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Abstract Measuring the ability of plant leaves to trap particulate matter is key to conducting studies
on air purification by plants. In this study, 10 common trees with different leaf characteristics were used for
the determination of aerosol regenerator method and filter membrane method, and the method was selected by
comparing the accuracy, time and cost consumption, operational difficulty and other factors. The results show that
the aerosol regenerator method is more accurate and stable than the filter membrane method when qualitatively
determining the size of particle holding capacity of different plants; the aerosol regenerator method is more time
and labor efficient, and it is advisable to use the aerosol regenerator method when conducting a large number of
sampling measurements; collecting plant leaves that fully receive dust as samples may be beneficial to improve
the accuracy of the aerosol regenerator method.

Key words aerosol regenerator method; membrane filter method; amount of dust retention per leaf

area; method comparison

*EEWA: M HRHGHRIBE (202206010058 ),
F—EE: KEWE (1997—), &, W-LRgEE, PPy R E MR S5, E-mail: 250202456@qq.com,
BiEEE: REF (1975—), o, ¥REEH TR, FENFERMAEYN YIS, E-mail: 383856367@qq.com,
WIRHEE (1977—), %, flEdZ, FENFLEMESEIE, MR . ST eEAEFSY, E-mail: xhfeng@scut.edu.cn,,



SREEWEAT . 2 AR FH BRI AN BE T IR 7 N LIS 113

o E IR A PR 2 R 5 & T T 2 IR BT IR
EETGYRE NN 2 KR IR ) — U B
LR, RIARTE 10 um PLF (UKL TS Y4 nl BE
W AN, TORARTE 2.5 um LAF B9 ] 45 A6
FERIERE, AR SEE P, miE NI R
W RM, Y EA s SR R B
H A LA MO 42 A 2 BE 1 B A FHAILER B F 5%
&%, BRRE, YA TR H A EE T2 5 R
W Z 05 R R W sg . AR I R 4
i, RUREE B AE, NTER RGN K
JE W R R B kR L e A
PARI Refifa 45

FEAE P AR RE B e ik b, WA
TEME (MF) ¥ S & A4 i% (AR) P,
BE T8 75 DR R AR R 43 Ak (ultrason-
ic-EWPA ) M i 253k (MS) " B s ik
(SEM ) """ DL K i-Tree #5%1 ' UFORE #& #4 [
SRR

GEATT 10 a P 273 2R3 52 7 vk AR 5 SC
BRI (L), SR 12 A i 22 e O
BN, 139 5 N b 51%; HREA S
T R T L 18%; MBS 5 HE 16%. {H R
2k HAR AR Y i o S, R R
R r o L. A I R A AR ik . UE L
Ve FR b B AT . F B R s S e X R
F U AN [ AR ORI e, b i
B A 5 1 0 ) Sk A T R A AR Tk D R
L, (HZARREX 4. REEMEE . LRRESL
PR R B, F2W R R A AT, A
[vi] 5 32 1A Y 22 S0 EE 9T 420

)\

m il 2
B AT A Bk
B

B PRI 4 BT
m i
=

& 1 i L e S kT
Fig.1 Statistical chart of the literature review of plant dust
retention

BEXT A R, AT AR A R 25 1R e o
FrRFIE 22 ORI 10 BlvR WIS AN BFFER S, B
JoR R A i CAR, J ) AR A L

) FENETE (MF ) 43 s A 9 i e XA R
TR RIURL ) W A, PR R BUA A G IT 45 4R
A 10 Ff ke 4 P57 i 1o B 40 TSP PMy,. PM,5.
PM, T OL R HERR M . PR O Ik O RE I AR . BRAE
MEJE S 7 AT X E BT, LB W R b e
IR E . A B I SEE T, RSN
AR, e HERYER SRR, LIRSS
FEl WA s 20 52 T Tk B PR LR 22 52

1 HREEE
1.1 RSB

KA R AT T AL R el AR B 5 B
ARAETTRTAY ) e i BE (113°28753.997E,23°16°
58.43'N~113°29'02.41"E,23°16 27.15'N ), % 4 Bt
XL 10 A3E, Gk, TAEH e 4 ]
KT HHER M, ERESAADATEM S E, FEHE
YA @ \LWRS Ficus altissima, JRMFE3E Elaeocarpus
apiculatus . FKW Bischofia javanica . W& Cassia
Sistula 55 o SRAEIX IR FESHATIEM A, BrdF 20k
P5 R DX IR ST YAt g LA SO B 42505 . A7 NG 3
i R
1.2 SKIedel

