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The authors use XANES, EXAFS, XRD, ICP-AES, ICP-MS among other analytical
techniques to characterize atmospheric aerosols of predominantly mineral composition
along a Lagrangian trajectory in Asia and report on the change in chemical composition
and solubility along this path. The ambient aerosol samples are not only characterized
for chemical composition but also subject to extraction and dissolution experiments
in the laboratory, which are ultimate properties desired for assessment of ecosystem
impacts. The results of this manuscript is important to the atmospheric science com-
munity and should proceed to publication after these comments are addressed.

1. While the suite of analytical methods applied are impressive, the sample size is
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small. The conclusions, relevance, and implications of this study are worded too
strongly for statements based on a few days worth of observations.

2. It may be advised that the abstract and conclusions report the quantitative
changes in solubility of aerosols observed under the specific conditions studied
here, as the amount of change is equally as relevant as the mechanism.

3. One important conclusion from this manuscript is the relationship between
composition, transformation in composition, and solubility, which the authors
have addressed using a combination of measurements in the Lagrangian
configuration. Much of the past dicussion on composition and solubility of
ambient iron aerosols have focused on measurement of iron oxidation state
(Fell vs. Felll) to characterize iron speciation (e.g., Zuang et al. 1992, Luo et
al. 2005, Majestic et al. 2007, Takahama et al., 2008), or direct measurement
of solubility (e.g., Zhu et al. 1997). Could the authors place comment on the
solubility implied from (many) past studies where iron solubility was inferred from
measured composition and vice versa? Given the interest in the community to
predict iron solubility/bioavailability from aerosol composition measurements,
this manuscript can provide guidance on the important metrics that should be
characterized to further refine our capability for solubility prediction.
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4. The authors make assumptions which are perhaps not entirely incorrect, but lack
a priori rationalization in the manuscript. For instance, supermicron particles are
called "mineral aerosols" — such statements should be justified if this equivalence
in terminology is to be assumed.

5. The spectra used as regressors in the XANES LCF appear to be highly collinear,
in which case the estimates of their contribution may come with substantial error
(and possibly fail to support differentiation among reported composition by tests
of statistical significance). Could the authors comment on this observation.

6. Some paragraphs of section 3.2 are written poorly with respect to English usage,
while the presentation of the rest of the manuscript is reasonably good.
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