St AV eSS ®] 38(2): 217-226, 2024 ISSN 1229-3857(Print) ISSN 2288-131X(Online)
Korean J. Environ. Ecol. 38(2): 217-226, April 2024 https://doi.org/10.13047/KJEE.2024.38.2.217

o|2m 7t MEEZ Wa7l o|MHx| Hatof| ojx|= F&"

[

OH

718

ojo

The Impact of Negative Ions and Plant Volume Changes in Space on Fine Dust Purification in

the Atmosphere™
Deuk-Kyun Oh’, Jeong-Ho Kim®*
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2 A+ 71 F sol&o] uAMA|(PM10, PM2.5) AStol| mX&= ks #ofsial, AEo] 37] 5 5ol
HA o} mA A Gt mAe= S BrIsh] fote] ol el Sol WS S5k, 72 8904,
AlE SR u|AHR] A7 BES 55| Bwstgt) S0l A e E4J2 Type N.I(Negative ion generator;
204,133.33ea/cm’) > Type Pso(Plant Vol. 30%; 362.55¢a/cm) > Type C(Control; 46.22ea/cm)9] <=0 & 20| dhAyak
= A EH FA TR Hste] Fol2 HHAE7] A2|tollA oF 44178, A= x| Fto A oF 8uff gtttk o] wE
ol WA mAHA] A3 542 PM1004] Type NIZ} Type Cofl Hsto] Askago] 2.521), Type P300]
1.464] &=9kon, PM2.59] 4%, Type NI7} Type Cof H|}o] A3laE-0] 2.264), Type P300] 1.314] =& #Ho=z
A E A A= §4E nAHA] G3F AE8-2 Type P20(84.604%) > Type P3o(106.50-%) = Type P25(115.50+%)
= Type Pi15(117.60%) > Type P5(125.25%) = Type P10(129.755)9] £o|3loH, ZulAHA| ] A2 Type Pzo
(104.005) > Type Pso(133.205) = Type P25(144.005) = Type P15(147.605) > Type Ps(161.255) = Type P1o
(168.008)] 2:0]2Ick o]27] Goles] A st 52z} Age] nHaa Hesee dPHon Basigon)
S5 A WRE Defeh =AAY 0 ABAae) Lejsloret ATS Atk

F20{: Al=Fz=l S7(0[2= dif 37| &, =XIEH A+

ABSTRACT

This study aimed to investigate the influence of anions in the air on the purification of fine dust (PM10 and
PM2.5) and to evaluate the effects of plants on the generation of anions in the air and the purification of fine
dust. Subsequently, the fine dust reduction models were compared according to each factor and plant volume.
The characteristics of anion generation by each factor were observed to be in the order of Type N.I (negative
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ion generator; 204,133.33 ea/cm®) > Type P3 (plant vol. 30%; 362.55 ea/cm?) > Type C (control; 46.22 ea/cm?),
indicating that the amount of anion generation in the anion generator treatment group and the plant arrangement

group were approximately 4,417 times and 7 times higher, respectively, than that in the untreated group.

Consequently, the fine dust reduction characteristics by anion generation source showed that for PM10, Type

NI had a purification efficiency 2.52 times higher than Type C, and Type P3, was 1.46 times higher, while for

PM2.5, Type NI had a purification efficiency 2.26 times higher than Type C, and Type P3, was 1.31 times higher.

The efficiency of fine dust purification by plant volume was in the order of Type P,y (84.60 minutes) > Type
P30 (106.50 minutes) = Type P,s (115.50 minutes) = Type Py5 (117.60 minutes) > Type P5 (125.25 minutes) =
Type P1o (129.75 minutes), and for ultrafine dust, Type P (104.00 minutes) > Type P3 (133.20 minutes) = Type
P25 (144.00 minutes) = Type P;s (147.60 minutes) > Type Ps (161.25 minutes) = Type Py (168.00 minutes).
Thus, a quantitative analysis of the anions and plants for purifying fine dust and suggested matters to be

