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Abstract

This study analyzes the effect of negative air ions on the concentration of airborne particulate matter and evaluates the expected
purification efficiency of open spaces for particulate matter by investigating the amount of negative air ions generated by plants.
This study establishes a negative air ion generation treatment environment, plant environment, and control environment to
measure the purification efficiency of particulate matter under the conditions of each, analyzing the expected purification
efficiency by designing a particulate matter purification model. Results show that the amount of generated negative air ion
according to environment was negative air ion generation treatment environment > plant environment > control environment; this
order also applies to the particulate matter purification efficiency. Moreover, it took 65 min for the negative ion generation
treatment environment, 90 min for the plant environment, and 240 min for the control environment to reach the standard expected
purification efficiency of particulate matter concentration of 960 mg/m? for PM;,. For PM; s, with the designated maximum
concentration of 700 mg/m?, it took 60 min for the negative ion generation treatment environment, 80 min for the plant
environment, and more than 240 min for the control environment. Based on these results, the expected purification efficiency
compared to the control environment was quadrupled in the negative ion generation treatment environment and tripled in the plant
environment on average.
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<ol Eo] mNHRAE 2013 AARATA

(WHO) A5t = A A-2x(IARC)of| 2J8f) 1+ Hel=
22 A e EA2 U ti7|eel & Fake v
A3t Qlow, 2018'd ghaf] mA[AR| = 15t A4 5]
= OF 4% o]2& Z o & ®iI(Hyundai Research
Institute, 2019)=| 37 It}
FeluEhs of2feh A Ao thet thg-o= wlAH
734, vAHA] A vl v, mAER] A7
ol wet S AP 5 RSl th-S-A(Ministry
Environment, 2017)& AAISIL AR gkl 5,
Qeks AA| HaL T UXFY] Sefgksol gk ARk
oA B, AE2 02 ufjol A sk= nAHRIE
HHdA o7 Aok e nEgt Agolth di e
AR AR, =g AEskbda 27|day,
‘7l edE=d wiEAA 7FEARE 278 AL QL
A9E o2t A= el wiAHA] Aol dhgh o
2] T = Qof|A] ol El= wlAHR] o th387 |0l =
St Zlo] &Alojci(National Assembly Budget Office,
2019).

oj2fgt ol H-gAolar 2hagt t3HQl =4
7 1Pgskavirt Ay WA Q= ol 549
717838t Ak A 3714 fQlow FE Al
ok A A 8912 7EN(Gas) 71 HEE 5
e 7S], v, o 5 AEAe] A o
(Aerosol) T2k 3t th71 3], Al WA, 23
= &1t A (ST, 37 ol2s) YEAE 5)
= &S t71gste|oh == o|gA| ek Wies
715 “gelel=t] olF A5AQl e W Sl A
o] = 37| o] 23loltt.

7] ol3let tf7] F 54 EEo] B ARl A
A, Ay e, WA 22, A= B
choksh Q10 R Qlsto] RS iAW A= Ak ek
(Oxidation-Reduction)ZFg-0] UER = dARS ol
(Jin, 2005). F7] o]23k= U= o] 1960 dthHE 1 &
3 A7t ARFE o] AAY7RA] R AL Qi
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3t H 3715 o] AA e = FRIgS o vEhk=
At olopr|sh=t, thiEA] o= Fugt AHS A4=3s)
o] QP WkSS fiestal AAlol| M-S = ke
QoFsk 4= QIti(Ji, 2003; Kim et al, 2005; Park et al.,
2014). o]2f3t Aaik= AtAje] wet ke AnE=
e sPAolN B we 219] t=eto] lckKim,
2018). olafzt =elofl o2 183k ol wl2 2018
¥l ol e Aleolek. kLol 1ol sl o
A ulAIcks BALoR Sole WALS 919l HAls B
o] 2HE(Radium)©] -5l HLRIO]E(Monazite)S
o) YR AMgato] A3 1=21o] B Afefolck

