘∫⅝ ♪כ♁◌ ⁹ 

₡ ₢ 

ΝΝ ⌐⅔™≡⁸ ╩ ≤∆╢ │⁸ ─ ╩

↕∑╢↓≤⌐№╢⁹ ─ ─ ╖ ♪כ♁◌⁸≡∫╟⌐∑╦

╩ ∆╢↓≤⅜≢⅝⁸ ╘∫⅝ ⌐ ╘∫⅝ ⌐╟∫≡ ↕╣╢↓

≤⅜⌂ↄ⁸ ⅜ ⇔⁸ ╘∫⅝ ╩ ↕∑╢↓≤⅜≢⅝⁸ ≈

ⱷ♇◐ ⌐╟∫≡ ↕╣╢↓≤╩ ≢⅝╢√╘⁸ ╩ ┌∆↓≤⅜≢

⅝╢⁹ΝΝ⁹ 

₡ ₢ 

─≡═∆─ⱶכ꜠◒─ ╩ ╖⁸ ─ │⁸

≢│ ≤⇔≡⁸ ─ⱶכ꜠◒─ ─ ╦╡⌐▪ꜟⱵ♬►ⱶ

╩ ⇔≡™╢↓≤≢№╢⁹ 

₡ ₢ 

│ ╖ ╢↓≤⅜≢⅝⌂™√╘⁸ ╩ ⇔⌂™⁹

╩ ∆╢⅛ ⅛╩ ╘≡ ∆╢⁹ 

₡ ₢ 

│≢ⱶכ꜠◒─ ⌐╟∫≡ ╩ ⇔⁸ ⁸

≢│▪ꜟⱵ♬►ⱶ ⌐╟∫≡ ╩ ⇔≡™╢⁹▪ꜟⱵ♬►ⱶ

≤ │ ⌐ ─ ╩ ∆╢↓≤⅜≢⅝⁸▪ꜟⱵ♬►ⱶ

╩ ⌐ ∆╢↓≤│⁸ ─ ─ ⌂ ≢№╡⁸ ⅜

⌐ ≢⅝╢ │ ≢№╢╙─≢№╢⁹ ∫≡⁸ ─ │⁸ ⌐

≢№╡⁸ ≈ ♪כ♁◌⁸╙≡™⅔⌐ ─ ╘∫⅝ ⌐

╘∫⅝ ⌐ ↕╣⌂™≤™℮ ⌐ ╩ ╓⇔≡⅔╠∏⁸ ⇔√ ⁸

╘∫⅝ ─ ┘ ─ ≤™℮ ╩ ⇔≡™╢⁹ ∫≡⁸
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─ ┘ │™∏╣╙ ⌐ ≢№╢⅛╠⁸∕─ ∆╢

│ ≢№╡⁸ │⁸ ⅜ ↕╣⁸ ╩ ∆╢⁹ 

 

 2 

₡  ₢ⱶכ꜠◒─

╖ ╦↕╣╢ⱬכ☻⌐ ↑╠╣⁸Ⱪ꜠כ♪☿♇♩ 14 ⁸ ◌♇ⱪ 15

┘◌Ᵽכ 30 ╩ ⇔⁸ ◌Ᵽכ 30 ⅜Ⱪ꜠כ♪☿♇♩ 14 ╩ ™⁸

◌Ᵽכ 30 ─ ⌐ 35 ⅜ ↑╠╣⁸ 35 ─ ⅜ ─

╟╡╙ ↕ↄ⁸ ⁸ ⅜ 35 ╩ ╣≡Ⱪ꜠כ♪☿♇♩ 14 ⌐ ∆

╢↓≤≢ ↕╣⁸ ⅜◌Ᵽכ 30 ⌐╟∫≡ ⇔ ╘╠╣⁸Ⱪ꜠כ♪☿♇♩ 14

⌐╟∫≡ ↕╣╢↓≤⅜⌂™↓≤╩ ≤∆╢ ⁹ 

 

           

₡ ₢ 

ΝΝ ╩ ∆╢≤⁸Ⱪ꜠כ♪☿♇♩─Ⱪ꜠כ♪⅜ ⇔⁸◌♇ⱪ ⌐

╣╠╣√ ⌐ ⅜ ↕╣⁸◦꜡♇ⱪ⁸ ┘ ─ ⅜◌Ᵽכ─ ╩

╡⁸Ⱪ꜠כ♪⅜ ∆╢↓≤≢⁸ ⌐ ↕╣≡ ⌐ ↕╣╢⁹↓─ ⁸

─ ⅜ ╟╡╙ ⇔ↄ ↕™√╘⁸ │◌Ᵽכ ⌐ ╡ ↕╣⁸◌Ᵽ

╩כ ⇔≡ ∆╢Ⱪ꜠כ♪⌐ ↕╣╢↓≤⅜⌂™ΝΝ⁹ 

₡ ₢ 

─≡═∆─ⱶכ꜠◒─ ╩ ╖⁸ ─ │⁸

≢│ ⅜♩♇☿♪כ꜠ⱶ─Ⱪכ꜠◒─ ⌐ ↕╣≡™╢↓

≤≢№╢⁹ 
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₡ ₢ 

│ ╖ ╢↓≤⅜≢⅝⌂™√╘⁸ ╩ ⇔⌂™⁹

╩ ∆╢⅛ ⅛╩ ╘≡ ∆╢⁹ 

₡ ₢ 

≡∫╟⌐כⱣ◌│₉♩♇☿♪כ꜠ⱶ⌐⅔↑╢₈Ⱪכ꜠◒─ ╦╣╢⁹

∫≡⁸ ╩ ╣√ ┘ ⌐ ⇔≡─╖ ╩ ℮↓≤⅜≢⅝⁸ ╩

∆╢ ⅜ ∂╢↓≤│⌂™⁹∕─₈Ⱪ꜠₉♩♇☿♪כ─Ⱪ꜠כ♪│ ╩

∆╢╟℮⌐ ↕╣╢╙─≢№╡⁸ ─₈ ₉≤ ═╢≤⁸

─ │ ⌐ ≢№╢⁹╕√⁸ ─ ≢│⁸₈

₉⅜ ∆╢↓≤⌐╟╡⁸◌♇ⱪ ⌐ ╣╠╣√ ⌐ ╩ ∆╢

╩ ⇔⁸∕╣⌐╟∫≡ ┘ ⅜ ↕╣╢ ╩ ≡™╢⁹ ∟⁸

≥₉♩♇☿♪כ꜠ⱶ─₈Ⱪכ꜠◒─ ⌐ ─ ╩ ∆╢≤ ⌐⁸

⌐ ─ ╩ ≡™╢⁹ ∫≡⁸∕─ ∆╢ │ ≢№╡⁸

│⁸ ⅜ ↕╣⁸ ╩ ∆╢⁹ 

4.3.2 ─ ⌂  

╢№╢↑⅔⌐ⱶכ꜠◒─ ─ ⌐≈™≡⁸ ⇔ ⌐⅔

↑╢ ∆╢ ─ ⅜⁸ ⅜ ⌐ ≢⅝╢ │ ≢№╡⁸

≈ ≢ ∆╢ ┘ ╠╣╢ ╙ ⌐ ≢№╢ ⁸ ≈─

∆╢ ⅜ ≢№╢≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 3 

₡  ₢ⱶכ꜠◒─

10 ┘ 10 ─ ⌐ ↕╣╢ 30 ╩ ╖⁸ 10
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─ ⌐⁸꜡ ꜟכ 20 ─ ⅝ ╠╣√ 21 ╩ ∆╢ 11

⅜ ꜟכ꜡⁸╣↕ 20 ─ ⅝ ╠╣≡™⌂™ 22 ⅜ ─ ⅛

╠Ɽ♇◔כ☺ ─ ╕≢ ⅝ ↕╣╢╟℮⌐⁸ 10 ─ ⌐ 12

⅜ ↑╠╣╢⁸↓≤╩ ꜟכ꜡╢∆≥ Ɽ♇◔כ☺ ⁹ 

 

                     