considered for future green space planning and plant planting considering fine dust purification.
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2T Ad7ee] e ofyA| o] HE=gt = =AIR
A9 eelo] Hu, o2 E HiEEHe B e
< AR d71e e 23 ddRt div1ed S vl
A= ti7] ol Wrhde YAE o, 21740] 10mErk
A2 | AHA|(PMI0)9} 2.5mE T 22 Zu|AHA|
(PM2.5)2 F-ZEth PMI0E 37] 5 LAV Eleh Al el
W] SERE HIEEHAY SehkE B Ao R B
"ot 53] PM2.5= A7]7F vl A7) hiZel 2 Hube
ol A Al Tf FEe Bl w5l AR A RSt
T57), 9, Ae 52 WA 27] AFES =0t
(Ministry of Environment, 2018; National Assembly Budget
Office, 2019). 2013 0]3 QAEo|A w|A|HR|E HEdl=
Ag7F S7FstaL, AAEA7|9HWHO) AFst Ao t4
(IARC)oA] 1o HefEd® BRell we =159 ot
w¢o] S7IskaL Qe AAolth AAlR F=9] - PM25
2 QIRE 27] AFGAZE 1279 o= 4k ) O (Apte
et al.,, 2015; Lim et al., 2012), S2yz}= 2018 3t3)
ORI R QITE FAA wlel7t of 4z o]2s AoR
X 31(Hyundai Research Institute, 2019)E]3L ¢lo] o]of tjjst
tho] Al Aotk

SEvehs olHet mAlE Aol iRt tiso ' wAHA|
R A, vAIHA A e e, mAHA] A 3
o] Bet S8y A 5 thfe Hs-F(Ministry of
Environment, 2018)2 A|AIFL UA|TF &tul F¢, A e
& A AL 5 7] SefE-sof tijt ARt e

7
Al
=
bl

W, AEA o2 ol TS nAHAE HHA o=
Aot S v Sk Aol U ‘=SHRAF 3
Agk, ‘w3 Aetsleubd s 2794, ‘7] edE4
SAE 7HEAIRE 20 AAISEL QARE o3t A%
(National Assembly Budget Office, 2019)+= =2 FA| %
AY B 2 A AR & = glth

ojfgt Ao TAQ A= nAHA 2 tf7] 2@
83 sfado] & 4= iS50l YHo] A o] om, 5
8] Al APFRA edEEE F& 9 F5ste] AlAsSH
a0, AR 7]6ke] mliEol ofgt F3pt 7t ol ik
3 B x|t Beckett et al., 1998; Kwon et al., 2018).
T3 A Y T Sole Aabetn 371 stan
(Park, 1998; Lee, 2003; Lee and Yoon, 2003; Lee, 2004,
Jin, 2005)& 7|ti& 4 Ut

f1e} ol AlEo] 7|2 ds Aol MAYSES &5
o Farow Aojd 4 glom, ojet A A3} ax
Qlof| F7]ol2of &Jgt F3}r} vl A FTo] Sof g 4
TARES A&5AQ] TalE WAL ik F7o]=olg 7]
5 9 Be FRUEAH02, H0)7F 1714 e He
AOR, skeol uet tigAke}t auAE R o= Q.
FAsHE He A o), SASE He a8A
Fololet gtk t7]1¢] 0|23t Q1o &= Ae)A 9] 37
A o3, W & gAd 249 5, 719k A 7 A9
AL, 713 7194k dus 2 AEe FEd A48 T
oheFeh dRlo® W ggtth(Jin, 2005).

TAlOA 3HA dARTE A4 off AR ol
ALARBFEE(NOx) o[ U go], AL, Hig 2o}, Alat, wlA|
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2 A5 ol 0= thHE] o] lti(Jin, 2005). ©]
A=A et Yolo g Qg vt o]y}
sto] A7) o= F3tE|o] Ao 2R ThahetA
=, o] FAFLE Q3 Solo] 37143 maubrt Q=
Ao Z FAE I JTHR.D.A., 2008). o|2ist A 7|4 EA
of o3t F714saI= EAOA oA TTpARE, A}
37kl w2 7| 7kAe} vlAAHA] 5o tfr]ed B4 $5)
T EAY 7] B9 EAIES siEsH] St Wete s
olgd 4 itk

