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Distribution of the particle size multiplier of road dust
fall during autumn in Tianjin

LI Shuli'? JI Yagin'*™ ZHU Zhenyu'” ZHANG Shijian'"*
ZHANG Wei'*  ZHAO Jingbo"*
(1. College of Environmental Science and Engineering, Nankai University, Tianjin, 300350, China; 2. State Environmental

Protection Key laboratory of Urban Ambient Air Particulate Matter Pollution Prevention and Control, Tianjin, 300350, China)

Abstract; Eighty eight sampling sites of dust fall were chosen on 11 roads in the Nankai district of
Tianjin during the autumn of 2014 with two different heights for each site. The dust particle size
multiplier k&, . was calculated for the collected samples after merging via resuspension experiment and
the portable Grimm 1. 109 aerosol particle spectrometer. The distribution characteristics during
autumn in Tianjin was studied. Results were as follow: (1) There was only slight difference for dust
particle size multiplier k,; between the height of 1.5 m and 2.5 m; (2) in the case of the 1.5 m
height, the decreasing order of dust particle size multiplier %, in different road types was minor
arterial>collector road>express way>the outer ring>major arterial ; whereas in the case of the 2.5 m
height, the decreasing order of dust particle size multiplier k, s in different road sizes was collector
road>minor arterial>express way >major arterial>the outer ring; (3) there was significant difference
for dust particle size multiplier k, ; between the two sides of East-west roads, which may be related to
wind direction during sampling.
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VAR PERES Tolb & 8 Skt AL R RE (R ) | X 28 S5 A 11 22 g L NAT TR e 1o E A0, DR T A 5
ARG YL RIZ R T TR, o 4R URY) (PM, ) V5 e U2 E AL kT 2 R BB A R
PM,, s (1 EE B IR 2 — R R ok PR A AT 25 SR 720 TR PM, E BT5 elRS iE b R 35
7 R 8 2 — st TR A 05 2N R T AR T BT , B0 B PR A 2 Ay, 0 T 5 e A R ik . HE Mot B
TF 9 SR R B A A0 o B %) B, o i) T 34 2 HE s Bt | R PN AN 9T 2R FH 26 [ AP-421 7 [
P fHE UET AP-42 SRFE T IR R SE PE A B | AT I 5 HR i 1 I 8 24 SR 1 Y TR B RN 2 4
P, 8 3 R AR R 2 Sk T R B %4 2R HEBOE SR 5T, 1 T A A T % AR 2R R g i T 4 2 B HE ik
?%3%[8—15] .

TEAT FHAE B R AR YRGB 2 PM, JHEBGHE BB, ¥ S5 2 2o B X R SRR (K, ) L AR
ZHFFEAT L EIR ] AP-42 45 236 B 500(0.15 g/ VKT) V2 (M| o/ VKT &35 BH 4247 3 — /0 HL
HEBCBR 1) SRTTT, AP-42 P 45 AR BE AN ke 2 AR A S 00N 750k, b7 B SR B ke, o S AR A 52 [
AR 4 KBRS HFSE PM,  Fl PM B9 EL ISR A 72 o PM, R PM B L AR A i3 %) A ik e 5 4 SR
B AP-42 TRAREY by ORAG TR E PM, HEROE B, 2380 50 A 8 M ; R, A 2EAF 5T AR
A EHET I AP-42 25 k7 FE TR 2508, (B AR 25 PR AR A3 7 vk 22 Itk , o 1 45 21 o v
B AR L PM, s F1 PM o 14 LA 23 A5 30 b (8 R TR &, 5, DT A5 380 T (065 8 2 HE IO ., T 2 X 3 %
R 2 B TR T AL OE

AWFFE I R AR TA I W A, FH PR 7 2 1 AV 48 0 R AR 354X Grimm 1,109 X 2R 4
PRI [ o A St EA TR A 0BT, M 3 Ao B3 A5 281) R et il ok 3 I o 2 s 88 e B ks,  , X A
O ATREIE BBIF ST, A 20 ol R T 38 65 A A2 SR AR R Y RN PML, S HE RIS B I AR S 4%

1 #ES I (Materials and methods)

1.1 RAEMUES T A

EHIR PVC M AR ET (AR 15 em , #ME 16 cm, 5 30 cm) MEsE ER RGPS AL Kb
4%.20 HAN 200 H & BFRAETT JEKE 0.1 mg A9 7087 KA 58 #5208 BRI AR 15X Grimm1.109 | F & 7%
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12 R e e R AR
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(FE AT 1 301 2% M0 M T 19 55 B8 ) A BE R 2R RT, 2%
T B CE 16 SRR ET RFE S E ULE 1.
1.3 SREERT[E]

FEE] 10 A R KB Rk = py SR H | [A] i
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FE 11 A WA R
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AR 1A BSR4 T IR B R
7KL R X5 5 XA T 2 Fig.L - Locations of sampling sites
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(2) W2k 5 i 4D S5 oA 2 et R 8% 0 R AN [) 35 B 0 S R AT 5 9, 19 AR B B 5 3R IS 3k 4 R
it s K IR PO A 2 A 30 e P V7 2 TR A BB A I ) B 48 X AR R AR 154X Grimm1.109
Xof P 2 i EA AR BE AT, DT B 45 ANTR A B (7 B TR 5.

