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Determination of Gaseous Characteristic Components in Gasoline Contaminated Soil by Gas Chromatograph
with Headspace Sampler

GAO Wen—qian, LIU Fei, MING Xiao—he, WANG Xi

(Key Laboratory of Water Resources & Environment Engineering in China University of Geosciences, Beijing 100083, China )

Abstract: Soil contamination by gasoline and other petroleum—derived hydrocarbons released from underground storage tanks(USTs )is a se—
rious and widespread environmental problem. Soil vapor Extraction(SVE )is gaining acceptance as a remediation technology for cost effective,
high efficiency and safety. Change of gas phase concentration in SVE process is the base of estimating the tail-time and evaluating the reme—
diation effect. Based on China National Standard Methods and American EPA methods, a new method by GC with a headspace sampler is es—
tablished that can determine the gaseous characteristic components concentration in gasoline contaminated soil. N-alkane (pentane to dode—
cane ), benzene series and 2—methylpentane are chosen as the characteristic components. This method uses a mixture of pure components in
methanol solvent as standard samples and results in an optimal analyses condition. The detection limits for each characteristic component
range from 0.39 pg-L™ to 2.25 pg- L™, the relative standard deviations (RSD%, n=7) and recoveries are in range of 1.10% to 6.64% and
101.3%~109.2% respectively. The analytical period of sample is 30 minutes and the components are separated very well except the coinci—
dence of m—xylene and p—xylene. Measured concentration in this retention time is the concentration sum of two components. The method has
been applied to the analysis of gaseous samples with satisfactory results in gasoline contaminated soil restored by SVE. The characteristic
components detected in gaseous sample are primarily hydrocarbons with fewer carbons and related to their content in gasoline and carbon
number. Compound with more carbons is difficult for volatilization because of higher boiling point. Past research shows alkanes and aromatic
hydrocarbons with 10 to 22 carbons are more easily degraded by microorganism, so the detected components have some relations to biodegra—
dation. The biodegradability is greater, more easily the heavy hydrocarbons decompose.
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Figure 1 Chromatogram of gaseous characteristic components in gasoline
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Tablel Standard solution and series of concentration

e PRI IR Eﬁi@'ﬂi*}i‘?’lﬁﬁimg-ﬁ o
fmg-L" —%% THC =% %

P/ 201.0 7.05 1058 14.11 17.63 3526 0.999 3
1P/ 202.0 7.09 1063 1418 17.72 3544 0.996 6
v 3 202.0 7.09 1063 14.18 17.72 3544 0.9950

B2 2040 7.16 1074 1432 17.89 3579 0.995 8
XZHAEE 206.0 723 10.84 1446 18.07 36.14 0.9958
SR 204.0 7.16 1074 1432 17.89 3579 0.9922
SR WA 204.0 7.16 1074 1432 17.89 3579 0.991 3
TENE 360.3 1264 1896 2528 31.61 6321 0.996 7
2-MIRLkE 4534 1591 23.86 31.82 39.77 79.54 0.999 2
ECk 451.6 1584 23.77 31.69 39.61 79.23 0.999 I
B 4929 173 2594 3459 4324 8647 09995
IEE 5165  18.12 27.18 3624 453 90.61 0.999 6
EThE 539.0 1891 2837 37.83 47.28 94.56 0.996 2
fIRAS S 543.7 19.08 28.62 38.16 47.7 9539 0.996 5
Et—kE 5466 19.18 2877 3936 47.94 9589 0.9923
EHThE 5428 0 19.05 2857 3809 47.61 9523 0.994 5
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Table 2 Precision and veracity of GC method

M55 FRAEHR /g L SYUCIE g L JbRmcR%  AHXRRE S 22 RSD/%
1EkE 25.28 26.08 26.10 25.26 25.51 25.38 25.73 25.59 101.5 1.27
2- TP 31.82 33.03 32.60 31.78 32.29 32.08 32.68 32.35 101.8 1.27
EC b 31.69 33.54 33.36 32.04 32.35 32.52 33.09 32.64 103.5 1.69
P 14.11 16.43 15.96 15.89 14.93 14.07 15.16 15.41 109.2 5.06
TEBEE 34.59 35.72 35.37 34.51 35.02 35.45 35.23 35.02 101.7 1.10
P 14.18 15.99 15.24 14.92 13.92 13.07 14.02 14.40 102.3 6.64
IEELE 36.24 36.98 37.06 35.71 36.37 37.15 37.05 36.74 101.3 1.41
7 14.18 16.78 15.65 15.77 14.42 13.79 15.07 15.48 107.8 6.37
i) o 28.78 33.60 31.33 31.16 29.40 27.12 30.11 30.78 106.0 6.51
AP 14.32 16.70 15.51 15.36 15.03 13.70 14.94 15.11 106.1 5.83
1IETkE 37.83 38.58 38.99 37.63 38.28 39.05 38.42 37.91 101.5 1.36
SR 14.32 16.71 15.38 15.57 14.96 13.92 15.23 1533 106.8 5.39
1E% ¢ 38.16 39.68 39.51 38.10 38.48 39.58 39.16 38.75 102.3 1.56
E+—hE 38.36 39.81 40.18 38.02 38.78 39.80 39.57 37.67 102.0 2.49
E+ Tk 38.09 40.23 41.04 38.80 38.08 40.16 39.79 36.20 102.9 4.18




5527 B4 5 ) AR

A 2121

3 FERHR

Table 3 Detection limit of method

4oy PRl 2 /g L7 Kt B /g - 17!
S 0.17 0.51
2B 0.24 0.72
IEC B 0.13 0.39
FS 0.19 0.57
IEFEE 0.27 0.81
LIFS 0.19 0.57
2L 0.23 0.69
s 0.20 0.60
&) X 0.41 123
A 0.15 0.45
1ETE 0.23 0.69
SR 0.18 0.54
IEZE Lt 0.46 1.38
Et—bE 0.51 1.53
E+ "k 0.75 225

x4 LEREERBINE
Table 4 Measurement of typical samples

FEA I g L (R R )

oy

1# 21 3# 44 5#

N7 12.54 18.56 24.69 53.09 52.08
2-FAL e 15.80 16.80 45.62 59.57 75.29
ki 17.60 27.54 49.57 59.65 70.01
P 8.52 12.37 26.03 29.63 34.74
1E Pk 20.54 39.54 28.38 68.52 84.76
LiES 7.51 10.32 19.07 24.58 32.80
1E2EkE 28.94 38.76 48.66 70.53 90.56
K 7.26 8.46 7.68 6.10 9.41
i) %o — P 4 ND 8.66 7.97 20.08 30.56
A HIZE ND ND ND ND 7.62
ET-hE ND ND ND ND ND
EINTE S ND ND ND ND ND
IEZ$bE ND ND ND ND ND
E—% ND ND ND ND ND
ET ke ND ND ND ND ND
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