A1E0] Folat nlA|HA] st gt A= A AU
St Ao olets FrHA S RS 7HA AL 2 s
AL qlek ey, AdelEe & S 80~90%71 A
Wolm, &5 ulqHR] §-AHA] D Wk oz d3ke
2 Qlef B3 2)el A2 oux] A 4 a&S
Eol7] fIg AuiFite] degte Aojunt F7]edo] A
HEA O 2 ¢ = YERYAL Q=(Weisel et al., 2008) EA4
o2 I3l &2 AYFE e R tofst A7 =3
T 9t vhd, Aelo] - HISATE ok di]g
74 Bo= Qlsto] Jol2ut mlAHA] Astof et A7t
ddjH o g uj gk AAolct

oo & A= mAIHA] A7t W =30 = o] ALE-
e 2EA A=l B S ol AT mAHA|
e A3 wA = FFE getstr] fiste] = E i
olof AFO| Y&t HAFTAE skl HujoA AFE
433}=], Air circulatorS F3F ¢|H3H o] o 7|<=3kS 7t
AT 5 A& spglon, Aol ApHAAS $oty
9 Fol A7 E 8ot JdFHoR WAsH= &
ol 21} A F9| nAHA AtanE vl EAstg o, 4]
oA WAk Zol21t nAIHEA] Y] WA, AHEETt &
o] WiI} tf7] F mAHA] o vA= JFE T
Ao FAste], AET Fol9 nNwA] F}ass 3
7kskal BF% mAHA] FIE et BASA] 24 7128

2 2837 919 sk

1. 3AM=z H 27 7

2 A9 Aot SASE2EAEA WA o] F
ofFcE AdA Lo &% AMH(Vol.: 2.04m’; 1.43 x
0.73m x 1.95 m) 3% Ax|5lo] A9
L R Aasiigon, BE AuTe] Z4E FA0
Aol ABTE PETControl: o]t Type ©), 3o
29k 7] & E8]F-(Negative air ion generator; ©|3} Type
N.I), 29t d& vjx]5H(Plants; ©]s} Type P)= 235131
o, AutE|gdE w2t AW 24| 6719 +3(Table
DO st AT Type NIo| Gol wal7|t
BN-105 (BlueN; Korea)S AFE-31% 21, Type PO 3<%
Al @ A 37 REAER e Adeus
(Spathiphyllum wallisii) S A~F-249] &244] 5, 10, 15,
20, 25, 30% & 6719 F@& 27 HASHch Be Y
T W5 2 723 Sol AR A ol itk
AP AL(Kim et al., 2019, Kim et al., 2015)5 Z115}o]
25:05 T2 AP SASHAT Eah Sole e 4]
o] by A48T} o] Qlrhs BI(Park, 1998, Lec,
2003, Lee and Yoon, 2003, Lee, 2004)E vlEo 2 AlSAl
of §UE BE HAT ANS Auste] GABYS
2elodck. Ea 24 A AE wATe] ik 488 A
48] A5 91) ABATE FAoiKim et al, 2018)
mE AgTo] WES] IFYALED, 12W)S A3,
28 Air Circluator2 Ax Sk v 2| AlEL A
W 2 A5 flste] 717 sslabdS Axl 5 A
sgeioi.

o
gaes
e
I

Table 1. Experimental composition method of particulate matter purification efficiency

Division Type C Type N.I Type P
Chamber (L) 1.43 (W) 0.73(H) 1.95 T T
standards (m) (Vol.) 2.04 m’ /// = > /// s |
/ -
Temp. (°C) 25+0.5 o P P \\\ “// « (ﬂ
Illumination Pine st o o
+ easurin & enerator
(Lux) 1’300 62 i’::stru:ﬂengt 3 ° '
Negativie air v “‘
Protocol Control ion generator A m/ 3 \
e -
lea 5 type of vol. 2 o
Remarks - (Max 2 (5, 10, 15, 20, %/x
million) 25, 30%) Type C
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2 8
HA A 24 5 F 39 2A sE e, Fole
Qla] Lol é—X47](C0m—36OOPr0 Nico,
T

W et AT RE AT 4% AE Bole
o uhy A Slatol 30% AELAS o AFPE A
ok 24 AAAT o]F ol WAL W, Lut
12 849 vlAHA] s HE 9stel 0B
Rolsta A0 eme) A7) Be HREs 24 X
At

B ATA TAEA] 2L HBATLee, 20045
Fastel AEACE WSO, B AR 9 13t

C

t}t 2 F9=4 42 Air Quality Monitor M2000 (Temtop,
China)& g-83al9on, 35 71402 =A3519ct 242
359 AYTF 5 250] ) BA71E (2] olsit H
Aol £2(PM 10; 80 g/m' ©]3}, PM 2.5; 35 pg/m' 0|3}
steon, % 63 whEsa sk