₡ ₢ 

ΝΝ 10 ⌐ 30 ╩ ⇔ ╗╟℮⌐ ╖ ꜟכ꜡⁸≢≥↓╢∑╦

20 ⅜ ↕╣≡Ɽ♇◔כ☺fi◓↕╣⁸ ꜟכ꜡ 20 ─ ⅝

╠╣√ 21 ⅜ 11 ⌐ ꜟכ꜡⁸≢≥↓╢╣↕ 20 ⅜

≤⌂∫≡ 10 ⌐ ╘╠╣⁸ ⅝ ╠╣≡™⌂™ 22 ⅜⁸

10 ⌐ ⅝ ∑╢╟℮⌐⁸ 10 ─ 12 ╩ ⇔≡ ↕

╣╢ΝΝ⁹ 

₡ ₢ 

─≡═∆─ⱶכ꜠◒─ ╩ ╖⁸ ─ │⁸

≢│ ⅜ ─ ⌐ ꜟכ꜡⁸╣╠↑ ─ ⅝ ╠╣≡™⌂™

⅜ ─ ⅛╠Ɽ♇◔כ☺ ─ ⌐ ⅝ ↕╣╢↓≤≢№╢⁹ 

 

                     

₡ ₢ 

│ ╖ ╢↓≤⅜≢⅝⌂™√╘⁸ ╩ ⇔⌂™⁹

⅜ ╩ ∆╢⅛ ⅛╩ ╘≡ ∆╢⁹ 
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₡ ₢ 

⌐≤∫≡│⁸ │ ─™∏╣─ ⌐ ╩ ↑╢ ≢№

∫≡╙ ⌐ ꜟכ꜡╙╣∏™⁸╡№≢ ─ ⅝ ╠╣≡™⌂™ ╩Ɽ

☺כ◔♇ ─ ⌐ ⅝ ∆─⌐ ™╢↓≤⅜≢⅝╢⁹ ∫≡⁸ ─ ┘

│™∏╣╙ ⌐ ≢№╢⅛╠⁸∕─ ∆╢ │ ≢№╡⁸

│⁸ ⅜ ↕╣⁸ ╩ ∆╢⁹ 

4.3.3 ─ ─ ⌂  

╢↑⅔⌐ⱶכ꜠◒─ ─ ⌐≈™≡⁸ ⇔ ⌐⅔↑╢

∆╢ ─ ─ ⅜⁸ ⅜ ⌐ ≢⅝╢ │ ≢№╡⁸

≈ ≢ ∆╢ ┘ ╠╣╢ ╙ ⌐ ≢№╢ ⁸ ≈

─ ⅜ ≢№╢≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 4 

₡  ₢ⱶכ꜠◒─

ⱡכ♩─ ≢№∫≡⁸ 

(a) ╩ ∆╢ ╩ ℮ ≤⁸ 

(b) ╩ ℮ ≤⁸ 

(c) ⁸ ∂⁸ ╩ ∫≡ⱡכ♩─ ╩ ∆╢ ≤⁸ 

(d)ⱡכ♩─ ⌐ ╩ ∆╢ ≤⁸ 

(e) ╩ ⌐ ╡ ↑⁸ ⅜ ™√ ⌐ ─ ╩ ∆╢╟℮⌐

∆╢ ≤⁸ 

(f) ⇔≡ ⌐∆╢ ≤⁸ 

(g) ╩ ⌐⅔™≡ ≢ⱡכ♩⌐ ╡ ↑╢ ≤⁸ 

╩ ╖⁸ 

⌐ ™√ ≢ ™√ ⌐ ╡ ╢↓≤⅜⌂ↄ⁸ ╘≡ ≢№╡⁸

⅜ ™√╡ ╪∞╡∆╢ ⌐ ≢№╡⁸ ╩ ⌐ ℮↓≤≢ ↕╣╢↓

≤╩ ≤∆╢ⱡכ♩─ ⁹  

₡ ₢ 

ΝΝ ⌐ ╢ⱡכ♩─ ≢│⁸ ≤⇔≡ⱡכ♩╩ ™≡ ⌐ ™√

⌐ ╡ ╢↓≤⅜⌂™╟℮⌐⇔⁸ΝΝⱡכ♩─ ⌐ ╩ ╡ ╩

╡ ↑╢╟℮⌐⇔√√╘⁸ⱡכ♩╩ ™≡ ⌐ ™√ ⁸ ⅛╣√ ─

≤ ⅛╣≡™⌂™ ─ ≤⅜ ™⌐ ∆╢↓≤⅜≢⅝⁸ⱡכ♩─ ⅜ ╡

╢↓≤⅜⌂ↄ⁸ ─ ⌐ ⌂ ≢ ↄ↓≤⅜≢⅝╢√╘⁸ ⅜ ™√

╡ ╪∞╡∆╢ ⌐ ≤⌂╢ΝΝ⁹ 

₡ ₢ 

─≡═∆─ⱶכ꜠◒─ ╩ ╖⁸ ─ ⱶכ꜠◒⁸│

─ ≢│₈ ╩ⱡכ♩─ ⌐ ╡ ↑√ ≢⁸ ⇔≡ ⌐⇔⁸
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∕─ ⁸ ⌐ ⌐ ╡ ↑╢₉─⌐ ⇔⁸ ≢│₈ ∏

