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This paper describes a method to correct the sensitivity of PTR-MS detection of
formaldehyde that strongly depends on humidity in air samples. Although an inter-
pretation of the humidity dependence for formaldehyde by the kinetic approach was
published by Inomata et al. (2008), they assumed equilibrium between the forward
reaction (R1) and the backward reaction (R1a). In this paper, the authors considered
kinetics of reaction (R1) and reaction (R1a) and applied the exact kinetic equation
(Eqn. (2)) for humidity dependence of the detection sensitivity of formaldehyde. The
present method was validated by comparison of results by PTR-MS with those by a
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Hantzsch fluorescence monitor in both laboratory and field measurements. The pa-
per is generally well-written. I recommend this paper for publication in Atmospheric
Measurement Techniques after the authors’ consideration of my specific and technical
comments detailed below.

Specific comments:

(1)Page 974, Lines 4-7: The amount of water vapor should be expressed by the mixing
ratio which unit is mmol/mol, for example. According to this, the x-axis in Figures. 2, 3,
and 5 should be replaced with the mixing ratio.

(2)Page 975, Lines 9-13: Since the authors used “hPa” as a unit of the water vapor
content , the discussion on the water vapor content from the ion source is confusing.
If the mixing ratio is used instead of the pressure, I guess that [H2O]ionsource ≈ 0.3
mmol/mol (= 0.3 hPa/1013 hPa). I think that the number “3 %” may be wrong and that
it is probably “0.03 %”. With regard to the sentence starting with “This corresponds
well to. . ..”, the flow system of PTR-MS is not simple because there are two pumping
ports at the ion source and the end of the drift tube.

(3)Page 977, Line 28-Page 978, Line 3: Did the authors use the kR1a value of 6 ×
10−11 cm3 molecule−1 s−1 instead of the literature value (3 × 10−11 cm3 molecule−1

s−1) from Hansel et al. (1997) in the correction? Please clarify this here. And if so, it
is better to mention it in Conclusions, too. Another point is that Inomata et al. (2008)
obtained the humidity dependence of the detection sensitivity for formaldehyde by PTR-
MS experimentally, and then fitted the experimental data by a function assuming the
equilibrium. In the present method, agreement between the experimental data and the
kinetic function is not good (Fig.5), resulting in a systematic error, i.e. the detection
sensitivity is overestimated at lower [H2O] while that is underestimated at higher [H2O].
In Inomata et al. [2008], even when the data were fitted by a function of the time
dependent solution (Inomata et al. (2007)), differences in these two fitting curves (by
the functions assuming the equilibrium and the time dependent solution) were at most

C368

http://www.atmos-meas-tech-discuss.net
http://www.atmos-meas-tech-discuss.net/3/C367/2010/amtd-3-C367-2010-print.pdf
http://www.atmos-meas-tech-discuss.net/3/965/2010/amtd-3-965-2010-discussion.html
http://www.atmos-meas-tech-discuss.net/3/965/2010/amtd-3-965-2010.pdf
http://creativecommons.org/licenses/by/3.0/


AMTD
3, C367–C370, 2010

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

5 % in the water vapor concentration range of 5 and 30 mmol/mol.

(4)Page 978, Lines 17-19: With regard to the sentence starting with “With the help
of. . ..”, the limitation of the assumption of equilibrium depends on the condition of the
drift tube, i.e., the reaction time. And if the kR1a value is 6 × 10−11 cm3 molecule−1

s−1, the limitation will also change. Please revise the sentence properly.

(5)Figure 2: If the authors concluded that the kR1a value is 6 × 10−11 cm3 molecule−1

s−1 better than 3 × 10−11 cm3 molecule−1 s−1, I recommend addition of a line for kR1a

= 6 × 10−11 cm3 molecule−1 s−1 in the figure. With regard to the number density
of H3O+ in the drift tube, it can be estimated to be approximately 5 × 105 molecule
cm−3 (= 107/(104×π×(0.025)2) when the signal intensity of H3O+, the drift velocity of
H3O+, and the diameter of the orifice at the end of the drift tube are assumed to be 107

cps, 104 cm s−1, and 0.5 mm, respectively. I feel that the value of 1 × 104 ions cm−3

reported by Steinbacher et al. (2004) is realistic but that the values of 1 × 1010 and 1
× 108 ions cm−3 seem to be unrealistic.

Technical comments:

(1)Page 967, Line 20: a selected-ion flow tube (SIFT) —> a selected-ion flow drift tube
(SIFDT)

(2)Page 972, Line 21: kR1a[H2O] ≈ kR1[HCHO] —> kR1a[H2O] >> kR1[HCHO]
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