248 At A gole WAR W ulNuX
(PMI0, 2.5) k= 2fo]2] SA 2] vlag 9fsto] AUHjA|
BAFEAANOVA)T H143 2712407 344, 59
AAEAS AAlsh, SAFCR Folgt Aoz yehd
Ao 3dFsto], AFE7 A (Duncan’s multiple range test,
Dunnet T3)& A€5}3e). 22 EARAE AlaakT
oM FAHeR QB $oTE %S H48stor)

21
1. 012 LRI Xfolofl M2 MY S0|2 wive

Z ZF2 Type NI (204,133.33ea/
o) > Type Pao(362.55¢a/cm) > Type C (46.22ea/cm)2] <21
Ao% Lpehgeh 2ol @ MeRe Ak Bxjel e v
Slo] ol A7 AElTtol| A oF 4417d), A& v x|=Lol| A
oF gl W2 Ao g e tHFigure 1)
AlEA g AaE EE, 84 30%)00A= ol A
ZFo] 362.55¢ca/cm’ ¢l Ao 2 eERt=g), o] Au2] Cam
NE 0 CINEOIN ol WAFE 24 BHT AT

=~

(Kim et al., 2012)0)| 4 B A $HgofA A&9]
2 9RAEF 300~735 ea/cmo]] ol AE UR|Ek= HER
o= FAEI Fol A7) Aol A= 20 di
o1l $53 & GolLUyYol So, B
Aol A Hgsh= o T 200%kea/crof EUﬂ RlEES
xoke= AE.E L}EP&E}. °l= Wu er al.(2006)9] A3t
A H ke u, 7|23 A& Holo] uhet Apo]s}x|
ul 37] & So|el Ay|Hor EotAste] 7] F LA
2243} w2 Whgkes 54o] glo] LukAel Aol
A Ael Im 9loly] WEoR Az
7} AFTE ol W] Aols LA AR A
= AAste] FAH R ATS AARE A BE {3l
A SAHRL frel ol e AR A E 9 o (Levene’s
Statistic= 108.986, Welch’s Statistic= 1078.020, p<0.001),
Dunnett T3ALF Ao A % BE 487k zfol7} BAHO
2 2l 7HP<0.001)0] w}a} 0|& WAFE Type NI >
Type Pso > Type Co] 91 Zo 2 ATFE At o]8fst 2
ol wef, AuelRE ATl Solgo] el gl
A el 4 9lolon], gole wao R It 37|45

AN IN—
aNE 7de 5 Sle AoR ddEdd

>~ mlm [L HIO
2@ By O

300,000

204,133.33a
T

200,000 -

A

«

500 A

362.55b

250 A

Negative airion (ea/cms)

100

46.22C*

Type C Type P34 Type N.I

Z:Values of each bar followed by the same letter indicate no
significant difference according to Dunnett T3 test, Leven’s
Statistic : 108.986(p<0.001), Welch’s Statistic : 1078.020
(p<0.001), Dunnett T3(n=2,700)

Figure 1. Negative air ion generation by experiment type.

2. S0[=2 LA xtoloj| HE DIMIHX| YeteE Eot

) 2012 WY ulNpx £ HnsE
el =6 45 o QP PMI0S) A3 s 2

HE A3l PM109] 79 Type P30(999.00 pg/m’) > Type
C(949.47 pg/m'’) > Type NI (944.03 pg/m)o 2 HA 5o
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“Values of each bar followed by the same letter indicate no significant
difference according to Duncan's test (Leven’s Statistic=3.140, F=.499, p>0.05)
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Z:Values of each bar followed by the same letter indicate no significant
difference according to Duncan's test(Leven’s Statistic=.216, F=1.159, p>0.05)

b; PM 2.5

Figure 2. Maximum particulate matter concentration by experiment type(n=6).

A& v X Fo| A A =2 Ao R el TH(Figure 2a).
7t 8¥ PMI0 21 SEE EARCE 248l 9ol
of dufr] FAbEAE AAIS A3k FA A fo4d
= Ao = B tLeven’s statistic=3.140, F=0.499,
p>0.05). PM2.59] A2 Type C(750.98 1g/m") > Type Ps
0(697.07 1g/m’) > Type NI (657.18 ug/m’)e] 2202 e}
o, a1} A 2] Aol Bt 93 pgm o g A
=it sk dYuiA] EAREA A3 §3 7F FAA
L Q= Ao wE AL tHLeven’s statistic=0.216,
F=1.159, p>0.05). o]o] we} z+ Ag1dH FJ= PMI10
9] FE= Aol7t e AS=E wekE Glrk(Figure 2b).

