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Negative Air Ion emitting capacity of five indoor ornamental
plants and their effect on air particle concentration
of airborne particulate matter

SHI Chunyan', XIONG Jie',ZHANG Yao', FAN Bingjun®,ZHANG Liishui'”

(1.College of Forestry, Jiangxi Agricultural University, Nanchang 330045, China; 2. Nanchang Forestry
Bureau, Nanchang 330038, China; 3. Key Laboratory of Urban and Rural Landscape Research in Nanchang,
Jiangxi Agricultural University , Nanchang 330045, China)

Abstract: [ Objective | The impact of indoor air quality on human health is becoming increasingly evident ,
especially in modern urban environments where health risks are exacerbated by air pollution and the use of
confined spaces.Negative Air lon(NAI) , as a kind of natural air purification factor, has multiple benefits such
as improving air quality , enhancing human immune regulation and relieving psychological stress.The release of
NAI and adsorption of airborne particulate matter by different indoor plants are affected by their leaf surface
area, leaf morphology, their own biological habits and environmental factors, showing different trends and
characteristics.Therefore, screening indoor ornamental plants with efficient NAI releasing and particulate matter
purifying abilities, and investigating the correlation between NAI concentration and different meteorological
factors can provide reference for people to make scientific selection of indoor ornamental plants and rational
planning and layout, thus providing a healthier indoor respiratory environment. [ Method ] In April and July
2024, 10 rainy days and 10 sunny days were selected for the experiment, and five commonly used indoor
ornamental plants, namely, Chlorophytum comosum ‘Variegatum’ , Epipremnum aureum , Spathiphyllum kochii,
Philodendron tabei ‘con—go’ and Aloe vera, were used for the experiment, and the indoor anion concentration,
PM, 5 concentration, PM,, concentration, temperature and relative humidity were measured in different weather
conditions and with different plants, respectively. The ability of the five plants to release negative ions in
different weather conditions and reduce the concentration of airborne particles were evaluated comparatively,
and the influencing factors of the release of negative ions by different plants were analyzed. [ Result] NAI
concentrations were higher on sunny days than on rainy days, PM, s and PM,; concentrations were lower than on
rainy days.On sunny days, the average values of NAI released by five kinds of indoor ornamental plants were , in
descending order, Spathiphyllum kochii > Chlorophytum comosum ‘Variegatum’ > Epipremnum aureum > Aloe
vera > Philodendron tabei ‘con—go’ ;on rainy and cloudy days, the average values of NAI released by five kinds
of indoor ornamental plants were, in descending order, Spathiphyllum kochii >Epipremnum aureum >
Philodendron tabei ‘con—go’ > Aloe vera > Chlorophytum comosum ‘Variegatum’.The Philodendrontabei ‘con—go’
exhibits the strongest ability to reduce PM, 5 and PM,;concentrations, followed by the Spathiphyllum kochii on
sunny days and the Aloe vera on rainy days, while the Epipremnum aureum shows the least effectiveness.
Different plants exhibit varying effects on enhancing indoor NAI concentrations and reducing airborne
particulate matter concentrations at different time periods. Studies have shown there is a significant positive
correlation between the concentration of negative ions and temperature , while a significant negative correlation
exists between the concentration of negative ions and relative humidity. Among the plants, the Chlorophytum
comosum ‘ Variegatum’ and Aloe vera demonstrate more pronounced responses to changes in temperature and
humidity. [ Conclusion | When the objective is to increase the concentration of NAI indoors, Spathiphyllum
kochii is preferentially recommended as an indoor ornamental plant. Secondly, Chlorophytum comosum
‘Variegatum’ is recommended on sunny days, and Epipremnum aureum is recommended on rainy days. When
the goal is to purify indoor airborne particulate matter, Philodendron tabei ‘con—go’ is preferentially

recommended as an indoor ornamental plant.Secondly, Spathiphyllum kochii is recommended on sunny days,
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and Aloe vera is recommended on rainy days. Moreover, increasing the indoor temperature and reducing the
relative humidity are conducive to the release of NAI by indoor ornamental plants.Especially when using the two
plants, Chlorophytum comosum ‘Variegatum’ and Aloe vera, it is necessary to strengthen the regulation of
indoor temperature and humidity to enhance their ability to release NAL.

