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General comments:

This paper presents a result of CCN closure study conducted at a sub-urban site in
China. The data analysis incorporating both AMS and VTDMA data allowed the au-
thors to investigate dependence of CCN activity on chemical composition and mixing
state. This study would be a good example in demonstrating our current ability to pre-
dict CCN number concentration. The authors will be able to improve the quality of the
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manuscript by describing underlying assumptions in their data analysis in more detail.
In particular, I would require the authors to pay further attentions in comparing different
instruments. Different instruments use different principles, and they are operated at
different conditions in most of cases. It will also be possible to discuss the result in
more detail by adding few more (relatively easy) data analysis. In addition, I believe
that the authors will be able demonstrate the novelty of the present manuscript more
clearly if they compare their result with several recent studies. The detailed comments
are listed below.

Specific comments

P26843L9

What κa,p, κorg etc. mean? Abbreviations should be used following their definition.

P26845L8

I suggest authors to add a paragraph that summarizes (1) what has been already done
to reveal the relationships between CCN activity and chemical composition, mixing
state etc, and (2) what kind of questions are unanswered. Some studies have already
investigated the relationships between CCN data with AMS (e.g., Cubison et al., 2008)
and VTDMA data (e.g., Kuwata and Kondo, 2008). What kind of novel knowledge the
authors are going to add? This paragraph will be useful in clarifying the scientific role
of the paper.

P26847L2

I am concerning about the potential influence of water in particles. RH = 33% is almost
equivalent to efflorescence relative humidity of (NH4)2SO4. This means that sampled
particles potentially contained significant amount of water. Please discuss how it af-
fects the data reported in the manuscript as well as the discussion (i.e., I do not think
that it is possible to derive κ values precisely when particles contain water). RHs for
CCN measuring instrument, DMPS, VTDMA, and AMS were the same? If not, how it
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affects the data analysis?

P26848L24

I have concerns on this paragraph regarding (1) actual value of density, and (2) po-
tential size-dependence in density. 1.7 g cm-3 is almost equal to the density of
(NH4)2SO4. Considering that observed particles contained significant fraction of or-
ganic compounds, the real density would be lower than this value. The authors refer
Cheng et al. (2006) and Zhang et al. (2006) as references for the value. However,
Zhang et al. (2009) investigated optical properties of particles observed at Beijing,
which is located thousands kilometers away from PRD region. Cheng et al. (2006)
assumed density as 1.7 g cm-3. Figure 2 clearly demonstrates size-dependence in
chemical composition. This indicates density is also size-dependent. It may be difficult
to derive size-dependent particle density; however, it would be possible to discuss how
assumptions in density affect the data interpretation.

P26849L13

It seems that the authors (implicitly) assume soot particles do not contain organic com-
pounds. However, laboratory studies and atmospheric observations have showed that
they are coated by primary organic matters. This means that the present data analy-
sis is possibly over-estimating the fraction of organic compounds included in non-soot
particles. Please describe the assumptions on mixing state, and how they affect the
data interpretation.

P26853L8

I am not sure if the assumption is acceptable or not. Density of POA (e.g., n-alkanes)
would be around 0.8 g cm-3, which is so much different from 1.7 g cm-3 for inorganic
compounds. Do the authors have any additional comments regarding this point?

P26854L2

I am wondering the significance of the statement. If the authors observed significant
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influence of primary organic matters (e.g., biomass burning, transportation from mega-
cities located at the vicinity of the observation site), it does not make any sense to
compare the value with those of SOA. κorg for SOA can be higher than 0.1 if significant
fraction of water-insoluble primary organic matters were present. It would be useful if
the authors can add some statements on the data scattering shown in Figure 3. Is it
from the noise in the original data, or does it indicates potential fluctuation in κorg?

P26855L26

Figure 5 shows (1-MAFf) vs Da relationship. Is it appropriate to use Da as x-axis?
Particles larger than Da determines (1-MAFf). It would be more appropriate to use
other parameters e.g., Da + 3 σ

P26857L20

It seems that the same equation has already been used by other studies (e.g., Kuwata
et al., 2007). The authors will be able to demonstrate appropriateness of the definition
by referring some of the previous studies.

L26857L24

Is it really due to the uncertainty of the measurement? What happens if the assump-
tions in deriving the equation (2) are not correct?

Figures 3 and 4

At which supersaturation authors measured the data shown in the figure?

Figure 12

This figure contains too many panels, which makes it difficult to focus on each panel.
Can the authors select important panels?
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