Responses to reviewer 2

This manuscript used stacked quartz filters to quantify the sampling uncertainties of
WSOMMs. The paper provides useful information on many types of compounds and is
valuable for the aerosol community. However, there are several issues that should be
addressed before the manuscript can be considered for publication.

Response:
Thanks for the reviewer’s comments. We will address these points one by one.

(1) The authors compared their WSOMM concentrations with previous studies. While
useful, these comparisons are limited as they were conducted in different years under
potentially different meteorological conditions. If the authors could also compare their
quartz filter results to simultaneous measurements using other techniques, e.g. Teflon
filters or online instrument, if such data are available.

Response:

The comparison of measurement results between this study and Qin et al. (2021)
was conducted because both studies used the same sampler at the same sampling site.
However, in this work, a quartz filter was used instead of a polyurethane foam (PUF)
plug as the adsorbent for sampling gaseous WSOMMs. Although the two studies were
conducted in different years, the particulate fractions (F%) of WSOMMs were
compared for the same period (summer, August — September) under similar temperature
and relative humidity conditions (Figure S3). The primary goal of this comparison is to
show that quartz filters can be used instead of PUF, as using PUF did not result in a
very different /% for isoprene SOA tracers in summer, and PUF sample analysis has
low recoveries. This cannot be illustrated by comparisons between this study and
previous studies that used other techniques (e.g., online measurements) at different
sampling sites or during different time periods.

Teflon filters are rarely used for measuring organic compounds because they
cannot be baked at high temperatures (e.g., > 450 °C) to eliminate background
contamination.

Very few laboratories can perform online measurements for both gas- and particle-
phase WSOMMs, as mentioned in the Introduction:

“The Semi-Volatile Thermal Desorption Aerosol Gas chromatograph (SV-TAG)
was developed for hourly measurements of WSOMMs in the gas and particle phase. In
the SV-TAG, a parallel thermal desorption cell equipped with passivated high-surface-
area stainless steel (SS) fiber filters (F-CTD) was used for sampling (Williams et al.,
2010; Zhao et al., 2013a; 2013b; Isaacman et al., 2014, 2016). One F-CTD was used to
directly collect WSOMMs in both the gas and particle phases, while the other cell was
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set up to collect only WSOMMs in the particle phase by passing the sample air through
an upstream activated carbon denuder. Comparisons between the two cells directly
reflected the G-P partitioning of the WSOMMs. However, the resulting particulate
fraction (F%) was often greater than 100% (Isaacman et al., 2016; Liang et al., 2023),
possibly due to the uncertainties associated with the small sampling volume and
chemical analysis.” (Pages 5 — 6, lines 123 — 134)

Although the SV-TAG technique was developed for continuous measurements of
gas- and particle-phase SVOCs (including WSOMMs), it was not commercially
available and was almost always used by the same group of researchers. As mentioned
above, the measurement results of the SV-TAG technique may be subject to large
uncertainties.

Therefore, we did not include any comparison between this study and previous
studies that used other techniques at different sampling sites or during different time
periods.

(2) Besides temperature and relative humidities, particle loadings can be another factor
affecting the gas-particle partitioning. The sampling campaign was conducted in
summer. In winter, enhanced partitioning into the particle phase would be expected due
to higher PM concentrations and lower temperatures. It would strengthen the
manuscript if the authors can provide more discussions on how their findings may differ
under such conditions, and to what extent the conclusions can be generalized.

