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Gasoline is extracted with 10 ml of hexane from 2 1 of potable water. The hexane solution 
is analyzed on an SE30 column with flame ionization detection. Gasoline can bc differenti- 
ated from other petroleum cuts and quantitated to a level of 0.25 d / l  with a relative 
standard deviation of f 10 %. 

INTRO D UCTlO N 

Over the past few years there has been an increasing demand for qualitative 
and quantitative analysis of traces of gasoline in ground water used for 
drinking. Contamination occurs primarily by leakage of underground storage 
tanks, runoff from automobile garage facilities, and railroad tanker spillage. 
Less common, but on a larger scale, is contamination from refineries. Passage 
through ground water over considerable distances has occurred, even to the 
extent of causing vapor accumulation in basements with subsequent explosions. 

Gasoline contamination is noticeable by the characteristic odor, and at 
lower concentrations (of the order of 0.25 mcl/l) it is still detectable by taste.' 
At these levels it can be considered miscible with water, either by true dis- 
solution or by sorption by organic material normally present in the water. 

t Presented at the Symposium on Recent Advances in the Analytical chemistry of 
Pollutants, Halifax, N.S., August 23-25,1972. 
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1 42 R. DJXL’ACQUA AND B. BUSH 

Careful analytical procedures are therefore required for the separation and 
accurate measurement of gasoline in samples of potable water. 

Several approaches to this analysis have been made. Fluorescence, utilizing 
for assay the u.v.-stimulated emission of aromatic constituents,’ and infrared 
analysis3 have been proposed. Neither method is completely satisfactory- 
the former because of variation in response according to the aromatic content, 
which may not be known to the analyst; the latter because of the inherently 
low extinction coefficients of infrared absorptions, a problem which can be 
overcome only by using the expensive Fourier Transform techniques. 

Gas chromatography, on the other hand, allows the mixture of hydro- 
carbons to be separated roughly into carbon-number groups and isomers, 
and the response of the flame ionization (FQ detector is relatively high 
(IW’Og). Identification of hydrocarbon spills has been carried out by using 
both capillary columns2 and support-coated open tube (SCOn co l~mns ,~  
as well as by metal analysis. *6 

In potable water analysis, several liters of water must be extracted with 
hexane to obtain a signal from the FI detector. The hexane cannot, of course, 
be evaporated, so a large volume of hexane extract must be injected on to the 
column, This precludes the use not only of capillary and SCOT columns 
but also of some designs of FI detector and chromatograph. 

The present method has been developed to give highly sensitive quanti- 
fication of gasoline after extraction from a 2-1 sample of potable water and, 
in the same process, to give rapid identification of other petroleum cuts. 

METHOD 

Reagents 

Vexane used was “Nanograde”; sodium sulfate was analytical-reagent 
grade, anhydrous, granular. 

Gas chromatographic equipment and conditions 

Type: Model MT220, manufactured by Tracor, Inc., Austin, Texas. 
CoIumn: Glass, U shape, 6 feet long, 1/4 in. o.d., filled with Gas Chrom Q, 
80-100 mesh, coated with 4 % silicone SE30. 
Cam-: Nitrogen (High Purity) at 40’lb pressure; 110 ml/min. 
Air: (High Purity) at 40 Ib pressure; 285 ml/min. 
H,: (High Purity) at 40 lb pressure; 37 ml/min. 

Operating temperatures: Column, programmed from 35” to 175°C at a 
rate of increase of 7.5”C/min. Injection port, 200°C. Transfer, 200°C. 
Detector, 275°C. 
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MICRODEIERMINATION OF GASOLINE 143 

Recorder: Operating at 1 mV, full scale, with a chart speed of 30 in./hr. 
Electrometer sensitivity equal to a background current of 5 x lo-' amps. 

