
INTRODUCTION
Formaldehyde is an important intermediate coumpound in the degradation of 
volatile organic compounds, including methane, in the terrestrial troposphere. 
Its observation using optical remote sensing in the infrared range relies on the 
3.6 and 5.7 µm absorption bands. Band and individual line intensities have 
been reported in both ranges [1].
With the present – ongoing – work, we aim to also derive infrared line 
intensities for formaldehyde, however relying on pure rotation line intensities 
and the know electric dipole moment to determine the particle density. 
Indeed, because formaldehyde polymerizes or degrades easily, the gas phase 
may contain polymerisation or degradation products (Fig. 1).
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Figure 7. Least squares fit of FIR pure rotation lines of H2CO to determine their observed absorption 
coefficients αi (obs), which yield the relative partial pressure of the species (averaged over the time 
needed to record the spectrum) once divided by the calculated integrated absorption cross sections σiint 

(calc) of these lines. In the present analysis, the later were taken from HITRAN 2008 [3].
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Figure 1. Fourier transform spectrum of the 3.6 µm region of formaldehyde (0.015 
Torr, 21 m, 296 K) recorded in Reims. The broad absorption centered around 2950 
cm–1 is due to trioxane, (H2CO)3.

CONCLUSION
Preliminary results of the present work show a general agreement between 
relative partial pressures of formaldehyde determined (i) from infrared line 
intensities reported by Perrin et al [1] and (ii) from pure rotation spectra.
Some inconsistencies between infrared line intensities reported in [1] are 
observed (see Figs. 5/8 and 9).
Further work will in particular rely on more recent determinations of the 
permanent dipole moment of H2CO (pure rotation line intensities in HITRAN 
2008 were calculated using the value reported in [4]) and possibly consider its 
rotational dependence.

EXPERIMENTS
Far infrared (FIR) high-resolution [maximum optical path difference 
(MOPD) = 300 cm] unapodized spectra of the pure rotation spectrum of 
formaldehyde have been recorded using a Bruker IFS125HR Fourier 
transform spectrometer, available in Brussels. Simultaneously, infrared (IR) 
spectra of a few lines in the 3.6 µm region have been recorded using a high 
resolution (~10–4 cm–1) tunable diode laser, available in Namur and brought 
to Brussels. The formaldehyde sample (296 K, ~1.5% H2CO in 10 Torr N2) 
was contained in a cross-shaped stainless steel cell traversed by the two 
radiation beams (FIR pathlength = 271 mm and IR pathlength = 2 × 406 
mm). Five different experiments have been conducted.
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Figure 6. One of the FIR pure rotation spectra of formaldehyde (0.17 hPa H2CO + 9.2 hPa N2, 296 K, 
27.1 cm) recorded over the time interval covered by the IR tunable diode laser spectra (red) and 
extending overnight (blue).
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Figure 3. One of the 5 regions recorded using the tunable diode laser spectrometer. In the range 
shown, the intensity of lines in “regions” 1, 2 and 3 have been measured (see Fig. 4).

Figure 2. Experimental setup used to record simultaneously IR and FIR spectra of 
formaldehyde.
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Figure 4. Measurement of the intensity of the line observed 
in “region” 1 of Fig. 3 (other line parameters are from [1, 2]).

Figure 5. Evolution of the relative partial pressure of formaldehyde determined 
from intensity measurements in regions 1, 2 and 3 (Rautian profile). The solid 
curves are polynomial fits to the time dependences to determine the average 
values over the time needed to record the FIR spectrum.

Figure 9. Discrepancy observed between the relative partial pressures of H2CO 
determined using the ν5 band lines near 2928.481 cm–1 (region 1) and 2929.034 
cm–1 (region 2).
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Figure 8. Comparison between the average relative partial pressures of 
formaldehyde determined from IR and FIR line intensities.
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