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─ ─ ╩ ╢≤≤╙⌐⁸ ─ ה ╩ ≤⇔≡₈ ≤ ─

≠ↄ╡ ₉╩ 25 3 ⌐ ⇔⁸ ⌐ ≠⅝₈ ≤ ─ ≠

ↄ╡ ₉╩ ⇔╕⇔√⁹ 

≢│⁸ └≤╡⅜ ≤ ─ ≠ↄ╡⌐⅔↑╢ ╩ ╘ ⌐ ╡

╗₈ ╩ ∂√ ≤ ─ ≠ↄ╡₉≤₈ ─ ≤ ה ╩ ℮

√╘─ ≠ↄ╡₉╩ ≤⇔≡⁸ ⅛╠ ╕≢─ꜝ▬ⱨ☻♥⁸≥↔☺כ

⌐ ∆╢ ╩ →╢≤≤╙⌐⁸ ─ ≤⌂╢ ╩ ⇔≡™╕∆⁹ 
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  ( 0  6 הההההההההההההההההההההה(

  ( 6 17  10ההההההההההההההההההההההה(

ה   ( 18 64 )  14הההההההההההההההה 

  ( 65 )  17ההההההההההההההההההההההה 

 ⌐⅔↑╢ ╡ ╖  21ההההההההההההההההההה

 ⌐⅔↑╢ ─  23ההההההההההההההההההה

 

ₒ ה ─ ─ x24 ההההההההההההההה 

ₒ ♃כ♦ x25 הההההההההההההההההההההה 

ה  ⌐  25ההההההההההההההההההה─╙╢∆

 ⌐  26הההההההההההההההההההההה─╙╢∆

 ⌐  28ההההההההההההההההההההההה─╙╢∆

ה  ⌐  31ההההההההההההההההה─╙╢∆

 ⌐  32ההההההההההההההההההההההה─╙╢∆

 

 

 34הההההההההההההההההההההההההההההההה 

≤ ─ ≠ↄ╡  37ההההההההההההההההההה 

≤ ─ ≠ↄ╡  39הההההההההההה 

≤ ─ ≠ↄ╡  41ההההההההההה 



1 

 

1  ─  

 

  

≤ ─ │⁸ ⌂ ╛ ⇔™ ─ ≤⌂╢╙─≢∆⁹∕─√╘⌐│⁸

└≤╡⅜ ╩ ⇔≡⁸ ╠₈ ─ │ ⅜ ╢₉≤™℮ ╩ ∟ ╡

╗≤≤╙⌐⁸ ⌂ ≤ ─ ╛☻ⱦכ◘ ╩ ↑╢↓≤⅜≢⅝╢ ╛ ⅜

≤⌂╡╕∆⁹ 

≢│⁸ ≤ ─ ≠ↄ╡╩ └≤╡⅜ ≤ ╩╙∫≡ ⇔≡™ↄ

╖╩ ⇔⁸ ⅜ ⌐ ⇔ ╩ ∆╢↓≤≢⁸ ⅜ ⌐╦√

╡ ⌂ ≤ ≢ ⇔ↄ ═≡⁸ ╩ ⇔╖⁸ ─ ─ ⁸ ⌐

∆╢↓≤╩ ≤⇔╕∆⁹ 

 

  

ᵥ  ≤ ─ ☿ꜟⱨ◔▪ ─  

└≤╡⅜⁸₈ ≤ ─ ₉⌐ ∆╢ ≤ ╩ ∟⁸ ⌐╦√╡ ≠

ↄ╡ ⌐ ⌐ ╡ ╘╢╟℮⌐⁸⅛⅛╡≈↑ ─ ╩ ↑⌂⅜╠

☿ꜟⱨ◔▪ ╩ ↕∑╢⁹ 

ᵦ ─ ┘ ─  

⁸ ┘ ⅜ ⇔⁸₈ ≤ ─ ₉⌐ ∆╢ ⌐ ╡╛∆™

─ ╛ ☻ⱦכ◘ ─ ╩ ↕∑╢⁹ 
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 ⌐⅔↑╢ ≤  
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⌐│ ─ ≢ ≤ ⅜ ↕╣ ╘╢ ≢№╡╕∆⁹ 

│ⱱꜟ⸗fiⱣꜝfi☻─ ⌐ ⅎ⁸≈╦╡⌂≥⌐╟╢ ⌂ ⅝╛
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ᵓ ─  

ủ ⁸ ─ ≤ ⌐ ∂√ ╩ ™╕∆⁹ 
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⌐ ≢⅝╢╟℮ ⇔╕∆⁹ 
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  (6 17 )  

 

 

