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Abstract Substituents form BTX (benzene, toluene, xylene, etc) by replacing the H atom on the benzene ring. The unfixed
n-bond electrons on the benzene ring of the common structure are stimulated, which makes BTX have a distinct characteristic
absorption structure in the ultraviolet band of 240~280 nm. BTX in this atmosphere can be quantified by the differential optical
absorption spectroscopy (DOAS) method. However, problems need to be taken into consideration when adopting the
measurement of this band, such as the non-linear absorption of O,, cross interference between BTX due to the existence of
similar absorption structures, and overlapping absorption interference of other gases. Benzene has a large absorption cross-
section (2.417X 107" em” « molecule ') in the deep ultraviolet band of 195~ 208 nm, which is about nine times the cross-
section size (2. 6X10 "cm® » molecule ') at 240~260 nm. Therefore, according to the characteristics of benzene in the deep
ultraviolet 195~208 nm band. a portable differential optical absorption spectrum (DOAS) quantitative method is studied. This
band is used to carry out the quantitative spectral analysis of benzene for the first time and applied to the actual field observation.
The optimal retrieval band of benzene spectral quantification is obtained by establishing the two-dimensional correlation matrix of
the differential absorption cross sections of benzene and the interfering gases SO, , NH;, CS;, and NO. Furthermore, the effect
of retrieval of benzene in 195~208 nm band was evaluated by carrying out mixed gas experiments with different concentrations of
benzene, SO, and NH; under laboratory conditions. The experimental results show that the detection limit of the spectral
retrieval using the 195 ~ 208 nm band reaches 17.6 pug * m ’, the relative measurement error between the measured
concentration of the spectral retrieval and the configured concentration is less than 5% and the relative standard deviation (RSD)
is less than 3%. Compared with the retrieval results in the 240~260 nm band, the relative error is less than 5%. In the actual
field condition. a portable differential optical absorption spectroscopy (DOAS) system was used to obtain the atmospheric
measurement spectrum of 190~300 nm, and the DOAS method was applied to analyze and combine with the GPS information to
obtain the pollution concentration distribution of benzene in a chemical industrial park. The experimental results show that the
deep ultraviolet band of 195~ 208 nm can also be adapted to the quantitative analysis of benzene. And compared with the
retrieval results of the 240~260 nm band, the correlation coefficient of the two retrieval bands has reached 0. 98 and the relative

error is less than 10%.
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