⌐ ⌐ ╡ ↑√ ≢⁸ ╩ⱡכ♩─ ⌐ ╡ ↑⁸∕─ ⁸

⇔≡ ⌐∆╢₉↓≤⌐№╢⁹ ─ⱶכ꜠◒⁸∟ ─ ⅜₈ΝΝ⁸

(d)⁸(e)⁸(f)⁸(g)₉≢№╢─⌐ ⇔⁸ ─ ─ │₈ΝΝ⁸(g)⁸

(d)⁸(e)⁸(f)₉≢№╢⁹ 

₡ ₢ 

│ ╖ ╢↓≤⅜≢⅝⌂™⁹ ∫≡⁸ ╩ ∆╢

⅛ ⅛╩ ╘≡ ∆╢⁹ 

₡ ₢ 

≤ ─ ≤─ │⁸ ₈(d)⁸(e)⁸(f)⁸(g)₉≤

₈(g)⁸(d)⁸(e)⁸(f)₉⌐№╢⌐ ⅞⌂™⁹ⱡכ♩ ─ ⌐≤∫

≡⁸ ─ ⅜ ⌐ ≢⅝╢ │ ≢№╢ ⁸ ─ │ ⌐

≢№╢⁹╕√⁸ ⌐╟∫≡ ↕╣╢ⱡ⁸│♩כ ™≡ ⌐ ™√ ⁸

™∏╣╙ ╡ ╢↓≤⅜⌂ↄ⁸ ╘≡ ≢№╡⁸ ⅜ ™√╡ ╪∞╡∆

╢ ⌐ ≢№╢⁹ ∫≡⁸ ─ ┘ │™∏╣╙ ⌐ ≢№╢⅛

╠⁸ │⁸ ⅜ ↕╣⁸ ╩ ∆╢⁹ 

4.4 ⌐⅔↑╢  

₈ ₉⅜ ↕╣╢⅛ ⅛─ ⌐⅔™≡⁸ ⇔ ─ ⁸

⁸ ⌐╟╢ │ ─ ─™∏╣⅛ ≈≢╙ ⅜

⇔√ │⁸ │ ↕╣∏⁸ │ ╩ ⇔⌂™≤

⇔⌂↑╣┌⌂╠⌂™⁹ 

5. │ ─ ⅜ │ ≢№╢⅛ ⅛─  

│ ─ ╩ ╗ ⱶ⌐≈™≡⁸כ꜠◒─

⅜ ╖ ╢↓≤⅜≢⅝╢⅛ ⅛⁸ │⁸ ⌐

⅜ ↕╣╢⅛ ⅛╩ ∆╢ ⁸ ⌐ⱶכ꜠◒∏ ↕╣√ │

─ ⌐≈™≡ ⌐⅔™≡ ⌐ ∆╢ ⁸

│ ╩ ⇔ ⇔⁸ ™≢ ⌐⅔™≡ ⁸ │ ⌐

∆╢ ⁸ │ ╩ ⇔ ⇔√ ≢⁸ ⅜ │ ≢№╢⅛

⅛╩ ⇔⌂↑╣┌⌂╠⌂™⁹∕─ │ ─≤⅔╡≢№╢⁹ 

(1) ⇔ ⌐⅔↑╢№╢ ⁸ │ ⌐⅔™≡ ↕╣╢ ≤⁸

╢№╢↑⅔⌐ⱶכ꜠◒─ │ ≢ ═╠╣╢₈

⅜ ₉≢№╡⁸ ≈ ⁸ │ ≤⁸ כ꜠◒⁸╢↑⅔⌐

ⱶ⌐ ↕╣√ ⌐ ∆╢ ⁸ │ ≤⅜⁸ ⌐⅔

™≡ │ ≢№∫√ ⁸ ─ ∆╢ ⁸ │

≤ ─ⱶכ꜠◒─ │ ─ ≤─ ─₈
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│ ₉≢№╢⁹ 

(2) ⇔ ⌐⅔↑╢№╢ ⁸ │ ⌐⅔™≡ ↕╣╢ ≤⁸

╢№╢↑⅔⌐ⱶכ꜠◒─ │ ≢ ═╠╣╢₈

⅜ ₉≢№╡⁸ ≈ ⁸ │ ≤⁸ כ꜠◒⁸╢↑⅔⌐

ⱶ⌐ ↕╣√ ⌐ ∆╢ ⁸ │ ≤⅜⁸ ⌐⅔

™≡│ ⌂∫≡⅔╡ ≈ ≢╙⌂™⅜⁸ ⌐│ ≢№╢ ⁸

─ ∆╢ ⁸ │ ≤ │ ─

≤─ ─₈ │ ₉≢№╢⁹ 

(3) ⇔ ⌐⅔↑╢№╢ ⁸ │ ⌐⅔™≡ ↕╣╢ ≤⁸

╢№╢↑⅔⌐ⱶכ꜠◒─ │ ≢ ═╠╣╢

≤⅜ ⌂╢╙──₈ ⌐│ ₉≢№╡⁸ ≈ ⁸ │ ≤⁸

⌐ⱶכ꜠◒⁸╢↑⅔⌐ ↕╣√ ⌐ ∆╢ ⁸ │

≤⅜⁸ ⌐│ ≢№╢ ⁸ ─ ∆╢ ⁸ │

≤⁸ │ ─ ≤─ ─₈

│ ₉≢№╢⁹↓↓≢™℮₈ ⌐│ ₉≤│⁸ ⅎ┌⁸ ─◒

⅜ⱶכ꜠ ─ ⌐ ⱶכ◕╢∆ ☻꜡♇♩ⱴ◦כfi ≢№╡⁸◒꜠

⌐ⱶכ ↕╣√ ⅜₈ ─ ₉─ ┘ ≢№╢─⌐ ⇔⁸

─ ⅜₈ ─ ╖ ╦∑₉─ ┘ ≢№╢ ⁸ ─

│ ≢│⌂™⅜⁸ ≢№╢⁹ 

⇔√ ⌐⅔™≡⁸ ∆╢ ⁸ │ ⅜ │ ≢№╢

⅛ ⅛─ ⌐№√∫≡│⁸ ⌐ⱶכ꜠◒⁸╢↑⅔⌐ ↕╣√ ⌐

∆╢ ⁸ │ ≤ ⌐⅔↑╢ │ ─ ╩ ∆╢

∆╢ ⁸ │ ≤⌐≈™≡₈ ₉╩ ╦⌂↑╣┌⌂╠∏⁸

⌐ⱶכ꜠◒⁸╢↑⅔⌐ ↕╣√ ⌐ ∆╢ ⁸ │ ╩ ⌂

╢ ⌐ ⇔√ ≢⁸ ⌐ ⌐⅔↑╢ │ ─ ╩

∆╢ ∆╢ ⁸ │ ≤─ ≢₈ ↔≤─ ₉╩ ∫≡│

⌂╠⌂™⁹ ⅎ┌⁸ ⌐ⱶכ꜠◒⁸╢↑⅔⌐ ↕╣√ ⌐ ∆╢

⅜ A+B+C≢№╡⁸ ⌐⅔↑╢ ─ ╩ ∆╢ ⅜ D+E+F

≢№╢ ⁸A+B+C≤ D+E+F≤⌐≈™≡ ╩ ╦⌂↑╣┌⌂╠∏⁸

⇔√ A+B+C≤ D+E+F≤╩∕╣∙╣ A⁸B⁸C≤ D⁸E⁸F≤⌐ ⇔√

≢⁸ ↔≤─ ╩ ∫≡│⌂╠⌂™⁹ 

⇔√(2) ┘(3)─ ⌐≈™≡⁸ ⇔ ⌐ⱶכ꜠◒⁸╢↑⅔⌐ ↕╣

√ ⌐ ∆╢ ⁸ │ ⅜⁸ ⌐╟∫≡ ⅛╠

⌐ ╢ ⌐⅔™≡ ↕╣√ │ ↕╣√ ≢№╢ ⁸₈

₉⅜ ↕╣⁸ ≈─ │ ≢│⌂™≤ ⇔⌂↑╣┌⌂╠⌂

™⁹ 

₈ ₉─ ⌐≈™≡│⁸ ₈1. ₉╩ ↕╣

√™⁹ 
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─№≈ ⁸ │ ≤ ─ⱶכ꜠◒─ │

─ ─ ⅜ │ ≢№╢⅛ ⅛⌐≈™≡⁸∕─

ⱨ꜡כ│ ─≤⅔╡≢№╢ ↓─℮∟(1)⁸(2)⁸(3)│∕╣∙╣ ⇔√

(1)⁸(2)⁸(3)─ ⌐ ∆╢ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1 

₡  ₢ⱶכ꜠◒─

⌐ ╡ ⅜ ⌐ ↑╠╣√⸗♇ⱪ ─ ≤⁸ 

─ ╡ ─ ⌐ ↑╠╣√ ╖ ™ ≤⁸ 

╡ ╩ ↕∑╢√╘─ ≤⁸ 

╩ ╖⁸ 

╘ │ ⅜ ⅝─ ╘Ⱳ►ꜟ⅛╠ ╡⁸ ╘Ⱳ►ꜟ│

⅜ ↕╣╢↓≤≢ ─ ╡ ─ ⌐ ↕╣⁸ ≈

╘Ⱳ►ꜟ─ ⌐ ─ ⇔ ⅜ ↑╠╣≡™╢↓≤╩ ≤∆╢⸗♇ⱪ

⌐ ™╠╣╢ ╡ ─ ╘ ⁹ 

 

∆╢ ⁸ │  

∆╢

⅜  

⁸ │
⅜ │
( )  

│  

∆╢

⅜  

⁸
│ ⅜

( )  

│  

│ ≢│⌂ↄ ≢╙⌂™ 

⁸
│ ⅜

( )  

YES 

YES 

YES 

YES 

YES 

NO NO 

NO 

NO 

NO 

(1) 

(2) 