↓─ │ ⅛╠ ┼ ⅜ ⅎ⅛╦╡⁸ ⅜ ⅎ≡ 2 3 │ ⌐╗⇔ ⌐

⌂╡╛∆™≤™╦╣╕∆⁹╗⇔ ⌐⌂∫≡™╢ ─ ╩╖╢≤⁸ │ 63.3 ⁸

48.3 ⁹ │ 71.6 ⁸ 55.7 ≤ ⌐⅔™≡ ╩ ∫

≡™╕∆⁹ ╗⇔ ╩╖≡╙ ─ ≢ ╩ ╡⁸∕─ ╙

⌂ ⅜╖╠╣≡™╕∆⁹ ⌐⁸╗⇔ ─ ╩╖╢ │⁸

⌂ ⅜╖╠╣⁸╗⇔ ⅜ ↕╣≡™╢ ⅜ ⅎ╠╣╕∆⁹ 

⌐⁸ ( ←⅝)─ ╩╖╢≤⁸ ≢₈ ₉₈ ₉≤

↕╣√ ─ ⅜ ⇔⁸∕─ │ ≢ ╩ ╘≡™╕∆⁹

⁸╗⇔ ≤ ╩ ∑╙∟⁸ ╩ ℮ ⅜╟╡ ↄ⌂∫≡™╢↓≤⁸ ╛

╩ ↕∑╢↓─ ⌐⇔∫⅛╡≤ ╘⌂™ ─ ≤⌂∫≡™╢↓≤╙ ↕╣╕

∆⁹ 

⅝ ╛ │╗⇔ ╛ ─ ⌂ ≤⌂╡╕∆⅜⁸ │

─ ⅝ ⅜№╢⌐╙⅛⅛╦╠∏⁸₈ ⌐ ₉≤ ⅎ√ │ 59.7 ⌐≤≥

╕∫≡™╕∆⁹╕√⁸ ╢ ─ ≢│⁸₈╒╓ ₉₈ ⌐ ₉╩ ╦∑╢≤⁸

─ 35.5 ⅜ ⇔≡⅔╡⁸╗⇔ ⌐⌂╡╛∆™ ꜞ☼ⱶ⅜╖╠╣≡™╕∆⁹ 
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0.0 20.0 40.0 60.0 80.0 100.0

⌐

⌐

⌐

≤⅝≥⅝ ↄ

⅛⌂™

⅝ ( )

5 2

20.8 

8.5 

30.1 

40.3 

0.4 

27.0 

15.4 

24.5 

32.8 

0.4 

0.0 20.0 40.0 60.0 80.0 100.0

╒╓

⌐4 5

⌐2 3

╒≤╪≥ ═⌂™

╢ ─ ( )

ₒ ─ ⌐⅔↑╢ ₓ 

₈ ⌂⇔₉ ⌐ ⅜⌂™ 

₈ ₉ ⌐ ─ ╖╠╣╢⅜

│⌂ↄ ⌂ ⅜ ⁹ 

₈ ₉ ╛ ה ⅜ ⌂  

⁹ 

24 ╟╡    

( ) 

( ) ( ) 
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ᵑ ⅜╗⇔ ⌐⌂∫≡™╢ ─ │ ≢ ╩ ╡⁸ ╗⇔

╙ 6 │ ╩ ∫≡™╕∆⁹ 

ᵒ ─ ╩ ∫≡⅔ↄ≤ ⅜ ⇔ ┼≤ ∆╢⅜⁸ ( ←⅝)

─ ≢ ╠⅛─ ─№╢ ⅜ ≢ ⁸ ⌐⌂╢≤ ╩

╘≡™╕∆⁹ 

 

╡ ╖ ≤  

ᵑ ꜞ☼ⱶ─ ≤ ⅝─ ─ ≠↑ 

₃ ╩♄ꜝ♄ꜝ ═⇔⌂™╟℮ ꜞ☼ⱶ╩ ⅎ╢↓≤⌐ ⅎ⁸ ⅝─ ⁸

╟ↄ ╪≢ ═╢↓≤⌂≥ ≠↑╩ ™╕∆( ╙ ╘)⁹ 

₃╟╡ ─ ™ ≢╗⇔ ╛ ─⅔ ╡╩ ⇔╕∆⁹ 

₃ ─ ─ ≢ ╛ ─ ≠ↄ╡⌐≈™≡─ ╩ ⇔╕∆⁹╕√⁸

⅛╡╛∆™ ≠ↄ╡⌐ ╡ ╖╕∆⁹ 

₃ ─ ╩ ∂≡⁸╟ↄ ╪≢ ═╢↓≤╛ ─ ⅝─ ╩ ╡╕∆⁹ 

₃▬ⱬfi♩─ ⌂≥╩ ⇔⁸ⱳ☻♃כ╛ⱤⱠꜟ ⌂≥╩ ⇔⁸ ╩

™╕∆⁹ 

 

