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Abstract: Fog causes economic losses in transportation. It also results in health problems when it is combined with air
pollutants. Considerable research efforts have focused on developing fog removal systems. However, most systems
operate themselves after monitoring the fog. Additionally, continuous energy supply and maintenance are required to
retain the fog-removal efficiency of the system. This study included the demonstration of a moss filter (a polyolefin
mesh interlaced with moss) as a fog-removal method overcoming the limitations of the fog removal system. Three types
of mosses with different surface structures were investigated to elucidate the relation between the moisture absorption
rate and the structures. Among the different moss types, Hypopterygium japinicum showed the highest efficiency based
on the smallest pore diameter and the largest total pore area. The visibilities with the moss filter and the polyolefin mesh
were compared to perform the fog removal tests. The moss filter could provide a cost-effective and eco-friendly fog
removal system with sustainability.
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Fig. 2 Experimental setup to measure the water
absorption characteristic of different types of
mosses
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Fig. 3 Photographs and SEM images of (a) Rhacocarpus
purpurascen, (b) Marchantia polymorpha, and
(c) Hypopterygium japonicum with different
magnifications. Scale bars indicate a size of 30
pm and 10 pm
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Fig. 4 (a) Water absorption amount of the mosses
according to time under the temperature of 24 C
and relative humidity of 100% condition. (A:
Rhacocarpus purpurascen, B: Marchantia
polymorpha and C: Hypopterygium japonicum )
The weight of dried moss is 0.3g for each case.
(b) Amount of water absorption depending on the
relative humidity. The humid exposure time is 4

hours
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Table 1 Structural property of the mosses and water
absorption amount

Rhacocarpus ~ Marchantia  Hypopterygium
purpurascen  polymorpha Jjaponicum
Pore diameter 262 460 225
(nm)
Total Pore arca 1.64 2.14 4.57
(m”/g)
Amount of water 18 1.6 25

adsorption (g)*

* at T: 24 C, RH: 100%, and time: 4 hours
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Fig. 5 Real time images of visibility changes inside
chamber according to the time (a) without moss,
(b) with moss on the wall, and (c) gray values.
Gray values are obtained using the Image J
software without and with moss condition; high
gray value means low visibility. Square indicates

the value without moss and circle indicates the
value with moss on the wall.
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Fig. 6 Schematic image of fog removal experimental
setup and photographs of polyolefin mesh filter
and moss filter
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Fig. 7 Real time images of visibility changes over the
time (a) without filter, (b) polyolefin only filter,
(c) moss combined polyolefin filter and (d) Gray
value using the Image J software over time (A: no
filter, B: polyolefin filter and C: moss filter
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