VERET Fr S5 H A AE B 0 22 0 10 B TR R 0F
TG (R 1), HAPRR Broussonetia papyrifera
SXF 0¥ Ficus hispida “h 655 Hb X 55 5 2P 6E 13
Fofp U1 Sy b A LA AR 22 BB T 14 %o R
1.3 FFE AT ik ie
131 ARAFALE 2021 4E10 H 28 H, %2 5d
s IR ASE R T TG o B R Y
PER IR AF . @RIOS5 1 3 IMERE AR
FH =58 5 MR ARAE R B AR B P AL ) B b R
PLFEHLR AR /L, /IR /N BTV R R
U R/ R, K 80 M. /i 200 A
i, FEFRMARNGTN BB LS T, drric s
By RS NS
132 ok (1) B IR T i
2k, VML 5 5 A FL AR 10 pm, 2.5 pm, 1
um F1°0.25 pm (1 AL I8 B, e &5 2 PM L .
PM, 5100 PM s VA PM, s, B BT . ASHIF Y G
BIERURLY) (TSP) Jitfe i DU ZF1, PM,, 1Y 5T
BN PM, s 0. PM 5 BL S PM, s, Z FlT, PM, ;5 T
N PM s 5 PMy,s, Z ATMY. (2) SR I
AL WA = Y N R Y N R S N S St N TF e



14 #1555 B

2023 4F 2 %65 39 45 1 4

RS2 10 XK JURL 4 D B 2R 18T IR IF TR A 3
5], TEBUBURI ) S, IR AR AR DAL (53 9F
2£.0.001 mg - m”™; BURERF[E] 360 s ) R S i
PM,. PM,. PM,, Fll TSP ik &, ARIE R & 0 4k
R RAR 3] IR 7R R 4 o i

133 M Ax (1) ih7i AR S B iy AR 2
fe RN SR O A% L . AR an R AT
AAHY TSP, PM,. PM, 55 PM, Sf it i AR

2INEL

R,

Moo =M/ S\t

K, My FERLT TR R (pg - em?);
M, Rt i R ) S e (pg); S AFEIE R
A (em? ),

(2) FER RepliAS: TR, 58 2 Fpill
JE TR IFER R, BRECE = A AR A, W
SEFEM BT AE DR (08 4 RN, THRH AR
1.4 SEREERMERIE

AUV R MR MRS TE SR T 2021 4 11 ] 13
HeRAE, B GEE 3 B S R A n94T 1B & LA,
G5 AE A T 1 O 1) LA SR [ AT A ] BEAIL
KBS Fr, TN [ AR A R v R
(R 2D B 25 5, AR OR A o 70 A B Aoy 2B o L
THIE B —MRKAR . e LR DL SRt AL g it ok
LA 3 R i 2R e T -
1.5 MR 4HEXT LS

K F SCHRIE A FE i 00 AN SO 254 . H
RIER L IX O A 5 Ficus microcarpa . E51L1¥
IR AEYE | KAEEE K Lagerstroemia speciosa. 414

“EEEW Bauhinia blakeana “E RS Y22 fE 1 5 M
R MMEER R, AN, 1E R
SR R TR AR —

2 HERE5RH

21 AREAFZFNELERELEST

211 HEBREHELREH > K2 PR, F
FHAIA B TS H G 10 AL X AS [k A R 4
[ AN RE e B35 22 5% (P<0.05 ).

MAEAAS - TE B TSP W B R R, R i,
HEXT AR S FEDE, PERE A Y, K
F10.0 pg - em?®; FRKCHFEM AR . B, B
WAL, ¥RT 3.5 ug - em”; YN RERARAY
FREL 0 3 3910 A 85 B A R o LS o 5 A o v s 20
PM,, (IBE I HEF 5 TSP A —2, (HfFay & H1%
F TSP,

AL B AE PM, 5 DL K PM, 193 40 BE 1 HE
J¥ 15 TSP DL K PM,, A FIEANIA], RS i AL B
PM, ;5 fig 1 tH 5 B G5 IR IR > XA > 2t
BE > B > SETN AN > = 1LAR > RS R > 242
B > UNRS IR > B, Bt TR 40 PM, fig
JIRTHEE AR > XA > g LA > BB > et
FEIE > ST ARME > WM > 2 PE s > R
AR >
212 GEBLEE LA S WK I PR, JEK
2T AR Y 10 Bl 4 L7 i i AL TSP PM, 5 ¥
Yt )£ 5 B2 (P<0.05), {HEAA I EF PM,,.
PM, Hirife I E R AR E .