2710 ol @3fe] fi} = WA 71712 Cl2i(Attractive
force)ol| o3t 57142} anolrt. ¥7] F mAIYAE &=
ORI R gES HIsHE e A=E ol
= (Repulsive force) 0= ¥7] 5 FE5H| ==t
7] & &0l2o] ol2fet BEES $49%) sl 11714
¢HgsHA slof vigell JAAA 3715 Feikict
(RD.A., 2008). 20|22 nA|Hz|e} 5743} Ao
ot St A2 o' s o] A A Aiks
o] Ha1%]31 QltiLee, 2003, 2004; Lee and Yoon,
2003; Zeng et al., 2007; Zhang et al., 2008). |25}t
Fol29] 37143} mak= A elvete] 7 2 o
7187AIQ] mIAHAle] thet s ® 2 H 4=
& Aot

AR Q19IH o' Fole-S HHAIZ]7] I3t taEA%l
WS = i aatol] ofgt WY S|ERE ARSSH
WA 0= S| F 7ER[o]e) ol2fdt AES e W
AEAe] A 4= ke oA & ARl =
A=A QIEK(Kim, 2018). WhH, Al=0] Yo
Aoz Fol -2 FaotEds WA 7RsAdel Wl o
zoll, BlAIEA] gt gk wiAHYS gk ofsiet 3
7¥7} o] FolZIehd, AR 92)7F AL Q= mIAHA] &
o7 128Al 7ol 8- 4= k& Aotk ERL o]
SEHPHE 7120 AE B 5A7E 7] B8-S AEjtsto]
28 = 7] whzell T A olaL A ] wlA|
2] o3 ’Polet & 4= Qi
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AR, Zol2t) A=) npAHA] Aot &
Sk

21, SAME ¥ A3t =

Q0] AT BWEIA), 712, Al 5 o
30101] et 2st S} A 5 2 o o)
AR B2 Sistol A AR =gl A
S22 AIFA U]l 4 FH(Vol.: 2.04 m’; 1.43 m
x0.73 mx1.95 m) 358 HEa Axale] A7}
AR 2|43} Blglom, HME AT EAlo ZIeYEle]
o} AEh= ti27H(Control; 013} Type C), &0]22]
HAA] ek AvkE 551 $I Zol A7) A
—(Negative air ion generator; ©]5} Type N.I), 4&2]
Sole wpeal vlHA) st ke el Slet
Al i 2l5K(Plants; [} Type P) & A 3742 A7
31} Type N.I19] -&o]2 2A7]= BN-105 (BlueN;
Koreay& $-8319101, Type Po] %4 uAA1= 4
0l ol Ao Wgeke A vl s

] ol 9% T3P 2R E3} S0l ubge 7};451- 29
PE—,—OI S (Juniperus chinensis)E AE-2A

%X—q.‘ﬂl 30 %= 2|53

RE AL YH 38 7]ea) Sole BAyaRe AF
A o] Yrh= 48K Kim et al., 2015; Kim et al.,
2019)2 #1810} 25:0.5C 2 AAHA| BAleIAC) E
3} S0l HpALe. Aol Waba] Zha ) Alto] 9Jrk=
H11(Park, 1998, Lee, 2003)2 HFERo 2 A5l Alo]| 9]
= B30, AR Alste] eRdeEE 2/dst
At T3 2A A] A1E vz B3 2R 243
FABE] flel e Aol M=ol QEE-(LED,

nlAIA] ok Sl AL ol ik

249 90 goleo] mulx] 7| gatal4: H7t 625
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U 97 8L glslo] 17k
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A7] Air Quality Monitor M2000 (Temtop, China)-&
skastglon, nAHA|(PM 2.5, 10)5 38 7HHos
24 3lgick. E42 359 AT S 250 T 7]

= [2F] oo} Ele AIE(PM 10; 80 yg/m?® ©[3}, PM
2.5; 35 ug/m’ oJ3hol FEIP. o, F 63] WY

ST
T3 2018 =gho] e el=d) A= FAE
Skt 2ol20) A =vke] IS vets] fstod

554] SRR 710]eRES7|AIRTHINGS,
CORENTIUM, Norway)& gz Wo} ZF Alg-1d 63]
BRI S Salo] Golew} ahe] P o
slefsisich T BE 247l 24 HUES Thos)
7] $fstel whelERO 2R E 12 m o2 A7 251
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Table 1. Experimental composition method of particulate matter purification efficiency