ᵒ ☿ꜟⱨ◔▪≢⅝╢ ╩≈↑╢ 

₃ ─ ⌐ ∂≡ ╩ ⇔⁸ ─ ╛ ─ ╩ ╡⁸ ⌂

☿ꜟⱨ◔▪─ ╩ ≢⅝╢╟℮ ⇔╕∆⁹ 

₃ ╩♄ꜝ♄ꜝ ═⇔⌂™↓≤╛╗⇔ ⌐⌂╡⌐ↄ™ ╩ ∆╢ ╩ ⌐≈↑

╢╟℮ ⇔╕∆⁹ 

₃ ╩╟ↄ ╪≢ ═╢↓≤╩ ≠↑⇔╕∆⁹ 

 

ᵓ ─  

₃ ─ ⌐ ∂≡ ╩ ™⁸ ─ ╩ ∆╢⁹╕√⁸

┼─ ╙ ™╕∆⁹ 

₃ ─ ╛ ─ ⌐ ∫√ ◔▪─ ╛ ╩ ≢⅝╢╟℮ ⇔╕∆⁹ 

₃⅛⅛╡≈↑ ╩╙∟⁸ ╩ ℮↓≤≢⁸ ה ⌐≈⌂⅜╢

╟℮ ⇔╕∆⁹ 

 

ᵔ ⱨ♇ ─ ─ ≤ ⌂  

₃ⱨ♇ ─ ⌂ (ⱨ♇ ╛ⱨ♇ ⌂≥)╩ ┘⁸ ⌐ ∂≡

⌐ ≢⅝╢╟℮⌐ ⇔╕∆⁹ 

₃ ה ─☻♃♇ⱨ╛ ─ ⅜ⱨ♇ (ⱨ♇ ╛ⱨ

♇ ⌂≥)┼─ ⅜╙≡╢╟℮ ☻♃♇ⱨ≤ ⇔≡ ─ ╩

≈ↄ╡╕∆⁹ 
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─  

ᵑ ╗⇔ ╛ ╩ ∆╢√╘⌐ ꜞ☼ⱶה ─ ╩ ⌐ ≢⅝╢⁹ 

ᵒ ─ ⅝╩ ≠↑╢⁹ 

ᵓ ⌐ ╩ ↑⁸ ─ ─ ⌐ ∫√☿ꜟⱨ◔▪╩ ⌐≈↑╢⁹ 

ᵔ ╟ↄ ╪≢ ═╢↓≤╩ ∆╢⁹ 

ᵕ ╩ ∆╢⁹ 

 

 

 

 H26  H31  

12 ( )─ ╗⇔

   

( ╟╡)  

1.37  

1 

1.0  

2 

₈ ⅝⇔≡™╢₉  

( ▪fi◔כ♩╟╡)  
59.7 ( )  

46.9 ( )  

70.0 ( )  

60.0 ( )  

12 ( ) ─ ⅜

₈ ₉╕√│₈ ₉≢№╢

─  

( ╟╡)  

30.1 ( )  

 

10  

2 

≢─ⱨ♇ ─  0  
40  

2 

1 H24  

2 H30  

 

 

ₒⱨ♇ ─ ┼─ ₓ 

 

                                         

 

 

 

 

 

 

 

 

 

Ca

(NaF)

(HF)

Ca

(NaF)

(HF)

Ca

(NaF)

(HF)
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№╢

59%

⌂⇔

39%

2%

ה   (18 64 )  

 

 

↓─ │ ≤≤╙⌐╗⇔ ╛ ⅜ ⇔╕∆⅜⁸ ╛ ⌂≥ ╩

╡ ↄ ⅜ ⇔⁸ ╛ ─ ⅜⅔╤∕⅛⌐⌂╢ ≢№╡╕∆⁹  

25 ⅛╠ 30 ⁸40 ⁸50 ⁸60 ⁸70 ╩

⇔╕⇔√⅜⁸ │ 6.09 ≢№╡⁸ ─ ≠ↄ╡⌐⅔™≡╕∞ │

ↄ⌂™ ≢∆⁹ │⁸ ╩ ╘≤∆╢ ≤ ⇔≡™╢≤ ╦╣

≡™╕∆⅜⁸ 138 ─℮∟₈ ─ ⌐ ⇔≡™╢₉ │ 22 ≤ ↄ⁸

≢│⁸71 ─ ⅜₈ ₉≢№╡⁸℮∟ 63 │ ⅜ ⌂

≢⇔√⁹ ╛ ←⅝─ ─√╘⌐⇔≡™╢↓≤⅜№╢ │59 ≢№╡⁸∕─ │⁸

₈1 1 │ ⌐ ↄ₉⁸₈ ─≈↑ ╩ ↄ₉⅜ ↄ⌂∫≡™╕∆⁹ 

   

