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Abstract Nitrogen compounds in gasoline were extracted by liquid-liquid extraction and ana-

lyzed by gas chromatography-surface ionization detector GC-SID . Compared with the chro-
matograms obtained from GC-flame ionization detector FID  GC-thermal ionization detector
NPD and GC-mass spectrometry MS the peaks in the chromatogram obtained by GC-SID
were assigned to the nitrogen compounds in gasoline. Most of these nitrogen compounds could
not be detected by FID or NPD which demonstrated the high selectivity and sensitivity of the
SID. The types of nitrogen compounds in three gasoline samples 90" 93 97" were similar
but their contents varied with different gasoline brands. The extracted nitrogen compounds
were mainly anilines the amounts of which in the three gasoline samples were different. Trace
amounts of several high boiling point nitrogen compounds were successfully detected because
of the high sensitivity of SID. The SID is superior to the commercial NPD in detecting the nitro-
gen compounds in gasoline samples. In view of its high sensitivity and selectivity the SID is a
promising GC detector.
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44.0% * 2 mL 3
13 mL 3 mol/L
7 0.8 ¢g pH 12~14
40%
GC 30% 20%
10% 0.01%
0.01%
NPD ° AED *°% GC-FID
NCcD P
SID "' 20%
1.1 ~650 C/g 50%
10° SID 1.3
1.3.1 GC-SID
GC Perkin Elmer Autosystem XL
PSS
1 SID SID 70 C
'8 2min 20 C/min 105 C
GC-SID 1 C/min 115 C 10 C/min
SID GC 180 C 25 min 320 C
0.1 L
0.7 min
1 0. 8 mL/min
1.1 SID 260 C
PE Autosystem XL / 370 C 120 mL/min
FID + 350V 6.6 GQ 1/
SID Varian CP-3800 / 10
NPD Agilent GC 7890-MS 5975 1.3.2 GC-FID
- / GC 1.3.1
EI Agilent NIST FID 300 C 350
OV-1 mL/min 80 mL/min Range
30 m x0.25 mm x0.3 pm 1 1/16
90" 93" 97" 1.3.3 GC-NPD
GC Varian CP3800
1.2 / NPD 1.3.1
<40% NPD 360 C
NPD 3.35 A 175 mL/min
SID 50 mL/min 4.0 mL/min
" Range 12
90* 93* 97* 1.3.4 GC-MS
50 mL 5 mL 3 GC Agilent 7890A
mol/L / 5975C inert XL EI/CI MSD
50 C 7 min



2 - 143-
20 C/min 105 C 1 C/min
115 C 10 C/min 180 SID
T 30 min 250 C SID NPD
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Fig. 1 Chromatograms of 97" gasoline extracts obtained from GC-FID GC-NPD and GC-SID

For peak identifications see Table 1.
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Table 1 Identification results of the nitrogen compounds in 97* gasoline obtained by GC-MS
}i:a;;]ol' Nitrogen compound Slmll;nty‘ / Pi’;a;;lol. Nitrogen compound Slmllf;:ltyl /

1 triethylamine 90 13 C3-aniline? >80
2 toluene 14 dicyclohexylamine 96
3 aniline 91 15 N N-dimethyl-1-dodecyl amine 90
4 2 4 6-trimethylpyridine 97 16 4-formacyl-2-tert-butyl quinoline 64
5 2-methylaniline & 4-methylaniline ° >90 17 7 8 9 10-tetrahydro-6 5H -phenanthridinone 83
6 3-methyl aniline ° 95 18 N N-dimethyl-1-tetradecyl amine 56
7 4-ethyl-2 6-dimethyl pyridine 83 19 2-methyl-4- 2’ 5’-dimethyl-4'-pyridyl aniline 70
8 C2-aniline? >90 20 1 3 4 10- tetrahydro-2-methyl-9-acridinone 90
9 (2-aniline? >90 21 3-acetyl-2-methyl-6-phenyl-4 1H -pyridone 68
10 C2-aniline? >90 22 5-allyl-6-methyl-2- 4’-pyridyl -pyrimidin-4-ol 74
11 C3-aniline? >80 23 4 4'-methylene bis 2-methyl aniline 70
12 C3-aniline® >80

1

1 Similarity values were obtained by comparisons with the NIST Mass Spectral library. 2 C2-aniline dimethyl aniline or ethyl

aniline. 3 C3-aniline trimethyl aniline or diethyl methyl aniline or propyl aniline.
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