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Determination of Oxygenates, Benzene and Toluene in Gasoline by GC/MS
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2. Zhaotong Products Testing Center , Zhaotong 657000 ,China)

Abstract: A method for the simultaneous quantitative analysis of oxygenates, benzene and
toluene in gasoline was developed by gas chromatography-mass chromatogram (GC/MS).
The GC separation was performed on a quartz capillary(0. 25 pym>0. 25 mm <60 m) column
with Ar at the flow rate of 0. 65 mL * min~'. Selected ion monitoring mode and mass chro-
matogram were used for the quantitative detection of oxygenates, benzene and toluene in
gasoline. An internal standard method was used for the quantification with butanone
(MEK) and ethylene glycol dimetnyl ether(DME) as the double internal standard. For 15
components, the correlation coefficients of the calibration curve are greater than 0. 998 8,

"and the value of recoveries are larger than 90%. Rel-

the detection limits are 2—5 mg « L~
ative standard deviation of retention time is less than 0. 5%. The area relative standard de-
viation is less than 11.05%.
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Table 1 Calibration lines and detection limits of 15 gasoline target components
/ (m/z)/ 4 /
, (mg+ L1 /r? (mge+ L1
(m/z)
1 6.049 31 29/98.86 Y=1.4007X10"°% X—6.680 3X10"° 15~2 500 0.998 8 4
2 6.239 31 29/40.79 Y=2.369 9X10 3X—1.043 3 X10® 15~2 500 0.999 9 4
3 6. 44 45 29/30.05 Y=2.808 3X10 *X—1.2159X10"% 15~2500 0.999 8 4
4 6.653 59 31/52.43 Y=4.858 8X10 3X—3.670 6X10"% 15~2 500 0.999 8 2
5 6.967 31 29/25.14  Y=4.427 0X10 *X—5,901 1X10° 15~2 500 0.999 9 4
6 7.206 73 57/42.51 Y=2.864 4X10 °X—2.2324 X10 % 15~2 500 0.9997 2
7 7.376 43 29/38.08 — - — -
8 7.506 45 43/64.93  Y=3.756 3X10 3X—2,287 4X10 % 15~2 500 0.999 6 4
9 7.689 45 43/99.84 Y=3.5604X10 3X—3.5593 X10 ® 15~2 500 0.999 6 5
10 7.928 74 87/40.37 Y=1.446 2X10 *X—2.187 3X10~% 15~2 500 0.999 7 4
11 8. 008 59 43/59.77  Y=5.464 7X10 3X—5,395 1X10"% 15~2 500 0.9997 3
12 8.177 73 29/42.78 Y=3.528 9X107*X—2,884 5X10°% 15~2 500 0.9997 4
13 8.439 45 60/35. 28 — - - -
14 8.61 78 77/34.73 Y=2.034 2X10 3X—3.049 7 X10~* 15~2 500 0.999 8 3
15 8. 734 73 43/66.47 Y=5.808 9X10 *X—3,056 2X10 % 15~5 000 0.999 5 3
16 9.175 73 92/65.05 Y=5,3385X10"3X—4.281 5X10 % 15~2500 0.9997 2
17 11.433 31 29/98.86  Y=5.061 3X107°X—3.698 4X10"% 15~5 000 0.999 2 4
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Table 2 Precision and recovery(n=10)
R SD/' % / / / /
) /%
RSD/ % (mg+ L1 (mg+ L1 (mg+ L1
0.451 48 38. 81 11.05 44 63 97 90. 6
0.430 898 26.75 10. 1 57 66 111 90. 2
0.211 287 26. 66 7.91 15 66 74 91.6
0.178 716 19.78 5.74 33 69 95 93.5
0.321 197 68. 31 6.88 16 68 77 91.1
0.202 287 23.99 6.76 212 67 262 94
0.171 469 25.23 6. 66 60 73 128 96. 3
0.194 269 17. 88 8. 37 43 60 99 96. 1
0.159 885 26.02 6.76 195 79 253 92.3
0.171 179 27.75 9.37 0 55 51 93.4
0.153 028 20.53 8. 74 27 65 86 93.3
0. 146 945 29.93 10. 25 316 56 337 90. 6
0.283 09 17. 33 5.959 13 134 1790 15 401 103. 2
0.150 113 20.99 7.38 110 58 160 95.5
0.128 491 25.27 5.31 42 615 1783 42 755 96. 3
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Fig.3 The chromatogram of 93% gasoline
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Table 3 Comparison of the results from two testing methods
90 93 97
/ / / / / /
(mg+ kg™ 1) (mg+ kg™ 1) (mg * kg™ (mg* kg™ (mg » kg™ 1) (mg kg™ 1)
1 730 193 1770 0 368 72
2 106 125 102 68 217 50
3 1202 9 2 420 7 2 879 5
4 2 566 35 2 480 38 2 653 4
5 20 17 20 18 35 30
6 2 308 163 3 350 280 3230 172
7 2 030 50 1900 80 1602 9
8 982 22 1 360 45 465 0
9 879 165 790 108 580 370
10 0 0 0 0 18 5
11 25 0 40 39 0 0
12 438 451 280 296 1215 1247
13 5065 4 920 11 580 11 135 610 578
14 165 155 260 270 28 7
15 30 787 25 816 32 907 33 082 1783 1711
3 :

[1] NISHIOKA M,CAMPBELL R M, et al. Isolation
of sulphur heterocycles from petroleum-and coal-
derived materials by ligand exchange charomatog-

, raphy[J]. Fuel,1986,65(2):270-273.
i SH/T 0693—2000 [2] AMIRAV A,FIALKOV A. Improved electron ion-
ization ion source for the detection of supersonic
{ ».SH/T 0663—1998
molecular beams[ J]. Reviem of Scientific Instru-
¢ ).SH/T 0713— ments,2002,83(8) .2 872-876.
2002¢ [3] DURAND J P,BODCHER Y.PETROFF N. Auto-
Y.SH/T 0720—2002( matic gas chromatographic determination of gaso-
) line components. application to octane number de-
termination[ J]. Journal of Chromatography, 1987,
’ ’ 395.:229-240.
2 o [4] ’ ’ ’ .
, [J]. »2005,
. 32(2):20-23.
GB 17930—2006¢ [5] )
».GB 18351—2004( » o (1] ,2008,25
(3):421-424.
[6] , s , -
Lyl

,2008,9:79-81.





