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אאWאאGas Chromatography (GC) 
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 אאאא١٩٥٢אא١٩٥٥
Kאא 

אאאאאאW 
 אאאא– 

Chromatography (G.S.C)      Gas Solid.  
 אא–  

.Gas  Liquid Chromatography (G.L.C) 
אאאאאאא

אאאאאאאK
אאאK

אאא50-350א oCK 
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 J K 
 J אאאK 
 J 1000K 

אאW 
 J אאK  JאאאK  JאאאאK  Jאא

אK 
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 ١KאאאאאK ٢KאאאאK 
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אseptumאאאא
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אאאאאאאF١٩FEאא
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   אF١٩Eאאא 
 אאאא

peak. 
אאאאW 

אאF٢٠EW 
• אאFEcarrier gasK 
• אinjection portK 
• אFpacked columncapillary columnKE 
• DetectorאK 
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אאFאאECarrier GasW 
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 J אאK 
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אאאאאא،אאאאא
אאאאאאאאא

אאאאאK 
אאאאאא
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אSample Injection PortW 
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אאאFEא
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אאאPacked Column Injection 
 א١}٠١٠אאאאא

W 
 אאאאאאא

אKאאאאאא
אאאאFאאEאא

אאא،אאאאK 
אCapillary Column Injection 

 אאאאאא
Kא١–٢E}F٠אא 

 אאsplitאאsplit lessא
אאאאאK 

אאSplit InjectionW 
אF١}٠–٢Eseptumא،א

אאאאאאא
אאאKא

אאאKאא١}٠–١٠٪
אאאאאK 

אThe ColumnW 
 א،אא

WאKאא 
• אאPacked Columns  

אא٣ – ١א٣ – ٢Kא
אאאK 

• אאCapillary Columns 
אאאאאאאאאאא

F٢١KE 
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אF٢١E 
 אאאא0.1-0.615-60K

אאאא0.25-5K 
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 אא–W 
אאאאאW 

 J J J JK 
אאאאאאK 
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 אאאFEאאאF

אE،אאW J
אK 

אFאEאWא
אאאאK 

אאW 
iEאPolar LiquidsW 

אאאאאאא،אF
א60-250oCEFoC200Eאאא

אאאאאאאאא
אK 

iiEאNon-polar LiquidsW 
אאאאFאאoC300٠E
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iiiEאSpecial LiquidsW 
אאאאאאLKא

אאאאאאאאK
אאאאאאאאא

אW 

C C 
Ag 

אאColumn PerformanceW 
 אאאאאאאאFאאEא

אאFאKEאאאאאאא
אאאאאאאאא

אKאאאאאא
אאאאKאאאW 

(iאW 
אאאאאא

אאאFאאKE 
אאאאnumber of 

theoretical plates (n)אאאF٢٢KE 
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2)(16 Rt
wL

n
LH == 

LWאK 
אאאאHאK

אHאא
Deemter EquationVanW 
d f2 ū 

·
k 8 

·+2νDG H = 2λdp +  DL (1+Ќ)2 Π2 ū 
W 

HWאאאK λνWאK 
dpWאK 

ūWאאאאK 
DGWאאאאאאK 
DLWאאאאאאאK 
dfWאאאאאK 
kWאK 
אאאW 

−

− ++= uC
u

BAH 

אAFאאWE 
אאאאאאאאא

אKAאא
אאKאAאאא

אאK 
אBFאאWE 

אאFאאאEאאאאא
אאאאKאאאאאא

אאאאKאאא
אאK 



   
  

 
  

- 17 -  

אCFאאWE 
אאאאאא

אאאאאאאאא
אאKאאאאאא

אאאFאאאEא
،אאאאאאא

KKאHאאuאF٢٣KE 
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u
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אF٢٣EאHאא 
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אאKאאא
UopKuאCאB
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אאKאFאאE
אאKאאRW 
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אאאאF٢٤KE 
t2                                                                                                                            

 t1 
 
 

