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[ Abstract] Fugitive emissions of benzene series compounds and total hydrocarbons pose irreversible harm to the

ecological environment and human health. The rapid and accurate analysis of these compounds has long been a research

focus in ambient air monitoring. A quick method for the analysis of total hydrocarbons, methane, benzene, toluene,

ethylbenzene, p-xylene, m-xylene, o-xylene, and styrene was developed using a multi-dimensional gas chromatograph with

dual FID detectors. The results show that the target components can be accurately analyzed within 12 minutes with a single

injection, and the components exhibit good linearity and repeatability across the measurement range. This method

demonstrates excellent detection limits, with accuracy ranging from —7.7% to 0.2%. The method can be applied for on-line

calibration of analytical instruments in various spatiotemporal scenarios, showing potential application value in field mobile

monitoring of ambient air.
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Tab.1 Concentration values of each component in the gas reference material
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Fig.1 Flow chart of Nexgen GC CAGC-100 gas chromatograph
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Fig.4 Chromatograms corresponding to different
concentrations of benzene series compounds
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Tab.3 Measurement range and linear equations for each target component

Har e Rl (pmol/mol) LT A RBR
S (it 1.15~22.93 y=4056x—1908.4 0.9963
F g5 0.0392 ~0.98 y=3627.0x—124.10 0.9958
gS 0.0201 ~ 0.402 »=4051.3x + 38.855 0.9995
EEF:S 0.0203 ~ 0.406 y=4922.1x + 52.748 0.9999
4% S 0.0202 ~ 0.404 y=6781.4x + 68.932 0.9999
o TR 0.0199 ~0.398 y=6829.2x +79.239 0.9997
i) — R 0.0203 ~ 0.406 y=6996.1x + 86.893 0.9996
A~ HIE 0.0200 ~ 0.400 y ="7754.6x + 50.473 0.9992
KIS 0.0201 ~ 0.402 y=8319.2x + 116.95 0.9988
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Tab.4 Instrumental detection limits for each component
Aoy i N, IDL
1 2 3 4 5 6 7 H (umol/mol)
Sy 2820 2619 2481 2411 2381 2329 2351 2484.57 14.96 0.014
e 19 21 18 20 19 23 21 20.14 14.96 0.058
S 28 32 30 30 31 30 29 30.00 9.16 0.012
IR 21 23 23 24 23 22 23 22.70 9.16 0.016
2K 19 22 19 21 21 17 20 19.90 9.16 0.019
X IR 20 18 16 20 19 18 22 19.00 9.16 0.019
Ji] — 21 19 18 20 19 23 18 19.71 9.16 0.019
IO 17 20 18 23 21 18 20 19.57 9.16 0.019
KN 19 17 23 19 20 19 17 19.14 9.16 0.019
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Tab.5 Method detection limits for each target component

P THHAFEN M H (pmol/mol ) MDL
1 2 3 4 5 6 7 S (pmol/mol)

59 1.79 1.73 1.66 1.62 1.61 1.59 1.60 0.077 0.24
Hbe 0.055 0.058 0.054 0.053 0.054 0.058 0.056 0.0019 0.0058
A 0.019 0.025 0.024 0.023 0.024 0.019 0.020 0.0026 0.0082
GiFS 0.014 0.022 0.019 0.021 0.019 0.018 0.024 0.0033 0.010
K 0.022 0.025 0.019 0.026 0.020 0.015 0.022 0.0038 0.012
Xof IR 0.025 0.020 0.015 0.028 0.016 0.017 0.027 0.0055 0.017
i) 2 0.031 0.030 0.020 0.025 0.021 0.017 0.021 0.0051 0.016
EimUiP S 0.026 0.018 0.023 0.025 0.030 0.027 0.021 0.0040 0.013
KN 0.024 0.027 0.020 0.031 0.018 0.024 0.017 0.0051 0.016
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Tab.6 Repeatability of concentration measurements for
each target component

Moy ¢ (umol/mol) UG THI AR RSD,
115 4815 6.5%

2.29 8271 1.5%

Bz 5.73 19542 0.6%
11.5 41754 0.9%

22.9 92751 0.4%

0.0201 127 8.3%

0.0402 207 3.2%

* 0.100 447 1.6%
0.201 830 2.1%

0.402 1678 1.7%
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i ¢ B (pmol/mol) U T AR RSD;
0.0203 149 11.0%
0.0406 260 2.9%
2 0.102 551 2.0%
0.203 1048 1.5%
0.406 2053 1.6%
0.0202 212 12.2%
0.0404 349 2.7%
% 0.101 745 1.7%
0.202 1430 1.9%
0.404 2814 0.9%
0.0199 220 18.5%
0.0398 371 3.5%
Xof 0.0995 745 1.9%
0.199 1415 2.8%
0.398 2810 1.7%
0.0203 250 14.4%
0.0406 378 2.9%
8] — 2 0.102 781 1.7%
0.203 1479 1.2%
0.406 2944 0.5%
0.0200 237 13.2%
0.0400 378 2.9%
AJ5 = F 2 0.100 776 1.5%
0.200 1586 2.5%
0.400 3169 1.2%
0.0201 308 13.8%
0.0402 492 3.0%
KIS 0.100 910 1.6%
0.201 1735 1.3%
0.402 3494 1.0%
0.0392 77 8.8%
0.0980 287 2.9%
P 0.196 567 3.2%
0.390 1140 2.4%
0.980 3486 1.2%
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Tab.7 Method accuracy evaluation
4 (Iﬁi@‘?ﬁfﬁ Ve T TR 125 (%)
umol/mol) (pmol/mol)

JEv 5.732 19541.70 5.290 -1.7%
F e 0.1960 567.14 0.1906 2.8%
S 0.1005 446.86 0.1007 0.2%
GiFS 0.1015 550.71 0.1012 -0.3%
H 0.1010 745.00 0.0997 -1.3%
IR 0.0995 744.57 0.0974 2.1%
8] — R 0.1015 780.71 0.0992 2.3%
PR 0.1000 775.57 0.0935 -6.5%
KL 0.1005 909.71 0.0953 -5.2%
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