Chamber

Division standards (m) Tmep. (C) Ilumination (Lux) Protocol Remarks
Type C Control -
(L) 1.43
Type P ((\g)) ?_';53 25+0.5 1,300 i p;dzrg; ensis 30% of vol.
3
Type N.I (Vol) 204 m Negativie air ion lea (Max 2 million)

generator
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28 AR 7 57 Sole AR 9 oy
2] e Zpolof SAFRI HlaE ffste] AHiA] &
AR(ANOVAYS AlAatT BAM 0 Sofat 7o
2 YeRd ZAilof skelo] A% (Duncan’s multiple
range test, Dunnet T3)-& -85} o, T 471 54
RPEE WSS e Ae HEs gAo=
Kruskal-Wallis testE AA5}al AEAA S &2 Mann
“Whitney test S831ick. 2gHom 2t AT
u R AskE-R-S B Hrkslr] SJste] A
A 3| HEAAS AXBIITHSPAW 18, IBM, U.S.A)).
S, E EARAL ARITIITON AR o
e ofolE %S Healic

d

3.1. 202 WM Xtoofl w2 AT 0|2 R
Zh ARt B S0l AR Type NI
(204,133 ea/cm’) > Type P(420 ea/cm’) > Type C (46
ea/em’)2] 291 A0 & VheRyt) S0l HHAYRRS A
K Faje]te] vlgle] Zol& WA7] AftoA oF
4,4384H, A wjR|tolA] oF 9uf) W2 A o= vepith
(Fig. 1).

AP Sol W 54 AT E, Type N.I19|
735 AARAA BZHAYEF 2,000,000 ea/cm’ol] HIG}o]
1105221 A o= S o, B At Hlsie]
UEF| =0 2212 LeRYQIk Wu et al.(2004)2] B
o] w= R 7] 230k A G o] Zjolof whet AolsiARE,
37| & S0l A7|1H o8 Eqste] ] & 4
=2 wEA WS 520 qlo] AHEA] Al
A ZAE AR T m Rl Ao HaEgle) ofof &
o2 7|9} 247 Alel] A0 SJsto] Folo]
W=7 A7) )] A o8 Tk A=At
9] Zo|& whAYTFe] 79 Bt 420 ea/em’Q] AOE =
A=, Aol CamAlE W C3AEof|A] Sol&
e 574 2413 A9KKim et al., 2012)0f|4] Haig]
A ggollA A1Ee] Zol& WhAYRF 300~735 ea/cm’
of| Fsk= 191 Al o0& Uepsit ofof] wheh A1E(3F
L, 84 30%) 0 ofal] HAgskE ol ok 3
374 ea/em’Q] Z o2 g8 4= QIQick 7 Alg
o2 gk 2jo|5 Ul FAREARE HAJsto]

AFoR AFS AR ATl BE f3olA TAE
{ojio] = Ao 7 BALE|Q) omj(Welch’s Statistic=
3241.683, p<0.001), Dunnett T3AKEZ o] ula} Lo]
2 HRAIEES Type N.I > Type P > Type C2] =21 Ao
2 = Ae(p<0.001).
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“Values of each bar followed by the same letter indicate no
significant difference according to Dunnett T3 test

Leven’s Statistic : 109.037(p<0.001), Welch’s Statistic : 3241.683

(p<0.001), Dunnett T3(n=2,700)

Fig. 1. Negative air ion generation by experiment type.
3.2. 20I22| OJMMX| Y3t EY

3.2.1. 21 D|MHX| 5=

LA T A5 7 At vlAEA| e FaL FE
S A Azl PMp2] 3% Type P(999 yg/m’) >
Type C(949 yg/m’) > Type N.I (944 yg/m’) 0.2 HA]
Elo] A ulR|toll A 7HE = A 08 LR 2t -
P UNHA| FAL =5 AR S E 2451 fisto]
U AHHR] FAREARS AAEE Ak FAIAQ] Fel e ol
= Ao 7 BAERICH Leven’s statistic=3.140, F=.499,
p>0.05). PM,59] 79 Type C(750 yg/m’) > Type
P(668 ug/m’) > Type N.I (657 yg/m’)2] <=0 & Lyelyt
ou, 319} H&] $22] 2Jo|i= Bt 93 ygm’ 0= HA
E| A}, SEAIRE AdulR] EAkEA At 77 1F S AA
e gl oz BMEQItiLeven’s statistic=
959, F=1.488, p>0.05). o]of| w}z} 7} AlE1d )%
HAHA| O] Flei= 2ol 7t glis 202 = YickFig.
2).
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Fig. 2. Particulate matter density as on experiment type(n=6).

