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ABSTRACT  

In this mobile age, despite the extensive use of the Internet as an information 

source, printed newspapers remain a primary information source. In the present study, 

a relatively confined or poorly ventilated indoor space was simulated in an operation 

chamber to determine whether the agitation of four major newspapers causes the 

dispersion of particles. Newspaper readers exposed to such particles face potential 

respiratory health risks. The simulated reading conditions were quiet reading (QuietR), 

agitating of the newspaper (JigglingN), and the post-reading period (PostR), which 

enabled the space to return to the static state, and the particles with spatial 

distributions of 10 nm–10 µm were monitored. The particle number concentrations 

(ΣN) in JigglingN were lower than those in QuietR. This was caused by the 

electroadhesion of ultrafine particles (<200 nm), which were of the nucleation mode 

(10–50 nm), Aitken mode (50–100 nm), and accumulation mode I (100–200 nm), 

from the static charges created by friction between the paper surface and air as a result 

of jiggling. The mean ΣN in the 18-minute JigglingN was 20.5% lower than that in 

the 18-minute QuietR, and the mean ΣN in PostR was 19.8% lower than that in 

JigglingN. However, because of inertial impaction caused by jiggling and because of 

the larger surface areas and high mass weights of >1 µm particles, which were of the 

fine mode (1–2.5 µm) and coarse mode (2.5–10 µm), the total surface area 

concentrations (ΣA) and total volume concentrations (ΣV) increased significantly in 

JigglingN. On average, the ΣV value in JigglingN was 32.4 times of that in QuietR, 

and the ΣV value in PostR was 10.8 times of that in QuietR. Of the number 

concentrations of the four newspapers in JigglingN, the critical particle number 

diameter (CPND) occurred in particles 207–310 nm. For particles smaller than the 

CPND, electroadhesion caused their number concentrations to decrease. Similarly, of 

the volume concentrations of the four newspapers in JigglingN, the critical particle 

volume diameter (CPVD) occurred in 130–497 nm particles. For particles larger than 

the CPVD, inertial impaction caused their volume concentrations to increase 

significantly. These observations indicate that the electroadhesion of smaller particles 

and the inertial impaction of larger particles occur simultaneously. Particle mass 

concentrations were found to be as high as 168.7–534.3 µg m−3. The inhalation of 

such concentrations is a health risk for people who regularly read newspapers in a 

relatively confined or poorly ventilated indoor space. 
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