2 R 5118 (Results and discussion)

2.1 B FEASIE] i AL R AR B RN K, Y HESE
T R TR B, RS (1) P
Lys
kz.szkalo (1)

ok, s B IE S5 R BE RN, o/ VKT 5 1, 5 Ay B R AR IS H (R0 A2 /N T 2.5 o 194 JB0RL 40 S5 522 4
EU ko BT 1505008 AP—42 $EFZRPRIAR /N T 10 wm 1 & {H(0.62 ¢/ VKT) FISURLAY) 5 i F 43 E.

X AN ) i T B 2R 202 (A B TR ke,  HEAT HUAR, S5 R DI 2. NI 2 PR AT IR 1.5 m 2.5 m bR 2R
AR R ke, F AR A3 ) J2 0.152 ¢/ VKT 0.132 g/ VKT, F/IME 3 5l & 0.086 g/ VKT 0.072 g/ VKT, -
KI{E > 52 0.108 ¢/ VKT .0.106 g/ VKT; Al UL 1.5 m kbFN 2.5 m Ab (4 R b BE e 8K &, o 10 F- B AT 22
KAHSE, 1.5 m F1 2.5 m ACRFEASPRLEE BN £, s KA/ N T AP-42 HEZEMIAE 0.15 ¢/ VKT. FH L AT 1, 18 [H
2D FETCHEN by A7 TE M 2 S5 DRI, 76 G 1) T 08 9 2 HE TSOT BRI, S B N B 4 ] AP —42 R 2
FEHAEAAA, ARG 225 by ST B A7 0 % R B TS BLHEA T S 30 VP A | AT e AE HE OIS P ) AN ff o

ANTR] 157 B AR A 2 s TR AR K-S KIS A5 R 3B, P>0.05 , BIVAS W] g J32 A g 24 fr s B e 5K k&,
BARAT G B30 5z H] SPSS AT #ATROM LAY T K50 v 1, P>0.05 , 1 B 418 P& AN ] B2 Ak [ b
FRPAE B TR e, s (1) 25 5 A BE vt 38 S5 33X W] R -5 SRR it v B A 22 30/ WA 381 T B oA 2 1) R A 43 T
FHZEA KA K.

X456 A T B8 AU (R e A BE S fe, T, AN 7] 1 2 Ak (RA BE SOV SMHE ey s 22K (D 3) 5 8R
M0, B8 T S B AN 4538 2R R R B 1.5 m AL AORLEE TN &, RS T 2.5 m AL AR BE TR BN &, X 1T fiE
5 1.5 m Ab% 2.5 m Ab B b TH BT, TE A 5 4 BT B 4 S 1 A 2 JURL ) A OG5 S 2.5 m Ab IR TR AL
ko TG T 1.5 m AL PPRLEE TREK K, 5 , 3 AT A5 SRA I [0 350 43 S 66 BRI A e 1306 sl K.
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Fig.2 Comparison of dust particle size multiplier Fig.3 Comparison of dust particle size multiplier
k, 5 at two different heights in different road types at different heights

2.2 N[)iE SRR AR FE TRk, 5 Y UL

T B s A A 22 () ) — i AL g g 2 B SR ke, s (ELAR 25N 5 SR DI 4.1.5 m Ak i 2 B s B2 S K
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AR, BORIURL A B 724, TS A5 R 2 200k 1~ 1) 25 i O e 1 oAt 3 T8 B 2R 8. 3 T i A bkt

6 A A B S A v HL S R R, A A AR AR e R i 85 22, EURLIURL 7 A4 L EERY O 5 A FRER
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Fig.4 Comparison of dust particle size multiplier in different road types

