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Gas Chromatography:
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1- gas-solid (adsorption) chromatography.
2- gas-liquid (partition) chromatography.
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Schematic diagram of an injector for packed column gas chromatography.

O oﬁw\ﬁbj&ﬂ@dkﬁj@)ﬂ\w&ﬁ@;cUmuéhgzg@d\dhd\eﬁg
Al a5 G g8 (Al s il yay dasy s Gl ye (8 Jlan () Asall Jgad paal Glla 5 gy (il
_M\E;&gm@jw\@ﬂcw\&ﬂ\gsA%

SJ\‘);S\%BM\GJB‘;\j&l\}ﬁd&\)&%&\é)\eiﬂ&%d\m&c u&\ﬁ)&é}ﬂ;ﬁ
Ll Al

; oaall gk

splitless injection s el e casll ]
A 8 0 galad) IS 1A 2 garl) Jaba Balall (e At e | sy et 40385 &
split injection ol caall 2
@AY o2 aadiud o Bl e alddll A ey el (e 6 G (i e 49080 A
CAdal) JS s LS Y g ALY daal) €l Ay el s2ec )



on-column injection bl sl 3
3ganl) 3 Aall (s o A3y Hhall 028 5 Al ses o 3ail liall 45 jlall 028 padi
A Al s () ga5 Lan ¢ 3 saall 3 ) adl A 5330l )y o3 L (i O 5
. "‘ “ e EJ\‘P

Column Configurations Jaadll 3 sac

3 e disaac packed columns sliaa saac] (e 3 e GC PLEURERNOA| saacY) (e Ol 5
saee Y 3ae ) gind Craadfin 5 J V) Hliall Ld sl 3001 el capillary columns
Glb i ¥ Al Clipdail] dariivue Blanall 3aae W) )53 Y (S5 ¢ asall ST ALY 2LG 4y
Al 330 L Asla) e f Adle ddy lla

. Packed columns  slxes2ee Vi -3
5 ¢ bty el facall o liall 3Y gl / zla 3l ol gl 311 (e de gime saae N1 (585 O (S
ISl sl faall a glaall 3V @l (e de giaa () 5S5 8
Ll e sila s S il ) glall Aliay ) 5S3 28 3l A 5 il iy Jadly o e Blaal) 5aec Y1 () 55
3paiall ye Alilu sale (e il hall (& 38 ) (adsorption chromatography) 3l ieY)
il skl 2ale | (partition chromatography) 45 jaill Ll e gila s <13 jaaiall dpdasl) <l
283 Jalal) Jlall (3835 Gans 5 sdiad) a0 ldy o) 088 Jia 6 — 2 (e 2 saladl Jsha il
casandl J sl a1 H3all ae dadd o) 35 slaall 500cY)

BmS O sS5 Aall g anadl 3 S il Ja ma Jalai LgiSl g B () oS5 Blarall Baac ) & Juadl) 3o 1S
%M‘Emy\eﬂ)m



Capillary columns 4=l 2e¥) -b

8aac V) Calaaal A3 a3 Jalaill A s g Qi) 36 LS 3 1750 Ban 3y il Baac Y1 i 3
5Ll

salay z Al (e 40kl Sjo, (fused-silica) Sl jgaice (e de gicae 4y il 320 Y)
G e 48 gaaaae W oda () oS0 5 Al Wbl &l yaeli Alas =3l Polyimide el gall
Gl s el sy e Al any JiLall S ol paall e cabeall eyl ) shall iy il 5 tube
Dkl 38 A s s 510 120 — 100 ) dimy (s (soadd) 2 ganll ) iV Jsha i

. ‘ﬂ‘)ald\ L.,S‘)Ld‘

s e ) DS (80 ganl) gia & siiaall Balall Ciliia

. Agal) G g aa ) 5) il ol qe Jeli Y o -1
A spenll llall 5 ) jall s a5 Y -2
LibasS Alala Bale (585 -3

oo il L I sl Gy 31 el gl abe cilina

Coba e 058 o sy -1
53 e plaaly Jigie 22
.3):\..\53J_‘\MGLM3.ALMZ\..+ALM -3

ghadlakls 4

R,
|

fos]
| -
R, - Ll ) T gll ) 530 o

Polysiloxanes Non polar -1
Intermediate polar -2
Polar -3

Cus Polysiloxanes <ol je cliidie oo Jiladl culdl) ) slall aial d deddioall 3 gall el (g
JJN\JJH‘M‘@):‘*SLPMLAQR dc gana o adiad



Table of lists several commonly used stationary phases

Max. Temp.
Phase Polarity Use ('C)
100% Dimethyl polysiloxane Nonpolar Basic general-purpose phase for 320
C|H3 routine use. Hydrocarbons,
ynuclear aromatics, PCBs.
fo-si— " |
| n
CH;
Diphenyl, dimethyl polysiloxane Low (x = 5%) (eneral-purpose, good 320
Intermediate (x = 35%) high-femperature 300
ol Intermediate {x = 65%) characteristics. Pesticides. 370
]
|
fo-si—7—o-s—
% | 100 - ¥
CH;
4% Cyanopropylphenyl-86% Intermediate Separation of organochlorine 280
dimethylsiloxane pesticides listed in EPA 608 and
CN 8081 methods. Susceptible to
(\/ [|'.H3 damage by moisture and
fo-si——to0-5- e
e L] s
CH;
80% Biscyanopropyl-20% Very polar Fre acids, polysaturated fatty 275

cyanopropylphenyl polysiloxane

acids, alcohols. Avoid polar
solvents such as water and
methanol.




Column Ovens oA
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(b) Effect of temperature on gas chromatograms isothermal. at 145°C;
temperature programming, 2sexdl 3 ) s da 53 (S5 Eua ¢ B ) jall da jadaa 0 o

(c) JSall b uadll iz gy Jacadll ) el pa il ghad (8 ) painn JS0 La) 0l 35
Bl Aa jadae o oo il 6l 2 sl S

(c)
4
] 9
i oy 5 7
. = = Jlse , I '
(0] 10 20 30
Time. min

| | [ [ | |
30° 60° 90° 120° 150° 180°

Temperature, °C

(c) Programmed at 30°C to 180 30°C

:Q}S,-.’M\B)‘);‘QH}S“‘L’;\ u
.BM\ﬁd\yﬂ&GBJ\P:\;JJ -1
 Bainall o) gall dae je )l a A 3 22



Detection Systems calikall
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Thermal conductivity detector (TCD) sl all Jua ol iliss
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Thermal Conductivity detector:
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Flame-ionization detector (FID) ol & ol Calisa
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What Compounds Can Be Determined by GC?

Many, many compounds may be determined by gas chromatography, but there

are limitations. They must be volatile and stable at operational temperatures,
typically from 50 to 300-C. GC is useful for:
@ All gases

@ Most nonionized organic molecules, solid or liquid, containing up to about 25
carbons

@ Many organometallic compounds (volatile derivatives of metal ions may be
prepared) If compounds are not volatile or stable, often they can be
derivatized to make them amenable to analysis by GC. GC cannot be used
for macromolecules or salts, but these can be determined by HPLC and ion
chromatography.
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