4l xtololl 2 O|MMHX| Hets= It
ole wpy e vlAwA] YeRsee Wtel) Slstol,
S n]AHR|(PM10) 9 2R AHX|(PM 2.5) o H7|%
(Ministry of Environment, 2018)& 7]&0 2 AL 4
W AR sevskE 245kl

PM100] S5 7] H5(80ug/m’) o]t} Eli= BatAl
Aol AL, Type NI9| ZHL 5180]%1 o™, Type P302] 7
S 114521 Ao g yepydeh vk, Type Co] 79 Aglo]
TREE 1453 A E B 2 Wolx|A] it
PMI0 §5HselS Hemo Bass] Slato] nAig 3
AuAe AAe A3 wE FBo) v BAH Fo4
o Gl Aom HAHGOR(p<0.05), AFL 537~
82.5%21 AL = el tHFigure 3a).

A A3} w2 PMI10 F3}a &2 Type NI
> Type Pso > Type C&| 2| Ao A= it PM10
Qsjepol b 2 RS vlAE 148 2 AR mY

W2 AR Type NI -17.6730]31.2.1, Type P302] 7%
-10.232, Type C2] 7% -7.0200] o2 ALt} o]&
Foto] ol So|& o] =T PRt PMI0 4
shsgo] oF 2.528) wom, A& 87 30%2] 75 1.46H]
=2 e IS THTable 2).

PM2.57} SH45 7|& K olalr) == Bt AldQ] 7
<. Type N.I2| ¢ 53.550]%1 o0, Type P302] 7% 141
2l Ao& vepytt 9hd, Type Co] 3$- AFo] SR
£ AN E BE sEa dolx|x] ekgtet. vjAg 37
A4 At BE gl gigl] SAZ feldo] sl e
2 BENEOH(p<0.05), P 66.8~ 84.1%%] Ao=
UERH THTable 2). g3 PM2.59] 79 E3h, Type
NI > Type P30 > Type C2| £l Aoz BAE9o
12}8}2] Al4== Type NI -11.9100]1.2H, Type Pso2] 7
© —6.899, Type C(t)ZT1)ol| H]5to] Z+ 2.264), 1.314]
o] H3}a&S Ve IthFigure 3b).

Type N.I. ¢} Type P&} PM10 ¥ PM2.5 A3SIEAIS
A EH, ZA], Type NI+= PM103} PM2.59] A3} A7t
o] |A= oF 25802 BHEQ O, Type Pso2] 74
AstA|7ke] B/} 30802 Type N.Loj H|3] 2 Aoz
Uebgth o= 2ol g3t e W4 4Ae &8st
YHo R, H7H o] 7] F BE YA F U5

A E97] gEA o BaE ek v ABS o] 8%
Yot Bl g4 9§, Lol WAL B Yo
5 TR 0lo] BYHOR Agay] uRo] Axpel 2
7)o G AHHOR gol W] YRR AR
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Table 2. Expectation purification efficiency model of PM2.5 as on experiment type

Division RZadj F Model
Type C 537 186.034%** y = -7.020%*%*y + 0.017%**y> + 828.313***
PMI10 Type Pso .825 568.017%** y = -10.232%**y + 0.043***y2 +661.747***
Type N.I .695 209.979%** y = -17.673%**y + 0.111%**y2 + 675.166%**
Type C .841 844.552%** y = -5.254%%%y + (0.013%**y2 + 572.149%**
PM2.5 Type Pso 724 345.849*** y = -6.899%**y + (0.029%**y2 + 446.137***
Type N.I .668 184.898*** y = -11.910%**y + 0.075%**y2 + 452.169%**
* 1 (p<0.05), ** : (p<0.01), ***: (p<0.001), y=PM 10 (¢g/m’), y=Time(minute), n=480
600 800
— Type CRegr —— Type C Regr
\ ——— Type P30 Regr — —— Type P30 Regr
_ 500 - \ _______ Type N.I. Regr 5 Type N.I. Regr
E E
S 4001 S
= ©
e o~
5 P
§ 300 4 é
2 o
< 2
3 201 %
8 e
100 4
~o \\TvpePSO Type C
~xe et
0 . . . : : 0 . : Typem.‘\\\ — . /
30 60 9 120 150 180 210 240 30 60 20 120 150 180 210 240
Time (minute) Time (minute)
a; PM 10 b; PM 2.5

Figure 3. Non-linear regression model of particulate matter by experiment type(n=6).

