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Abstract

Technology for continuous and real-time atmospheric PM0.1 or nanoparticle
monitoring was developed. A personal nanoparticle sampler (PNS) was used to cut off particles
larger than 0.1 micron in aerodynamic diameter. Quartz Crystal Microbalance (QCM),
Electrostatic Current ( EC) and Optical Particle Counter ( OPC) techniques were investigated
for the PMO. 1concentration measurements. Results from the first 2 years indicated that EC
was the most probable technique for this purpose and it has been used for the application in
the third year. Results from the OPC investigation by Kanazawa University counterpart showed
that it can reach to the 0.2 micron at best due to limitation of the laser diode scattering.
Calibration of the electrometer in the EC technique to relate the collected particles to
electrical signalsshowed that the obtained signals between 0.12 - 189.4 mV/cm3 are
corresponded to particle number concentration in the range 0 — 11,000 particles/cm3. The
ratio between number concentration (particles/cm3) to the signal (mV/cm3) was 58.42

suggesting that every 1 mV/cm3 increase of the signal represent an increase of 58.42
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particles/cm3.Subsequently, the electrical signals of the Nano-EC were field calibrated with
values calculated from the TEOM reading of PM2.5. Finally, it was field calibrated with values
from a nanosampler employing 24 h gravimetric method. Data of atmospheric particles from
Nano-EC-PSU#01 and Nano-EC-PSU#02 installed in Hat Yai Smart City have been recorded and
shown in the developed platform accessible
from:https://airthai.in.th/th/projects/6448003c8bfbefdf1f741f01 for 1 h and 24 h real-time
display for the locations shown on a map. Results of PM0.1 concentrations in Hat Yai Smart
City from September 2022 to March 2023 showed that the monthly PM0.1 were 0.56+0.19 to
2.23+0.80 pg/m3 while the values in Chiang Mai city under EA-NanoNet in January and March
2023 were extremely high between 17.16+1.60 - 22.07+1.95 pg/m3 due to the haze from
domestic forest burning and cross-boundary open biomass burning. In the smart city health
risk management, PM0.1 from PM2.5 empirical correlation showed every 1 pg/m3increase in
PMO0.1 was related to the increase in the incidence of cardiovascular and respiratory disease.
This indicated that PMO0.1 has a possible risk factor of the diseases. In addition, the researchers
have collaborated with the Office of Disease Prevention and Control - Region 12, Songkhla to
collect data for the analysis on health impact from fine and ultrafine particles where 53
hospitals from 7 provinces have been participating in. The surveillance system has been
monitoring incidence of respiratory, cardiovascular, dermatitis and eye diseases. A dashboard
for legal monitoring and warning when number of patients increases beyond the 10setting
criteria was developed. Finally, agreement of the values of PM0.1 concentrations from the
Nano-EC and fitting with PM2.5 from PCD station was acceptable with the Pearson’s correlation
of around 0.6. More continuous collection of data is needed to improve the health risk

evaluation from PMO.1.
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