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Introduction

Although world reserves of conventional hydrocarbon feedstock
are big, they are not inexhaustible and are being rapidly depleted
[1]. is is why technologies for the production of fuels and valuable
chemicals from alternative and renewable sources are under
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e ciency. Nevertheless, good separations are not observed under the
conditions of GC x GC. is e ect can be explained as follows. It is
known that the second column in two-dimensional chromatography
operates at the ow rates strongly exceeding the optimal value. Earlier
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A much better separation for the 2,4Me-phenol/4Me-phenol pair
on IL can be attributed to a higher polarity of phases with IL (last
column in Table 1). Separation for the 4Me-phenol/3Me-phenol pair
is slightly better in the case of ZB-WAX column. is may be related
to a higher e ciency of this column, because its selectivity for polar
compounds was shown to be lower as compared to IL columns [15].

Separation of the toluene extract of bio-oil on 2MPyC,
column inthe rstdimension

Now itis clear that the GC x GC separation of a mixture of aromatic
and phenolic compounds should be performed using a combination
of polar/non-polar columns. Let us consider the separation of bio-oil
products.

Bio-oil is a mixture of liquid products that are produced by
thermolysis of hemicellulose, cellulose and lignin as the components
of biomass. ermal decomposition products of hemicellulose
and cellulose are carbohydrates and carbonyl compounds. Lignin
decomposes mostly into phenolic compounds, particularly guaiacol
and its derivatives [11]. Among various products constituting BO, only
the phenolic compounds can be subjected to GC analysis, because the
other compounds are thermally unstable or non-volatile.

Components of the extract were separated using 2MPyC /HP-5
columns, which showed the best results in separation of coal pyrolysis
products. e resulting separation pattern is displayed on Figure 5.

One can see that separation of bio-oil is more di  cult as compared
to separation of coal pyrolysis products. e reason is that the main
substances in the mixture to be separated have close chemical features.
Nevertheless, a combination of 2MPyC/HP-5 columns makes it
possible to perform a successful separation. It is seen that the group of
phenols is close to the group of guaiacol derivatives. However, phenols
are well separated within their group because the IL phase is highly
selective for phenols.

Conclusion

It was shown that in comprehensive two-dimensional
chromatography the use of columns with pyridinium ILs in the rst

Diaromatics/ | 2,4Me-phenol/ | 4Me-phenol/ | McReynolds
Phenol polarity [15]
4Me-phenol | 3Me-phenol
2MPyC, 6.18 3.80 1.55 92
4AMPy 4.78 3.58 1.58 84
ZB-WAX 3.18 0.33 1.95 51

Table 1: Resolution of pairs of substances in GC x GC separation using the frst
column with IL or ZB-WAX and the second HP-5 column.
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Figure 5: Separation of products of the toluene extract of bio-oil on 2MPyC/ HP-5.

dimension ensures good separations for the analysis of pyrolysis
products of coal and biomass. In the analysis of coal pyrolysis
products, the suggested approach provides a much better resolution
between components in comparison with a less polar rst-dimension
column (ZB-WAX). erewith, group analysis can be performed: the
regions corresponding to phenolic compounds and diaromatics can
be distinguished on a chromatogram. A good selectivity is observed
within the group of phenols. In the analysis of bio-oil sample, the
groups of phenols and guaiacol derivatives are distinguished with good
resolution of substances within each group.
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