3. A= X2 n|MHx| Hele=s Et

1) AMEIZE & Xjolof| K2 OJMHX| EY X TSE
A otelE £ 6l R AF PO 2
== v ugt A7KFigure 5a) Type Ps(998.83 pg/m') =
Type P20(998.83 pg/m’) = Type P30(998.83 pg/m’) > Type
P10(954.33 pg/m’) > Type P15(953.17 pg/m’) > Type Pas
(953.00 pg/m)9] Folglom, FAA EAAT {940
= ASoRE YERgtH(Leven’s statistic=3.723, Welch’s
statistic=0.599, p>0.05). PM2.59] 79 Type P5(734.20 g
/m’) = Type P15(716.63 pg/m') > Type P30(697.07 pg/m’)
> Type P10(680.50 pg/m’) > Type P20(645.60 1g/m’) Type
P25(635.53 1g/m)o] 420190 m(Figure 5b), EA4|2 HA]
A §oJAo] = Ao Z el thLeven’s statistic=
3.600, Welch’s statistic=0.499, p>0.05).
7} A3 W3 E9] PMI0T} PM2.5 5L Zdj 98.67
us/mi o) 3ol % RO, AR OR folgol gl

o3 0] PMI10Z} PM2.5 £9)
=l ck(Figure 4).
2) M= xlolofl E OJMHX| Hst

Al ) 2910 E §4E Aolo] T PMI0 Holke
41317] Slstel AR BAHEAS A5 AKFigure
5a), PM10°| $H4 5 7| H5(80ug/m) o|5h7} &= Bt
AL Type P20(84.605) > Type P30(106.505) = Type
P25(115.505) = Type P15(117.605) > Type Ps(125.25%)
= Type P10(129.758)9 <£o=2 yYegthLeven’s:
1.164(p>0.05), F:3.655(p<0.05), n=6). ABIA|7F A QA7
A 2) 45.1550] Aol 2 Hska st 153%714 Lhet

o, 71 2tol= Type P20} Type ProollA LEFHTE ©]
L, AE 820 =555 PMI0 A3lof| ag2lojear o4t
Rt Ak} AFol sl th(Figure 5b).

HAE SlAEA da 2e
Jol = Aoz 74

AOE BAEl] BE A2g
SRl Aot gt Aow

014

of sl sAZ -9
5191 2B (p<0.05), YL 46.1~
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Figure 5. Non-linear regression model and Time required to purification of PM10 by green volume type(n=6).

Table 3. Expectation purification efficiency model of PM10 as on green volume type(n=6)

Division R?adj F Model

Type Ps 461 133.718%** y = -60.882%**y + 0.017***y2 + 773.444%**
Type Pio .816 551.727%** y = -10.175%*%y + 0.038***y2 + 706.632%**
Type Pis .808 498.702%** y = -12.201%**y + 0.054***y2 + 738.732%**
Type Pz .839 446.722%** y = -16.510%**y + 0.087***y2 +803.409***
Type Pas 151 322.471%** y = -12.534%%%y + 0.054***y2 +772.829***
Type Pso .825 568.017%** = -10.232%*%y + 0.043%**y2 +661.747***

¥ (p<0.05), ** : (p<0.01), ***: (p<0.001), y=PM 10 (1g/n7), y=Time(minute), n=6
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Figure 6. Non-linear regression model and Time required to purification of PM2.5 by green volume type(n=6).

Table 4. Expectation purification efficiency model of PM2.5 as on green volume type(n=6)

Division RZ?adj F Model

Type Ps 455 530.630%** y = -4791%**y + 0.012%**y2 + 530.630***
Type Pio .814 547.609%** y = -6.729%**y + 0.025%**y2 + 47]1.373%**
Type Pis 764 382.467%** y = -8271%**y + 0.037**%*y2 + 496.755%**
Type P20 .841 454.072%%* y = -10.728***y + 0.056***y2 + 526.704***
Type Pas 763 343.724%** y = -8.602%**y + 0.039%**y2 4+ 520.947%**
Type Pio 724 345.849%** y = -6.899%**y + 0.029%**y2 + 446.137***

* 1 (p<0.05), ** : (p<0.01), ***: (p<0.001), y=PM 10 (zg/m’), =Time(minute), n=480



371 T =oledt 33 Ui A8 et nNA] Aeje] viRle 9% 225

B 37108 Slote] 49 B710BANE AAstEoL,
4] 25%S 2B D 49, B o B9 B8
oS A wAWA g A aclo AgE Aow
ellab=lgick