Response:

As shown in Figure S3b, the mean PM.s concentration during the sampling
periods in this study (15.3 £ 5.29 pg m~) was much lower than that in Qin et al. (2021)
(28.2 £ 10.3 pg m ™), but the F% of 2-methylterols (2-MTs) and Cs-alkene triols (Cs-
ATs) were similar (Figure S3a). Moreover, F% values of 2-MTs and Cs-ATs did not
show strong dependence on PM; 5 concentrations in either study (Figure R2-1). PMy s
concentration data were obtained from a nearby online monitoring station in the same
manner as Yu et al. (2019). Since dissolution in aerosol liquid water is more important
than absorption by particulate OM for the equilibrium between particle- and gas-phase
WSOMMs (Kampf et al., 2013; Isaacman et al., 2016; Shen et al., 2018; Qin et al.,
2021), particle loadings may not be an important factor impacting the gas-particle
partitioning of WSOMMs. Moreover, isoprene is mainly emitted from deciduous trees
during the growing season, and its SOA products are rarely detected in winter.
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Figure S3. Comparisons of F% of 2-MTs and Cs-ATs and atmospheric conditions
between this study and Qin et al. (2021).
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Figure R2-1 Linear regressions between F% of Cs-ATs and 2-MTs and PM3 s
concentrations.

In the revised manuscript, we added the mean PM> 5 concentrations in Figure S3(b)
and expanded the discussion as follows:

“Based on PM 5 data obtained from a nearby monitoring station using the same
method as Yu et al. (2019), the mean PM2 5 concentration during the sampling period in
Qin et al. (2021) (28.2 + 10.3 ug m™) was significantly (p < 0.05) higher than in this
study (15.3 + 5.29 pg m=; Figure S3b), indicating that particle loading may not be a
major factor affecting the G-P partitioning of isoprene SOA tracers.” (Pages 13 — 14,
lines 323 — 327)

“According to the equilibrium G-P partitioning theory, a greater fraction of SVOCs
exists in the gas phase when temperature rises (Pankow, 1994a, 1994b), as the vapor
pressure of SVOCs increases exponentially with temperature. More adsorption sites on
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filter surfaces can be blocked by H>,O molecules with increased RH, leading to lower
adsorption of SVOCs (Pankow et al., 1993). Since absorption by particulate organic
matter (OM) is an important G-P partitioning mechanism for ambient SVOCs (Liang
and Pankow, 1996; Liang et al., 1997), increased OC concentrations might correspond
to higher particle-phase fractions of SVOCs. However, the 4% values of isoprene SOA
tracers and dicarboxylic acids show little dependence on temperature, RH, and OC
concentrations (Figures S4-S6), indicating more complex mechanisms for the
adsorption of WSOMMs than for non-polar SVOCs (e.g., n-alkanes and PAHs). For
example, due to the hygroscopicity of WSOMMs, water molecules attached to filter
surfaces can promote gaseous adsorption. Dissolution in aerosol liquid water is more
important than absorption by particulate OM for the equilibrium between particle- and
gas-phase WSOMMs (Kampf et al., 2013; Isaacman et al., 2016; Shen et al., 2018; Qin
et al., 2021).” (Pages 14 — 15, lines 341 — 356)

(3) For figure 2, can the authors describe the difference between black and red lines?
Clear labeling in the figure caption would make it easier for readers to under the figure.

Response:

Thank you for the suggestion. In the captions of Figures 2 and S1 in the revised
manuscript and supporting information, we added: “(the red dashed line represents

y=x)".

(4) The authors only briefly mentioned that PM2.5 was collected. It is recommended to
add more details of the collecting methods, including whether a size-selective inlet or
cyclone was used, and what the sampling velocity or cut-off characteristics were.

Response:

The samplers have been used and described in several of our previous studies (e.g.,
Qin et al., 2021; Yang et al., 2021). In the revised manuscript, we have added the size-
selective inlet type and face velocity.

“Three quartz filters (20.3 cm x 12.6 cm, Munktell Filter AB, Sweden) were
stacked and placed on each of the two identical samplers (Sampler I and II; Mingye
Environmental, Guangzhou, China) equipped with 2.5 pm cut impactors to collect
ambient air at a flow rate of 300 L min~!, with a filter face velocity of 25.2 cm S™'.”
(page 7, lines 156 — 159)
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