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Fg.1 The adrption iotherm
a. (lirear isotherm) , DOP2 (hexare) :20 % dioctyl phthdate (DOP) (2 mx 3 nmm) ; (column tenrperature) :
70 (vaporizer) :170 (detector) : 150 (flow rate) : 50 mLRin; (sample sze) : 3.1 31.0p ol
b. (convex i sotherm) , Apiezon2 (ronane) :25 % Apiezord. (2 mx 3 mm) ; (oolumn tenperature) :170
(vaporizer) :240 (detector) :190 (flow rate) :59 mLAmin, (sanple sze) :3.33 23.3unol c.
(concave iotherm) , ODPN2C;;  (undecane) @ 20 %P B’ 2oxydipropionitrile (ODPN) (3 m x 3 mm) ; (column tenrperature) :
80 ; (vaporizer) :190 (detector) :140 (flow rate) :60 mLAMin, (sample §ze) : 1.90 23.7Hnol
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( 1b), 182 138; BR'2 ,
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2400 , 5.47 54.6U nol ,
54.6 403U ol , 70 , 80
: « )
1 InK  Inm
Tabe 1 The reation between InK and Inm for symmetricd peak
Cans DS omytar g EESONS opy
¢ mol) (o))
Hexane 1.130 3.430 1.1 Tluere 1.3200 3.34 1.754
Heptane 1.873 5.274 1.174 Butarone 2.362 3.460 2.612
Berzerne 1.500 3.515 0.8403
(rote) (Dop) : (hexare)2  (toluere) ; 2400 (polyethylene gyool2400) (butarone)
2 INK2nm
Table 2 InK2nm rdation for taled peak
2
G fnd e Cwpdcmoy  emt o sme i oo s
Pertane 1.193 3.901 0.9808 0.6444 1.157 - 0.1299 - 0.9%5 -
Hexane -0.2965 1.49% 1.032 0.9008 1.015 - 0.07425 - 0.9% 0.99
Heptane 0.9552 3.663 2.374 1.986 2.526 -0.1438 - 0.997 0.998
Nonane 1.202 3.282 2.578 2.308 2.74 - 0.1330 - 0.992 0.9
Decane 1.363 3.378 1.572 1.386 1.707 - 0.0927 -0.993 0.997
Unndecare 0.6408 3.349 2.013 1.780 2.084 - 0.0853 - 0.990 0.998
Dodecane 0.7830 2.575 3.245 3.062 3.333 - 0.1023 - 0.995 1.00
Tridecane 1.176 3.191 2.717 2.515 2.845 - 0.1027 - 0.991 0.998
Berzene 1.500 4.208 1.281 0.9932 1.475 - 0.1116 - 0.988 0.998
Toluene 1.320 4.028 1.864 1.548 2.043 - 0.1182 - 0.993 0.998
Bhyl benzene 1.134 3.842 2.35%6 2.022 2.525 - 0.1268 - 0.993 0.998
Pentarol 1.255 3.963 1.456 1.214 1.595 - 0.0934 - 0.991 0.998
Butarone 1.667 3.458 3.069 2.766 3.347 - 0.1659 - 0.998 0.998
Butarol 0.7110 3.419 3.060 2.686 3.170 - 0.1350 - 0.990 0.997
Acetic ether 2.318 4.621 2.143 1.684 2.563 - 0.1936 - 0.991 0.986
(rote) : (apiezon) : (pentane) 2 (butarone) ; Porgpakp (butarol) ; (squdare) : (acetic ether)
3 InK2nm
Table 3 InK 2nm reation for skew front peak
@ Regon o sanple Change of Intercept Sope Qorrelation Qorrdation codfficient
nmpounds szelnm cgpacity factor (InA) (1- n) codficient o ar_ee253rrple
@ rmol) (Ink) r G v
COctane 3.382 5.684 2.002 2.302 1.537 0.1300 0.980 0.999
Nonane 1.020 4.016 1.956 2.056 1.915 0.03290 0.979 0.999
Bhyl berzene 2.050 3.149 3.481 3.514 3.419 0.0297 0.992 1.000
Decane 2.684 3.378 1.868 2.049 1.159 0.2640 1.000 -
Undecane 1.334 3.166 2.017 2.408 1.708 0.2134 0.993 -
Dodecane 0.7830 4.472 2.449 3.453 2.179 0.282 0.995 0.998
Butyl aoohol 2.503 4.112 2.932 2.993 2.807 0.0445 0.992 0.992
Toluene 2.824 3.922 2.923 2.959 2.827 0.0331 0.989 0.991
Acstic ether 2.318 6.230 2.378 2.479 2.320 0.0238 0.981 -
(rote) : (Dop) : (octane) 2 (ethyl berzere) ;B B'2 B B’ 2oxydipropioritrile) : (decane) 2
(butyl dcohal) ; 2400  (polyethylene gyool2400) : (toluene) , (acetic ether)
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Relationship between Retention and Sample
Size in Gas Chromatography

Li Rong, Li Jin, Chen Quliang® , Li Huaru, Geng Xindu
( Department d Chemical Enginesring , Institute d Modern Separation Science, Northwest University , Xi' an 710069)

Abgract A new method used to measure the adorption i otherm has been proposed in gas chromatography. It is
based on the condituent concentration of gas phase and dationary phase a the equilibrium can be calculated by
using capacity factor determined under injecting different sanple dze. The adorption iotherms of nZhexane, n2
ronane and n2undecane on dioctyl phthalate(DOP) , Apiezord. andf [’ 2oxydipropionitrile (ODPN) ool umn were
determined usng the egablished method, repectively. The ocorregonding relaion between the chromatographic
peak shgpe and adorption itherm type was d discussed. The irfluence of sanple Sze on the retention was
invedigated in gas chromatography. A mathematica expresson describing the relationship of the retention and
sarple sze was derived from Freundich adsorption istherm equation. The theory and experiment show that the
logarithm of the capacity factor and sanple sze has good linear relation.

Keywords Retention, cgpacity factor , adorption iotherm, sanple dze
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