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Table 1 Adsorption parameters of some organic compounds on GDX-301"

(Name) a b Ry ai b R, Viags Vi,
(Methanol) - 3.413 1705.14 0.994 - 3.411 1669.50 0. 986 0.1 0.07
(Ethanol) - 3.765 2000. 03 0.993 - 3.639 1915.30 0.977 0.4 0.3
(2-Propanol) - 3.935 2164. 42 0.993 - 3.751 2053.39 0. 991 0.9 0.8
(1-Propanol) - 4.132 2314.43 0.993 - 4.021 2236.81 0. 986 2.0 2.1
( n-Butanol) - 4.767 2745. 86 0.998 - 4.692 2681.20 0.997 11.5 18.6
(Isopentanol) - 4.983 2954.59 0.996 - 4.997 2931.68 0. 995 37.1 75.2
(Dichlorom ethane) - 3.580 2009.92 0.998 - 3.450 1930. 49 0.997 0.7 0.6
(T richlorom ethane) - 3.961 2309.25 1.000 - 3.907 2261.11 0. 998 3.0 3.3
(Tetrachlorom ethane) - 4.156 2450. 32 0.997 - 4.227 2456. 88 0.994 6.3 8.2
1, 2- (1, 2-Dichloroethane) - 4.053 2403.79 0.996 - 4.054 2382.65 0. 991 5.4 6.5
(Chlorobenzene) - 4.555 2857.52 0.995 - 4.539 2818. 49 0.992 45.17 84.3
(Acetone) - 4.310 2335.94 0.994 - 4.399 2351.44 0. 991 1.9 2.3
( n-Pentane) - 4.238 2296. 87 1.000 - 4.310 2302. 80 0.999 1.6 1.9
( n-Hexane) - 4.415 2502. 39 0.999 - 4.396 2466. 71 0.999 4.6 6.0
( n-Heptane) - 4.884 2845.18 0.999 - 4.837 2796. 36 0.999 19.5 35.2
(Benzene) - 3.981 2386.12 0.995 - 3.954 2348. 45 0. 991 5.2 5.2
(Toluene) - 4.715 2848. 42 0.999 - 4.708 2814. 38 0.999 30.0 55.1
(Xylene) - 4.979 3095. 39 0.994 - 4.872 3013. 26 0.992 91.1 202.3
(E thyl acetate) - 4.504 2558. 46 0.995 - 4.514 2538.26 0.990 6.0 8.4
(Butyl acetate) - 5.035 3043.70 0.998 - 4.928 2959.60 0.997 53.6 113.1

* R R () (6) Vasg, Vi, 3SC(W = 1g 0C (W= 0.14g)

(L).
* Roand Ry are correlation coefficients for Equation (5) and (6), me35 and V“‘“o are maximum sample volumes(L) at

35C (W = 1g) and 0C (W = 0.14g) respectively.
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Vo . (7 (250C ).
. 2 Tam
2 GDX-301 (C) (mL)*

Table 2 The lowest desorption temperature ('C ) and mimimum flashing

volume (mL) of some organic compounds on GDX-301

(Name) as b, R, Vi, Viing,,  Tminy  Tning

(Methanol) - 3.405 1730.76 0.9953 5.6 0.4 51.6 30.2
(E thanol) - 3.852 2063.57 0.9972 10. 8 0.8 84.1 62.2
(2-Propanol) - 4.024 2229.63 0.9901 16.9 1.2 101.7 79.3
(1-Propanol) - 4.187 2362.92 0.9962 22.9 1.6 113.5 91.1

( n-Butanol) - 4.816 2794.12 0.9980 48.1 3.4 141. 4 119.5
(Isopentanol) - 4.965 2972.11 0.9968 84.3 5.9 158.3 135.9
(Dichlorom ethane) - 3.634 2053.09 0.9967 16.9 1.2 96. 2 72. 8
(Trichlorom ethane) - 3.984 2340.23 0.9998 32.5 2.3 123.0 99.2
(Tetrachlorom ethane) - 4.094 2445.02 0.9985 43.0 3.0 133.1 109.2

1, 2- (1, 2-Dichloroethane) - 4.050 2420.81 0.9983 42.3 3.0 132.2 108. 2
(Chlorobenzene) - 4.560 2886.98 0.9963 138.8 9.7 172.1 147.6
(Acetone) - 4.186 2302.18 0.9954 16.8 1.2 103.6 81.7

( n-Pentane) - 4.135 2273.58 0.9996 16. 4 1.2 102.1 80. 1

( n-Hexane) - 4.423 2529.90 0.9993 31.0 2.2 125. 4 103.1

( n-Heptane) - 4.772 2821.17 0.9974 61.2 4.3 148.2 125.8
(Benzene) - 3.995 2415.23 0.9973 46. 4 3.3 134.9 110.5
(Toluene) - 4.713 2874.41 0.9993 91.6 6.4 159.9 136. 6
(Xylene) - 5.053 3157.72 0.9956 176.7 12.4 179. 4 156.2
(Ethyl acetate) - 4.348 2513.33 0.9878 33.9 2.4 127.6 104. 8
(Butyl acetate) - 5.107 3106.25 0.9985 120.1 8.4 168. 6 146.1

* R, (7 Vo, Vg |, 2¢  0.14g GDX-301  180C (

20C )eTmin,  Tming

* R, is correlation coefficient for log(BTVy) = as + by/Te. Vin, and Vi are the minimum flashing volume

2 0.14

respectively when 2 and 0. 14g GDX-301 were desorbed at 180C . Ty, and T are the corresponding lowest

ming 14

desorption tem perature.
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A Gas Chromatographic Study on the Characters of Adsorbents
in the Enrichm ent of Organic Compounds from Air Samples

He Dasen, Zhao Leihong, Xu Feng, LiSijiao" and Shen Zhenlu
(Department of Chemistry, Zhejiang N ormal University, |inhua, 321004)

Abstract A gas chromatographic method for the measurement of enriching characters of adsorbents used in
preconcentration of organic com pounds from air sam ples was studied. The character parameters suggested in
this study include adsorption parameters (break through volume or maximum sample volume) and desorption
ones (m inimum flashing volum e and the lowest desorption tem perature). The parameters of some low-m olec-
ularmass com pounds such as alcohols, saturated hydrocarbons, aromatics, esters and halohydrocarbons on
GDX-301 were measured by using elution GC method. The maximum sample volumes of all the 20 com-
pounds (w ith exception of methanol) got from these experiments are not less than 0. 8 L at 35°C for sam pling
tube (filled with 2g GDX-301) and 0.3 L at 0C for focus tube (with 0. 14g GDX-301). The corresponding
m inimum flashing volumes of less than 177mL and 13mL respectively are needed to com plete desorption at
180T, and the lowest desorption tem peratures of not over 180C and 157C at flashing volume of 180m L and
30mL are lower than the maximum allowable operating temperature (250C ) of GDX-301. The results
showed that GDX-301 is a good adsorbent for enrichment of the organic com pounds mentioned above. The
follow ing operating conditions are recommended: using the above sam pling tube and focus tube, actual sam-
ple volume < 0.8L, adsorption temperature < 35C and focus temperature 0C, desorption for 6m in from
sampling tube and Im in from focus tube at 180C with flashing rate 30mL/m in. Good correlations between
the parameters and boiling point of the investigated com pounds were found. It can be used to estim ate the pa-
rameters of other organic com pounds not measured in this study.

Key words gas chromatography, adsorption enrichment, breakthrough volume, air analysis






