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Introduction

Analytical procedures:

Sampling site

 Water-soluble species constitute a significant fraction (up to 60 – 70 %) of the

total aerosol loading in the marine atmospheric boundary layer (MABL)[1].

 The “indirect” effects i.e. climate forcing due to modification of cloud

properties depend on the water-soluble species present in the aerosol particles

[2].

 Thus, the characterization of aerosols over the MABL is of greater relevance[3].

Objectives:

 To assess seasonal variability of chemical constituents in PM10 and PM2.5.

 To identify the major sources impacting at the study site.

Site and meteorological description

Results

Back trajectory analysis

One eighth of each filtered sample was cut. 

The piece of filter was soaked in 50 ml Milli-Q water (resistivity 18.2M Ώ 
cm) in the savillex PFA vials.

Milli-Q soaked samples were ultrasonicated for 30 minutes. Ultrasonicated 
samples were kept undisturbed for 2-3 hours to form a homogenous 

mixture.

The resulting solution was filtered using Whatman 0.2-micron syringe 
filter and transferred to pre-cleaned polypropylene bottle. 

Leached samples are ready for the analysis of major anions and cations on 
Ion Chromatograph (Dionex ICS-5000).

• Atmospheric aerosols with 50% cut off aerodynamic diameter of 10 microns (PM10) and 2.5

micron (PM2.5) were collected on PALLFLEXTM Tissuquartz filters (8” x 10”) by using High-

volume sampler (TISCH Environmental) at an average flow rate of 1.1 m3min-1.

• 7-days back trajectories at 500 m for sampling days ending at our sampling site. AMBTs were

computed using HYSPLIT-4 model and GDAS dataset of National Oceanic and Atmospheric

Administration Air Resource Laboratory (NOAA) at 500 m altitude AGL for this study.

• In this study we identified three seasons WIN (December-2017 to February-2018 and December-

2018 to February-2019), SUM (March-2018 to May-2018), POM (September-2018 to November-

2018).

Sulphate (SO4
2-) and ammonium (NH4

+) ions, are dominant

(contributing around 80% of WSIC for all except during SUM

PM10) among anions and cations respectively in both fractions.

Compared to WIN and SUM, we observed large variability in

WSIC during POM months, suggesting significant variability in

sources, which is also supported by variation in AMBTs during

this period.

Seasonal variation describes that the salt concentration is

maximum in PM10 during all the season as compared to

PM2.5 particles that depicts that marine-derived aerosols

contain coarser particles than fine particles.

In the above correlation it was found that all the data points

(except few) during WIN, SUM as well as in POM are lying

below the seawater line (slope=1.8) which means Cl- ion is getting

depleted during all the three seasons.

Conclusion:
• A uniform dominance of nss-SO4

2- and NH4
+ is observed in both PM10 and PM2.5 in all three season, with

dominance of both species during winter months.

• The dominance of sea-salt is observed mainly during summer month, however, no significant variability is found

for PM2.5 composition.

• A significant increase in secondary aerosols (SO4
2-, NH4

+ and NO3
-) is observed during winter indicating long-

range transport of secondary aerosols from the north/north-western India (IGP). This observation is

corroborated with air-mass back trajectory analyses.

• The role of acidic species in the removal of Chloride from sea-salt particles are significant in PM2.5 compared to

PM10.

• Ammonium is major species involved in neutralization of acids in PM2.5, while sea-salt and dust are responsible

for PM10 acidic species neutralization highlighting the role of secondary species in controlling the budget of sea-

salt in the coastal location.

• A general increasing trend can be observed in PM10

particles for nss-Ca2+ while moving from winter to

summer season and then it again starts decreasing in post

monsoon season followed by the winter season.

• In the case of nss-Mg2+ ion concentration, it was found

that the contribution is lowest in comparison to the other

water-soluble ionic species present in both PM10 and

PM2.5 particles.

Secondary inorganic species (sulphate and ammonium

ions) are dominant in fine fraction, however, nitrate are

found in coarse fraction, possibly, involved in

neutralization of alkaline mineral dust which are

dominant in coarse fraction.

Total acid (TA) is calculated by summing up nss-

SO4
2- and NO3

- and plotted against NH4
+ and nss-

K+. A significant correlation is found in PM2.5

compared to PM10, highlighting the role of NH4
+ in

neutralization of acidic species. In contrast, Na+

(from sea-salt) and nss-Ca2+ and nss-Mg2+ (from

mineral dust) plays a major role in neutralizing

acidic component in PM10 (coarse fraction).
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