Keywords : indoor ornamental plants ; negative air ions ; PM, 5; airborne particulate matter ; indoor environment
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Tab.1 Five test samples

P4 A4 PLT 54
Plant family name Species name Latin name
HAE Liliaceae e Chlorophytum comosum ‘Variegatum’
KFEF} Araceae 23] Epipremnum aureum
K2R Araceae HE Spathiphyllum kochii
K EF} Araceae SRR Philodendron tabei ‘ con—go’
[ #5 #E 8} Asphodelaceae P Aloe vera
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Tab.2 Characteristic values of negative air ion concentration of five indoor ornamental plants on sunny days

B T/ (fons - em™)

HSES00°C ARHR R %

HY 44 Negative air ion concentration Average daily Relative
Species name R w/ME I ME temperature humidity
Maximum Minimum Average

H% Spathiphyllum kochii 2734 435 1812° 33 60
LB Epipremnum aureum 2023 289 1 460" 32 67
SV EE LY. Philodendron tabei ‘ con—go’ 2248 214 915" 32 72
W% Chlorophytum comosum ‘ Variegatum’ 2581 375 1 687 32 69
FiZE Aloe vera 1466 266 996" 32 70

Fhka b RZE LA R EVEE G R

The letters a and b represent the results of significant differences from multiple comparisons.
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Fig.1 Changes in negative ion concentrations of five indoor ornamental plants on sunny (a)and rainy(b)days
22 PHRXSHMEAMEEVBERNZTSOEFHIKE
W 3 Fr7m , B RN R S i M AR AR R il 2 A< B 85 - B I (i A Ak 22 53 B 8. (P<0.05) , -3 1 H K %]
INHEFE M B8 SR E AR PS4 T %, 430 A 1179 dons/em’ |, 780 ions/cm®, 708 ions/cm’ |
548 ions/cm® fl1532 ions/em’, /G L HE IV K, ¥ S8 SRSy &ilm=2 PSR E F4E
PIAETE B B R 22 5 (P<0.05) , Hifth 4 Fp s PO B AR ) 1 28 T RME A AE B 22 5
WAL b FrR , A6 L0 B 0] B 09: 00—18: 00, 12 4 4l & S o0 1 25 3 FhE 4 1 25 - 40k B A8 4k
SRR IR R B B 16 I 17 ISR IS I Al i 2 I B S M e R AR AL AR
SRR Fe (BT ) BRAE 12 B R0 17 B, L8 1) 67 B85 1 2k B A L 4 o BN v T Al 1 22, 251
20~440 ions/cm’s FAHAE 12:00—17:00 1 25V Y Uk B2 W 0 55 T HAh 4 A4 , 22(E°8 170~1 430 ions/em’,
HATE 16:00 5 17 257 274 B2 55 1 19 4 il 2 4k Y 25 (B IR B1) 874 fons/em’, 5 4230 iy == Y- YUk B 25 H
IKF 1427 jons/em®s AE 4B 8 G0 AE 11:00—13:00 Bexd T4 T4 235 N FREE 17 55 7V BF 19 RE ) o ;
Al 22 B ETE 10:00—12: 00 % T4 b 28 PN PREE 17 525 Uk BE A9 B8 ) e o 2 25 7F 12:00—15: 00 XJ T



55 6 3] TEFRHEAE - 5 b2 LB R R 2 00 S 1 RE ) S 2 SO0k Wk JEE ) S M F 5 - 1613 -

FETHE NI TR T B A RE Sy deii . IR AS R W], B 2 M A CE 1 h R IR B RS R
T T R, (N Sl S SR e MY S 2 b5 R B R, A S AR R S 3 b A 3 i
FERAR . AN [FAE TR R — PR 5 vh SRR 67 55 (0 e AR R IR AN ] o SR 75, BT R P 2
BRI N BB TR R Ty T AR B A
F3 PERRSHEANVNEEYRMETSAB FIRENFEE
Tab.3 Characteristic values of negative air ion concentrations of five indoor ornamental plants on rainy days

BB TR/ (ions - cm™)

HAE4508/°C AR 1%

Y44 Negative air ion concentration
) Average daily Relative
Species name RRE e/ IME SR fIE -
temperature humidity
Maximum Minimum Average
HE Spathiphyllum kochii 2024 215 1179 32 72
L84 Epipremnum aureum 1018 344 780" 27 72
LB 5 Philodendron tabei con—go’ 1364 115 708" 32 71
iM% Chlorophytum comosum ‘ Variegatum’ 669 300 532" 27 77
B2 Aloe vera 846 220 548" 32 74

