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Formaldehyde Measurement in Atmosphere with DOAS Method
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Abstract: With excellent response characteristics, high detection sensitivity and low operational cost, differen-
tial optical absorption spectroscopy (DOAS) is a powerful ‘tool to trace concentration variation of trace HCHO.
The accurate measurement of HCHO is achieved through improving the ratio of signal to noise and correcting
the background scattering light, and the retrieving method of HCHO is developed including the selection of
‘ retrieval wavelength, the removing of interfering structures, steps of data processing and the spectrum dealing
with nonlinear method. The HCHO concentration retrieved in different wavebands are compared. As a result

the band from 314 nm to 332 nm is most suitable for the retrieval of HCHO.
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o Bk EEMNRK, (o) BREHEHEIEET
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RET AL, SUE RAERBGFIER, R
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2.2 REBRS

ME RS RA BITHHK DOAS R4, £E
BEFNE ( GEWIT 150 W, Osram, Germany),
Cassegrain ZU &St / WA — R Einl (E5
B2 220 mm, BFE 645 mm), % 5T, =6
SEHAY (F2EE 300 mm; YA 1800 1/mm ., 1200 1/mm
F1 600 1/mm; YEHHR BRI 443 5125 300 nm, 300 nm
1 500 nm; A\SFEEE 100 pm) 1 1024 BITH MG
TAREEFIRIEE (PDA, T/ERE 30 C) . &
WEIB GBS EL (B 7R 6200 pm BYEINA T
HAR) MEBDEIEN, % PDA £, £ ADC (
analog- to -digital converter) ¥#:J5, {FE2#HAIE
Hl. ADC % 16 fif, HEBNETELERAU
T et SRR BE AR AL

3 HESHW

3.1 FIHMA

BT HCHO MR —MRIEH /N, HIL2EE
BHTE 1x107° ~ 1 x 1072 Z 8], FrAEHNER
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OD' = log|
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Fig.1 The absorption cross-section of O3, HCHO,
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Fig.2 The differential atmospheric absorption

spectrum and reference spectrum of lamp
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Fig.3 Example of spectrum evaluation
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£) 1 O3 &% (4148 15.40 ppb); E AF R
(H£R) f1 HCHO My&%ik (414%, 10.60 ppb); F
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nm (C) = UF¥ B E HCHO R EHXTH.

7E A B, SO, . HCHO WyRUTRER 15
. HEBENTRFERERKRED SO, 2%
% T 150 ppb, EZ 200 ppb . LA 100 ppb BIHKE
M 700 m BYEEENM, SO, EARMAYY6EEE
ZH AT 14%, £9%T HCHO 7EHLAINKE 8 ppb B
B OD H (1.1 %) 127 %, XEEREFWE SO, 4y
FBREKRT 1% WiE, Z£HE HCHO Wk EEKX
Aot E] AR AR R, i 4 BiR, B SO
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Fig.4 The SO, differential spectra at different
temperatures (a) differential absorption spectra of
100 ppb SO2 ( spectral resolution is 0.25 nm) at
temperatures of 243 'C (A), 273 'C (B) and 293 C
(C) (b) the residual structures after fitting A to B
(D), C to B (E), A and C (simultaneously) to B (F)
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Fig.5 The differential absorption cross-section
spectra of HCHO and NO» (spectral resolution is
0.25 nm)
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