ₒ ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

25 ╟╡  

 

 

 

  

 

 

 

 

 

 

╛ ←⅝─√╘⌐⇔≡™╢↓≤│№╡╕∆⅛ 

⌂⇔

29%

71%

╒╓

⇔≡™╢

22%

╛╛ ∞⅜⁸

│ ⌐ ╠⌂™

70%

╛

╩ ∂≡™╢

8%

─ ⌐≈™≡⁸

≥─╟℮⌐ ∂≡™╕

∆⅛

26 8 ⌐⅔↑╢▪fi◔כ♩ ╟╡  

 

₈ ₉ 

⌐⌂∫≡╙⇔∫⅛╡ ╪≢ ═

╢√╘⌐│ ≢─ ╙

≤⌂∫≡⅝╕∆⁹↓─ ╩⅝

∫⅛↑≤⇔≡ ╛ ┼─ ╩

╘⁸ ≤☿ꜟⱨ◔▪╩ ≠

↑≡╙╠ⅎ╢╟℮ ⇔≡™╕∆⁹ 
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26 8 ⌐⅔↑╢▪fi◔כ♩ ╟╡  

 

 

ᵑ ╠⅛─ │ ∂⌂⅜╠╙ ⅜ ⇔⌐⌂╡⁸ ⅜ ⇔≡™╢

⅜№╡╕∆⁹ 

ᵒ ─ ⌐╟╢☿ꜟⱨ◔▪╛ ─ ⅜ ≢∆⁹ 

 

╡ ╖ ≤  

ᵑ ╗⇔ ╛ ⌐≈™≡─ ─ ⁹ 

ủ ─ ≠ↄ╡ ⌂≥─ ╩ ⇔⁸ ╩ ™╕∆⁹ 

ủ ≢₈ ≤ ─ ≠ↄ╡₉⌐ ∆╢ ╩ ⇔⁸ ↄ ⇔╕∆⁹ 

ủ ╛ ⅜ ─ ≤⌂╢↓≤╩ ⇔╕∆⁹ 

 

ᵒ ☿ꜟⱨ◔▪ ─  

ủ ─ ≠ↄ╡ ─ ⌂≥╩ ⇔⁸ ─ ⅝ ⁸ ─

⌂≥☿ꜟⱨ◔▪─ ─ ╩ ™╕∆⁹ 

ủ ╛ ↕╣√ ┼⁸ ⌐≡☿ꜟⱨ◔▪─ ─ ╩ ™

╕∆⁹ 

ủ ⅜ ≢⅝╢╟℮⁸ ╛ ─ ╩ ™╕∆⁹ 

 

ᵓ ╗⇔ ╛ ─ ⁸  

ủ ─ ≤ ⌐≈™≡ ⇔≡™⅝╕∆⁹ 

ủ ─ ≤ ╩ ™╕∆⁹ 

44.0%

32.8%

28.7%

21.9%

19.0%

16.0%

15.8%

15.0%

14.7%

4.9%

2.0%

0.1%

0% 10% 20% 30% 40% 50%

( )
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─  

ᵑ ☿ꜟⱨ◔▪ ─ ⅝╛ ─ ⌂ ⁸ ─ ─ ⌂≥ ╩

≠↑╢⁹ 

ᵒ ⌐ ╩ ↑⁸ ╛ ─ ╩ ⇔⁸ ─ ⌐№∫√☿ꜟⱨ

◔▪╩ ⌐≈↑╢⁹ 

ᵓ ╟ↄ ╪≢ ═╢↓≤╩ ∆╢⁹ 

ᵔ ╩ ⅞⁸♃Ᵽ◖╩ ╦⌂™╟℮⌐∆╢⁹ 

 

 

 H26  H31  

 
6.09  

     1 

15  

2 

─  

▪fi◔כ♩╟╡  
21.9  50  

╩ ↑≡™╢ ─  

▪fi◔כ♩╟╡  
15.0  40  

                              

 

 ₒ ─ ₓ 

   

 

 

 

 

 

₡ ₢      ₡ ₢   ₡ ─ ₢ ₡ ─ ₢ ₡ ─ ₢ 

 

ₒ ≤ ─ ₓ          

 

 

 

 

 

 

 

 

 

ₒ♃Ᵽ◖≤ ₓ 

 
  ⱱכⱶⱭכ☺╟╡  

 

1 H25  

2 H30  