FhEa bURZE BN R ETEZE AR

The letters a and b represent the results of significant differences from multiple comparisons.
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25 5 (P<0.01) , 4230 1 22 5 225 PM, R BE AP TR B 5 M 25 7+ (P<0.05) .
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Tab.4 Characteristic values of PM,, and PM,, concentrations of five indoor ornamental plants on sunny days

PM, %/ (pg-m™) PM, ¢/ (pg-m™)
T 44 PM, ; concentration PM,, concentration
Species name ARMH H/ME TFHME &ARMH e/ MH TFHME
Maximum  Minimum  Average  Maximum  Minimum  Average
12 Spathiphyllum kochii 39.7 27.0 32.7" 45.6 29.6 35.4"
LR Epipremnum aureum 38.3 314 34.5" 45.8 35.6 41.3"
GRTE S Philodendron tabei ‘ con—go’ 54.6 17.3 32.8" 64.8 18.7 36.8"
4 =% Chlorophytum comosum ‘ Variegatum’ 46.5 34.3 38.5° 56.0 394 45.9°
FiZE Aloe vera 37.8 31.8 34.9" 42.8 34.0 39.8"

Fhka bICELZE A BEE2E LR
The letters a and b represent the results of significant differences from multiple comparisons.
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Fig.2 Changes in PM,, and PM concentrations of five indoor ornamental plants on sunny days
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(16,6 pg/m®) LR (10.2 pg/m’) FIFT2 (8.8 pg/m’) o IRBTZE R I IR B Bl 4 AR 430 ol 2 T
PREE PM, F1PM, ¥% B2 A BE T S5 , 2 BRI P Z5 7T I8 PM, R PM, 1R 32 B8 00 0 T A W 2 1 22 5
2.4 PARERSHE RN EEWE B PM, 1 PM,, KR E

WS FrR , BT K 5 A WA A Bl 2 () PML  F1 P, (4996 B M (AR 4k 25 57 B 1 (P<0.05) . FI5 £
RO, G 2 A LS P, VIR P AR 5 P2 5 (P<0.05) 15 113 4l & SR A7 1
BFEMEZE S (P<0.01) s A% S5 P28 PM, R BE X (A 7E 1 2 R 22 57 (P<0.05) s 4300 1 22 5 P12 4 4
SELR G PM, R B2 M AT AEAR S0 3 M 25 57 (P<0.01) , A1 13 22 5 P S5 A7 AE 38 M 25 5 (P<0.05) , s B 5 1
5 PM, Vi BE B AT AERR 10 5 1 22 5+ (P<0.01) .
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Tab.5 Characteristic values of PM,,.PM,; concentrations of five indoor ornamental plants on rainy days

PM, R/ (ug-m™) PM, #&E/(pg-m™)
iy 4 PM,  concentration PM,, concentration
Species name Bl FOME T ORAE RAME P
Maximum  Minimum  Average  Maximum Minimum  Average
2 Spathiphyllum kochii 55.0 42.5 46.3° 70.5 52.0 58.2°
L8 % Epipremnum aureum 61.2 48.2 53.1" 73.3 59.3 66.4"
SENEELEY Philodendron tabei ‘ con—go’ 64.0 43.0 49.0" 74.5 52.0 60.3"
iM% Chlorophytum comosum ‘Variegatum’ 68.8 53.1 59.0° 77.0 65.6 70.5°
725 Aloe vera 65.1 45.9 52.8" 75.8 553 63.5"

FhEa b fURZE LR W ETE2E AR

The letters a, b and ¢ represent the results of significant differences from multiple comparisons.