Extraction 

As close as possible to the time of analysis (certainly within the preceding 
24 hr), 2 1 of sample at room temperature are collected in a tightly closed, all- 
glass container and poured into a 3-1 separatory funnel with a Teflon stop 
cock. Four ml of 50% H2S04 are added, and the contents are mixed. The 
sample is then extracted with hexane (10 ml) by shaking for 5 min, during 
which the pressure is released two or three times. After resting for 5 min, the 
aqueous phase is discharged, and the solvent is collected in a 50-ml beaker. 
Approximately 0.5 g of anhydrous granular sodium sulfate, wetted with 
hexane, is added to the beaker and swirled to ensure complete drying, after 
which the extract is poured into a graduated centrifuge tube. The solvent is 
brought to volume by adding portions of h e m e  passed through the tip of 
the separatory funnel and the beaker. 

Gas chromatography 

With the oven temperature at 35"C, a portion of the extract is injected on to 
the column. (To obtain results from a sample with a low contamination, 
up to 30mcl may be injected.) When the hexane solvent has practically 
ceased to be eluted and the pen has reached approx. 75% of full-scale de- 
flection, temperature programming is started. 

RESULTS AND DISCUSSION 

ldentif ication 

Gasoline is eluted within the first 6 to 8 min after the start of the programmed 
temperature cycle (Figure 1). Kerosine is eluted between 4 and 16 min after 
the start of the cycle. Lubricating oils are eluted from 10-15min up to 
2 W m i n .  (Gas chromatographic analysis of the heavier petroleum cuts 
will be the subject of a separate paper.) 

Quantification 

The peak marked with an asterisk in Figure 1 (6.0 1 x IO-' gasoline, 30- 
mcl injection) is used as a reference. It belongs to the nonane group and is 
characteristic of all gasolines, being present in the proportion shown, to a 
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FIGURE 1 Chromatograms from samples of n-paraffins, gasoline and kerosine. 

~t approximation, irrespective of octane rating and source of the product. 
It is also conveniently at the center of the range of volatility of the cut, so 
that differential loss of volatiles and consequent changes in proportion of the 
components will affect quantitation minimally. Observation of the chromato- 
grams of several hundred samples of gasoline extracted from water over 'the 
past three years has, however, shown that the general composition of the 
gasoline does not vary widely from sample to sample, so the m o r  intro- 
duced by the differences in volatility of the components is small. 
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MICRODETERMINATION OF GASOLINE 143 

Recorder: Operating at 1 mV, full scale, with a chart speed of 30in./hr. 
Electrometer sensitivity equal to a background current of 5 x lo-’ amps. 

Extraction 
As close as possible to the time of analysis (certainly within the preceding 
24 hr), 2 1 of sample at room temperature are collected in a tightly closed, all- 
glass container and poured into a 3-1 separatory funnel with a Teflon stop 
cock. Four ml of 50% H2S04 are added, and the contents are mixed. The 
sample is then extracted with h e m e  (1Oml) by shaking for 5min, during 
which the pressure is released two or three times. After resting for 5 min, the 
aqueous phase is discharged, and the solvent is collected in a 50-ml beaker. 
Approximately 0.5g of anhydrous granular sodium sulfate, wetted with 
hexane, is added to the beaker and swirled to ensure complete drying, after 
which the extract is poured into a graduated centrifuge tube. The solvent is 
brought to volume by adding portions of h e m e  passed through the tip of 
the separatory funnel and the beaker. 

Gas chromatography 
With the oven temperature at 35”C, a portion of the extract is injected on to 
the column. (To obtain results from a sample with a low contamination, ..- +- nn --., lu. ;..+A ,-I 1 When 
effect could not be exploited kcause a so%nk@R% ff&f&b@ n-3~ 
was required to scavenge the gasoline from the water; pentane is too volatile 
for precise handling in the laboratory. The combination of injector tempera- 
ture, temperature program, detector, and column design described above was 
the only successful combination of many tried. Resort to a “heart cutting” 
technique’ might make a different method feasible, but the present method 
does not require such elaboration. 

CONCLUSION 

Gasoline can be differentiated from other petroleum cuts by gas chroma- 
tography and quantitated at a level of 0.25 mcl/l with a rel. S.D. of +_ 10 %. 
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