Fd Aol A= oF3) v}

Hole= EW 371 To= At 4= ik ofof &

A AR e HE§HS ABo] Fo| FEE PMIO

2 PM2.57} 4% F71%8k7]o) o8 ohi] 3] Fog A
kel Aakel Ao g AR E

Hong et al(2018)9] =4 =2 W 72 =X7} $H o Z

ssfo|ze] mAHA B nlAE Q4 Aol g,

Sl Fhue] 2ASH At BB 3 FAR
Zroll MAHAE ZHAA AhEoE A4 e 371 AE
AT 7K Aol BOBE Aol Fo] Jaf WA Hlet
o] B2 YroR AT mAUZE 5 YES FESH 2

o] MAIRA] SHN FeIE Aolet s, B el
4% 717l whE B4 Azte] AR TS A
Qo] Aol ol ofal WAIsH: nigat wagziole} b
Aot e o, dUAEsHE Autel Aow ol
ofefat Auke Fustel vIAAA HBE T HAAY
A AU E 2Ae Edlo], A3 27528 18t
Jol Fa5 8919 Aoz Qe £ art velE
Aok AXSH Ao AHE AgoLh B AelA] A)
A% 71 FAOR sl L S
B 31 S| S, 45 4R el 4 A

OI‘J e

T goled ulAwA ot ANE sk
B/P4sasks 4351 fhled +9ustont, 2
oFst ofeet 2tk
J, Boleal sl SR S 5 e
E.J 20|22 EH Z-ETE PM102 2.524), PM2.5
6l Ahigo] & AOR Uehdth o8 Fatol,
4 4t el el Sole W F71E Sl
718, AR, geel A Bade Aag 5

o
UM ﬁd 1o
it Jz

TR
8 o

30 Jz _ rlr =)

A, AlEo] 30% SHu|Z s W ELAE 13X

e F7bol el of sufl W golLo] HAYstH, kA
Azfo] wz} % 2o o 37143 aNE e 4 9
o} w3k tjxof vske] PM10-S 1.468), PM2.5%= 1.31
o ARl B A0R Utk

AR, AET} gol& W7 X2 o] Lol Aol

ztol 563u)E - =
Azt Aol 1722 AdjH oz A1) gk

o) H]3), PM10, PM2.5 A3}
Ao R Ve

t}. o] Fsto] AlEo] uAUAS Hesir] Lol W
AEThe 34 U B3] §S At 2dd Hoz 34
= gick

A, deggtolA AlEgAo] F7HEE PMIO,
PM2.5 A3ta &2 F7lske AdaFeln, 20% )4 71 =2
TEE YeEPSITE sHAEL 1 83 0] 20%E Zast -
Aotago] Wolxl= Ae® et

oA, f1eh 22 Auke] Yjle R W2 SAulofA=
ool Sz A} th7legel] el A7) o),
20%E Z25h= =2 S = F7]eTo] AgfE o

A7k F2E AR5 Aol wob7] lhReIA o S4H9)
ou, ol 3] 9% F7hA1el Aol Wad Ao
T gl

olfe] AuE Fstod, Fol29] nAWA Y3} T
Aol nAHA) FesHe JPHoR AuiE 5 glglo
o, HAHA] GokE et AR EAAE Al U gl uke
o yH|of T AlFFoZ =& 2= Qlit) ®ul ol gl
Sl o] A2 BAEE Soled s 4 9l
WAUSS 283 & Ul*ﬂ‘?ixl gokseS 71d

S
3 5 e Aolt.

[o
o

W ol e el A

2 %o}oq A0 S0|e "hfo] u| WA A
slof| m|A|= FaFe Fofsh=tl AL glol, ol et 1
glo] I Qsk Aoz AAEQct T3k A3 Air Circulator
£ &oto] eyl di7]eds 7MYkl shAIRE AA
ti71e oA d71 55 AesiA ARt wdstr]
olele PuIt j7|est 9 chofst A9k ZPgicka 1l
o= eAIZE glol, olell tigh &4l BgA+7t Hagh

o7 AbRE Sl

REFERENCES

Apte, J.S., J.D. Marshall, A.J. Cohen and M. Brauer(2015) Addressing
global mortality from ambient PM2.5. Environmental Science &
Technology 49(13): 8057-8066. (in English)