3.2.2. OJMHX| Hat 2 & 7| EStK| 4
3.2.2.1. PMp E3t 2

AR ARE Hsle] wE PMy, 3} 58 74 4
7k, 5 EARR) Golilo] e AoR EEigion]
A 80% oldel Zlom Uehi(p<0.05, R®
upper 0.8) AN E= BHES K123t 4= gl Akl 3
S & A9k PMyp A3t £-&-3 AT EH Type N.I
> Type P > Type CO] =02 =& Z1 o2 FAESIch
217t A1 Py 3t ks AhE, Type C=
ARFAS}) whE s ie Helol] 71 2 FFe vIX= 13E
o] AG7t - 1142591 Aoz BAgglon, ojzfgh
$A|= Type P(-39.641)2} Type N.I(-41.748)°f H|}
o] 7+29%, 27% 452) A2 Uk, Z; nlAHA
9 27] H3kesee ol W] At 9 AR A
27} dizpol wlsjod of 4] ] 8 Ao R ek
o} Type P9 Type N.IS u]mwst 75 uiuiA] 5
%37) PMyy = sl Aakg mlahe 24, 3%
ko] Al5=7} Type NIoA] B 223 22 o] 22 A

o7 FAEo], AFARE AA o) tisto] Type N.I9| ]
AR =7t 7P ] Folts AoR UEitt
(Table 2).

A5 SRS S8l S mAAEE 2y
< Pyt oAEA(PM,g)  E7]E(Ministry  of
Environment, 2018)3} B us}o] 7+ A& bjA|HA]
7| A RS BB Al 5 960 pg/m’ S 7]
0= Type C2| [U]9- LHE(150 ug/m® oph]ollAl 2+
SfAR H3te] ulNHA] 7| YSAITES [URE
(81~150 ug/m®)J7HA] 160, [ E-E(31~80 ug/m*)] 74|
2203, [F5(30 ug/m® OBH]7HA] 24048 o141 Ao
= Uehgkor, Type PO} 79, [WRB7HA] 602, [=-5]
7] 754, [F&]7H] 90821 2108 FAE|GI. uiA|
o2 Type N.I2| 9, [LRE71R] 455, [HE]7H4]
553, [F2]71A] 65+ ?1 AL o= EAE|IckFig. 3). 4
7] A1k Esto], nlAHA] 7| ASAITES Type NI
> Type P > Type C2] <=0 & &2 =] Qck(Fig. 3).

Table 2. Expectation purification efficiency model of PM, as on experiment type

Division R?adj F Model

Type C 884 811.184™" y=-11.425% +0.060x> -0.0001 x> + 922.923
Type P 884 414.057™" y=-39.641x +0.534x>-0.002x> + 1080.460
Type N.I 849 273.683"" y=-41.748% +0.601x2-0.003 x> + 919.435

* 1 (p<0.05),** : (p<0.01), ***: (p<0.001), y=PM 10 (yg/m*), x=Time(minute), n=480
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Fig. 3. Expectation purification efficiency of PM,y as on
experiment type by the time change(n=480).

3222 PMys 3t 2

AR AR Hste] W PM, s s} 2 4
I, B AR ool s AeR EAE e,
A2 80% o411 Ao & LRERK(p<0.05, R? : upper
0.8) AA|Eh= 2 Al=d o= Sl Ayl Alo= &
=gk PMys A3t 383 AEW Type NI >
Type P > Type C2] =02 &2 102 ZA4=]]e} 2}
Z} AT PMy s A8} el A EE, Type C= Al
Zrasto] W st Halol 7Fg 2 F3kE viAl= 13
O] A7t - 835591 ZAlom BAEQlom, of2f3t 427
= Type P(-26.153)2} Type N.I(-28.971)9] v|5}o] ZF
32%, 29% 4521 202 etk 2, Zulex] %
%) 27] AL Sole uhly] Hel T 2 Al el
7} thzte] ulste] of 3uj oy o & O Pt
ek Type P} Type NI #]mg 49 u]uiA) £)
371 PM 5= ool G iRz 221, 33
FE| A7t Type NIoJA B a3t pA12 H 52 4
oz FAEo], APARE Aol thste] Type N.IofA|
OAHEA] ek wEA] 7 sl 210 = LTt
(Table 3).

