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Abstract - The final goal of this research is to develop a botanical biofiltration system, which combines green interior,
biofiltering, and automatic irrigation, which can purify indoor air pollutants according to indoor space and the size of
biofilter. The biofilter used in this experiment was designed as an integral form of water metering pump, water tank, blower,
humidifier, and multi-level planting space in order to be more suitable for indoor space utilization. This study was performed
to compare indoor air quality between the space adjacent to a botanical biofilter and the space away from the biofilter
(control) without generation of artificial indoor air pollutants, and to evaluate plant growth depending on multiple floors
within the biofilter. Each concentration of indoor air pollutants such as TVOCs, monoxide, and dioxide in the space treated
with the biofilter was lower than that of control. Dracaena sanderiana ‘Vitoria’ and Epipremnum aureum ‘N Joy’ also
showed normal growth responses regardless of multiple floors within the biofilter. Hence, it was confirmed that the
wall-typed botanical biofilter suitable for indoor plants was effective for indoor air purification.

Key words - Biofilter, Dracaena sanderiana, Epipremnum aureum, Green interior, TVOCs

oY BANMISE 27 370 EAA S0 Aol
85~90%2] A7+ Lﬂﬂ algn%(Yu ¢ al, 2009), oL E&
of Frfgls HAow AR A, e A
a1kl Al ‘?zf 3& U]*ﬂ‘?ixlﬂ A 7 1ektEE (L e
2} oo raste] drfele]
27 S1gshaL qlok, GukAl Al 571 % Xé AR 714
ShhER s @358 ARAIACIAIA ZH, A7) FA7] 9=
52 A =] Ith(Soreanu et al, 2013) wj2kA] A& 7|4k
NS o 8T RS ofah v, Y 7] 9 3]
R

*WAMXX}: changheelee@hknu.ac kr
Tel. +82-31-670-5102

© 2 ox|9) MIWL (WORTIUM B

=

i g

QX Y2, °]9]

g Ao & HOltKLiu et al,, 2007), A& u}o] e o] 9.
e 9} 254 35(phytoremediation) &) £-3+A)|0]aL, Hfo

A 2L Qo] dukdel 7] AA A
= 2
o AESA T HEZS Eulsid

= Y&l = A
TEAoR %ﬁ}ﬂh e Hkg7lole oM e 7] E5
= Ao 0 At ol 21 A A 45
A LHChoi et al., 2014), AN} F712t Q1o whe &5 A
Aol £t 4‘7] Z@}%@ 2AsHAA AE 78S A
B G A1 3lo} ol WelE B W AT
et At ob] 27] THA ol

B Qo A1 A 7 A4S 8T HuE 75
9] botanical biofiltration?] Z-E-A] AU F7|2lo] H3le}
3 42njo| o2le] W 42| WSS WO =M A1) F2
o) 9842 24l i Mol 2 Bl ol /1ol o) 2

SO 2R R,

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



HEEHHAE Korean J, Plant Res, 28(5) : 665~674(2015)

oz} stic,

M=

0z

EH
=

Huy 4Evol o Ue 2D A%

371 35 9 AlE S 29 eHgstel Ayl 571 ZiA
ATHE o7 913k By AlEnto] e dE AlAHE =
47| B 5L 1200 mn X W 500 mm X H 1750 mn) 74| 10 mn)]
Erjolad A1 AL sto] ARSI, HERGA) 42
Hiol @ 8 o] /& tha Zeh(Fig. 1), AHRE AE
A B, FHRE 7 AT TelT sue
S8 (metering pump), SE T (water tank), 237 |(ring blower),
$E72 AR, Aol AA/517] 919 SAE 42}
ol2BE} 2 A7fsto] el vholmele] s 214} ik
Eok=0 % 7208 71 2(1,1200 mm X W 100 mm X H 200 mm)oj]
100n FEO] 42 131574 418 4 SIS ARSIk, 10),

500 :

le
| 150 | 150 100 | 100 |
f f —r—]

100 | 100

Pall ring

1400

1750

350

Air =) )

Ring Blower
Metering pump

Fig. 1. Diagram of a wall-typed botanical biofiltration system
used in this experiment (Direction of air movement: C—>B— A).
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Fig. 2. Changes of soil moisture content depending on multiple
floors within a wall-typed botanical biofilter.
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and a wall-typed botanical biofilter.
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Table 1. Physical and environmental parameters of air flow
characteristics in a wall-typed botanical biofilter

Air flow characteristics 15 min on - 45 min off

Wind speed (cms')’ 3
Air residence time (s)* 6.7
Air ventilation rate (m'min’')’ 1.512

Pressure drop (mmH,O + SDY 8.0 £ 0.1

“Calculated values.
YMeasured values.
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Fig. 6. Growth responses of Epipremmum aureum ‘N Joy’
(left) and Dracaena sanderiana “Vitoria’ (right) at 75 days
after transplanting into each floor of a wall-typed botanical
biofilter.
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Table 2. Growth characteristics of Epipremnum aureum ‘N Joy’ before and after planting within a wall-typed botanical biofilter
depending on floor position

