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Zhai and coauthors describe a series of experiments used to investigate the chemi-
cal, physical and optical properties of particles generated through the combustion of
rice straw, chosen to represent local crop residues in Southern China. The motivation
is to provide data that will help modelers to better assess regional and global radia-
tive climate impacts of particles from this source. A combination of instrumentation is
applied to calculate effective densities in two ways, employing a scanning mobility par-
ticle sizer, single particle mass spectrometer and an aerosol particle mass analyzer.
Extinction, scattering and calculated absorption coefficients are also derived from a
cavity attenuated phase shift spectrometer. These properties are assessed for un-
treated and thermally denuded rice straw combustion particles. While the experiments
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are worthwhile, there are some issues regarding the approaches taken, and the results
need to be framed in the context of existing work in a more rigorous way. Suggested
revisions are below:

Major comments:

Why is the rice straw dried at 100 ◦C prior to use? Presumably local farmers do not do
this and simply burn the residue with its natural water content. Wouldn’t this change the
burn conditions, smouldering etc? Would it be more representative to burn untreated
fuel?

Why is a relatively low laser desorption ionization energy (0.6 mJ per pulse) selected
here? Routinely single particle mass spectrometers of this design employ energies on
the order of 1 mJ per pulse. How were the ART-2a cluster parameters chosen- are they
simply selected from previous work? If so cite the source and reason for selection.

Is a flow rate of 0.6 L min-1 within the manufacturer’s operating range for the thermal
denuder?

The transmission efficiency of the thermal denuder was tested using NaCl particles.
Why not simply examine the transmission efficiency of size selected biomass combus-
tion particles at room temperature to validate agreement with the NaCl transmission ef-
ficiencies at room temperature. Also, for the absorption enhancement calculation, the
transmission efficiency needs to be taken into account. The formula on line 553 simply
relates babs before and after the denuder. Any losses of BC through diffusion and
impaction in the denuder will be incorrectly assigned as absorption reduction through
a removal of coating materials (absorption enhancement effect). Furthermore, why is
the “shrink factor” used to account for volatilized coating materials? Firstly, the shrink
factors shown in Fig S7 demonstrate a wide range of values, with multiple modes, and
using a single value does not seem appropriate. In any case accounting for shrink-
ing should not be necessary. Shrinking of the coatings is desirable for this test. The
idea is that the bulk BC mass should be conserved through the denuder (applying the
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correct transmission efficiency factor should result in BC mass entering the denuder
being roughly equivalent to “transmission corrected” BC mass exiting the denuder), but
that the coating materials should evaporate. Any reduction in absorption can thus be
assigned to either reduced optical “lensing” due to the reduction of coating sizes or
evaporation of any non-BC absorbing material. Applying the transmission efficiency
correction and removing the shrink factor should be tested.

The x-axis of Figure 3 should show include effective density also. It would also be
very useful to show an effective density distribution plot for each of the different par-
ticle classes. This will allow the authors to provide better evidence to support their
postulations regarding potential composition-density relationships throughout.

Overall, there needs to be much better discussion of the findings here in the con-
text of similar work previously performed by other groups. In terms of single particle
mass spectrometry analyses of biomass burning particles (and relating biomass par-
ticle composition to optical and physical properties) there is a host of relevant studies
that should be discussed. See (Silva et al., 1999; Zauscher et al., 2013; Bi et al.,
2011; Guazzotti et al., 2003; Schwarz et al., 2008; Moffet and Prather, 2009; Moffet
et al., 2008; Pagels et al., 2013). In terms of efforts examining relationships between
biomass burning chemical composition measured through mass spectrometry and op-
tical absorption enhancements see (McMeeking et al., 2014; Healy et al., 2015) and
other ambient combustion particle absorption enhancements (Cappa et al., 2012; Liu
et al., 2015) among others. One point which is posed as a new conclusion (evidence
for external mixing of K and organic aerosol in biomass burning particles using single
particle mass spectrometry) has been recently reported by others (Lee et al., 2016).

Minor comments:

Some SI figures should be in the main manuscript (S3 and S6)

Figure S4: the legend does not specify the method used for effective density calculation
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Section 3.2: Do all of the particle types need the prefix BB? All particles discussed are
from biomass. Also, the order of the particle types does not match Fig S6

Line 392: Test for statistically significant differences

Line 386: Simply remove the intermediate size from the plot if it is not represented in
the other plot

Line 453: Is there a way to demonstrate this? See suggestion of effective density plots
for each particle class earlier

Line 487: This is not an offset, simply a bulk measurement.
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