20| AR} R p2lutet Z0ARR|(PM, )

%

o

418

of|X. 7|&(Ministry of Environment, 2018)2] H|WE
Ee 2R 7| SRS EAeE A 2AL E
T 700 pgm’E 71EO0E Type Cx [Hf (76
ug/m’ oholA SRHAR HejEled Aauie Al
e [VHB(35~75 ug/m))]7FA] 14048, [H5(15~35
ug/m’)714] 2004, [F3(15 ug/m® O[S} 71A] 240
opgRl Aoz FAEILE Type PO mAHA] 7]efA
SRR [WRE7IA] 60+, [2-E171A] 702, [F517HA
8021 10 Leeton], Type NI2| 5%, (L}
A 4042, [HF]7IA] 504, [F517HA] 60221 o= &
A= Ick(Fig. 4). 4371 2k Fstol, mAHA] 7o)
ASIAZE Type NI > Type P > Type C2] <=21 710
= A= SIck(Fig. 4).

200
1o o Type C
Type C Regr
] o Type P
— — Type P Regr
600 a Type NI
==== TypeN| Regr

Particulate matter 2.5 (tgim’)

Tirme (minute)

Fig. 4. Expectation purification efficiency of PM,s as on
experiment type by the time change(n=480).
3.2.2.3. 7|t XIS
SPA 5 wAR|f 2o AEA] et K-S B
A2 7| gsiirbe Ao R vlusty] 9fste] o
o] 2% Tl 71 SIS AVISIIAEHED. 1). 1
A}, PM,09] 71783k |4== Type C : 1, Type P : 2.9,
Type NI : 4991 Z0& Ueptom, PM,s0] A&

Table 3. Expectation purification efficiency model of PM2.5 as on experiment type

Division Radj F(p) Model

Type C 866 685.517"" y=-8.355x +0.047x> - 0.0001 x> + 632.983
Type P 880 396.329"" y=-26.153x +0.354x2 - 0.002x* + 710.072
Type N.I 821 222.981™ y=-28.971x +0.422x2-0.002x> + 628.007

* 1 (p<0.05),** : (p<0.01), ***: (p<0.001), y=PM 2.5 (ug/m?), x=Time (minute), n=480
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Type C : 1, Type P : 2.9, Type N.I : 4¢] Ao & ELA
AT} Al xR 7B vAHA] 7 =719 Zpo]
of wel Z|egakss 1) Aol L] glgtoLt, Sol
< 7] Agjate Aid s 2 HAE el A
5 2 LERJTHTable 4).

471 Ak F5te] nAHA] Hslof Fole WAy
7] AelRt7F 7P B AR 2SS qdslon, Ak
2t 3 o] vlsto] Y5gt
t}. o]2fgt A= HH 4 7] ol ke miAlRt
A= ’.‘z_'@:rL = 14101]

o ule, 5t 5
. ofeleh ke Alel Wete] Ak s &
ol2] S S, AT el WA Ao 87
TS Al o] A o] B Al H]O}o:]
271 Hlol uAiA] 5 P @ gEge] §1
& = 718} 27161 uhEel Ao i) u}
ES) A E0] 35 9 ZARRRR 0] of3F T3} uljA|E 4=
cH(Park et al., 1998).