2.3 T I AR R TRB K, YLLK

W 5 P BT 11 53 PR IR VG R RS AU 0] 43 Ry P2 XA [R) A v 3 5% A0 A () 2 32 1 o 2
FESFRL ke, s 73 AT OB, A5 R LR 5NIEL 5 it F b e I TE PR Y 1.5 m i BEAL , % R 00 R 24 Frp
FEFERL ke, s HHOLAH 0.112 o/ VKT 5 T V8 00 [ 28 A A7 B e 8K ke, s HP 2 0.103 o/ VKT ; g b o) 32 [ 19
2.5 mis; BEAL | TE % A2 (KR TR B K, R SE (B 0.109 o/ VKT 7 43 M B 24 ) ks 3 T 8% ke, P (VA
0.099 ¢/ VKT; ZRVEE [MITEFK Y 1.5 m F1 2.5 m = BEAL , T8 B AC AR 28 (047 22 e B &, s V(B 0.107 ¢/ VKT
F10.110 g/ VKT ¥ e T R Ml Rae 2 AR B e 4 ke, s P AEE 0.098 ¢/ VKT F10.103 g/ VKT.
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Fig.5 Comparison of dust particle size multiplier at two road sides
(Notes: E1.5,E2.5- referring respectively to the height of 1.5 m and 2.5 m on the eastern side; W1.5,W2.5- referring respectively
to the height of 1.5 m and 2.5 m on the western side; N1.5,N2.5- referring respectively to the height of 1.5 m and 2.5 m on the

northern side; S1.5,S2.5- referring respectively to the height of 1.5 m and 2.5 m on the southern side)

XF T R AU 1) T B8 2 D T 00 AN [] ey o Ak R A R B SRR e, s R R R/ IVRRIE AR , R HE T AR R A
a1 XU BORE (B 6) A B KU R iR R R B) A 32 S U] 8 1 PR ) %o i A A 1) 38 B 7R
VG A P 8 27 TR K, s IS AN TR s X AR PE AN 1.5 m A RA 2 PR 3 SRR K &, s fELI2 FH SPSS B4R EA T
FREAR) K-S K56 R 1, P>0.05, EDZ PG B 1.5 m AL R AR B TR B &, BB AT & 1IE 2500 A 5 148 ]
SPSS HRAFHEATREXTFEA Y T K90 AT A1, P>0.05 , Ui WIZARPE PN 1.5 m AbRaR (04 B2 Sfe 4K &, 1 1Y) 25 57 1K
BRI AR PGB 2.5 m AbREZR BRLRETEEL k, E32 F SPSS FAF AT BCXTFEA B T 4G50 1] %0,
P>0.05, VEFHZR VE ] 2.5 m AR 22 (A B TR B ke, B 25 AR EAT GE 24 .
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ARV 1] 30 S A )8R A B8 ST e, 5 13 T Rl I 4 B A R 8 S ke, 5, 33X 5 R T B R A 0 )
f1% = 5 AT DA e XA K f?‘ﬂéﬂﬁ’]?ﬁﬁﬁ? TE B R A 42— R AR R AL, AR ORI 1B 2 Herp vk
T8 AR KT AT L R AR L b [7) ARl 38 5 A 00 ) 24 3 B R 4 B AR 22N O DR It s B 16 00 e
AR BEFEER ke, s (ELR T 1 M) e R P S 8 e, (ML

NNW _ 0.2

WNW ENE
w E
WSW ESE

6 SRAFIE] Y XU BB A
(B K A fip://fip.cde.noaa.gov)
Fig.6 Wind rose map during sampling
(Notes: data taken from the ftp://ftp.cdc.noaa.gov)

3  %5i% (Conclusion)

(1) T8 PR AN [R) 25 BE W /DR B SRR ke, A3 MM, 1.5 m 1 2.5 m AL 2 FE R B0 ke, I MEAR 22 R K
BT A2 B WA R R SR A 25 S TG T2 S (R RN T AP-42 HEFAE ; P UL, 76 i il 3 5 e
A HETCE BRI AR A 224 S A7 0 % AR B SR ARAEL A T I S0 EAR , DT AR A HE TR B ) A B S

(2) AT A [] — 5 5 R 2 b B TR ks LU ZE R, 1.5 m A 1R B SR 4K kzﬁaiﬁm?
2.5 mAb PPRLBE RN kb, s (SZBEBRAN ) s AN [FIIE B SR R A b7 B e RN &, 5 LUBRAT Hh A B85 B2 A s BT

A8 AR RE TR ke, (LR 5 T ANIRER PRt 6 0 3= 1308 AL 3 TR B ke, s (XSG /0N 5 DXL I 7 4 i 1

R 2 SR RE RIS BT IO AR 214 b T RS 0 ST X0 43S TR T S b RARE | DT B 5 S B 23 SR ke 114
AR E R A

(3) XeF 3 S5 T 000 %) o A B SRR B e, 5 L5 T 2601« i AU 1) T S8 A9 2 000 R0 WP A0 % o 2o B TR A e, s 25
WA G2 X AR VG E 1930 LA g 58 2 TR e, (00 T 0 1% g 20 P TR e, (.
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