Position of floor

Plant height (cm)

Plant width (cm)

Plant volume (cr)

No. of leaves

Before planting

13.6 b 20.2 a 5,557 a 37.2 a
75 days after planting in a biofilter (wind speed: 3 cm's™)
204 floor 18.4 a 21.1 a 8,312 a 454 a
3.4 floor 18.4 a 20.5 a 7,954 a 46.6 a
44 floor 17.1 a 19.7 a 6,650 a 44.6 a
5t floor 18.1 a 20.6 a 7,618 a 46.4 a
6w floor 14.0 b 22.5 a 7,162 a 44.4 a
Significance o ns ns ns

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

"™"Non-significant or significant at P = 0.01.

Table 3. Growth characteristics of Dracaena sanderiana ‘Vitoria’ before and after planting within a wall-typed botanical biofilter
depending on floor position

Position of floor

Plant height (cm)

Plant width (cm)

Plant volume (cm)

No. of leaves

Before planting

17.6 ¢ 19.2 a 6,468 b 30.4 a
75 days after planting in a biofilter (wind speed: 3 cms™)

2nd floor 29.0 a 21.8 a 14,382 a 36.7 a
3rd floor 27.5 a 223 a 13,875 a 36.0 a
4th floor 26.3 a 21.8 a 12,486 a 36.7 a
5th floor 27.8 a 229 a 14,745 a 33.3 a
6th floor 23.5 b 24.0 a 13,753 a 31.7 a

Significance ok ns * ns

“Mean separation within columns using Duncan’s multiple range test, 5% level.
Non-significant or significant at P = 0.1 or P = 0.001, respectively.
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Table 4. Fresh and dry weights of Epipremmnum aureum ‘N Joy’ before and after planting within a wall-typed botanical biofilter
depending on floor position

Position Fresh weights (g) Dry weights (g)

of floor Shoots Roots Total Shoots Roots Total

Before planting
41.0 b 13.4 c 54.3 c 3.36 c 0.94 a 4.30 c
75 days after planting in a biofilter (wind speed: 3 ams™)

2nd floor 51.0 a 15.6 a 66.7 a 4.19 b 1.09 a 5.28 b
3rd floor 47.8 a 14.7 ab 62.4 ab 4.03 b 1.03 a 5.06 b
4th floor 48.1 a 14.3 be 62.4 ab 4.02 b 0.99 a 5.00 b
5th floor 47.2 a 14.1 be 61.3 b 4.26 b 0.98 a 5.24 b
6th floor 514 a 13.7 bc 65.0 ab 4.90 a 0.99 a 5.89 a

Signiﬁcance sk ksk kskok skskok ns skskk

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

Non-significant or significant at P = 0.01 or P = 0.001, respectively.

Table 5. Fresh and dry weights of Dracaena sanderiana “Vitoria’ before and after planting within a wall-typed botanical biofilter
depending on floor position

Position Fresh weights (g) Dry weights (g)
of floor Shoots Roots Totalz Shoots Roots Total
Before planting
20.6 a’ 1.46 c 22.1 a 3.88 a 0.24 d 4.12 a
75 days after planting in a biofilter (wind speed: 3 Cm-s'l)
2.17 be 24.8

2nd floor 22.7

a a 4.08 a 0.34 cd 4.42 a
3rd floor 22.5 a 2.13 be 24.7 a 4.22 a 0.33 cd 4.55 a
4th floor 224 a 2.94 b 254 a 4.56 a 0.41 be 4.97 a
5th floor 25.6 a 5.05 a 30.7 a 5.02 a 0.75 a 5.76 a
6th floor 26.0 a 2.86 b 28.8 a 5.24 a 0.50 b 5.74 a
Significance ns ok ns ns HEE ns

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

"™"*Non-significant or significant at P = 0.001.

19,3 % 69,5 ppbw | A2 00, 00, TVOCs®] Bk % VOCs, 353 4317|7502 ulyE 34o] We oo

=9} FZHA= 71240,52 +0,1 ppm, 406,0%36.1 ppm, 1510 £ ?l#zi_i JéEivOH e HiellE Jhhal shint
110,3 ppb i}, E3) ZF A7) 2999 F2HX= A (Delhoménie et al., 2001; Delhoménie et al., 2002b; Mohseni
Tl A A UrEf AlEHte] @ FEjof o3t AvE| A Habrt and Allen, 2000). Lefu} & Aof| A= o2 2. A& o}

A2 A o2 e THFig. 7, 8, 9). A e Bz, e Ade WYAZE Al vol L HEO AlA &
Hpo] e W S0l Fxol= nAES] 2 TEHS ARet e He I E Ao dekdn

VOCs A23fsoll wet depAlm, f7] Solut B Sof At upehA £ By AlgutololdE = Hold Auly] gt

A B Eo] AU e AEde Hol= BEFo] A2s AIRERE obut A A WA =AY Ve E T
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