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ABSTRACT

An cffective analytical procedure for the selective separation and
identification of olefins in petrolcum and synthetic fuel naphtha is described,
The method is bascd on the specific and quantitative conversion of olefins
to alcohols by the hydroboration-oxidation reaction. The latter selectively
converts olefins to alcohols which are subsequently separated from the
hydrocarbon mixture by chromatography on alumina. Conversion of the olefing

te alecohols was monitored by proton magnetie resonance (PMR) .,

A gas chromatograph interfaced with a quadrupole mass spectrometer
(GC-MS) was used to identify the individual aleohols, using retention indices
of purce compounds as well as library search data. Structural assignment to
the parent olefins is based on the stereochemistry of the hydroboration

reaction.

The procedure was applied to two synthetic fuel naphthas produced
by thermal and catalytic processing of the Lloydminster heavy oil. Results
indicate that the olefins are produced during processing. The olefins of the
catalytic naphtha are of predominantly higher average molecular weight
(C7~Clo) than the thermal naphtha (CS—CS). Chemical configurations have becn

assigned for twenty-four different olefins in both products.
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Table 1 - Retention index (R.I.) and boiling

point of reference alcohols

Alcohols B.P. (°C) R.T.
3-pentanol 117 806
2-pentanol 118 826
3, 3-dimethyl-2-butanol 120 832
2-methyl-1-butanol 130 836
3-methyl-1-butanol 130 836
4-methyl-2-pentanol 132 862
2-methyl-3-pentanol 128 866
3-hexanol 135 902
2,4-dimethyl-3-pentanol 140 906
l-pentanol 137 909
2-hexanol 136 910
2-ethyl-1-butanol 146 948
2-methyl-l-pentanol 148 948
1-hexanol 157 1005
2-heptanol 161 1008
cyclohexanol 160 1045
l-heptanol 176 1104
2-octanol 175 1107
l-octanol 196 1218
l-nonanol 215 1308
1l-decanol 231 1408
1-undecanol 255 1508







Table 3 - Olefinic content of Lloydminster naphthas
(determined by hydroboration-oxidation
procedure)

Naphtha wt % Olefins
Naphtha from distillation of virgin oil 0.5
Naphtha from thermally processed oil 26.8

Naphtha from catalytically processed oil 19.5
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CAPTIONS

Separation and Identification scheme

Retention data of the n—-alcohols on a 0V-25 column

Chromatogram of alcohols separated from the thermal

naphtha
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