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Fig 2 (a) Overlgped gas chramatogram of paraffin-olefin fraction and oxygenates fraction; (b) gaschro-
matogram of cold trgp oils
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Fig 3 Gas chramatogran of paraffins iolated (a) , olefins islated (b) and bramide olefins fractions (c)
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Table 1 Analytical results of n-paraffins
Percent content (wt, %)
Peak Na Campound name R of sample (min) R, of standard 1 2 Average
1 n-Pentane 7. 186 7. 187 Q 4579 Q0 4530 Q 4555
2 n-Hexane 7. 968 7. 968 1 5824 1 5906 1 5865
3 n-Heptane 9 732 9 732 2 3353 2 3478 2 3416
4 n-Octane 13 687 13 687 2 5766 2 5930 2 5848
5 nNonane 21 555 21 555 2 4822 2 4983 2 4903
6 n-Decane 31 359 31 359 2 2486 2 2624 2 2555
7 n-Undecane 40 921 1 9108 1 9548 1 9328
8 n-Dodecane 49, 644 49, 647 1 6147 1 6327 1 6237
9 n-Tridecane 57. 567 1 4307 1 4137 1 4222
10 n-Tetradecane 64 856 64. 858 1 1452 1 1561 1 1506
11 n-Pentadecane 71 638 Q0 9187 Q 9364 0 9276
12 n-Hexadecane 78 003 Q 7442 Q0 7258 Q 7350
13 n-Heptadecane 84 012 Q 5425 Q 5504 0 5464
14 n-Octadecane 89 709 89 710 Q0 4100 Q 4076 0 4088
15 n-Nonadecane 95 124 Q0 2994 Q 2989 0 2991
16 n-Eicosane 100. 289 Q 2242 Q 2177 0 2209
17 n-Uneicosane 105 219 Q 1622 Q0 1617 0 1619
18 n-Docosane 109 935 109 934 0 1190 Q 1234 0 1212
19 n-Tricosane 114, 457 Q 0922 Q0 0955 0 0939
20 n-Tetracosane 118 794 Q0 0653 0 0728 0 0690
21 n-Pentacosane 122 958 Q0 0530 Q 0551 0 0540
22 n-Hexacosane 126 969 0 0461 Q 0401 0 0431
23 n-Heptacosane 130. 825 00265 00281 0 0273

3a(peak Na see Fig 3a)
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Table 2 Analytical reaultsof 1-olefins

Percent content (wt, %)

Peak Na Caompound nane R of smple (min) R; of standard 1 2 Average
1 1Butylene 6 826 6. 825 Q0 0392 Q 0335 0 0364
2 1-Pentene 7. 132 7. 132 0 8443 Q 8409 0 8426
3 1-Hexene 7. 847 7. 847 3 7573 3 7761 3 7667
4 1-Heptene 9 456 9 456 6 1340 6 1585 6 1462
5 1-Octene 13 070 13 070 6 7316 6 8062 6 7689
6 1-Nonene 20 528 20. 529 6 4649 6 4466 6 4558
7 1Decene 30 246 30 250 5 5911 5 5896 5 5904
8 1-Undecene 39 901 4 5697 4 5932 4 5815
9 1-Dodecene 48 727 48 730 3 5443 3 5498 3 5471

10 1-Tridecene 56. 743 2 7101 2 7136 2 7119
11 1-Tetradecene 64. 106 64. 106 2 0113 2 0068 2 0091
12 1-Pentadecene 70, 950 1 4311 1 4402 1 4356
13 1-Hexadecene 77. 370 1 0098 1 0027 1 0062
14 1-Heptadecene 83 427 0 6811 Q 6870 0 6840
15 1-Octadecene 89 166 Q 4372 0 4389 0 4381
16 1-Nonadecene 94, 622 Q 2870 Q0 2768 0 2819
17 1--Eicosene 99 823 Q 1724 Q0 1700 0 1712
18 1-Uneicosene 104. 790 Q0 1034 0 1054 0 1044
19 1-Docosene 109, 538 Q 0704 0 0742 0 0723
20 1-Tricosene 114. 085 Q0 0461 0 0471 0 0466
21 1-Tetracosene 118 448 Q0 0312 Q 0315 0 0313
22 1-Pentacosene 122 641 Q0 0210 Q0 0191 0 0201
23 1-Hexacosene 126. 671 Q0 0123 0 0113 0 0118
3b(pesk Na e Fig 3b)
3 n-
Table 3 Analytical results of n-alcohol
Percent content(wt, %)