mﬂ_

EP. 1) EP.EL=T.G.PC/T.G.P(CorP orN.I)
E.P.E.I. = Expectation purification efficiency index
T.G.P = Time for purification to good index of

particulate matter

A S0l vAIER] 71 geAl Bt 629
C = Non protocol
P = Plants
NI = Negative air ion

3.3, S0[2 WMz} 2k=9f 2

S0l b WA 7ka9) ekl Wil 4
212 vlwd A2, Type N.I(32.00 Bg/m’) > Typc
C(22.00 Bg/m®) > Type P(17.16 Bg/m®)¢] 402 &
ofe: WA] AelFold H e SAR ekdch
(Table 5). SPARE 21 g2 =] v 571 & B2 Al
FtaPo] wWE tsolgAld s HaL 7% 148
B/ olalel o2 Lepdrh, S elE el
EAZR] xlo|& A E 7] Y3 Kruskal-Wallis testS
AN A4 © &2 Mann-Whitney testS 21-851%1
of. 21 23}, Type Pl the 33} B2 02 Hela)

Al 52 Aoz FHEICHp<0.05). SHAIRL Type NI
o Type C BAAC Zol2 ek okt
(p>0.05).

ofe] Aals nlstojiol mE Al folH )

ZIEAE 2 2heo] HEEeH, e AR
Aofet the faolie SRRl Ao} g Ao
et} 8ok Ml shEe] pAk- A g Ao
= Sl E3E FUR g0l AlE AElHtollA E¥
£ A B0 Usiche BEgile A
- S)gich SRk oleig Ak URislello] o)

T7F S HeaL eiE 7400 Qlol olEArIE

Table 4. Expectation purification efficiency index of particulate matter by experiment type

Expectation purification efficiency index

purification rank

Division
PM]() PMIO PMZ.S
Type C 1 1 1
Type P 29 2 2
Type N.I 4.9 3 3
Table 5. Radon generation by experiment type, and compare means
Division Type C Type P Type N.I
Radon(Bg/m?) 22.00+2.27 o° 17.16+1.01 b 32.00£1.74 a

% Values of each means followed by the same letter indicate no significant difference according to Mann-Whitney test
Kruskal-Wallis’s x? : 11.005(p<0.05), n=6, Mann-Whitney’s Z : Type N.I-Type P; -2.887(p>0.05), Type N.I-Type C;

-2.326(p<0.05), Type P-Type C; -1.687(p<0.05),



a4

630 @

AESHTHE HelA TP Qs AR Bel, 24
710) B9ke 3k F714121 Tlofele] Spaut gl
o] Wadh 20w BekEiglc

< Bk 918l =Ry qlet. olofl Sol HWAY7] Az
T A1 iR TR S 37 S 2Adske] ZH A
A uNHR] AEE 588 Skl u|AHA] A5}
LdlS JLEsto] 7|y S| A8k

71 AINE 0RHH, S0l HIAYRES. Zol2 YY)
At > A vt > tiRAte] ol lom, mAHA]
93t g T3 FUS FIR] A o= Yeith SN
720l whE wlAEA] 7 e SkaE-2 PM 2] 79 X
315 960 pgm’S 71502 Lo Whyy] A2l
6520 Easlglon, A& vixlh= 908, =
2407 oPdor FAEYITE PMys9| A9 il =
700 pgm*S 7102 ol A7) AE| = 604, 4]
E iR 804, thRAN= 2408 oiko] Ao & Ut
wik o]of w2 gt ulNHA] 7| AR iR
1, S0l WA7] Aejte] 74$-4.45, A& Ael=2.9
QAo BAE|Qirt.

olof wjet 37| T ol th7] ZF nlAHA] A5t
T} Qs AoE HdEglon, 1EE] Fol &
7 o= AlEC] W3} FE R O =2 F 0= vERY
c}. olgfel Agle] Avk= o]0 %712 EAJe] oJst
ZAIR] AR =it T A AHEe] A, &
oS SRISE 4= QIglom, FEIgh 37143} At
E YERSILE olgfel 371783 maks Fehdakgel
ofgt-gol WY mAHA] gsto] ke mIHAANL
AlEAol| eleh AETY EHA F7F 9 AE|RRgol| <
St &2, SrEhE TS W FFS vHE AR d
E|Ql}. olde] AukE FRteto] =A] W 57] o] Ay
T2 7 A S Qs AR 2 mReEo) =
] Hch, 7|22 A1Eo] 71 583t 57] o]0 oJgt
Atants wf sl nAARE ARe = 9=
eto g 2haE 4= 913 A 0 & AR E|GIC