(3) 
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₡ ₢ 

│⁸⸗♇ⱪ ⌐ ™╠╣╢ ╡ ─ ╘ ≢№╡⁸ ⸗♇

ⱪ │ 10 ⌐ ╡ 20  ⅜ ⌐ ↑╠╣⁸ ╡ 20

│⁸ ⅝⌐ ↕╣╢≤ ⌐ ─ ╩ ∆╢ 25 ╩ ⇔≡⅔

╡⁸ 10 ⌐ ↑╠╣√ ꜚ♬♇♩ 30 ─ ╩ ∆╢≢⅝╢╟

℮⌐⇔≡™╢⁹ ꜚ♬♇♩ 30 │⁸ ≢ ╗Ɑ♄ꜟ 31 ┘

╩ ╘╢↓≤⅜≢⅝╢ 35 ╩ ∆╢⁹↓╣⌐╟╡⁸ │⁸ ╡

20 ⌐ ⅛╣√⸗♇ⱪ─⸗♇ⱪ ╩ ↕∑╢≤ ⌐⁸ ╩

⇔≡⸗♇ⱪ ─ ╩ ╡ ℮╟℮⌐⁸ ꜚ♬♇♩ 30 ─Ɑ♄ꜟ 31 ⁸

35 ┘ 25 ⌐╟∫≡ ╡ 20 ╩ ↕∑╢↓≤

⅜≢⅝╢⁹ 

₡ ₢ 

─ⱶכ꜠◒─ ╡ ─ ╘ ┘₈ ₉╩ ╖⁸

⅜ ─₈ ╡ ╩ ↕∑╢₉ ≤ ─ ╩ ∆╢⁹ ⌐

│⁸ ⱶ⌐⅔↑╢₈כ꜠◒─ ╩ ⇔≡⸗♇ⱪ

─ ╩ ╡ ℮₉≤™℮ ⌐ ─ ╩ ≡™╢⁹ ⇔⁸

│⁸ ⅜⸗♇ⱪ╩ ╡ ─ ⌐ ╣⁸ ┼─ ⅜ ↑╠╣√⸗

♇ⱪ꜡♇♪╩ ≢ ⌐ ↕∑╢↓≤≢⁸ ⌐⸗♇ⱪ≤ ╡ ≤╩

⌐ ⌐ ↕∑╢⁹ 
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₡ ₢ 

⌐│⁸ ─ⱶכ꜠◒─ ╡ ─ ╘ ┘₈

₉⅜ ╕╣╢⅜⁸∕╣╠│ ╩ ∆╢⅛ ⅛⁹ 

₡ ₢ 

⌐ⱶכ꜠◒─ ↕╣√₈ ╡ ╩ ↕∑╢√╘─ ₉│

≢№╡⁸ ₈ ₉⌐ ∆╢ │₈ ╡ ╩ ↕∑

╢₉↓≤≢№╢⁹ ⌐ ↕╣╢ ⌐ ∆╢ │⁸₈Ɑ♄ꜟ⅜

⌐ ↕╣⁸ ⌐╟∫≡⁸ ╡ ⅛╠ ⅝⌐ ↕╣╢≤ ⌐

─ ╩ ∆╢ ╩ ⅛∆↓≤₉≢№╢⁹ ⇔⁸ ─ ⁸

⌐⅔↑╢ ─ │⁸ ⌐ ╡ ⅜ ∆╢ ⌐ ╛ ⅜ ∂⌂

™╟℮⌐∆╢↓≤⌐ ⅞∏⁸↓─ ⅜⌂⅛∫√≤⇔≡╙⁸₈ ╡ ╩ ↕

∑╢₉≤™℮ ╩ ∆╢↓≤⌐ ╩ ╓↕⌂™⁹ ⌐ⱶכ꜠◒⁸≡∫

↕╣√₈ ╡ ╩ ↕∑╢√╘─ ₉≤™℮ ⌐ ∆╢

│⁸ ⌐ ↕╣√ ⌐ ╩ ∆╢ ⁸ ∟⁸₈Ɑ♄ꜟ⅜

⌐ ↕╣⁸ ⌐╟∫≡⁸ ╡ ⅛╠ ⅝⌐ ↕╣╢

╩ ⅛∆↓≤₉ ┘∕─ ⌐ ↕╣╢═⅝≢№╢⁹ 

│⁸⸗♇ⱪ꜡♇♪⌐ ┼─ ⅜ ↑╠╣⁸⸗♇ⱪ꜡♇

♪╩ ≢ ⌐ ↕∑╢↓≤≢⁸ ⌐⸗♇ⱪ≤ ╡ ≤╩ ⌐

⌐ ↕∑╢╙─≢№∫≡⁸ ⌐ⱶכ꜠◒─ ↕╣√₈ ╡ ╩

↕∑╢₉≤™℮ ↓∕ ≢№╢⅜⁸ ─ ─ ⇔√ ∆

╢ │ ≢⌂ↄ ≢╙⌂™⁹ ∫≡⁸ ╖ ╢↓≤⅜≢⅝∏⁸

╩ ⇔⌂™⁹ 

╕√⁸ ≤ │≥ⱶכ꜠◒─ ─ ╩ ⇔≡⅔╡⁸

─ ∆╢ │⁸ ⌐ ≢╙⌂™⁹ ∫≡⁸ │ ↕╣∏⁸

╩ ⇔⌂™⁹ 
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 ─  

⅜ │ ⅜ ↕╣ ╩ ∆╢≤ ⇔√

⁸ │ ╩ ∫≡⁸ ─ ⁸ ⁸

⌐╟╢ │ ─ ─ ╩ ∆╢↓≤⌐╟∫≡⁸ ╩ ∆

╢↓≤⅜≢⅝╢⁹ ⇔™∏╣⅛ ≈─ ⅜ ⇔√ │⁸ │

↕╣∏⁸ ⅜ ╩ ⇔⌂™≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⇔√ ⅜ ↕╣╢⅛ ⅛─ ⌐⅔™≡│⁸ ⱶכ꜠◒─

≤ ─ ∆╢ ≤⅜ ≢№╢⅛ ⅛╩ ∆╢ ⌐

⌐ ∑≡ ⇔⌂↑╣┌⌂╠∏⁸ ∆╢ ⅜ ⌐ ≢№╢↓≤╩

∏ ⇔√ ≢ ⅜ ↕╣╢⅛ ⅛╩ ∆╢ │⌂™⁹ ∆╣

┌⁸ ⇔ ─℮∟≥╣⅛ ≈≢╙ ⇔√ │⁸ ⅜ ↕╣

∏⁸ ⅜ ╩ ⇔⌂™≤ ∆╢↓≤⅜≢⅝╢⁹ 

─ ─ ⌐≈™≡│⁸ ₈4.2.2 ─ ₉╩

↕╣√™⁹ ⌐⅔™≡│⁸ ⁸ ⌐╟╢ ┘ ─

─ ╩∕╣∙╣ ∆╢⁹ 

1. Prosecution history estoppel  

₈ ₉│⁸₈ ₉ file wrapper estoppel≤╙ ┌╣⁸₈

₉≤ ↕╣╢⁹↓╣│⁸ ⅜ ─ │ ─

≢ ∫√ ⁸ │ ⌐╟∫≡⁸ ⇔ ─ ⅜ ↕╣√ ⁸

┘ ⌐╟∫≡∕─ ⌐ ↕╣√ ╩ ⇔≡│⌂╠⌂™↓≤╩

™℮⁹ ∫≡⁸₈ ₉│⁸ ─ ─ ≈≢№╢⁹ 

1.1 ─  

⌐│∕─ ⅜№╡⁸ ≈ ⅜ ⌐ ≢⅝⌂™⁸

⌐ ≢№╢ ─∆═≡╩ ⌐ⱶכ꜠◒⌐ ╡ ╗↓≤⅜≢⅝

╢↓≤╩ ∆╢↓≤│ ≢⌂™⁹ ∫≡⁸ ─ │ ─╖⌐

↕╣≡│⌂╠∏⁸ ╩ ╗≤∆═⅝≢№╡⁸↓╣⅜ ─

≢№╢⁹⇔⅛⇔⌂⅜╠⁸ ⅜ ─ │ ─ ⌐⅔™

≡ ∫√ ⁸ │ ⌐╟∫≡ ─ ⅜ ↕╣≡™╢ ⁸

⅜∕─ ⁸ │ ⌐╟∫≡ ─ ╩ surrender ∆╢↓

≤⌐⌂╢↓≤╩ ≢⅝⌂™≤│ ™ ™⁹ ⇔ ⅜ ╩ ∆╢↓

≤⌐╟∫≡ ∕─ ⇔√ ╩ ∆╢↓≤╩ ≤⇔≡ ╘√⌂╠┌⁸

─ ⌐ ⇔⌂™┌⅛╡⅛⁸ ─ ─ ╩ ∆╢↓≤⌐╙

⌂╢⁹ 

1.2 ─  
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⅜ ↕╣╢⅛ ⅛─ │⁸ ≥ⱶכ꜠◒─

─ ∆╢ ≤⅜ ≢№╢⅛ ⅛╩ ∆╢ ⌐ ⌐ ∑≡

⇔⌂↑╣┌⌂╠⌂™⁹ ⅜ ↕╣╢ ⁸ │ ↕╣

∏⁸ ⅜ ╩ ⇔⌂™≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⅜ ⌐ ╢ ⌐≈™≡ ∫√ ⁸ │ ⌐╟∫≡⁸ ⇔