Peak Na Compound nane Correction facor Tt c();sii?ple R, of standard 1 2 Average
1 1-Ethanol 2 18 6 929 6. 929 0 2452 0 2492 Q 2472
2 1-Propanol 167 7. 435 7. 435 0 5708 0 5880 Q0 5794
3 1-Butanol 1 52 8 623 8 623 1 3204 1 3530 1 3367
4 1-Pentanol 139 11 357 11 358 1 9947 2 0121 2 0034
5 1-Hexanol 135 17. 472 17. 473 2 4703 2 5251 2 4977
6 1-Heptanol 135 26 869 26. 870 1 6679 1 6466 1 6573
7 1-Octanol 117 36 737 36. 735 1 1301 1 1237 1 1269
8 1-Nonanol 118 45 876 1 0220 1 0588 1 0404
9 1-Decanol 119 54 181 54,179 0 6732 0 6893 Q0 6812

10 1-Undecanol 119 61 788 0 4806 Q0 4954 Q 4880
11 1-Dodecanol 119 68 855 68 857 0 4206 0 4191 Q 4198
12 1-Tridecanol 119 75 466 0 2884 0 2964 Q0 2924
13 1-Tetradecanol 119 81 709 81 706 0 1969 0 1863 Q0 1916
14 1-Pentadecanol 119 87. 614 Q 1477 Q0 1478 Q 1477
15 1-Hexadecanol 119 93 224 93 222 Q0 0877 0 0856 Q0 0866
16 1-Heptadecanol 119 98 572 0 0527 Q0 0508 Q0 0517
17 1-Octadecanol 119 103 676 0 0294 Q0 0290 Q0 0292
1b(peak Na <see Fig 1b)
63 , 23 23 , 17
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Analysis of L iquefaction Product O ilsfram Fischer-Tropsch Synthesis by
Usng Column L iquid Chranatography/Gas Chramatography

Fan Gai-Xian"?, Li Ying", YangJi1i, LiYing', Xu Yuan-Yuan'*, XiangHongWei", Li YongW ang
! (State Key Laboratory of Coal Conversion, Institute of Coal Chemistry, Chinese Academy of Sciences Taiyuan 030001)
? (Graduate U niversity of Chinese Acadeny of Sciences B eijing 100039)

Abstract A wo-step pretreament method for the analysisof Fischer-Tropsch cold trap oils by column liquid
chromatography was developed First step was the sparation of Fischer-Tropsch cold trap oils into paraffin-ole-
fin fraction and oxygenates fraction by means of colunn liquid chramatogrgohy with silica gel of pore size of
0.15 0.18 mm as stationary phase and dimethylsulfoxide(DM S0) as eluent Second step was similar o the
first one except that the pore dianeter of silica gel was snaller pore size of O 064 - O 154 mm, and the paraf-
fin-olefin fraction was further sparated into paraffins and olefins Through thispretreament, the cold trap oils
were sparated ino three different groups, namely, paraffins, olefinsand oxygenates A Il preparation fractions
were relved in the high relution cgpillary column gas chramatography, regectively. U sing pure reagents as
standards, components of three sparated groupswere identified by camparing gas chranatography retention
time and carbon number rule of sampleswith corresponding pure reagents Then componentswere quantified
by correction factor nomalization method On the basis of the above research, the reaults of 63 components
were given, which were above 80% of total The resultswill benefit o Fisher-Tropsch synthesis process
development

Keywords Column chromatogrgphy sgparation, Fischer-Tropsch gynthesis, gas chramatogrgphy
(Received 26 October 2006; accepted 20 M arch 2007)
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