Becket, K.P., P.H. Frer-Smith and G. Taylor(1998) Urban
woodlands: Their role in reducing the effects of particulate



226 Q.

iyt
c

oY,
o
}op

SIS A ENES] R] 38(2) 2024

pollution. Environmental Pollution 99: 347-360. (in English)

Hong, S.H., R.Y. Kang, M.Y. An, J.S. Kim and E.S. Jung(2018)
Study on the impact of roadside forests on particulate matter
between road and public openspace in front of building site.
Korean J. Environ. Ecol. 32(3): 323-331. (in Korean with
English abstract)

Hyundai Research Institute(2019) Public perception survey on fine
dust. Weekly Economic Review 833: 9-10. (in Korean)

Jin, S.U.(2005) Anion and Well-bing (1st ed.). Hanja Engineering
Inc., Seoul, pp. 45-68. (in Korean)

Kim T.H., J.M. Park and S.C. Kim(2018) The indoor air purification
system using LED and fan for Epipremnum aureum. The Korea
Institute of Convergence Signal Processing 19(4): 167-173. (in
Korean with English abstract)

Kim, J.H., D.K. Oh and Y .H. Yoon(2015) Comparative analysis of
negative air ion generation according to vegetation type of
green space in summer: Targeting to the Yangjae Citizen's
Forest in Seochogu, Seoul. Urban Design 16(6): 1598-0650. (in
Korean with English abstract)

Kim, J.H., S.H. Lee and Y.H. Yoon(2019) Evaluation of air ion
according to the type of ridge in urban park: Focused on
Tangeumdae park in Chung. J. Eco. Env. 33(5): 587-595. (in
Korean with English abstract)

Kim, K.J., E.H. Yoo, HW. Seo, S.Y. Ho, J.LA. Lee and H.H.
Jung(2012) Air anions emission in Cam and Csplants affected
by light intensity. J. Korean Soc. People Plants Environ. 15(4):
281-285. (in Korean with English abstract)

Kwon K.J. and B.J. Park(2018) Particulate matter removal of indoor
plants, dieffenbachia amoena ‘Marianne’ and Spathipyllum
spp. according to Light Intensity. Journal of the Korean
Institute of Landscape Architecture 46(2): 62-68. (in Korean
with English abstract)

Lee, J.H. and P.S. Yoon(2003), A study on effciency and mechanism
of removing indoor pollutants used anion generated by indoor
plants. J. People Plants and Environment 6(4): 81-92. (in Korean
with English abstract)

Lee, J.H.(2003) The effect of improving indoor air quality used
anion by in door plants. J. Kor. Inst. Interior Landscape Archi.
5(1): 89-98. (in Korean with English abstract)

Lee, J.H.(2004), A study of gereration by indoor plants. J. Kor. Inst.
Interior Landscape Archi. 6(2): 53-66. (in Korean with English
abstract)

Lim, S.S., T. Vos, A.D. Flaxman, G. Danaei, K. Shibuya, H.
Adair-Rohani and P.M. Pelizzari(2012). A comparative risk
assessment of burden of disease and injury attributable to 67
risk factors and risk factor clusters in 21 regions, 1990-2010: A
systematic analysis for the Global Burden of Disease Study
2010. The Lancet 380(9859): 2224-2260. (in English)

Ministry of Environment(2018) Q&A of fine dust that people want
to know, No. 93530, National Institute of Environmental
Science, Incheon, Korea. (in Korean)

National Assembly Budget Office(2019) Analysis of fine dust
response project. Government report (31-9700487-001733-
01). National Assembly Budget Office, Seoul, Korea. (in
Korean)

Park, S.H., Y.B. Lee, G.Y. Bea and M. Kondo(1998) Anion
evolution in plants and its involved factors. Horti. Environ. Bio
Tech. 39(1): 115-118. (in Korean with English abstract)

R.D.A.(2008) Technology transfer workshop of air purification
method using gardening plant 2008. Horticultural Research
Institute, Suwon, 30 Sep. 2008. (in Korean)

Weisel C.P., S. Alimokhtari and P.F. Sanders(2008) Indoor air
VOC concentrations in suburban and rural New Jersey. Environ
Sci Technol. 42(22): 8231-8238. (in English)

Wu C.C., GGZW.M. Lee, S. Yang, K.P. Yu and C.L. Lou(2006)
Influence of air humidity and the distance from the source on
negative air ion concentration in indoor air. Sci. Total Envirion.
370(1): 245-253. (in English)



