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Reply to Editors and Reviewers 

The authors have responded carefully to the reviewers. As noted by the reviewers, 

this deep study investigates two different soot aerosol aging processes with different 

transport mechanisms (over land and over the ocean). Extensive measurements of 

particle morphology, number of soot cores and coating thickness, and optical 

properties were utilized. Overall, the paper is both of interest and quality for 

acceptance into ACP. 

Before publication, please respond carefully to a reviewer's final comments 

below. 

We thank the editors and reviewers for their comments. These comments 

are all valuable and helpful for improving our paper. 

As the reviewer’s comments, we added the meaning of asterisks in the figure 

caption (Figure 7). Moreover, we answered the comments carefully and made 

corrections in the submitted manuscript. The corrections and the responses are 

as following: 

In the revised manuscript, the red color was marked as the revised places. 

 

Authors have responded satisfactorily to almost all comments made. However, there 

are still some points that need to be clarified. 

1. This reviewer does not agree that the soot density is low. In fact, the soot 

density is about twice that of the organic coating. This may affect the result 

presented in table S2, and in Figure S5. 

Reply: We appreciated the reviewer’s comments and revised the explanation 

that the soot density is low. In this study, the soot size is small, with a median 

diameter below 200 nm (Figure S8). Numerous tiny soot particles were 

observed by TEM (Figure 8). Compared to soot particles, their coatings have 

much larger volumes. As for the organic coating noted by the reviewer, 

although its density is lower than that of soot, it is less abundant and often 

mixed with secondary inorganic salts to coat soot in the winter atmosphere. 

Organic particles observed by TEM are predominantly primary organic 
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particles (e.g., tarballs), which not only exhibit a density comparable to that 

of soot but also possess a larger volume (Alexander et al., 2008; Liu et al., 

2021). Consequently, the small diameter of soot particles should lead to their 

low mass. Since EC is the main component of soot, the observed low mass 

concentration of EC is reasonable, despite the high number fraction of 

soot-containing particles. 

 

Figure S8. Size distribution of soot cores in individual soot-containing particles. 
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Figure 8. Low magnification TEM images of soot-containing particles in the YRD 

during two transboundary transport. (a) Soot-containing particles transported through 

the inland pathway. (b) Soot-containing particles transported through the sea pathway. 

(c-d) Magnified TEM images for soot-containing particles in panel (a). (e-f) 

Magnified TEM images for soot-containing particles in panel (b). 

 

2. Figure 7 has been complicated with respect to that presented in the original 

version. Some asterisks have been included, but to description of their meaning is 

given. 

Reply: Thanks. We added the meaning of asterisks in the figure caption. 
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Figure 7. The size ratio of soot-containing particles to their soot cores (Dp/Dc) in 

two types of transboundary transport models from the NCP to the YRD. (a) Dp/Dc 

ratios of soot-containing particles transported through the inland pathway. (b) 

Dp/Dc ratios of soot-containing particles transported through the sea pathway. A 

schematic model of the Dp/Dc ratio of soot-containing particles with the 

core-shell structure is exampled. The asterisks indicate significant differences 

between the two data sets. 

 

3. Related to the higher light absorption of embedded or coated particles 

compared to soot cores, explained by authors based on the lensing effect, 

reference Fierce et al. (2020) writes: “Modeling and laboratory studies show that 

BC, when mixed with other aerosol components, absorbs more strongly than pure, 

uncoated BC; however, some ambient observations suggest more variable and 

weaker absorption enhancement.” Considering that in this work particles are 

sampled from ambient, is it reasonable to attribute to the lensing effect more than 

double absorbed energy with respect to soot particles (Figure 10)? 

Reply: Thanks for the reviewer’s comments and we considered them 

carefully. As noted in the comments, some coated soot may exhibit weak light 
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absorption enhancement in ambient air, which could be attributed to low 

compactness of soot morphology and low degree of mixing between soot and 

other aerosol components with thin coating thickness. In this study, soot 

exhibited a relatively high fractal dimension (2.07) with very thick coating 

thickness due to aging. The previous studies have shown that the light 

absorption enhancement of soot can exceed 2 with increasing coating 

thickness, and that a more compact morphology further promotes this 

enhancement (Wang et al., 2021). Therefore, the lensing effect under 

conditions of thick coating and compact soot morphology should contribute 

to the high light absorption enhancement of soot particles. 

P20 L530-532: “Moreover, the Df of soot cores was presumed to 2.07 and 

their coatings were assumed to be non-absorbing materials in the optical 

calculation.” 

P20 L534-537: “Compared to soot cores, partly-coated and embedded 

soot-containing particles present higher Eabs (Figure 10a), due to the lensing 

effect under conditions of thick coating and compact soot morphology 

(Fierce et al., 2020; Wang et al., 2021; Wang et al., 2025).” 
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