W 3a 7, 7E 09 : 00 K8 K ICH I, BT IS LI R B] B P 5 FpRE A PR B T PM, P 35906 B R 4300 1 >
MRS R BUT RS, & 2 BRI LS A A R SN 09: 00 1) PM, T3
e 2914 55.0 pg/m®.65.1 pg/m*.61.2 pg/m*64.0 we/m’; 135 L8 85 HI 4450 S 00 PM, -S40k 5 F A%
E 34 FAE 17:00, 730 514 42.5 pg/m*.48.2 wg/m* 43.0 we/m’, 5 25 F AR AH H BLAE 15:00 J9 45.9 wg/m’, 43
22 R (EH EUTE 09:00, 355 68.8 pe/m’ s MR BLAE 17:00, 4 53.1 pg/m’s BRI R AIRIAEY) PM, 734
W P A o (S R AR ) 251 LR A R B Bl 558 (21.0 pg/m’) 925 (19.4 pg/m’) (A3l 1 2 (15.7 pg/m’) |
2835 (13.0 pg/m®) AT (12.5 pg/m*) .
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FE B LI s TR] BE P, 42300 1 =5 LB S R R 1 1 P, - 2 B 2 VR A8 4k L 7 09:: 00 4331
iK#) 77.0 pg/m’ . 74.5 pg/m’ . 70.5 pg/m’, FAKAE HBLLE 17:00 53514 65.6 peg/m’.52.0 pg/m’.52.0 pg/m’,
LR FNPTES 0 PM, - v A AR R T BB 3, 7E 091 00 fie =i B 5371 0 73.3 pg/m®.75.8 pg/m’, 4% 3 e 1%
fHHIAE 17:00, 4 59.3 we/m’, 228 Fe I H EAE 15:00, 4 55.3 pg/m’s BRI K 5 AR P, ~F- 3473k i
I SR AE A 22 A R SRl = 245 (22.5 pg/m®) > 2725 (20.5 pg/m’)> 1% (18.5 wg/m®) >4k
(14.0 pg/m*)>& M 22 (11.4 pe/m’) o TEJIRN K A Al & SR 505 2 P FREE PM, R PM, ¥R B2 19 B ) Je ik
FIEERZ U S 8 RN 4 30 1 22 T PM, R PM VR B2 Y BB T 95022 .

a PM, &% PM,. concentration so0r P PM, #¢ % PM,, concentration
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700 -« = 60.0

PM, K/ (ng'm ™)
PM, . concentration

533
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o
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30.0
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L ex fing 4y _ % SRz 43
5 Spathiphy llum koc hii Chlorophytum comossum “Variegatum® ™ Epi premnum aireum = spathiphylium kochii Chlorophytum comosum “Variegatum® ™ Epipremnum aureum
| EHER 2k | R 2k
" Philodendron tabei *con-go* Aloevera " Philodendron tabei ‘con-go® Aloevera
I B¥ Time I E¥ Time

K3 BIRTR 5 A WL STR I  PM, R PM YV B 72 £l
Fig.3 Changes in PM,, and PM,, Concentrations of five indoor ornamental plants on rainy days

25 SHEAYVNFEVENZ=SAEFRESEEEMNEXE

FHOCHTSE R, 8 N PRI v i) 28 U0 8 1 B S R R 38 B A R ™0 A5 2 — I s
56 5 b E LB A AL 10 d B W DU B R AT P24, A B A R ) — R 9 A By ~F- S A, A Rl I R
FHBTRT R AAT 18 2K , St 90 L& d . 7MW, 5 b 2 P UL B4 AB ) 6 15 R R TR K 07 B 1 4 AT
FEZE S (P<0.05) o it LB, % 48 UL BRI ) R 2 A0S - B8 5 T IRE R R I B A T A S
OIAT BT A RN 6 i o AEASIKE A I ERE v, 5 ol UL SR )RR i 5 A0 B TR B S R
R W OAOC, R R AR OG . BV PR RE A R, 5 s UL SRR ) R s A S 1 Y
e JRE 0L g 5 S PARH VPR B A, 5 s UL BURBL D R s RUTA S T MR B IR . e il o 22 P R
I 2 e 5 3 AR A B W SR A A 2 M R B IR P R v

Fo6 SHENUTEVBHESABEFRESSEEXEENMBEXE
Tab.6 Correlation of negative air ion concentration with temperature and relative humidity
in five indoor ornamental Plants

Hi¥) 44 Species name S i Temperature AIXHEE Relative humidity
L8 Epipremnum aureum 0.545" -0.311"
iM% Chlorophytum comosum ‘Variegatum’ 0.763" -0.758"
P2 Aloe vera 0.721° -0.771"
% Spathiphyllum kochii 0.542" -0.472°
LSS Philodendron tabei ‘con—go’ 0.437 -0.577"

#RFE 0.05 K OBUIN ) 1 38 AH G 5+ R 7E 0.01 7KF- CRUI ) I I 3 AHE .
*indicates significant correlation at the 0.05 level (two—tailed) ; ** indicates significant correlation at the 0.01 level (two—
tailed).
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