─ ⅜ ↕╣√ ⁸ ⌐╟∫≡ ─ ⅜ ↕

╣╢⁹⇔⅛⇔⌂⅜╠⁸ │⁸ ↕╣√ ─ ─ ⌐≈™

≡ ╩ ⇔≡│⌂╠⌂™≤ ∆╢╙─⌐ ⅞∏⁸ ↕╣≡™⌂™

─ ⌐≈™≡╙ ╩ ⇔≡│⌂╠⌂™≤ ∆╢╙─≢│⌂™⁹ ∟⁸

∕─ ⁸ │ ─ │ ⌐ ∂≡⁸∕─ ↕╣√ ─

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ∫≡⁸ ⌐╟∫≡ ─ ⅜

↕╣╢⅛ ⅛⁸∕⇔≡∕─ ⁸ ⅜ ╩ ∆╢⅛ ⅛╩

∆╢⌐│⁸ ∏ ⅜ ⁸ │ ⌐╟∫≡ ─ ⅜

↕╣≡™╢⅛ ⅛╩ ⇔√ ≢⁸ ⅜∕─ ⁸ │ ⌐╟

∫≡ ↕╣√ ─ ⌐ ∆╢⅛ ⅛╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

1.2.1 ─  

⅜ │ ⌐ ╢ ⌐≈™≡ ∫√ ⁸ │ ⌐

╟∫≡⁸ ⇔ ─ ⅜ ↕╣√ ⁸ ⅜ ↕╣╢⁹

∟⁸ ⅜ ↕╣╢⅛ ⅛─ ⌐⅔™≡⁸∕─ │⁸ ⁸

│ ─ ⌐╟∫≡ ─ ⅜ ↕╣√⅛ ⅛≢№╢⁹ 

⌐⁸ ⁸ │ ╩ ∫√ │ ⌐╟∫≡⁸∕─ ⁸

│ ⌐╟∫≡ ─ ⅜ ↕╣√⅛ ⅛╩ ∆╢↓≤⅜≢⅝╢⁹

↓╣⌐≈™≡│⁸ ─ ⌐ ↑╠╣╢⁹ 

(1) │ ⅜ ⁸ ─ ≤ ⅜№╢ ⁸ │⁸

─ ╩ ∆╢↓≤⌐╟∫≡ ≤ ∆╢⁹↓─ ⁸∕─ ⁸

│ ⌐╟∫≡ ─ ⅜ ↕╣╢⁹ ∫≡⁸ ⅜

↕╣╢⁹ 

(2) │ ⅜ ─ ≈ ⌂ ⌐╟╢ ⱶכ꜠◒│

─ ⁸ ⁸ ≤ ⅜№╢ ⁸ ⇔ ─ ⅜ ↕╣√

≤⅝│⁸∕─ ⁸ │ ⌐╟∫≡ ⅜ ↕╣╢⁹↓╣

⌐ ⇔≡⁸ ⇔ cosmetic ⌂ ⁸ │ ⌐ ⅞∏⁸ ─

⅜ ↕╣≡™⌂™ ⁸ ⅎ┌⁸ ⱶ⌐⅔↑╢₈CPU₉כ꜠◒─

╩₈ ₉⌐ ∆╢⁸ ╩ⱶכ꜠◒ ⇔≡ ↕∑╢

─ │⁸∕─ ⁸ │ ⌐╟∫≡ │ ↕╣⌂™⁹ 

⇔√(1)─ ⌐≈™≡⁸ ≤ ─№╢ │ │⁸∕─

⁸ │ ⌐╟∫≡ ─ ⅜ ↕╣≡ ⅜ ↕╣

╢⅛ ⅛─ ╩∆╢ ≢ ⌂ ╩ ™ ╢⅜⁸↓─╟℮⌂ │
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─╖⅜ ╩ ∆╢─≢│⌂ↄ⁸ ─ │ ⌐╟∫≡╙

⅜ ↕╣ ╢⁹ ∫≡⁸ ≤⇔≡ ─ ╩ ⇔≡

─ ╩ ∆╢ ⅜№╢⅛ ⅛⌐ ≠™≡⁸ ⁸ │ ⅜

╩ ∆╢⅛ ⅛╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ⅎ┌⁸ ─

⅜⁸ ⌐╟╢ ─ ⁸ │ ╩ ⇔⌂™

≤ ↕╣⁸ ⅜∕─ ⌐ ╦∑≡ ╩ ∆╢≤ ⌐⁸

⌐≈™≡ ╩ ∫≡ ─ ╩ ⇔√ ⁸∕─ │

⌐ ─ ╩ ╘╢√╘⌐ ⅞∏⁸√≤ⅎ ─ ─ │

⅜ ≤│ ≢№∫√≤⇔≡╙⁸ ⅜ ≢ ╩ ∫√

≢ ⌐ ─ ⅜ ↕╣≡™╢─≢№╢⅛╠⁸ ⌐╟∫≡ ≤⇔

≡ ⅜ ↕╣╢⁹ 

1.2.2 ⌐╟∫≡ ↕╣╢ ─  

⌐╟∫≡ ─ │ ↕╣╢╙──⁸ ⌐ ↕╣╢

╦↑≢│⌂ↄ⁸ ↕╣≡™⌂™ ─ ─ ⌐│ ≤⇔≡ ⅜

↕╣╢ ⅜№╢⁹ ∫≡⁸ ⅜ ─ ⌐ ╢⅛ ⅛⌐≈

™≡│⁸ ─ ⁸ │ ─ ⌐ ↕╣⌂⅛∫√ ─ ⌐

∆╢⅛ ⅛⌐╟∫≡ ╕╢⁹↓╣⌐≈™≡│⁸ ─ ⌐ ↑╠╣╢⁹ 

(1) ⇔ ─ ⁸ │ ─ │ ⌐╟∫≡⁸ ⅜

↕╣√ ─ ⌐ ∆╢↓≤╩ ≢⅝╢ ⁸ ⌐╟

∫≡ ─ ⅜ ↕╣╢√╘⁸ │ ─ ⌐ ╠⌂™⁹

↓╣⌐ ⇔≡⁸ ⇔ ⅜ ↕╣√ ─ ⌐ ⇔⌂™ │⁸

─ ⌐ ╢⁹ 

(2) ⇔ ─ ⁸ │ ─ │ ⅜⌂™⁸ │⁸∕╣╠─

│ ⅛╠≢│ ⁸ │ ─ ⌐ ↕╣√ ─ ╩

∆╢↓≤⅜≢⅝⌂™ │⁸ ⌐╟∫≡ ─ ⅜ ⌐

↕╣⁸ ⅜ ─ ⌐ ╠⌂™≤ ∆╢⁹ 

(3) ⇔ ⅜⁸ ⅜ ─ ⌐ ∆╢↓≤⅜≢⅝⌂

⅛∫√╙─≢№╢ ⅎ┌₈ ₉≢│₈♩ꜝfi☺☻♃₉≤™℮ │

≢⅝⌂⅛∫√ ⁸ │⁸ ⅜ ─ ⁸ │ ⌐

╟∫≡ ↕╣√ ─ ≤─ ⅜ ╘≡ ™⁸ │⁸∕─ ─

⌐╟╡⁸ ⅜ ⱶכ꜠◒─ ⌐ ⌐ⱶכ꜠◒╩

∆╢↓≤╩ ∆╢↓≤│ ≢⌂™⁸↓≤⌐≈™≡ ⇔≡ ∆╢

↓≤⅜≢⅝√ ⁸ ⌐╟∫≡ ─ ⅜ ⌐│ ↕╣

⌂™⁹↓─ ⌐⅔™≡│⁸ ≤⇔≡ ⅜ ↕╣╢⁹ 

1.3 ─  
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1.3.1 │ ⌐╟∫≡ ↕╣╢  

│ ─ ⌐⅔™≡⁸ ⅜ ≈⌐ⱶכ꜠◒─

™≡ │ ╩ ∫√ ⁸ ⌐ ╦╣√⅛ │ ─

╩ ∆╢√╘⌐ ⌐ ╦╣√⅛╩ ╦∏⁸ │ ─ ⁸ ─

⅜ ↕╣≡™╣┌⁸ ⅜ ↕╣╢⁹ 

 

