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Secondary particle formation is a significant contributor 

to the nanoparticle budget that can occur at various 

conditions and locations; such as remote locations, urban or 

rural areas, industrial or agricultural regions, continental or 

coastal environments. The precursor molecules of nucleation 

processes show also variability involved sulfuric acid, several 

volatile organic compounds, and iodine molecules. 

Qatar is a coastal desert country with strong solar 

radiation, high temperature, humidity, and mineral aerosol 

load together with heavy traffic and industrial emissions. In 

addition, the Qatari atmosphere is influenced by biogenic 

emission from the sea (as the major biogenic source).  

In order to answer the above question, the number 

concentration and size distribution of ultrafine particles were 

monitored by a TSI SMPS system for 9 months. Several 

cases of new particle formation events have been detected, 

and different types of nucleation processes were observed 

including “banana”, “apple” and “hump” types, and the 

combinations of these. The particle concentration typically 

peaked at several 104 cm-3 during nucleation events, and the 

maximum detected particle concentration was 3.9·105 cm-3. 

The different nucleation types and their condition will be 

presented in this paper in details. 

 A typical case of new particle formation event is shown 

in Figure 1 with the subsequent growth of the particles. The 

time is plotted along the horizontal axis while the particle 

diamater on the vertical axis. The color code refers the 

particle concentration as expressed as dN/d(logD) in 104 cm-3 

dimension. The maximal total particle number concentration 

was 5.4·104 cm-3 during this particular day. The main particle 

diameter grew from 17 nm up to 53 nm during 5 hrs interval. 

In this research, whether these conditions favor for new 

particle formation and what the typical level and sources of 

nanoparticles are studied in Doha, capital city of Qatar. 
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Figure 1. Matrix plot of a new particle formation event recorded 

on 02/21/2018. The color code refers the particle number 

concentration represented by dN/d(logD) in 104 cm-3 dimension. 
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