¢

23]

o2fet e HIOR %, A HiX 84S 27|
golsA st SAlE A UiF 2 ST oA
WA Fie Holo] njXs FEE AR qrgslof
F Zlofek Rl AlEAle) Ale e A2 57824

W= YRS ESdoted, Alee] AEiaeat v
A Zgste] BAel tigt A7t 3 ojof AlEelA
Aohe Fol2o] npAHA] Asle] nizl= FEE
AT = & Aoz IdEgle: vpRee g of
1717 e A, sk 59 Hlant ofFoix|al
V= A3l niAHA] Aot meo] AeslE F1t Bl
ekaqld Joked ool Eede = 4 9l
AORZ ALt oo % Rt niAHA] Aok
SHsto] gofe] S2le F3f AlE Hekslal, 1%

8o that =ol7} Lasi.

gt
4

fEo

[e]

=]

=3

o] _IN ol
X

fr

%

flo dlo r|r

ALl 2

o] =2 I |EAHEAINS] olFEopr|2At
AYEAAZ : 2017RICIB5076963)0]] oJ5lo] &t
opessy

REFERENCE

Hyundai Research Institute, 2019, Public perception survey
on fine dust, Weekly Economic Review, 833, 19-10,
Seoul, Korea.

Ji, C. K., 2003, Effect of anion: Living books.

Jin, S. U., 2005, Anion and Well-being, Seoul of Korea,
Human of Earth.

Kim, H. S., 2018, Yonhapnews, https://www.yna.co.kr/
view/AKR20180525110400502.

Kim, J. H., Lee, S. H., Yoon, Y. H., 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.

Kim, J. H.,, Oh, D. K., Yoon, Y. H., 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.

Kim, K. J., Yoo, E. H., Seo, H. W., Ho, S. Y., Lee, J. A, Jung,
H. H., 2012, Air anions emission in Cam and C; plants
affected by light intensity, J. Korean Soc. People Plants



A\SEe] BAA) HekE Slet A

i
Eg
o

Environ., 15(4) 281-285.

Kim, W. G, Kim, S. S., You, S. H, Kil, I. H., Kwon, S. H.,
Lee, K. N., 2005, A Study of influences caused by far
infrared and anion on human body, Kor. J. Ori. Prev.
med. Soc., 9(2), 93-106.

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.

Lee, J. H., 2004, A Study of gereration by indoor plants, J.
Kor. Inst. Interior Landscape Archi., 6(2), 53-66.

Lee, J. H., Yoon, P. S., 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.

Ministry of Environment, 2017, High level fine dust
concentration manual for socially vulnerable class,
Atmospheric environment policy office, Sejong, Korea.

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

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

Park, H. S., Shin, C. S., Yeoun, P. S., Kim, J. Y., 2014, A
Comparative study on the stress recovery effect of forest

A S0l vAIER] 71 geAl Bt 631

therapy, J. Kor. Inst. Forest Recreation, 18(1), 13-24.

Park, S. H,, Lee, Y. B., Bea, G. Y., Kondo, M., 1998, Anion
evolution in plants and its involved factors, Horti.
Environ. BioTech., 39(1), 115-118. BioTech. 39(1),
115-118.

R.D.A., 2008, Technology transfer workshop of air
purification method using gardening plant, Horticultural
Research Institute, Suwon.

Wuy, C. C,, Lee, G. W. M, Yang, S., Yu, K. P., Lou, C. L.,
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.

Zeng, S. C., Su, Z. Y., Chen, B. G., 2007, Air Negative lon
Concentrations and Their Affecting Factors in
Greenbelts of Guangzhou, J. ecology., 26(7), 1049-1053.

Zhang, Z., Yu, Y., Zhang, M., Du, Q., Chen, J., Mao, F.,
2008, Negative air ion concentration and environmental
factors for Mount Tianmu of Zhejiang Province. J.
Zhejiang A&F Univ., 25(4), 481-485.

« Assistant Professor. Deuk-Kyun Oh
Department of Green Environment System, Konkuk University
nicel0214@kku.ac.kr

« Professor. Jin-Hee Ju
Department of Green Technology Convergence, College of
Science and Technology, Konkuk University
Jjjhkke@kku.ac.kr