 1 

₡  ₢ⱶכ꜠◒─

╩⁸ ⅜ 200 400psig ≈ pH ⅜ 6 9─ ≢⁸

⅜ 5 15○fi◓☻♩꜡כⱶ Å ─ ╩ ↕∑╢↓≤≢⁸ ∆

╢ ultrafiltration ↓≤╩ ≤∆╢ ╩ ∆╢ ─ ⁹ 

₡ ₢ 

─≡═∆─ⱶכ꜠◒─ ╩ ╖⁸ ─ │⁸

∆╢ pH ⅜ 5≢№╢↓≤⌐ ⅞⌂™⁹ 

₡ ₢ 

│ ╖ ╢↓≤⅜≢⅝⌂™√╘⁸ ╩ ⇔⌂™⁹

⅜ ⌐ⱶכ꜠◒─ ⇔≡ ╩ ∆╢⅛ ⅛╩ ╘

≡ ∆╢⁹ 

₡ ₢ 

─ ╩ ═√≤↓╤⁸ │ ≡™⅔⌐ⱶכ꜠◒⌐ pH

─ ╩ ⇔≡⅔╠∏⁸ ⌐╟∫≡ ⅜ ↕╣≡⁸pH ⅜ 9╟╡

╙ ⅝™ ≢ ∆╢↓≤⅜ ⌐ ∆╢ ↕╣√√╘⁸

│₈pH ⅜ 6 9₉≢№╢≤™℮ ╩ ⅎ√⅜⁸pH ─ ╩ 6⌐

⇔√ │ ⇔≡™⌂™⁹ ─ ─ ⅛╠⁸∕─ ⌐╟∫

≡ ─ ⅜ ↕╣╢↓≤│ ╠⅛≢№╢⁹ ∫≡⁸ ⅜

↕╣⁸ ─ ⅜ ↕╣╢⁹ │⁸ ─ⱶכ꜠◒─

⌐ ↕╣√ ─ ⌐ ∆╢√╘⁸ ⌐ⱶכ꜠◒─ ⇔≡

╩ ⇔⌂™⁹ 

1.3.2 ⌐╟∫≡ ↕╣╢  

─ ⌐⅔™≡⁸ ⅜ ⇔√ ⌐ ⇔≡⁸ │⁸

⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ ─ ⌐⅔™≡⁸ ─ ╩

∆╢√╘⌐⁸ ⅜ ⇔√ ⌐ ⇔≡╙⁸

│⁸ ⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ ⇔ ⇔√ ─ ⁸ ─ ⅜

↕╣√ ⁸ ⅜ ↕╣╢⁹ 

 

 2 
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₡  ₢ⱶכ꜠◒─

⅜ ∆╢ 30 ≤⁸ 310 ┘ 311 ⅜ ↑╠╣

√ 31 ≤⅜ ↑╠╣√ 3 ≤⁸ 

⌐ ∆╢ 41 ⅜ ↑╠╣√ 40 ⅜ ↑╠╣⁸

41 ─ ⌐ 410 ⅜ ↑╠╣⁸ 41 ─

⌐ 411 ⅜ ⌐ ↑╠╣√⁸ 4 ≤⁸ 

╩ ╗↓≤╩  Ⱪ◖Ⱡ◒♃⁹כꜙ♅♩כ◕ꜟ◖╢∆≥

 
 

₡ ₢ 

─≡═∆─ⱶכ꜠◒─ ╩ ╖⁸ ─ │

≢│ ⌐ ⅜ ↑╠╣≡™╢─⌐ ⇔⁸ │≢ⱶכ꜠◒─

⌐ ⅜ ↑╠╣≡™╢↓≤≢№╢⁹ 
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₡ ₢ 

│ ╖ ╢↓≤⅜≢⅝⌂™√╘⁸ ╩ ⇔⌂™⁹

╩ ∆╢⅛ ⅛╩ ╘≡ ∆╢⁹ 

₡ ₢ 

│⁸ ─₈ ₉≤ ⱶ─₈כ꜠◒─ ₉≤

─ ─ ≢№╢ ⅜ ≢№╢≤ ⇔√⅜⁸ ⅜ ╩ ™⁸

─ ⌐⅔™≡⁸ ⅜ ─ ⌐⅔™≡ ╩ ™⁸

─₈ ₉⅜ ≢™℮₈ ₉─ ≤│ ⌂╢≤⇔≡™√↓

≤╩ ⇔√⁹↓─↓≤⅛╠⁸ ⅜ ⌐₈ ₉⅜ ↑╠╣√◖ꜟ◕

─♃◒Ⱪ◖Ⱡכꜙ♅♩כ ─ ╩ ⇔≡™╢↓≤⅜ ╠⅛≢№╢⁹ ∫

≡⁸ ⅜ ↕╣⁸ ─ ⅜ ↕╣╢⁹ │⁸

⌐ ↕╣√ ─ ⌐ ∆╢√╘⁸ ⌐ⱶכ꜠◒─ ⇔

≡ ╩ ⇔⌂™⁹ 

1.4 ─ ⌐⅔↑╢  

(1) ─ │⁸ ⌐ ≤⌂╢⅛╠⁸ ≤⇔≡⁸

⅜ ╩ ℮≤ ⌐⁸ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

(2) ⇔ ⅜ ─ ⌐≈™≡ ⌂╢ ⌐⅔™≡ ╩ ∫√ ⁸

─ ┘ │∆═≡⅜ ∂≤™℮╦↑≢│⌂ↄ⁸ ╠╣

√ ─ ╙ ∏⇔╙ ≤│ ╠⌂™⁹ ∟⁸ ─

⌐ ∆╢ │⁸ ⌐╟∫≡ ─ ┘

⌐⅔™≡⌂↕╣√ ⁸ │ ─ ⌐ ∂≡ ⌂╢↓≤⌐⌂╢⁹ ∫

≡⁸ ⅜ ↕╣╢⅛ ⅛─ ⌐⅔™≡│⁸ ⌂ ╩ ⅝⁸

≤⇔≡⁸ ─ ─ ╩ ∆═⅝≢│⌂™⁹ 

2. ⌐╟╢  

₈ ⌐╟╢ ₉≤│⁸ ─ │⁸ ⌐╟∫≡⁸ ─

≤ ⅛ │ ─ ⌐ ≠™≡ ⌐ ⇔ ╢╙─╕≢ ╗╟

℮ ⇔≡│⌂╠⌂™↓≤╩™℮⁹ ∫≡⁸₈ ⌐╟╢ ₉│ ─

─ ≈≢№╢⁹ 

2.1 ⌐╟╢ ─  

⌐╟╢ ≢│⁸ ≤ ─ ⌐≈™≡Ᵽꜝfi☻╩ ╢↓≤

≢ ─ ╩ ∆╢⁹ ⇔ ⅜ ⌐╟∫≡ ⇔√ ─

⅜⁸ ─ ≤ ⅛ │ ─ ≤ ─∕─

─ ≤─ ⌂ ╖ ╦∑─ ╩ ∆╢ ⁸ ─ ╩ ⅛∆

⅜№╡⁸ ╩ ⇔√ ─ ╩ ⌐∆╢ ╙№╢⁹ 
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2.2 ⌐╟╢ ─  

⌐╟╢ ⅜ ↕╣╢⅛ ⅛─ │⁸ ≥ⱶכ꜠◒─

─ ∆╢ ≤⅜ ≢№╢⅛ ⅛╩ ∆╢ ⌐ ⌐

∑≡ ⇔⌂↑╣┌⌂╠⌂™⁹ ⌐╟╢ ⅜ ↕╣╢ ⁸ │

↕╣∏⁸ ⅜ ╩ ⇔⌂™≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⅜ ↕╣╢⅛ ⅛─ ⌐⅔™≡⁸ ⇔ ⅜ ⌐╟╢