1 HKEDEKXES
Table 1 Basic information of the test plants

LERYL e S e #t &
Specie Botanical name Family Genus
AN S Elaeocarpus apiculatus #3528} Elacocarpaceae K
TERUIH| S B AS Schefflera macrostachya TRl Araliaceae iy Ll
A Ficus religiosa ZF} Moraceae 7y
BAF Cinnamomum burmannii 1%R} Lauraceae &)@
SER A Ceiba speciosa AHFL Bombacaceae HlE
e LA Ficus altissima ZF Moraceae 23
i Cassia fistula AR} Caesalpiniaceae e
Fh Bischofia javanica KR} Euphorbiaceae AR
FEJ S Broussonetia papyrifera %P} Moraceae 15)E
XA Ficus hispida B} Moraceae s
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F 2 SARE 10 FEM B MAER TSPL PM,. PM,;. PM, i&8WE (FHE + RiRE)  ug-om’
Table 2 TSP, PM,,, PM, 5, PM, hysteresis per unit leaf area of 10 plant species by aerosol method ( mean + standard error )

HY R AN R4 Retention per unit leaf area

Specie TSP PM,, PM, PM,
AR 26.365 + 0.996 6.447 £0.709 1.461 = 0.039 0.364 +0.005
Xof I 11.494 + 1.213 3.782 +0.481 0.753 £0.110 0.223 +0.037
N 10.467 + 0.661 3.250 £0.101 0.640 = 0.027 0.163 = 0.006
EQE N 5.501 +0.034 1.309 +0.156 0.333 +0.025 0.160 = 0.031
AR 4.856 +0.759 1.355 = 0.089 0.369 = 0.029 0.181 £0.031
LT JIA 4.546 + 0.066 1.043 + 0.054 0.187 = 0.021 0.064 + 0.005
B 4522 +0.362 1.002 +0.184 0.155 = 0.008 0.035 +0.012
e 3.541 +0.434 1.001 +0.156 0.238 +0.047 0.108 = 0.024
iz 2.109 +0.495 0.731 £ 0.057 0.238 = 0.031 0.127 £ 0.026
g 1.066 + 0.342 0.497 +0.140 0.323 = 0.096 0.206 + 0.056

R 3IBRRIE 10 FMAEM A M ER TSP, PM,,. PM,; 1 PM, i HE ( FHE + ERE) ng-cm?

Table 3 TSP, PM,,, PM, ;and PM, hysteresis per unit leaf area of 10 plant species by the filter membrane method ( mean
+ standard error )

FibrFik AL TR A4 i Retention per unit leaf area

Specie TSP PM,, PM, PM,
e LA 89.454 +3.339 9.352 + 1.104 4.548 £0.577 1.914 +0.574
Xof A 74.530 £ 4.722 5.415 +0.549 3.139 + 0.164 1.316 +0.069
N A 50.028 + 5.507 6.521 £ 0.150 3.519 £ 0.074 1.477 £ 0.074
LaL) 48.951 = 7.470 7.091 + 1.094 3.318 +0.838 1361 +0.366
ik 44.257 + 6.646 5.955+0.435 2.560 + 0.400 1.050 +0.170
TR 42743 +5.386 8.769 + 0.331 5.160 + 0.687 2.173 £0.292
i) 40.895 +2.412 9.501 +0.795 5412 £0.523 2.265 +0.502
JiE R 32.549 +2.528 9.091 + 1.561 6.232 +1.168 2.614 +0.498
PN A 26.677 +3.889 7.313 £ 1.702 4.107 + 1.488 1.722 +0.636
T S AR 22.126 £2.773 7.996 + 1.296 2.795 +0.389 1.145 +0.167
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Table 4 Dust retention per unit leaf area of F. altissima leaves in different directions
- B3 Leaf AL TR 445 Retention per unit leaf area

position TSP PM,, PM, . PM,
A01 4.498 1.382 0.244 0.079
A02 6.280 1.322 0.310 0.177
A03 8.453 1.328 0.261 0.128

SEAE 6.410 1.344 0.272 0.128
BO1 0.628 0.266 0.1940 0.106
B02 1.820 0.857 0.372 0.224
B03 0.986 0.439 0.170 0.120

FEMH 1.145 0.521 0.245 0.150

TE: ACHFETIEH—M, B NWEASTE—M; 01, 02, 03 70514 3 thilltad =

Note: A is near the road side, B is facing the sidewalk side; 01, 02, 03 are the numbers of three F. altissima plants respectively.

RESTMEMASEIMEAMHERGLE (FHE + RERE)

ug-cm?

Table 5 Dust retention per unit leaf area for three plants fully receiving dust ( mean + standard error )

R PRI T A 20 5 Retention per unit leaf area
Specie TSP PM,, PM, PM,
NI 26.031 + 1.883 5.008 +0.693 0.644 + 0.080 0.233+0.018
FRHR 6.447 +0.416 1.421 +0.068 0.330 +0.020 0.087 +0.001
AR 8.045 + 0.964 1.749 + 0.323 0.353 +0.107 0.132 £ 0.048
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