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General comments

The authors measured the mass concentrations and fractional solubilities of different
metals in size-fractionated aerosols collected at an urban site in Hong Kong. The authors
confirmed the key roles of sulfate in the acid dissolution of metals in fine aerosols. On the
other hand, the observational data indicated high solubilities at low sulfate concentrations,
suggesting the other effects. For measurement report, the effect on high solubilities at low
sulfate concentrations due to the measurement technique should be clarified. I can
recommend this paper for publication in ACP after the following comments are addressed.

Specific comments

l.53: The three references have not provided evidence for associations between water-
soluble metals in aerosols and adverse human health outcomes that are significantly
greater than for their water-insoluble forms. Please consider rephrasing this with relevant
references.

l.174: What are the advantages and disadvantages of this method to measure water-
soluble metals, compared to filterable metals which include colloids, nanoparticles, and
aqueous species? How did you optimize the sonication time, the vortexing speed, and its
duration? Please elucidate the differences of nanoparticle size distribution in the solution
extract before and after the process. How do you consider the disaggregation and
detachment of nanoparticles from aerosol particles during the process? This might be
associated with high solubilities at low sulfate concentrations. It is desirable for
measurement report to show the differences of solubilities between the water-soluble and
filterable metals using representative samples. Please elucidate the effect of the
measurement technique on high solubilities at low sulfate concentrations.



l.224: How did you consider the activity coefficient?

Fig. S3 and Fig. S4: How do you explain the high contributions of dust for Cu in Fig. S3 as
opposed to Fig. S4? How do you explain the low contributions of dust for Fe and Mn in Fig.
S4 as opposed to Fig. S3? How do you explain the high contributions of industrial 1 and
ship emissions for Mn in Fig. S4 as opposed to Fig. S3? How do you interpret the high
contribution of dust for Co? How do you interpret the high contribution of sea salt for Fe?

l.473: Fig. 6 does not show strong correlations (R > 0.7) between the fractional
solubilities except Cu and sulfate. Please rephrase this. 
How do you explain higher solubilities at lower sulfate and Wi concentrations if acid
processing played a major role in enhancing the solubilities of these six metals?
Why don’t you analyze the correlation for each factor? Please discuss the reasons of the
stronger correlation between WS metals and sulfate than between the fractional solubility
of metals and sulfate.
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