╩ ⇔⁸ ≈ ─ ⁸ ⌐⅔↑╢ ─ ⌐ ╢∆═

≡─ ⅜⁸ ─ ≤ ⅛ │ ─ ≤ ─

∕─ ─ ≤─ ⌂ ╖ ╦∑≢№∫√ ⁸ ⌐╟╢

⅜ ↕╣⁸ │ ↕╣∏⁸ ⅜ ╩ ⇔⌂™≤

⇔⌂↑╣┌⌂╠⌂™⁹ 

⅜ ─ ≤₈ ₉≢№╢≤│⁸ ⅜ ⌐ ≢№

╢⁸ ─ ⅜ ─ ⌐ ⅞⌂™⅛ │ ≈ ⌐ ╢↓≤

⅜≢⅝╢ ≢№╢⁸≤™℮ ─ ╩™℮⁹ 

 

 1 

₡  ₢ⱶכ꜠◒─

3 6 %─◒꜡ⱶ╩ ⇔⁸ ╡⅜ ≢№╢ ⁹ 

₡ ₢ 

9 %─◒꜡ⱶ╩ ⇔⁸ ╡⅜ ≢№╢ ⁹ 

₡ ₢ 

10 20 %─◒꜡ⱶ╩ ⇔⁸ ╡⅜ ≢№╢ ⁹ 

₡ ₢ 

│⁸ │ ≤ ─∕─ ─

≤─ ⌂ ╖ ╦∑≢№╡⁸ ⌐╟╢ ⅜ ↕╣⁸

⌐│ │ ↕╣∏⁸ ╩ ⇔⌂™≤ ⇔≡™╢⅜⁸↓─ │

∆╢⅛ ⅛⁹ 

₡ ₢ 

═√≤↓╤⁸ │⁸ ─ ≢№╡⁸∕─ │

─ ╟╡╙ ™√╘⁸ ─ ≢№╢⁹ ≤

≤─ ⌂ │⁸ ─◒꜡ⱶ ⅜₈9 %₉≢№╢─⌐

⇔⁸ ─◒꜡ⱶ ⅜₈10 20 %₉≢№╢↓≤≢№╢⁹ ─◒꜡

ⱶ ⌐│ ™⅜№╢╙──⁸◒꜡ⱶ ⅜ 2 % ─ ⅛⌂ │

─ ⌐ ╩ ╓↕⌂™↓≤│⁸ ─ ⌐⅔↑╢ ≤⌂∫≡

™╢⁹ ∫≡⁸ │⁸ ─ ≤ ─∕─

─ ≤─ ⌂ ╖ ╦∑≢№╢⅛╠⁸ ─ⱶכ꜠◒─

│ ╩ ⇔≡│⌂╠∏⁸ ⌐╟╢ ⅜ ↕╣⁸
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│ ⅜ ↕╣∏⁸ ╩ ⇔⌂™≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2.3 ⌐╟╢ ─ ⌐⅔↑╢  

(1) ⌐╟╢ ─ │⁸ ⌐ ≤⌂╢⅛╠⁸ ≤⇔≡⁸

⅜ ╩ ℮≤ ⌐⁸ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

(2) ⅜ ─ ≤ ⅛ │ ─ ≤ ─

∕─ ─ ≤─ ⌂ ╖ ╦∑≢№╢⅛ ⅛─ ⌐⅔™≡

│⁸ ╩ ∆╢↓≤≤⇔⁸ ⇔√ ─ ⌐≈™≡

↔≤─ ╩ ℮ │ ⇔⌂™⁹ 

(3) ⌐╟╢ │⁸ ∆╢ ─ ╩ ∆╢─⌐ ™╠╣╢

⌐ ⅞∏⁸ ─ ╩ ∆╢─⌐ ™╠╣≡│⌂╠⌂™⁹↓─ ⌐

≈™≡│⁸ ₈3.4 ╖ ╡ ⌐⅔↑╢ ₉─(4)─ ╩

↕╣√™⁹ 

3. ─  

₈ ─ ₉≤│⁸ ─ │ ⌐│ כ꜠◒⅜╢™≡╣↕

ⱶ⌐│ ↕╣≡™⌂™ │⁸ ⌐ ∆╢ ↕╣√ ╙─≢№╢

≤ ↕╣⌂↑╣┌⌂╠∏⁸ │∕─ ⌐ⱶכ꜠◒─ ╡ ╪

≢ ∆╢↓≤⅜≢⅝√⌐╙⅛⅛╦╠∏∕℮⇔⌂⅛∫√ ╩ ⌐╟

∫≡ ⇔≡│⌂╠⌂™⁹ ∫≡⁸₈ ─ ₉│⁸ ─ ─

≈≢№╢⁹ 

3.1 ─ ─  

─ ≢│⁸ ≤ ─ ⌐≈™≡Ᵽꜝfi☻╩ ╢↓≤≢

─ ╩ ∆╢⁹ ⇔ ⅜ ─ ─ │ ⌐│

ↄ─ ╩ │⌐ⱶכ꜠◒⁸∏╠╦⅛⅛╙⌐╢™≡⇔ ⌐ ⌂™

⇔⅛ ⇔≡™⌂⅛∫√ ⁸ ⌐ ⌐╟∫≡ ↕╣

√ ─ ╩╙∫≡ │ ⌐ ↕╣√ ↄ─ ╩ ⇔╟℮

≤∆╢ ⁸ ⇔ ─ ⅜ ↕╣√≤⅝│⁸ ⌐╟╢

≤ ≤≢ ∆╢ ─ ⌐ ⅜ ∂╢↓≤≤⌂╡⁸╕√⁸

⅜ⱶכ꜠◒ ─ ╩ ∆╢√╘─ ≤╙ ⇔⌂ↄ⌂╢⁹ 

3.2 ─ ─  

─ ⅜ ↕╣╢⅛ ⅛─ │⁸ ≥ⱶכ꜠◒─

─ ∆╢ ≤⅜ ≢№╢⅛ ⅛╩ ∆╢ ⌐ ⌐ ∑≡

⇔⌂↑╣┌⌂╠⌂™⁹ ─ ⅜ ↕╣╢ ⁸ │ ↕╣∏⁸

⅜ ╩ ⇔⌂™≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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─ ≤│⁸ ─ⱶכ꜠◒─ ─ ⱶכ꜠◒⁸™™╩

⌐⅔↑╢№╢ ─ ╩™℮─≢│⌂™⁹ ⅎ┌⁸ ⱶכ꜠◒─

⌐ ↕╣√ ⅜ A≢№╡⁸ ─ ⅜ B≢№╢ ⁸

─ ⌐│ A⁸B ≈─ ⅜ │⌐ⱶכ꜠◒⁸⅜╢™≡╣↕ A

─╖⅜ ↕╣ B⅜ ↕╣≡™⌂™≤⅝│⁸√≤ⅎ B≤ A≤⅜ ≢№∫√≤

⇔≡╙⁸B⅜◒꜠כⱶ⌐ ↕╣≡™⌂™√╘⁸ ─ ⅜ ↕╣⌂↑╣┌

⌂╠∏⁸ A╩╙∫≡ ╩ ⇔≡ B╕≢ ∆╢╟℮ ⇔≡│⌂╠⌂

™⁹╕√⁸ ⅎ┌⁸ ─ ⌐│ ⁸ │ ≢ ↕╣√ A⅜

↕╣╢─⌐ │⌐ⱶכ꜠◒⁸⇔ ≢ ↕╣√ A─╖ ↕╣╢ ⁸

│ ≢ ↕╣√ A ─ ╩╙∫≡ ─ ⅜ ↕╣╢─≢№

╡⁸ │ ─ ╩╙∫≡ ─ ⅜ ↕╣╢╦↑≢│⌂™⁹ 

│ ⌐⅔↑╢ ∆╢ ⌐≈™≡─ ⅜ ≈

≢№╢ ⌐ ╡⁸ ─ ⅜ ↕╣╢⁹ ⇔ ⌂ ⇔⅛⌂↕╣≡™

⌂™ │⁸ ≤⇔≡⁸ ⇔≡│⌂╠⌂™⁹ ⅜ ≈ ≢№╢⅛

⅛│⁸ ⅜ ┘ ╩ ╖ ╪∞ ≢ ∆╢⁹ 

│ ≢│ ─ ⅎ┌ ╩ ╗ ─

ⅎ┌ ≢ ↕╣√ ⅜ ↕╣╢─⌐ ─⧵│≢ⱶכ꜠◒⁸⇔

─ ⅎ┌ ╩ ╗ ─ ⅎ┌ ≢ ↕╣√

⇔⅛ ↕╣≡™⌂™ ⁸(1) ⇔ │ ⌐⅔™≡∕─ ─ ─

ⅎ┌ │ ─ ─ ⅎ┌ │ ≢ ↕╣√

⅜ ≈ ⌐ ↕╣≡™⌂™≤⅝│⁸∕╣╠ ─ ─ ⌐

│ ─ │ ↕╣⌂™⁹(2) ⇔ │ ⌐⅔™≡∕─ ─

─ ⅎ┌ │ ─ ─ ⅎ┌ │ ≢ ↕╣

√ ⅜ ≈ ⌐ ↕╣≡™╢≤⅝│⁸∕╣╠ ─ ─ ⌐

─ ⅜ ↕╣╢⁹ ⁸ ≈ ⌐ ↕╣≡™⌂™ ─

ⅎ┌ ─ ─ ⅎ┌ ≢ ↕╣√ ⌐│⁸

≤⇔≡ ─ │ ↕╣⌂™⁹ 

 

