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Abstract - The final goal of this research is to develop a miniaturized botanical biofilter using a wick-typed automatic
humidifier for stabilizing soil moisture content (SMC) and purifying indoor air pollutants by the biofilter. This new biofilter
equipped with wick-typed automatic humidifier was manufactured as more compacted design removing an absorption
tower-typed humidifier compared with the previous big-sized biofilter made in 2015. This study was performed to compare
changes of SMCs among floors depending on the number of wicks installed on the humidifier within the novel biofilter, and
to compare changes of SMCs and plant growth parameters before and after planting Spathiphyllum wallisii ‘Mauna Loa’ on
the biofilter. SMCs among floors depending on the number of wicks were similar, and all regression lines of SMCs showed
almost horizontal lines because of long-term stability on SMCs. Comparing plant growth parameters of S. wallisii ‘Mauna
Loa’ before planting and at 30 days after planting on the biofilter, all growth parameters were not statistically significant.
Thus, SMCs of the biofilter were more stabilized using this humidifying apparatus regardless of the number of wicks than
the previous biofilter using absorption tower-typed humidifying apparatus.
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Fig. 1. The photography (A), diagram of air flow (B), and water
movement (C) within the botanical biofilter with wick-typed
humidifying apparatus used in this work (direction of air flow:
12, direction of water movement: a — b — ¢ —d).
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Fig. 2. Stabilization of soil moisture contents (SMCs) depending on each stair on the botanical biofilter and the number of wicks
installed on the humidifying apparatus (A, 4 wicks; B, 3 wicks; C, 2 wicks). Error bars of SMCs present standard error (SE).

Table 1. Soil moisture contents (SMCs) and their linear regressions depending on each stair on the botanical biofilter and the number
of wicks installed on the humidifying apparatus

The number of wicks Stair Average + SE (%) Linear regression (y = a*x + b)
1** floor 19.1 £ 0.9 y = 0.0000414x + 19.187, p < 0.001
2" floor 13.1 £ 0.4 y = 0.00000054x +13.166, p < 0.001
4 3" floor 159 + 12 y = -0.00000199x + 15.922, p < 0.001
4™ floor 12.6 + 2.3 y = 0.0000047x + 12.596, p < 0.001
5™ floor 144 + 0.8 y=-0.00000611x+14.382, p < 0.001
1** floor 192 £ 1.0 y = -0.0007x + 19.178, p < 0.0001
2" floor 13.5 £ 0.1 y = -0.0003x + 13.545 , p < 0.0001
3 3" floor 16.0 + 1.1 y = -0.0002x + 16.068, p < 0.0001
4" floor 127 £ 24 y = -0.0000195x + 0.0046, p < 0.0001
5™ floor 149 + 0.5 y = -0.0016x + 14.955, p < 0.0001
1** floor 193 £ 1.2 y = -0.0004x + 19.2236, p < 0.0001
2" floor 125 £ 0.2 y = -0.0004x + 12.543, p < 0.0001
2 3" floor 154 + 1.8 y = -0.0002x + 15.4019, p < 0.0001
4" floor 12.6 £ 2.3 y = -0.00000134x + 12.5713, p < 0.0001
5™ floor 114+ 14 y = 0.0000773x + 11.3928, p < 0.0001
o] We7F 11.4~19,3%= B|1A] AHSHA A He Aoz F3AA E3E A 9] 7]-&7]%H-0.0000195~-0,0016)
Uebdth(Fig. 2). AlIZE Aol th2 A = I SE B 4 & H3UtH(Fig. 2B). 289 RS AR B9 7 50 Bt
o= AP 9] A4 22 Uehf {tk(Table 1). HA7}F 47%<] EgE Aol 11.4~19.3%2] Heloll UL B2 7]
7S 7 20| W ERE §1ER0- 19 6~19,1%) H*HOﬂ 22 £7](~0.00000134~-0,0004) 7} = o]l 7V4A] G- E]o] Bk
i, B PEERE el = AR 84 A9 8E ol o] EIS Uloll A gt H a2 & 4= AR TH(Fig. 20).
01 7]&71%k0.00000054~0,0000414) ] 0] 7 VJH‘:} et A 9] ol whE B0 QP 489 A AIA 7L 7t
A ST EQRE QgE o]Folal A0 VUL A S4SIO, A ol i EopEe] ebgat Bie]
(Fig. 20, A7) 93] A9 7 39 B EPRR Fgol A 2 Ho]7} Ik Table 1), AT 4112 4:0] BAGl]
12,7~19,2%] S1o] GG, B BB URRE A 7P ol 39 139 B Rl 35 A 02 o 9
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Fig. 3. Soil moisture contents (SMCs) of each stair after
Spathiphyllum wallisii ‘Mauna Loa’ planting on the botanical
biofilter with 2 wicks installed on the humidifying apparatus.
Error bars of SMCs present standard error (SE).

Table 2. Soil moisture contents (SMCs) and their linear regressions depending on each stair after Spathiphyllum wallisii ‘Mauna Loa’
planting on the botanical biofilter with 2 wicks installed on the humidifying apparatus

The number of wicks Stair Average = SE (%) Linear regression (y = a*x + b)
1" floor 17.8 + 1.2 y = -0.0004x + 17.8730, p < 0.0001
2" floor 145 £ 0.1 = -0.0005x + 14.5888, p < 0.0001
2 3" floor 16.1 £ 2.5 y = 0.0004x + 16.0783, p < 0.0001
4™ floor 139 £ 1.2 y = -1.25E-018x + 13.8512, p < 0.0001
5™ floor 174 + 1.2 y = 0.0005x + 17.3704, p < 0.0001
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Table 3. Growth characteristics of Spathiphyllum wallisii ‘Mauna Loa’ before and after planting on wick-typed botanical biofilter

depending on each stair

Stair PlanECI};)elght Plan(tcrz;thh Plant( C\Ifnglume No. of leaves Roo‘zczne)ngth
Before planting
43.3a" 23.2a 23,321a 24.7a 17.7a
30 days after planting in a biofilter (wind speed: 3ems™)
5™ floor 43.5a 22.1a 21,752a 22.5a 18.3a
4™ floor 45.0a 24.6a 27,321a 22.8a 20.3a
3 floor 46.5a 23.8a 27,168a 25.0a 19.0a
2™ floor 48.0a 25.3a 30,551a 23.3a 22.0a
1* floor 45.8a 22.9a 23,866a 22.3a 21.8a
Significance ns ns ns ns ns

“Mean separation within columns using Duncan’s multiple range test, 5% level.

"Non-significant.
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Table 4. Fresh and dry weights of of Spathiphyllum wallisii ‘Mauna Loa’ before and after planting on wick-typed botanical biofilter
depending on each stair

Stair Fresh weight (g) Dry weight (g)
Shoots Roots Total Shoots Roots Total
Before planting
28.6az 20.9a 49.6a 2.5a 1.8a 43a
30 days after planting in a biofilter (wind speed: 3ems™)
5™ floor 353a 24.5a 59.8a 2.9a 2.1a 5.1a
4™ floor 38.6a 19.8a 58.4a 3.2a 1.6a 4.8a
3" floor 383a 25.3a 63.5a 33a 2.0a 5.3a
2" floor 35.5a 25.2a 60.7a 2.9a 2.2a 5.1a
1" floor 32.9a 25.0a 57.9a 2.7a 2.1a 4.7a
Significance ns ns ns ns ns ns

“Mean separation within columns using Duncan’s multiple range test, 5% level.
"Non-significant.
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