W2W1 
 

   F٢٤ER 
אR ≥ 1.5  

אF٢٥Eאאi)אאnK(ii)
אאK 
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אאn 
FאE 

 
אא 
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F٢٥Eא 
אאאW 

 אאא א،אאא
אoC50HKאאoC250

אאאאKאא
100 J oC450+Kאאאא
אKאאאFא

אאאEאא
אאFאאאא

אאאאאEאF٢٦KE 
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       אא 
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אאF٢٧EאאאW 
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אoC60W 
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אoC140W 
 

             6            5          4                3   2   1 
 
 
 

אW 
   654321 
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אFאEDetectorW 
 אאאאאא

אאKאאא
אKאאW 

 J אאK 
 J אאאK 
 J אאאאKKKKKK 

אאאאאא
אאאאאאאאאK 
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iEאאאFEKatharometerW 
אW 
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K(R2, R1)KאF٢٨EF٢٩KE 
אא 
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F٢٩E 
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 אאאאאא
אאא،אאאK 

אאאאאK 
אW 

 אאאKאאא
אKאאאאRf1 = Rf2

אאאK 
אxאאאFF1FN2 + xEF2

FN2KERf1 ≠ Rf2∴אאא
אאאK 

אאאאאאאאK 
iiEאFlame Ionisation DetectorW 

אW 
 אאאאאאא

אK 
אW 
אאאא

200אאF٣٠KE 
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       300V  
           
        א 

F٣٠Eא 
אW 

אאN2אאK 
אxאN2אW 

אא(x)HH⇐אHHH
HK 

אאאאאאא
FEאא(x)אאאאF٣١E 

 
N2+x 

 
    N2    N2 

 
   F٣١Eאאא 

אאאW 
 אאאאאK 
 אאאאא

אK 
אW 
 אאאK 
 אאאFאאאאאKE 
 אK 

iiiEאאElectron Capture DetectorW 
אאאאאאאא

Organo halogensK 
אW 
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אβFEאא63Ni3H
אF٣٢KE 

 
 

          
 
 
 
 
 
 
 
 
 
 

  א63אNi3H 
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F٣٢Eאא 

אW 
 אאאאא

אאאאK 
אW 

אאאאאאאW 
 אFEאβאאאW 

N2  + β → N2
+ + e- 

 אאK 
 20-50אFEא

אאFEאאK 
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 FאאEא
אאאאא

 

e- + AB ⇋ AB- 
e- + AB ⇋ A + B- 

 אאא100¸000א(e- )א
אאאאא

F٣٣KE 
 

 
א     א 

 
      א 

F٣٣Eאאאאא 
אאW 

 אאא     
R.TאאF٣٤KEא

אK 
 
 
 
 
 
 

        R.T 
F٣٤Eא 

RTאאאאK 
אאאאא(GC/MS interface)K 
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אאאאאא
אאאK 

אאW 
אאK 

אW   
iEאFאKE 

  
  
  
  

  
F٣٥Eאאא 

אF٣٥E،אאK 
iiEאFאאאE 
אF٣٦KE 

FE 
 

    HW½ 
  

A = W½ * h 
אZאxאא 

 
 
 

  
FE    h 

     
 

       W      
A =1/2 W * h 

אZאxאFאE 
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F٣٦،KEאא 
iiiEאאאאאאW 

 אאאאאFאE∴
אא(i)(ii)K 

אאאאW 
١KאאW 

א5אא
אאF٣٧KE 

 
 
 
 

   א   א 
 

     אא 
F٣٧Eאאא 

٢KאאאInternal addition W 
אאאאאxא

FאאEאyK 
אאאאאאF٣٨E
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       y 
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 אאxאyFAy LAxEאx
אאאF٣٩KE 
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אאW 
 אאאאאאאאאK 
 אאא200 oCאאאאא

אאK 
 אאאK 
אאאאW 
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