 1 

₡  ₢ⱶכ꜠◒─

●ꜝ☻ ≤⁸ 

≤⁸ 

≤⁸ 

▬fi☺►ⱶ☻☼ ≤⁸ 

╩ ╖⁸ 

♃♇♅ ⅜ ●ꜝ☻ ≤ ≤─ ⌐ ↕╣╢⁸ 

↓≤╩ ≤∆╢♃♇♅ ╩ ∆╢♦▫☻ⱪ꜠▬ⱤⱠꜟ⁹ 

₡ ₢ 
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ΝΝ♦▫☻ⱪ꜠▬ⱤⱠꜟ⌐ ↕╣╢ │⁸ ╩ ∆╢

≢№╣┌╟ↄ⁸ ╕⇔ↄ│▬fi☺►ⱶ☻☼ ⁸ ≢№╢

ΝΝ⁹ 

₡ ₢ 

─≡═∆─ⱶכ꜠◒─ ╩ ╖⁸ ─ │⁸

⅜ ☼☻ⱶ─▬fi☺►ⱶכ꜠◒─ ─ ╦╡⌐

╩ ™≡™╢↓≤≢№╢⁹ 

₡ ₢ 

─ ╩ ∆╢♦▫☻ⱪ꜠▬ⱤⱠꜟ│⁸ ─

⅜ ↕╣≡ ╩ ⇔⌂™⅛ ⅛⁹ 

₡ ₢ 

─ ⌐⅔™≡ ╩ ╗♦▫☻ⱪ꜠▬ⱤⱠꜟ

⅜ ⌐ │⌐ⱶכ꜠◒⁸⅜╢™≡╣↕ │ ↕╣≡™⌂™⁹

∫≡⁸ │ ⅜ ⌐ ⇔√╙─≢№╢≤ ∆═

⅝≢№╢⁹ ∟⁸ ─ ⅜ ↕╣⁸ │ ⅜ ↕╣∏⁸

╩ ⇔⌂™⁹ 

3.3 ─ ─ ⌐⅔↑╢  

─ ─ │⁸ ⌐ ≤⌂╢⅛╠⁸ ≤⇔≡⁸

⅜ ╩ ℮≤ ⌐⁸ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 
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 ─  

⅜ ╩ ⇔≡™╢⅛ ⅛─ ⌐№√∫≡│⁸ ∏⁸

─ ╩ ⇔≡⅛╠⁸ ╩ ∆╢⅛ ⅛╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

│⁸ ⅜∕─ ╩ ∏⇔≡∕─ │∕╣⌐ ∆╢ ╩

∆╢↓≤╩ ∆╢ ╩ ∆╢⁹ ╩ ⇔≡™╢⅛ ⅛─ ⌐⅔™

≡│⁸ ─ ─ ⌐≈™≡⁸ ⌐⅔↑╢ ⌐

∆╢ ≤╩ ⇔≡⁸ ≤ ≤⅜ │ ≢№╢⅛

⅛╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⌐™℮₈ ₉≤│ ─↓≤≢№╡⁸ ⅜№╢ │⁸

╩ ∆⁹ 

 ─ ⱨ꜡כ 

─ ⌐⅔™≡│⁸ ⅜ ↕╣√≤ ∆╢ ∟

─ ≤ ⌐⅔↑╢ ⌐ ∆╢ ≤╩⁸

⌐ ∆╢↓≤≢⁸ ≤ ≤⅜ │ ≢№╢⅛ ⅛╩ ∆

╢⁹ ⌐⅔™≡│⁸ ≤ ─ ─ ≤╩ ⇔⌂↑╣

┌⌂╠⌂™─≢№∫≡⁸ ≤ ⌐ ╢ ≤╩ ⇔≡│

⌂╠⌂™⁹ 

1. ─ ⱨ꜡כ  

─ ⱨ꜡⁸│כ ≤⇔≡ ≈─☻♥♇ⱪ⌐ ↑╠╣╢⁹ ─☻♥

♇ⱪ│⁸ ─ ╩ ∆╢↓≤≢№╡⁸ ─☻♥♇ⱪ│⁸ ─

─ ≤ ≤╩ ⁸ ∆╢↓≤≢№╢⁹ 

─☻♥♇ⱪ⌐⅔↑╢⁸ ─ ─ ≤ ≤─ ⁸

⌐│⁸ ─☻♥♇ⱪ⅜ ╕╣╢⁹ 

(1) ╩ ─ ⌐ ∆╢╟℮⌐⁸ ─ ⌐⅔↑╢

┘ ≤ ╠⇔ ╦∑≡⁸ ⌐⅔↑╢ ∆╢ ╩ ∆

╢⁹ 

(2) ⅜ │ ≢№╢⅛ ⅛ ≤ ⌐ ╢ ≤⅜

│ ≢№╢⅛ ⅛╩ ∆╢⁹ ⇔ ⅜ ≢⌂ↄ ≢╙⌂™

│⁸ ╩ ⇔≡™⌂™⁹ 

(3) ⅜ │ ≢№╢⅛ ⅛ ≤ ⌐ ╢ ≤⅜

│ ≢№╢⅛ ⅛╩ ∆╢⁹ ⇔ ⅜ ≢⌂ↄ ≢╙⌂™

│⁸ ╩ ⇔≡™⌂™⁹ 

(4) │ ⌐╟╢ ⅜ ↕╣╢⅛ ⅛ ⇔
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⅜₈ ₉ │₈ ⌐╟╢ ₉─ ╩ ∆╢ │

│ ⌐ │ ∑≡ ∆╢↓≤⅜≢⅝╢ ⁸ ⇔√(2)⁸(3)

≤ ⌐ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹∕─ ⁸ ⇔√(2)⁸(3)

⌐ ─ │⌂™⁹ ⇔ ≈≢╙ ⅜ ⇔√ │⁸

│ ╩ ⇔≡™⌂™≤ ⇔⌂↑╣┌⌂╠⌂™⁹ ⇔ ⅜ ⇔

⌂⅛∫√⁸ │ ⇔√╙── ⇔⌂⅛∫√ ⁸ ⇔√(2)⁸(3)─ ⁸

│ ─ ┘ ≢№╢≤ ⇔√≤⅝│⁸ ⅜ ╩

∆╢≤ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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2. ─ ⱨ꜡כꜗ♅כ♩ 

 

 

 

ⱨ꜡כ ⁸₈ ⅜ │ ≢№╢⅛ ⅛₉⁸₈ ⅜ │ ≢

№╢⅛ ⅛₉ ┘₈ │ ⌐╟╢ ⅜ ↕╣╢⅛ ⅛₉

─ ⌐│⁸ ─ │⌂™⁹ 

─ ╩  ╩  

⅜ │ 
≢№╢⅛ ⅛ 

⅜ │ 
≢№╢⅛ ⅛ 

│
⌐╟╢

⅜ ↕╣╢⅛ ⅛ 

╩ ⇔⌂™ ╩ ∆╢ 

NO YES 

NO YES 

YES NO 


