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Table 1 Comparison of retention time between two heating ways (m in)

Com ponent

5P 6N 6P N 7P 8N 8p 6A 9N 9P TA 10N 10P

11.3 16.4 18.0 22.3 23.5 27.6 28.4 29.9 32.5 34.7 41.7 52.7 87.6
Oven heated

. 4.9 7.4 8.4 12.0 13.1 17.1 18.9 19.2 21.4 22.7 26.0 29.2 35.7
Directly heated
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Fig. 1(L) Chromatogram of paraffins and naphthenes analyzed by oven heating
2( )
Fig 2(R) Chromatogram of paraffins and naphthenes analyzed by direct-heating
1. , 2. . 3. . 4. , 5. . 6. , 7. , 8., 0.
, 10. 11, , 12 , 13,

Peak: 1. n-pentane, 2. methylcyclopentane, 3. n-hexane, 4. methylcyclohexane, 5. n-heptane, 6. dimethylcy-

clohexane, 7. n-octane, 8. benzene, 9. iso -butylcyclopentane, 10. n -nonane, 11. toluene, 12. n -decane, 13. undecane.
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Table 2 Comparison of analytical results of straight run gasoline with different columns
Oven heating Direct-heating PLOT
(n=4) (n=4)
No Com ponent content relative content relative content
(W %) deviation( % ) (W %) deviation( % ) (W %)
1 4P 0. 05 6 0. 06 0 0.03
2 5N 0. 20 6.5 0.20 3 0.19
3 5P 2.35 5.9 2. 46 1.8 2.22
4 6N 4.11 2.3 4. 06 1.9 3.98
5 6P 9.90 1.5 9. 68 2.1 9.69
6 TN 11.15 0.85 10. 62 1.3 10. 48
7 7P 13.71 0. 80 13. 41 1.3 13. 47
8 8N 12.73 0. 49 12. 66 0.85 12. 65
9 8P 13.05 0. 44 13.20 0.73 13.17
10 6A 0.21 3.8 0.16 0 0.19
11 IN 7.87 2.0 7.55 1.7 7.69
12 opP 11.25 0.93 11.26 1.4 10. 65
13 TA 2.10 1.0 1.96 3.3 1.08
14 10N 3.65 3.7 2.26 1.4 3.62
15 10pP 5.08 6.2 6. 04 2.1 5.71
16 8A 1.82 2.0 2. 42 3.4 1.47
17 1IN 0.75
18 11P 1.65 13 1.17 3.3 1.63
19 12* 0.19 3.3 0.32
20 9A 0.63 9 0. 88
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Fig. 3 Chromatogram of straight run ’
. . . 7-3, Z-4, Z-5 6201
gasoline by direct-heating
1.4P; 2.5N; 3.5P; 4.6N; 5.6P; 6,7.7N; 8.7P; 9, w-l, w-2 102 .
10. 8N; 11.8P; 12. 6A; 13,14.9N; 15,16.9P; 17. 7A; 3.
18.10N; 19.10P; 20.8A; 21.11P; 22.9A; 23.12%. 4 H-u
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Fig. 4 Plots of HETP against u for columns Z-3, Z-4, Z-5(a) and columns W-1, W-2(b)
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Table 3 The influence of amount coated of 13X molecular sieve on column efficiency
Col Coating Column  Apparent Input Optimum Column tRoN
(T)\Iumn Surport am ount length temperature pressure velocity  efficiency /m in R k
o (W %) (m) (C) p/MPa u/em* s ' (m Y
Z-3 6201 4 8 210 0.14 9.52 195 2.45 2.2 1.75
7-4 6201 8 8 210 0.28 15.33 382 3.5 5.1 4.0
Z-5 6201 16 6.4 210 0.26 16.16 560 5.19 6.2 7.86
Ww-1 102 30 4 235 0.42 11.30 484 3.59 1.6 6.08
Ww-2 102 60 4 255 0. 42 12.82 535 3.96 1.5 6.38
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Analysis of Hydrocarbon Composition in Gasoline with
Direct-Heating Packed Capillary Column

Liu Xiaowei, Yang Haiying and Lu W anzhen
(Research Institute of Petroleum P rocessing, SIN OPEC, Beijing, 100083)

Abstract A packed glass capillary column w ith an electric resistance w ire inside is a new type of column. It
can be directly used for tem perature programm ing w ithout GC oven. Satisfactory results have been obtained
w ith this new column type for gas analysis. In this paper, straight run gasoline is analyzed by using this col-
umn type. Stationary phase is made by coating 13X molecular sieve on 102 Packing. Put the stationary phase
into a glass tubing w ith an electric resistance w ire inside and draw them into packed capillary column with a
metal core. Two metal unions are specially designed on each end of the column. The union links up the glass
capillary column and a quartz capillary. Electric power is applied through outside of the metal union which is
in close contact w ith the inside heating w ire. Graphite ferrules are used for their endurance of high tem pera-
ture. The tem perature of the column is programmed by gradual increase of electric voltage applied. Baseline
com pensation is used in analyzing straight run gasoline by the direct-heating column. The apparent tem pera-
ture can be observed through the therm ocouple bound to the column. The apparent and actual tem perature
can be correlated by the retention time of com ponents. The actual tem perature of direct-heating column is
usually above the apparent value. The repeatability of retention time for m ost com ponent of six runs is less
than 3% . The relative deviation of quantitative results for each com ponent in straight run gasoline is less
than 5% . The analysis time is shorter by direct-heating m ode than that by oven heating. Increasing the coat
thickness of 13X molecular sieve w ill increase the column efficiency, but the elution tem perature is increased
when the thickness of molecular sieve coat increased. Thirty percent 13X molecular sieve loaded on 102 is
used for the above analysis.

Key words capillary gas chromatography, gas chromatographic column, hydrocarbon analysis
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