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Fig. 2 Absorption cross-section spectra of SO, (a), HCHO(b). O;(¢), NO; (d), 0,(697 m, f), Xe lamp(g) and H,OCh)
(convolved with instrument function; the vertical axis is the relative intensity) ; DOD: Differential optical density
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Fig. 3 Sample evaluation of a spectrum measured
at 11.00 am on 18 February 2006
a: The measured atmospheric spectrum (gray line) and reference
spectrum of lamp (black line); b, ¢, d, e: (gray line) reference spec-
trum with added residual and (black line) scaled reference spectrum of
SO, (30.50 ng » mL.= 1), NO; (10.20 ng » mL~!), O3 (15.40 ng *
mL~1), HCHO (10.60 ng * mL~1); f: Residual

: Atmospheric spectrum; ——: Lamp structure
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Table 1 Comparison of the performance of three spectral
windows used for the retrieval of O; and HCHO

Spectral window Avcrag(_; RSD Relative error
/(ng + mL™1) /% /%

A 11.5 16 15
B 10.3 6 3
C 19.2 45 92
D 7.69 19 23.10
E 10. 21 4 2.10
F 11. 62 8 16. 20

RSD: Relative standard deviation; n=12
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Fig. 4 Time series of O; (a), HCHO(b) and NO, (¢)

retrieved from different spectral windows
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Measurement and Retrieval of Indicators for Fast VOCs Atmospheric
Photochemistry with Differential Optical Absorption Spectroscopy

PENG Fu-min, XIE Pin-hua* . SHAO Shi-yong, LI Yu-jin, LIN Yi-hui, LI Su-wen, QIN Min, LIU Wen-qing
Key Laboratory of Environmental Optical &. Technology, Anhui Institute of Optics & Fine Mechanics, Chinese Academy of
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Abstract

optical absorption spectroscopy (DOAS) can be a powerful tool to trace concentration variation of trace indicators —QO;, O,

Featuring excellent response characteristics and detection sensitivity and with much lower operational cost, differential

(O3 +NO,) and HCHO for fast VOCs atmospheric photochemistry. But it’s difficult to measure those gases accurately because
of trace concentration. Here using a self-made DOAS system, the accurate measurement of those indicators was achieved through
improving the ratio of signal to noise ratio and correcting the background scattering light; the retrieving method of those indica-
tors was developed through eliminating the temperature effect of absorption cross section, accurately removing the intrinsic
structure and lamp structure of spectrum. The preference of different spectral windows that could be used for the concentration

retrieval of those indicators was analyzed and compared including interfering factors, results retrieved and the accuracy.

Differential optical absorption spectroscopy(DOAS) ; Volatile organic compounds; Indicator; HCHO; Os; O,
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