GC METHODS FOR QUANTITATIVE DETERMINATION OF BENZENE IN GASOLINE

Instrument: HP 5890 Il GC with Dual FIDs, Split/Splitless Inlet and Purged Packed Inlet

SUMMARY

GC-FID methods using two different capillary columns have been developed for the determination of
benzene in gasoline samples and petroleum fractions. The methods were compared and evaluated. GC—
FID with a PONA column is not appropriate for routine analysis. GC—FID with a TCEP column enables
precise and accurate measurement of the benzene content of gasoline and petroleum fractions and can
be widely used for analysis of petroleum products — there is no limitation of sample composition.
Results obtained from analysis of commercial samples of gasoline and petroleum fractions agree with
those obtained by use of the IR spectroscopy reference method

EXPERIMENTAL

Reagents and Calibration Solutions Benzene, isooctane, and 2-butanone (all 99.5% purity) were obtained
from Fluka. Gasoline samples and petroleum fractions, each with different PONA values were obtained
from Lukoil Neftochim Bourgas JSC. Five calibration solutions of benzene in isooctane, with and without
internal standard, were prepared. The approximate concentrations of benzene were 0.1, 0.5, 1.0, 1.5,
and 2.0% (v/v). 2-Butanone was used as internal standard.

Table I
Test methods for determination of benzene in gasoline
Method | Technique Scope Repeatability Reproducibility
ASTM ﬂ_.]l—s“;{:fl‘h'j for Range
1606 GC-TCD hn.lej.cd motor and 0.1-1.5% |0.03(X)+ 0.01]0.13(X) + 0.05
aviation gasoline (viv)
ASTM 0.1-5%(w/v) for fini- 0.408 = measu
4420 |9 TCD |heq mntur)gaso]inc 0171 x mexsuced valps -red value
ASTM 0.1-5%(wiv) for Range ass s
5580 GC-FID ﬁni5h_cd motor 0.14-1.79% | 0.0265(X™) | 0.1229(X"*)
gasoline (viv)
0. 1-4% (w'v) for
ASTM finished motor gaso- Range i i
“s769 | GC-MS |line; gasoline contai-| 0.09-4.0% 0.046(X""y | 0.221(X™)
ning oxygenated (viv)
blending components
Concentration
0.02 0.002 0.003
0.05 0.04 0.005
0.1 0.06 0.008
IP 425 | GC-FID |0.05-6.0% (viv) 02 0.010 0.013
0.5 0.019 0.025
1.0 0.03 0.04
20 0.04 0.06
5.0 0.08 0.11
Range
0.05-0.15%
ey (viv) 0.005 0.01
l_,EIL_:,? GC-FID g;;ijc?;é:&] 0.15-1.50% 0.03 0.10
- (viv) 0.05 0.25

1.50—6.00%
(viv)



http://www.spectralabsci.com/Products/Default.aspx?productId=51&productTitle=Perkin-Elmer-Autosystem-XL-GC-with-FID

Chromatographic Systems and Conditions

Results were obtained by use of two different gas chromatographs. The first was a Hewlett—Packard
5890 series || model gas chromatograph (GC) equipped with a split/splitless injector, a flame ionization
detector, and a 50 m x 0.2 mm i.d. PONA column coated with crosslinked polydimethylsiloxane gum.
The injector temperature was 200°C and the detector temperature 250°C. The GC oven temperature
was programmed from 35°C at 2° min™ to 200°C which was held for 10 min. Hydrogen was used as the
carrier gas at a flow rate of 1.0 mL min™ ; the split ratio was 1:100.

The second GC system was a Hewlett—Packard model 5890 series || GC with flame ionization detector
and a 50 m x 0.25 mm i.d. column coated with a 0.4 um film of CP-TCEP (Varian). The detector and
injector temperatures were 275 and 250°C, respectively, and the oven temperature was maintained at
50°C for 10 min then programmed 10° min—1 to a final temperature of 115 °C which was held for 10 min.
Hydrogen was used as carrier gas at a flow rate of 1.0 mL min—1, the split ratio was 1:60.
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Fig. 1

Partial chromatogram obtained from a gasoline sample on a PONA column
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